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1.0

INTRODUCTION

On behalf of Aerojet-General Corporation (Aerojet), ERM-West, Inc.
(ERM) presents this Baseline Risk Assessment (BLRA) for the Lands
encompassed by the Perimeter Groundwater Operable Unit (PGOU)
(OU-5) at the Aerojet Superfund Site (site) in Sacramento County,
California. This BLRA has been prepared as part of a remedial
investigation (RI)/feasibility study (FS), in accordance with the
requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 as amended by the
Superfund Amendments and Reauthorization Act of 1986 and Exhibit II of
the Partial Consent Decree (PCD). The CERCLA Information System
Identification Number for the Aerojet site is CAD 980358832. Government
oversight for the Aerojet Superfund site is shared by the United States
Environmental Protection Agency - Region IX (USEPA) and the California
Environmental Protection Agency (Cal-EPA) through the Central Valley
Regional Water Quality Control Board (CVRWQCB) and the Department
of Toxic Substances Control (DTSC), hereinafter referred to as “the
agencies.”

This report also incorporates comments from the agencies as well as
ERM/ Aerojet’s responses as noted below:

e USEPA comment letter dated 29 July 2004 regarding the Draft Baseline
Risk Assessment for the Perimeter Groundwater Operable Unit (OU-5)
(Draft BLRA) (ERM, 2003b) and Aerojet’s comment response letter
dated 9 July 2004.

e Agencies comment letter dated 14 April 2005 regarding the Final
Perimeter Groundwater Operable Unit Remedial Investigation/Feasibility
Study (Final PGOU RI/FS) (ERM and CVEI, February, 2005) and
Aerojet’s Preliminary Responses letter dated 2 August 2005.

e Agency comments on Aerojet’s Preliminary Responses to Agency
Comments on the Final PGOU RI/FS provided in a letter dated 24
October 2005 and responses from ERM and Aerojet in a letter dated 16
December 2005.

e Additional agency comments on the Final PGOU RI/FS provided in a
letter dated 20 January 2006 and responses from ERM and Aerojet in a
letter dated 15 March 2006.

ERM 1-1 AEROJET SR10130444,/20648.03 - 6/24,/2009



1.1

Agency comments on the above documents and ERM and Aerojet’s
responses to those comments are included in Appendices A, B, C, and D
of the Final PGOU RI/FS Report. In addition, this BLRA incorporates
comments from the agencies on the Human Health Risk Assessment White
Paper (HHRA White Paper, Aerojet, 2007b) and Ecological Risk Assessment
White Paper (EcoRA White Paper, Aerojet 2007c) and agreements with the
agencies resulting from on-going discussions between Aerojet and the
agencies regarding the Boundary Operable Unit (OU-6).

As per the request of the agencies, this BLRA for the lands encompassed
by the PGOU is published under separate cover than the Remediation
Investigation/Feasibility Study for the PGOU (PGOU RI/FS, Aerojet,
August 2008).

PURPOSE

The objective of this BLRA is to evaluate potential risks to human and
ecological populations that may be exposed to chemicals present in the
lands within the PGOU under both current and future conditions. This
lands risk assessment addresses the soil as well as the potential migration
of volatile constituents released from soil and groundwater into indoor
air.

This report evaluates land at the 24 potential source sites listed below
within Areas 20, 21, and 49 and the eastern and western portions of the
Aerojet Superfund site in Sacramento County, California.

e Areas 20 and 21 and eastern portion of the Aerojet site: All or portions
of potential source sites 4D, 5D, 7D, 10D, 11D, D(e), and Former
Company Store (FCS); carve-out assessment sites C29, C32 and C41;
and the Sector D groundwater extraction and treatment (GET D)
facility.

e Area49 and western portion of the Aerojet site: Potential source
sites 32D through 39D and associated septic tanks; carve-out
assessment sites C4, C10, C14, and C15; and Building 49093 (former
location of a bulk fuel tank farm operated by Chevron).

The locations of the 24 sites addressed in this report are shown on
Figure 1-1. As shown, the sites transect, border, or are surrounded by
lands removed from the boundary of the Aerojet Superfund site.
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The final portion of this introduction section describes the organization of
the remaining sections of this BLRA report.

DOCUMENT ORGANIZATION

Following this introduction, the remaining sections of this BLRA report
are organized as follows:

e Section 2 briefly summarizes the history of the Aerojet site,
topography, land use, groundwater use, and summary of
investigations relevant to the areas addressed by this report;

e Section 3 presents the Human Health Risk Assessment (HHRA) which
presents an evaluation of the potential risks to human populations
who may be exposed to chemicals present in soil, soil vapor, and
groundwater at the sites under both current and future conditions;

e Section 4 presents the Screening Level Ecological Risk Assessment
(SLERA) which provides a preliminary characterization of potential
risks to ecological receptors that may be exposed to chemicals in soil,
soil vapor, and groundwater; and

e Section 5 lists references used to develop this BLRA.
The figures and tables follow the report text as well as the following
attachments.

e Attachment A contains analytical data used in the risk assessment
evaluation (electronic files);

e Attachment B contains data and models supporting the soil vapor
attenuation factor;

e Attachment C contains toxicological profiles;

e Attachment D contains example calculations utilizing the RAGS Part D
Planning Tables;

e Attachment E contains the site-specific habitat characterization report.
e Attachment F contains the biological resource assessment of Site C41.
e Attachment G contains the supplemental screening level ecological

risk assessment (SLERA) for Site C15.

As previously discussed, agency comments on previous submittals
pertaining to the PGOU and ERM’s and Aerojet’s responses to those
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comments are included in Appendices A, B, C, and D of the Final PGOU
RI/FS.
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2.0

2.1

2.2

AEROJET SITE BACKGROUND AND SETTING

This section summarizes the site history, land use, and groundwater use,
at the Aerojet site presented in the Part 2 of the PGOU RI/FS (Aerojet,
2008). Previous investigations relevant to this RI/FS are summarized at
the end of this section.

SITE HISTORY

Since the 1950s, the 8,500-acre Aerojet facility in Sacramento has primarily
been used for the design, development, and testing of solid and liquid fuel
rocket propulsion systems. Industrial activities conducted in support of
this work included solid rocket motor manufacturing, testing, and
rehabilitation; liquid rocket engine manufacturing and testing; and
chemical development and manufacturing. Chemicals used at the site
included solvents, propellants, fuels, lubricants, oxidizers, and metals.

LAND USE

The Aerojet site is zoned for industrial use. The facilities that support
industrial operations are grouped into manufacturing areas comprising
multiple buildings. Large areas of undeveloped land lie within the
manufacturing areas, as well as between most manufacturing areas and
the property boundaries. The majority of land along the perimeter of the
site serves as “buffer space” between operations and neighboring
properties. Large areas of the buffer space along the northern and
northeastern property boundary were removed from the Superfund Site
and may be subject to future development.

Land use surrounding the Aerojet site includes residential, commercial,
industrial, agricultural, and recreational, as well as undeveloped areas.
The greatest amount of development exists north and northwest of the site
in the communities of Rancho Cordova and Gold River. These
communities have a combined population of approximately 60,000. The
southern and eastern areas around the site boundaries are primarily
undeveloped. The State Vehicle Recreation Area (SVRA), which
encompasses Aerojet Area 39, is mainly undeveloped and used for off-
road recreation. Aggregate mining is conducted northeast of the SVRA,
south of the former Ehnisz property and on privately owned property,
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2.3

2.4

and on the Inactive Rancho Cordova Test Site (IRCTS) owned by Aerojet.
Portions of the lands south of White Rock Road are used for cattle grazing
and small farming operations and there are a few ranchettes and houses,
including the Clark Cattle Company.

Anticipated redevelopment of the property includes a mixture of
residential and commercial land use with final determination dependent
upon the results of risk assessment using the data obtained during this RIL
Aerojet’s anticipated or probable future use of the lands encompassed by
the sites addressed in this report is presented in Table 2-1. Proposed
development plans filed by Aerojet for lands removed from the
Superfund site and outside boundaries of the Superfund site can be
accessed through the following websites maintained by the county of
Sacramento, city of Rancho Cordova, and city of Folsom:

www.saccounty.net/Easton/: Departments; Environmental Review and
Assessments; Major Project; Easton Gen Plan Amend.

www.cityofrancho.org/: Departments; Planning; Environmental Review;
Environmental Documents; Rio and Westborough.

www.folsom.ca.us/about/whats_new/sphere.asp.

GROUNDWATER USE

Groundwater beneath the Aerojet site is designated as a municipal
drinking water source (CVRWQCB, 1998), but is not currently used for
any purpose. Future groundwater use on lands owned by Aerojet and
recently removed from the Superfund site is limited through
environmental restrictions. Groundwater north and west of the Aerojet
site is used for public and domestic water supply, irrigation, industrial,
and recreational use.

SUMMARY OF RELEVANT PREVIOUS INVESTIGATIONS

Soil and groundwater characterization at the Aerojet site has been
ongoing since the early 1980s. Since that time, numerous investigations
have been conducted in accordance with USEPA guidance and the PCD to
identify potential sources, characterize the nature and extent of chemicals
in soil and groundwater, define exposure pathways, and evaluate
potential risks to human health and the environment. Documents
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summarizing the scope and results of investigations that have been
conducted at the sites addressed in this report are listed below.

Scoping Report (ICF Technology, Inc., 1989) — identifies potential source
sites at the Aerojet facility, documents operations and activities
performed in each area, and lists chemicals used at various facilities.

Aerojet Site, Phase 1 RI/FS Workplan Stage 1 (ICF Technology, Inc., 1991)
— developed using information obtained during preparation of the
Scoping Report and includes a detailed Sampling and Analysis Plan (SAP)
for the Stage 1 RI. The SAP provides details regarding collection and
analysis of soil and soil vapor samples.

Stage 1 Reports for Zones 1, 2, 3, and 4 (ICF Kaiser Engineers, Inc.
[ICFKE], 1993) — provide a description and history for each potential
source site, summarize the results of investigations conducted prior to
1991, and provide the results of Stage 1 of the RI/FS conducted
between 1991 and 1993 at each site. These reports also evaluate
chemical fate and transport and potential exposure pathways, and
identify potential receptors.

Aerojet Background Geochemistry Study (Borch, 1994) — documents the
results of an intensive study on background levels for metals at the
Aerojet site and associated off-site areas. The study established
background concentrations of metals in soil and concluded that
naturally occurring concentrations of several metals (including arsenic)
exist in soil at the Aerojet facility above regulatory action levels.

Workplan for Pilot Study of Low Flow Soil Vapor Extraction at Sites 38D
and 35D, 4900 Area (Aerojet, 1997b) — describes the installation of six
soil vapor extraction (SVE) wells and presents a scope of work to
conduct a low flow SVE pilot study for the removal of chlorinated
volatile organic compounds (VOCs) from the shallow vadose zone at
potential source sites 38D and 35D in Area 49.

Stage 2 Report for Aerojet Site 10D (ERM, 1997) — summarizes
investigations conducted at potential source site 10D prior to 1997 and
presents the results of the Stage 2 RI of soil and groundwater
performed between May and July 1997.

Revised Sampling and Analysis Plan for the Candidate Carve-Out Lands
(ERM, 1999) — outlines an approach for assessing historical Aerojet use,
and potential environmental impacts that may have resulted from that
use, of approximately 3,500 acres of buffer land along the northern and
western boundaries of the Aerojet Superfund site. The SAP presents
results of the initial assessment of the buffer lands and proposes the

ERM
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collection and analysis of soil vapor and soil samples to assess
potential impacts and risk to human health and the environment.

Revised Phase 1 RI/FS Stage 2 Sampling Plan, Zone 1 - Tables and Maps
(Aerojet, 1999) — proposes data collection activities to complete the RI
of the vadose zone and perched groundwater at each potential source
site in Zone 1 and presents figures showing proposed sampling
locations. The data collection activities proposed in the Stage 2
Sampling Plan were based on an evaluation of existing data for each
potential source site presented in the Stage 1 RI report and were
approved by the agencies. All the Stage 2 sampling approved in this
plan was conducted as part of the RI activities described herein.

Final Site Assessment Report for the Candidate Carve-Out Lands (ERM,
2000) and Revision to Final Site Assessment Report for the Candidate Carve-
Out Lands (ERM, 2001) — presents the comprehensive results of the
assessment of the buffer land, identifies potential sites of concern, and
presents results of sampling conducted at those sites. The report
evaluates sampling results with respect to potential risks to human
health and the environment and recommends the removal of buffer
land from the Aerojet Superfund site based on the results of the
assessment. Final Debris Removal Report for Site C32 (ERM, 2002) -
Presents the results of the investigation and removal of debris and
other materials at potential source site C32.

Draft Perimeter Groundwater Operable Unit Remedial Investigation Report
(Central Valley Environmental, Inc., 2003) - presents the investigation
results for site-related chemicals in groundwater at or beyond the
Aerojet site perimeter not previously addressed by the Western
Groundwater Operable Unit.

Draft Baseline Risk Assessment for the Perimeter Groundwater Operable
Unit (OU-5) (ERM, 2003b) - presents the results of a human health risk
assessment for site-related chemicals in groundwater at or beyond the
Aerojet site perimeter not previously addressed by the Western
Groundwater Operable Unit.

Draft Workplan to Complete the Remedial Investigation/Feasibility Study
(RI/ES) for Selected Sites in Areas 20, 21, and 49 (ERM, 2003a) - presents
the results of previous investigations at the soil sites within the PGOU
and proposes additional investigations to complete the RI/FS.

Draft Remedial Investigation Report for Selected Soil Sites in Areas 20, 21,
and 49 (Draft RI Report, ERM, 2004) - presents the results of the
remedial investigation conducted at the PGOU soil sites in accordance
with the Workplan.

ERM
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Revised Field Sampling Plan (FSP) for Area 39 and Site C41 (Central
Valley Environmental, 2004) - presents the results of previous
investigations and site activities at Site C41 and proposes additional
investigations to complete RI/FS.

Evaluation of the Occurrence and Detection of 1,3-Butadiene in Soil Vapor at
the Aerojet Superfund Site, Rancho Cordova, California (ERM, 2005) -
summarizes the results of evaluations and investigations related to the
occurrence and detection of the volatile organic compound (VOC)
1,3-butadiene in soil vapor samples. This study was conducted to
track sporadic occurrences of 1,3-butadiene in Aerojet soil vapor
samples and to address the possibility that these detections were false
positives. The study concluded that detections of 1,3-butadiene were
not reproducible and should be removed from consideration as a
constituent of potential concern (COPC) at the Aerojet Superfund Site.

Background Metals in Xerorthents and Redding-Corning-Red Bluff Surface
Soils at the Aerojet Superfund Site Main Plant, Sacramento, California
(Aerojet, 2007) - documents the revised results of the original
background geochemistry study conducted in 1994 (Borch, 1994). The
new study was meant to provide background samples that were
analyzed by similar methods as the RI/FS samples. The revised study
provided background levels that were generally lower than those
provided in the 1994 background report but still concluded that
naturally occurring concentrations of several metals at the Aerojet
facility were above regulatory action levels.

Updated PGOU Vapor Intrusion Screening Assessment, Aerojet Superfund
Site (Geosyntec, 2008) - presents the results of the additional
investigations performed to calibrate the Johnson and Ettinger (J&E)
Model for the migration of volatiles released from groundwater into
indoor air specific to the Aerojet site.

ERM
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3.0

HUMAN HEALTH BASELINE RISK ASSESSMENT

This section presents the HHRA that was performed to assess potential
risks to human populations who may be exposed to chemicals present in
soil and soil vapor at potential source sites identified in Areas 20, 21, and
49 under both current and future conditions. The potential human health
risks to populations who may be exposed to chemicals present in surface
water and groundwater are presented in the Baseline Risk Assessment for the
Perimeter Groundwater Operable Unit (OU-5) which is Appendix E to Part 1
of the PGOU RI/FS, hereafter referred to as the PGOU GW BLRA. The
cancer risks and noncancer effects associated with chemicals in surface
water within the area of the potential source sites and from shallow
groundwater underlying the potential source sites is presented in this
document.

This HHRA was conducted in accordance with the risk assessment
methodologies and assumptions developed by USEPA and DTSC,
following the scope of work outlined in the Draft Workplan to Complete the
Remedial Investigation/ Feasibility Study (RI/FS) for Selected Sites in Areas 20,
21, and 49 (ERM, 2003a). Regulatory guidance utilized to develop this
HHRA included the following:

e Risk Assessment Guidance for Superfund: Volume I, Human Health
Evaluation Manual, Part A (USEPA, 1989b);

e Risk Assessment Guidance for Superfund: Volume I, Human Health
Evaluation Manual, Part D, Standardized Planning, Reporting, and Review
of Superfund Risk Assessments (USEPA, 2001b);

e Risk Assessment Guidance for Superfund: Volume I, Human Health
Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk
Assessment (USEPA, 2004b);

e Superfund Exposure Assessment Manual (USEPA, 1988a);

e Region 9 Preliminary Remediation Goals (PRGs) 2004 Update (USEPA,
2004c);

e Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway
from Groundwater and Soils (Vapor Intrusion Guidance, USEPA, 2002b);

Supplemental Guidance for Developing Soil Screening Levels for Superfund
Sites (USEPA, 2002c);
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e Supplemental Guidance for Human Health Multimedia Risk Assessments of
Hazardous Waste Sites and Permitted Facilities (DTSC, 1996); and

o Preliminary Endangerment Assessment Guidance Manual (DTSC, 1994).

e Use of California Human Health Screening Levels (CHHSLs) in Evaluation
of Contaminated Properties (Cal/EPA, 2005a).

Consistent with current risk assessment guidance developed by USEPA
and DTSC, this HHRA involves the following steps:

e Data Evaluation;

e Exposure Assessment;

e Toxicity Assessment; and

e Risk Characterization.

Each of these steps is discussed in the following subsections. A discussion
of the uncertainties associated with the risk assessment process and with

this HHRA is also presented. This section concludes with a summary of
the HHRA results.

DATA EVALUATION

The following subsections describe compilation of the data sets used in
this HHRA and present the results of the data screening performed to
select COPCs for evaluation in the HHRA.

Data Compilation

For ease of presentation, the text and figures will use the following
nomenclature:

e Pre-Stage 1 RI - Data collected prior to 1990;

e Stage 1 RI - Data collected between 1990 and 1993;

e Carve-Out RI - Data collected in 1999 for candidate carve-out lands;

e Stage 2 RI - Data collected in 1997 as part of the Stage 2 Investigation of
Potential Source Site 10D; and

e PGOU RI - Data collected 2003 and later.

In addition to the soil sampling results described in the following
subsections, some soil samples collected before and during the Stage 1 RI
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(between 1979 and 1993) were also analyzed for VOCs. This data was
reviewed, but not carried through this HHRA due to the following: the
age of the data, elevated quantitation limits, the soil sampling method
used (USEPA Method 8240), the coarse-grained lithology of the surface
and near surface soil samples, and the fact that soil gas data is the agency
preferred media of which to evaluate VOCs. Also, samples collected prior
to the Stage 1 RI (data collected prior to 1990) were analyzed for metals
and polychlorinated biphenyls (PCBs). This data was reviewed prior to
the Stage 1 RI and determined to be suspect due to data quality issues
(e.g., false positives). In addition, this data was not validated. Therefore,
this Pre-Stage 1 RI data was not carried through this HHRA.

With the exception of thallium, the metals data collected during the Stage
1 RI, Carve-Out RI, and PGOU RI was evaluated in this HHRA as
described in the following sections. As discussed in Part 2 of the Final
PGOU RI/FS, the results of the 2003 investigation confirmed that the
elevated detections of thallium prior to 1999 were due to matrix
interference. Therefore, only thallium data collected from 1999 through
2006 was used in data analysis.

Consistent with risk assessment guidance, the following analytes were not
evaluated in the HHRA: pH, moisture, and soluble fraction of metals. In
addition, data that was rejected in the data validation/assessment
(R-qualified) was eliminated from the analysis in this HHRA. Each
duplicate pair was evaluated separately for each constituent. The
maximum value was retained for the HHRA evaluation along with all
other data that met data quality objectives (described above and

Section 3.1.2 below, including J- flagged data).

The following subsections briefly describe the potential source sites and
the chemicals evaluated in soil, soil vapor, and perched groundwater. In
addition, the final subsection describes the groundwater data evaluated
for the entire PGOU. Compiled data are presented in Attachment A.

Sites 4D and 11D

Site 4D is a section of unlined ditch south of Building 20022 and east of
Building 20024. This section of ditch received drainage from portions of
the ditch system identified as Potential Source Site 11D plus surface water
runoff from the parking area, vacant land south of Building 20022, and
from the vicinity of Building 20034 (inactive X-ray facility).
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Site 11D consists of unlined ditches north and east of Building 20022 and
170-foot section of the ditch north of Building 20B73, and the underground
culvert between Sites 11D and 10D. This section of ditches received
drainage from Building 20022 (former warehouse as well as dye-
penetrating and degreasing operations); surface water runoff from Atlanta
Street; surface water from paved areas, unpaved parking areas, and
storage areas around Building 20022; and paved parking and storage areas
north of Building 20B73 (where oil/water separation of machine
lubricating oil was performed).

Soil vapor samples were collected along the ditches at both sites during
the Stage 1 RI and PGOU RI (Figure 3-1). Samples were collected at
various depths between 5 and 20 feet below ground surface (bgs)'. Soil
vapor samples collected during the PGOU RI conducted in 2003 were
collected at approximately the same locations as those collected during the
Stage 1 RIin 1993, due to elevated laboratory reporting limits during the
Stage 1 RI. Therefore, only the PGOU RI soil vapor data was used in this
HHRA.

Soil samples were collected within the Sites 4D and 11D ditches and
analyzed for metals and PCBs (Site 11D only) during the Pre-Stage 1 RI,
Stage 1 RI, and PGOU RI (Figure 3-2). Samples were collected from
ground surface to depth of 41 feet bgs. As discussed previously, the Pre-
Stage 1 RI data was not evaluated in this HHRA because the data is
suspect.

In addition, constituents at depths greater than 12 feet are expected to
pose little threat to human health and therefore were not evaluated in this
HHRA. More specifically, direct contact (i.e., dermal exposure and
incidental ingestion) with constituents at depths greater than 12 feet is
considered very unlikely, even during excavation or other construction
activities, given the types of development planned for these sites.
Similarly, inhalation of fugitive dust containing constituents from depths
greater than 12 feet is also considered unlikely, given that excavations or
other intrusive activities are expected to be confined to the upper 12 feet.
Therefore, only subsurface soil samples collected between ground surface
and 12 feet bgs during the Stage 1 and PGOU RIs were evaluated for Sites
4D and 11D.

! PGOU RI included samples between 5 and 10 feet bgs.
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During the Stage 1 RI, a screening-level shallow groundwater sample was
collected at one location (4D-HP01) along the ditch at Site 4D (Figure 3-2)
and analyzed for VOCs. No VOCs were detected above their respective
laboratory reporting limits in the sample. Evaluation of the previous data
for Site 4D presented in the approved Workplan indicated that no
additional perched groundwater investigation or sampling was needed at
Site 4D to complete the RI/FS.

The approved Workplan proposed the collection of screening-level
groundwater samples if perched groundwater was encountered during
soil vapor sampling at Site 11D. Perched groundwater was not
encountered during the collection of soil vapor samples along the sections
of ditches; therefore, no screening-level groundwater samples were
collected.

Site 10D

Site 10D is the principal drainage ditch in Area 20 and parallels Folsom
Boulevard (Figure 1-1). The Site 10D ditch receives drainage from the 11D
ditch system and surface water runoff from Atlanta and Baltimore Streets;
Aerojet Road; Alabama Avenue parking lots; Buildings 20001, 20002,
20004, 20006, 20014, 20015, 20019, 20026, 20034, and 20037; and the FCS.
Chemicals that may have been potentially discharged to the ditch include
chemical laboratory waste, chromium, x-ray and dye penetrant materials,
solvents, waste cutting oil, sulfuric acid, nitric acid, phosphoric acid,
sodium hydroxide, and sodium chromate.

Soil vapor samples were collected along the ditches at Site 10D during the
Stage 1 RI and PGOU RI (Figure 3-1). Samples were collected at depths of
5 and 10 feet bgs. Soil vapor samples collected during the PGOU RI were
collected at approximately the same locations as those collected during the
Stage 1 RI, due to elevated laboratory reporting limits during the Stage 1
RI. Therefore, only the PGOU RI soil vapor data was used in this HHRA.

Soil samples were collected within the Site 10D ditch and analyzed for
metals, PCBs, perchlorate, and semivolatile organic compound (SVOCs)
during the Stage 1 RI, Stage 2 RI, and PGOU RI (Figure 3-2). Samples
were collected from ground surface to a depth of 10 feet bgs. All soil
samples collected at Site 10D were evaluated in this HHRA.

During the Stage 2 RI in 1997, only one well (Auger Well 675) within 500
feet of the Site 10D ditch (located north of the drainage ditch) contained
water and could be sampled (Figure 3-2) (ERM, 1997). No VOCs, total
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petroleum hydrocarbons (TPH) as diesel, or perchlorate were detected in
the perched groundwater collected from Auger Well 675. No metals at
concentrations above federal or state maximum contaminant levels
(MCLs) or other action levels were detected in the perched groundwater
collected from Auger Well 675.

Sites 7D and 5D

Site 7D is a concrete-lined ditch 400 feet north of Building 20009. This
section of ditch is downgradient from the 10D and 11D ditch systems, and
received drainage from these sites and surface water runoff from the
adjacent former parking lots.

Site 5D consists of unlined ditch between the northern property line and
the confluence with Site 7D ditch. This section of ditch is upstream of all
potential source sites and the road along the west side of the ditch and
topography prevents surface water runoff from the GET D treatment
facility from entering the ditch.

Soil vapor samples were collected along Site 5D ditch at a depth of 10 feet
bgs during the Stage 1 RI (Figure 3-1). Evaluation of Site 5D as presented
in the approved Workplan indicated that this site is not a source of VOCs,
and therefore, no additional sampling for VOCs was conducted.

Soil vapor samples were collected along the Site 7D ditch during the Stage
1 RI and PGOU RI (Figure 3-1). Samples were collected at a depth of 10
feet bgs. Soil vapor samples collected during the PGOU RI were collected
at approximately the same locations as those collected during the Stage 1
RI, due to elevated laboratory reporting limits during the previous
sampling. Only the PGOU RI soil vapor data was used in this HHRA.

Soil samples were collected within the Sites 7D and 5D ditches and
analyzed for diesel, metals, and SVOCs during the Pre-Stage 1 RI, Stage 1
RI and PGOU RI (Figure 3-2). Samples were collected from ground
surface to a depth of 50 feet bgs. As discussed previously, constituents at
depths greater than 12 feet are expected to pose little threat to human
health and thus were not evaluated in the HHRA. Therefore, only
subsurface soil samples collected between ground surface and 12 feet bgs
were evaluated in this HHRA.

Two groundwater monitoring wells (Wells 42 and 507) previously
believed to be completed in a perched groundwater zone are located near
Sites 7D and 5D ditches (Figure 3-2). Further evaluation of the data for
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those two wells as part of the PGOU RI indicates that those wells are
completed within unconfined Layer B. No perched groundwater was
identified at Sites 7D and 5D.

Former Company Store

A vehicle and refrigeration unit repair and maintenance facility was
located on the west side of the FCS. Large refrigeration units for the store
were located along the south side of the building. This site was identified
during Stage 1 RI of the Site 10D drainage.

Soil vapor samples were collected at the FCS during the Stage 1 RI and
PGOU RI (Figure 3-1). Soil vapor samples collected during the PGOU RI
were collected at approximately the same locations as those collected
during the Stage 1 RI, due to elevated laboratory reporting limits during
the previous sampling. Soil vapor samples were collected at 5, 10, 15, 17.5,
and/or 20 feet bgs. All the PGOU RI soil vapor data was evaluated in this
HHRA.

During the Stage I RI, subsurface soil samples were collected at 1, 7, 14, 20,
and 25 feet bgs from one soil boring (FCS- SB01) at the FCS (Figure 3-2).
The samples were analyzed for SVOCs, TPH as diesel, and metals.

During the PGOU RI, subsurface soil samples were collected at those
same depths from a boring placed at the approximate former location of
boring FCS-SB01. The purpose of the sampling was to confirm the
presence of tentatively identified compounds (TICs) detected in the SVOC
analysis of soil samples from Stage 1 RI. Since the SVOC samples were
collected at the approximate location of the previous Stage 1 RI borings,
only the PGOU RISVOC data was evaluated in this HHRA. Metals and
TPH as diesel data collected from the Stage 1 RI boring were also
evaluated in the HHRA. As discussed previously, constituents at depths
greater than 12 feet are expected to pose little threat to human health and
therefore were not evaluated in this HHRA. Subsurface soil samples
collected between ground surface and 12 feet bgs were evaluated in this
HHRA. In addition, one near surface sample was collected at the FCS
during the Stage 1 RI and analyzed for metals. The metals data from this
sample was also evaluated in this HHRA.

During the Stage 1 RI, a perched groundwater sample was collected from
Well 868 (Figure 3-2) and analyzed for VOCs, SVOCs, metals, and
hexavalent chromium. In accordance with the approved Workplan, Well
868 and the two vapor extraction wells (FCS-SVE1 and FCS-SVE2) were
monitored for the presence of groundwater during the PGOU RIL
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Groundwater was present in Well 868 at 19.3 feet bgs and in vapor
extraction wells FCS-SVE1 and FCS-SVE2 at approximately 23 feet bgs.
Groundwater samples were collected from the wells and analyzed for
VOCs and SVOCs. A review of well completion and groundwater data
indicated that Well 868 is completed within a perched groundwater zone
and vapor extraction wells FCS-SVE1 and FCS-SVE2 are completed in
unconfined groundwater Layer B.

Site C29

Site C29 is an open area of land on the north side of Aerojet Road
identified by the USEPA in a 1957 aerial photograph as a possible waste
burial site (Figure 1-1). Site C29 geophysical investigations were
performed to confirm that the area had not been used as a burial site.

Soil vapor samples were collected at two locations within Site C29 during
the Carve-Out RI (Figure 3-3). Samples were collected at depths of 4 and 5
feet bgs. The soil vapor samples were collected at the depth at which soil
vapor probe refusal was encountered. This HHRA evaluated all soil
vapor data collected at Site C29.

One surface soil sample was collected at Site C29 and analyzed for SVOCs,
perchlorate, metals, and TPH as diesel during the Carve-Out RI
(Figure 3-3). The results from this sample were evaluated in this HHRA.

Evaluation of the site data presented in the approved Workplan indicated
that the dense lithologic material underlying Site C29, as evidenced by the
probe refusal encountered at 4 to 5 feet bgs during soil vapor sampling, is
not conducive to the occurrence of perched groundwater. Therefore, no
investigation of perched groundwater at Site C29 was conducted.

Sites D(e) and C32

Site D(e) consists of three ponds formerly used to contain backwash water
from the filtration plant. The filtration plant was built to remove solids in
water taken from Natomas Ditch for use in the on-site industrial water
supply. When the filters became clogged with solids, the filter was
cleaned by reversing the flow (backwashing) through the filter. The
backwash water was contained in a water storage tank and, when
necessary, the backwash water, along with diatomaceous earth, was
discharged to the three ponds adjacent to the facility. Chlorine was the
only chemical used at the filtration plant.
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Site C32 was an area of debris encompassing approximately 1.1 acres
along the north side of Aerojet’s property. The debris is believed to have
originated from a junkyard (referred to as Wim'’s Acres) adjacent to
Aerojet, as well as other dumping not authorized by Aerojet. A
subsurface investigation was conducted in May 2001 to characterize the
nature, extent, and volume of debris present at Site C32, and the debris
was removed in September and October 2001. Details regarding the
removal activities, the type and nature of the material identified, and the
final disposition of all removed materials were presented in the Final
Debris Removal Report for Site C32 (ERM, 2002).

Soil vapor samples were collected at Site D(e) during the Stage 1 RI and
PGOU RI (Figure 3-1). Soil vapor samples were during the PGOU RI at 9
and 10 feet bgs at approximately the same locations as those collected
during the Stage 1 RI, due to elevated laboratory reporting limits during
the previous sampling. Therefore, only the PGOU RI soil vapor data
collected at Site D(e) were evaluated in this HHRA.

Soil vapor samples were collected at Site C32 during the Carve-Out RI and
the PGOU RI (Figure 3-1). Soil vapor samples were collected at 5, 9, 10,
and 20 feet bgs. All the PGOU RI soil vapor data was evaluated in this
HHRA.

Soil samples were collected at Sites D(e) and C32 and analyzed for metals
and SVOCs during the Carve-Out RI and PGOU RI (Figure 3-2). Samples
were collected from ground surface to a depth of 0.5 feet bgs. All data
from the soil samples collected at Sites D(e) and C32 were evaluated in
this HHRA.

No perched groundwater wells are located at Site C32 and perched
groundwater was not encountered during the debris removal activities at
this site. In addition, no perched groundwater is present at Site D(e). An
attempt to collect a screening-level groundwater sample at Site D(e)
during the Stage 1 RI was unsuccessful due to auger refusal at 8 feet bgs.

3.1.1.7 GET D Groundwater Treatment Facility

The GET D Groundwater Treatment Facility was constructed in 1981 to
treat VOCs in extracted groundwater (Figure 1-1). VOCs are removed
from groundwater using an air-stripper and the treated groundwater is
recharged back into the groundwater aquifers. Mr. Craig Fegan, Manager
of Engineering for Aerojet Environmental Operations, has been involved
in the operation of the GET D treatment facility since 1982. In an
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interview on 3 August 2002, Mr. Fegan indicated that to his knowledge,
no hazardous or toxic materials have ever been stored, handled, or used at
the GET D treatment facility.

During flow testing of the system during startup in 1981, untreated
groundwater potentially containing low concentrations of VOCs was
discharged to a low-lying area west of the GET D treatment facility.
Additionally, untreated groundwater containing chemicals used in the
rehabilitation of extraction wells, and any materials (algae, sediments,
mineral deposits) removed from the wells during rehabilitation, are
occasionally discharged to the low-lying area. Groundwater containing
chemicals and materials resulting from well rehabilitation is not processed
through the treatment system because of problems with fouling.

Soil vapor samples were collected at the GET D facility during the PGOU
RI in October 2005 (Figure 3-1). Soil vapor samples were collected at 10
feet bgs. All soil vapor data collected at the GET D facility was evaluated
in this HHRA. No soil or potential perched groundwater samples have
been collected at the GET D facility.

Site C41

Site C41 consists of a Former Railcar Siding (Figure 1-1) south of Aerojet
Road. The siding and an associated structure were first observed in a 1966
aerial photograph. No information concerning the railcar siding and
associated structure was identified in the PCD, the Scoping Report, or the
Stage 1 Report. Prior to 1991, the rail siding is believed to have been used
for the transfer of chemicals and other materials from railcars to trucks for
distribution at the Aerojet facility. In 1991 and 1992, secondary
containment was constructed at the site and perchlorate and water
solutions from the Aerojet RCRA facility were transferred from trucks to
railcars for shipment to an off-site treatment facility.

Soil vapor samples were collected at four locations within Site C41 during
the Carve-Out RI (Figure 3-3). Samples were collected at depths of 3, 3.6,
4, and 5 feet bgs. All the soil vapor samples collected at Site C41 were
evaluated in this HHRA. Soil samples were collected at Site C41 and
analyzed for metals, TPH, perchlorate, and/or SVOCs during the Carve-
Out RI and PGOU RI (Figure 3-3). Samples were collected from ground
surface to a depth of 60 feet bgs. As discussed previously, constituents at
depths greater than 12 feet are expected to pose little threat to human
health and therefore were not evaluated in the HHRA. Only subsurface
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soil samples collected between ground surface and 12 feet bgs were
evaluated in this HHRA.

Three screening-level groundwater samples were collected at Site C41 and
analyzed for perchlorate during the PGOU RI (Figure 3-3). The results
from these samples are evaluated in the PGOU GW HHRA.

Sites 32D, 34D, 35D, and 38D

Site 32D is a section of unlined ditch about 40 feet west of the former
location of Buildings 49005, 49008, and 49009. Drainage from the
buildings was discharged to the ditch via a metal pipe. Building 49005
was formerly a restriction preparation facility and warehouse. Building
49008 was formerly a fuel preparation and non-destructive testing facility.
Building 49009 was formerly a fired chamber rehabilitation and soak out
facility where dichloromethane soakout operations and steam cleaning
were performed. In addition to the ditch, other features at Site 32D
included two sumps and a UST associated with Building 49008, and a
storage tank area (storage of unknown acids) formerly located north of
Buildings 49005, 49008, and 49009.

Site 34D consists of the northern section of an unlined ditch that formerly
drained into a culvert under Folsom Boulevard and the septic tank for
Building 49011. That section of the ditch may have received drainage
from Building 49011, a chemical storage and receiving facility
approximately 300 feet to the southwest.

Site 38D is a section of unlined ditch southwest of the former location of
Building 49018. Building 49018 was formerly a degreaser and steam-
cleaning facility and a fuel restriction and preparation facility. Steam-
cleaning and chlorinated solvents were used to remove residuals from
equipment. Fuel restriction and preparation operations combined dry
chemicals and polymers. In addition to the ditch, other features
associated with Building 49018 included a sump on the southern side of
the building and a UST on the western side of the building.

Site 35D consists of two sumps and a septic tank at former Building 49014
and the area surrounding Building 49014. Building 49014 was formerly an
inert chamber processing facility. Information in the Stage 1 Report for
Zone 1 indicated that a TCE sump was located in the center Building
49014, and a large degreaser sump that reportedly contained

1,1,1 trichloroethane (TCA) was located at the west end of the building.
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Soil vapor samples were collected at Sites 32D, 34D, 35D, and 38D during
the Stage 1 RI and the PGOU RI (Figure 3-4). The PGOU RI conducted for
these sites was designed to augment the results of previous investigations
and focused on characterizing the lateral extent of the identified VOC
plume. Samples were not collected within hot spots identified during
previous investigations. Therefore, previous soil vapor data collected
from that area were retained for evaluation in this HHRA. Soil vapor
samples were collected between 5 and 20 feet bgs during the PGOU RI
and all the data were evaluated in this HHRA.

Surface and subsurface soil samples were collected at Sites 32D, 34D, 35D,
and 38D and analyzed for oil and grease, TPH, SVOCs, perchlorate, and
metals during the (Figure 3-5). Samples were collected from ground
surface to a depth of 45 feet bgs. As discussed previously, constituents at
depths greater than 12 feet are expected to pose little threat to human
health and therefore were not evaluated in the HHRA. Only subsurface
soil samples collected between ground surface and 12 feet bgs were
evaluated in this HHRA.

Four perched groundwater monitoring wells (Wells 802, 805, 808, and 855)
were installed at Sites 32D, 34D, 35D, and 38D in 1985 (Figure 3-5).

During the Stage 1 RI, perched groundwater samples were collected from
Wells 802, 808, and 855 and analyzed for VOCs and SVOCs. Well 805 was
dry and not sampled. In addition, a screening-level perched groundwater
sample (38D-HP01) was collected at a depth of 18 feet bgs adjacent to the
sump at Building 49018 (Figure 3-5) during the Stage 1 RI and analyzed
for VOCs. In accordance with the approved Workplan, the four
groundwater wells (802, 805, 808, and 855) in the central portion of

Area 49 were monitored for the presence of groundwater during PGOU RI
activities. Well 805 could not be located and Well 855 did not contain a
sufficient volume of water to collect a sample. Groundwater was present
in Well 808 at a depth of 26.5 feet, but the well did not recharge after being
purged and was not sampled. Depth to groundwater in Well 802 was
measured at 19.6 feet bgs and a sample was collected from the well and
analyzed for VOCs, SVOCs, perchlorate, nitrate, and nitrite.

Review of well construction and groundwater data indicates that Well 802
could potentially be completed within a perched groundwater layer, the
tirst unconfined groundwater, or possibly both. The measured depth to
groundwater suggests that Well 802 is likely completed within a perched
groundwater layer. However, the total depth of the well is relatively the
same as the three SVE wells (4485, 4490, and 4495) completed in the first
unconfined groundwater unit (Layer B).
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Sites 33D and 39D

Site 33D is a small sump at the northeast corner of Building 49010
(Figure 1-1). Building 49010 was formerly a chemical sampling facility
used for the temporary storage and quality assurance sampling of
incoming chemicals. Fluids generated during the cleaning of sampling
equipment were discharged to the sump. Potential Source Site 39D is a
former drum storage area south of Building 49007. A drainage swale
exists between the storage area and the asphalt surfaces to the north and
west. Building 49007, located directly north of the storage area, is a
warehouse historically used for the storage of bulk chemicals, possibly
including propellant and liner materials. Operations included the
temporary storage of incoming drums of chemicals and the segregation of
incompatible compounds.

Soil vapor samples were collected at Sites 33D and 39D during the Stage 1
RI and the PGOU RI (Figure 3-4). Soil vapor samples collected during the
PGOU RI were collected between 5 and 30 feet bgs at approximately the
same locations as those collected during the Stage 1 RI, due to elevated
laboratory reporting limits during the previous sampling. All soil vapor
data collected during the PGOU RI were evaluated in this HHRA.

Surface and subsurface soil samples were collected at Sites 33D and 39D
during the Stage 1 RI and PGOU RI and analyzed for perchlorate, SVOCs,
and/or metals (Figure 3-5). Samples were collected from ground surface
to a depth of 45 feet bgs. As discussed previously, constituents at depths
greater than 12 feet are expected to pose little threat to human health and
therefore were not evaluated in this HHRA. Only subsurface soil samples
collected between ground surface and 12 feet bgs were evaluated in this
HHRA.

During the Stage 1 R, a screening-level groundwater sample was
collected from a boring approximately 100 feet downgradient of the
chemical sump at Site 33D (Figure 3-5). No perched groundwater was
encountered during the drilling of soil boring 33D-SB01 during the recent
investigation at Site 33D.

One perched groundwater monitoring well (Well 801) is present at

Site 39D (Figure 3-5). The well, installed in 1985, was dry during both the
Stage 1 RI and PGOU RI and not sampled. No perched groundwater was
encountered in a boring (39D-AHO01) drilled adjacent to the drum storage
area during the Stage 1 RI. Additionally, perched groundwater was not
encountered during the drilling of boring 39D-SB01.
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Site 36D and Septic Tanks

Site 36D consists of an abandoned underground chemical waste tank
approximately 40 feet north of Building 49015 and a degreaser sump
within Building 49015. Building 49015 was formerly a tactical process
facility and an inert chamber processing and storage facility. Small motor
liners also may have been handled at the building, and chlorinated
solvents were used to clean equipment. The Area 49 Septic Tanks consist
of septic tanks and leach fields south of Buildings 49015 and 49022.

Soil vapor samples were collected at Site 36D and Area 49 Septic Tanks
during the Stage 1 RI and the PGOU RI (Figure 3-45). Soil vapor samples
collected during the PGOU RI were collected at approximately the same
locations as those collected during the Stage 1 RI, due to elevated
laboratory reporting limits during the previous sampling. Soil vapor
samples were collected at 4.5, 5, 10, 20, and 30 feet bgs. All soil vapor data
collected during the PGOU RI was evaluated in this HHRA.

Soil samples were collected at Site 36D and Area 49 Septic Tanks and
analyzed for SVOCs, metals, and/or oil and grease during the Stage 1 RI
and PGOU RI (Figure 3-5). Samples were collected from ground surface
to a depth of 40 feet bgs. As discussed previously, constituents at depths
greater than 12 feet are expected to pose little threat to human health and
therefore were not evaluated in the HHRA. Only subsurface soil samples

collected between ground surface and 12 feet bgs were evaluated in this
HHRA.

One perched groundwater well (858) and one unconfined groundwater
well (804) exist at Site 36D (Figure 3-5). Perched groundwater Well 858 is
adjacent to the abandoned chemical waste tank and unconfined
groundwater Well 804 is adjacent to the degreaser sump. During the
Stage 1 RI, perched groundwater Well 858 was dry in 1991 and 1992, but
was sampled in 1993 and analyzed for VOCs. Unconfined groundwater
Well 804 was dry during the Stage 1 RI and PGOU RI. No perched
groundwater was encountered in a boring drilled during the PGOU RI to
collect a screening-level groundwater sample. No perched groundwater
was encountered during the drilling of borings 36D-HP01 (Stage 1 RI) and
36D-SB01 and 36D-SB02 (PGOU RI); therefore, no screening-level
groundwater samples were collected. No investigations of perched
groundwater were conducted at the Area 49 Septic Tanks during the Stage
1 RI and no perched groundwater was encountered during the recent soil
vapor sampling activities.
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Site 37D

Site 37D consists of an inactive waste tank, sump, and septic tank at the
western end of Building 49016 (Figure 1-1). Building 49016 served as a
receiving, inspection, calibration, and repair lab and a receiving,
inspection, and non-destructive testing facility. The waste tank may have
received solvents, oils, emulsifier, and other chemical wastes. TCE, Zyglo
22A, emulsifier, oil, and WD-40 may have also been used.

Soil vapor samples were collected at Site 37D during the Stage 1 RI and
the PGOU RI (Figure 3-4). Soil vapor samples collected during the PGOU
RI were collected at approximately the same locations as those collected
during the Stage 1 RI, due to elevated laboratory reporting limits during
the previous sampling. All soil vapor data collected during the PGOU RI
were evaluated in this HHRA.

Soil samples were collected at Site 37D during the Stage 1 RI and PGOU
RI and analyzed for SVOCs, metals, oil and grease, and/or TPH

(Figure 3 5). Samples were collected from ground surface to depth of 40
feet bgs. As discussed previously, constituents at depths greater than 12
feet are expected to pose little threat to human health and therefore were
not evaluated in this HHRA. Only subsurface soil samples collected
between ground surface and 12 feet bgs were evaluated in this HHRA.

No perched groundwater wells exist at Site 37D and no perched
groundwater was encountered in the boring (37D-AHO01) drilled during
the Stage 1 RI (Figure 3-5). One shallow unconfined groundwater well
(Well 803) exists at Site 37D. Well 803 was dry during Stage 1 RI and
PGOU RI and not sampled (Figure 3-5).

Site C4

Site C4 is a former debris site in the southwestern portion of the Aerojet
facility, just west of the junction of a primary dirt road and the railroad
tracks (Figure 1-1). The site was initially identified in the Dump Site
Reconsolidation Report (Minshew Engineering, 1998) as Site 4, consisting of
approximately 200 cubic yards of inert debris including tires, wheels, and
trash deposited on the ground surface. The Dump Site Reconsolidation
Report, also referred to as the Minshew Report, documented debris sites
throughout the facility identified and inspected by Minshew Engineering
under contract with Aerojet. According to Aerojet documents, the debris
was removed and placed in Waste Management Unit Areas 1 and 2 of the
Aerojet Landfill. Due to the inert nature of the materials present, no
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sampling was performed during removal of the debris. The site currently
consists of a graded area covered with vegetation and some domestic
trash, including bottles, soup cans, plates, and teacups. No evidence of
hazardous materials or indications of environmental impacts, other than
some evidence of burning, were observed and no sampling was
performed at Site C4 during the assessment activities.

Surface soil samples were collected within the Site C4 and analyzed for
SVOCs, metals, and/or dioxins and furans during PGOU RI (Figure 3-6).
All surface soil samples collected at Site C4 were evaluated in this HHRA.
The dioxin and furan results were converted to

2,3,7 8-tetrachlorodibenzodioxin (2,3,7,8-TCDD) using toxicity
equivalency factors developed by the World Health Organization (Van
Den Berg et al, 2006). Dioxins and furans not detected above their
respective reporting limits were not included in the conversion to 2,3,7,8-
TCDD equivalents.

Evaluation of the soil data for Site C4 presented in the approved
Workplan indicated that any constituents detected at the site would be
limited to surface soil and unlikely to represent a threat to groundwater.
Therefore, no perched or unconfined groundwater investigation has been
performed at Site C4.

Sites C10, C14, and C15

Site C10 is a section of a concrete-lined ditch west of Schnitzer Steel and
Beck’s Furniture. A review of historical aerial photographs indicated that
the ditch was constructed prior to 1953 and prior to Aerojet’s ownership
of the property. The ditch appears to have been used to transfer water
from Alder Creek to areas west of Aerojet for irrigation or dredging
operations. The site was designated for sampling during the Carve-Out
RI because surface water from the Aerojet site and Schnitzer Steel could
have potentially entered the ditch.

Site C14 is an east-west trending ditch along the northern border of the
Aerojet property, north of Building 49-001, and west of Building 49-011.
The ditch appears to be a remnant of historical dredging operations and
not associated with Aerojet activities. The site was designated for
sampling during the Carve-Out RI because potentially impacted surface
water from the 4900 area could have entered the ditch.

Site C15 initially consisted of an east-west drainage swale or shallow
drainage ditch that received surface water runoff from warehouses at the
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west end of Area 4900. Following a site reconnaissance by the USEPA,
DTSC, and RWQCB in October 1999, Site C15 was expanded to include a
low-lying area that received surface water runoff via the drainage swale
and from land adjacent to Schnitzer Steel. The land adjacent to Schnitzer
Steel was formerly identified as carve-out Site C12.

Soil vapor samples were collected at Sites C10, C14, and C15 during the
Carve-Out RI and the PGOU RI (Figure 3-4). Soil vapor samples were
collected between 10 and 20 feet bgs. All soil vapor data collected at Sites
C10, C14, and C15 was evaluated in this HHRA.

Surface soil samples were collected at Sites C10, C14, and C15 and
analyzed for SVOCs, metals, perchlorate, and/or TPH during the Carve-
Out RI and PGOU RI (Figure 3-5). The analytical results for all surface soil
samples collected at Sites C10, C14, and C15 were evaluated in this
HHRA.

Evaluation of the site data for Sites C10, C14, and C15 indicated that
constituents detected at the site did not represent a likely threat to

groundwater. Therefore, no perched groundwater investigation has been
performed for Sites C10, C14 and C15.

Lead Based Paint Sampling

Surface and near surface samples were collected adjacent to buildings
(49001, 49002, 49003, 49004, 49011, 49017, 49020, 49021, 49023, and 49026)
to assess the presence of lead in soil around former and existing structures
resulting from the historical use of lead-based paint (Figure 3-5). All the
soil samples analyzed for lead were evaluated in this HHRA.

Surface Water Data

Surface water runoff in Area 20 is channeled into a system of man-made
ditches that eventually discharge into the Westlake storm water retention
cells (Figure 3-7). Water is temporarily stored in the Westlake storm water
retention cells where it infiltrates the soil or occasionally is discharged to
Buffalo Creek, and ultimately to the American River.

Surface water runoff in Area 21 flows into a man-made ditch and a low
area where it infiltrates into the soil (Figure 3-7). Area 49 is relatively flat
with a slight slope towards the west and south. The majority of Area 49
has been graded and paved. Surface water runoff in Area 49 is channeled
into a series of man-made ditches that ultimately discharge to low areas
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west and south of Area 49 or to a drainage ditch along the northern
boundary of the site. The flow of surface water in drainage ditches in
Area 49 is shown on Figure 3-8.

Discharges to Buffalo Creek from the Westlake storm water retention cells
are regulated through the Revised Waste Discharge Requirements for Aerojet-
General Corporation and Aerojet Fine Chemicals (National Pollutant
Discharge Elimination System [NPDES] Permit No. CA0004111) (RWQCB
Order No. R5-1999-0016-R01, revised 2001) and analytical sampling is
conducted prior to discharges. As part of the NPDES permit process,
surface water samples are collected from Station S-2 located downstream
of Area 20. The location of surface water sampling Station S-2 is shown on
Figure 3-8.

Potential risks associated with surface water samples is presented in the
PGOU GW BLRA and summarized in this document.

Groundwater

As discussed above, perched groundwater may occasionally be present at
some of the sites addressed in this RI/FS, but the extent of the perched
groundwater is limited. Perched groundwater was identified and
sampled at the Former Company Store and at Site 35D. Previous
investigations indicate that the presence of perched groundwater at those
sites is impermanent and occurs primarily due to the infiltration of water
originating from irrigation or leaking water lines. The removal or repair
of the irrigation and water lines in the future would likely result in a
decrease in the presence and extent of perched water. Additionally, soil
vapor samples were collected at the Former Company Store and Site 35D
above where perched water has been detected. The potential indoor-air
pathway was evaluated using this soil vapor data.

In accordance with USEPA and DTSC guidance, Aerojet evaluated the
potential risks associated with the potential, modeled concentrations of
VOCs migrating from groundwater at depths less than 100 feet. This
evaluation is presented in the PGOU GW BLRA. The cancer risks and
noncancer effects associated with migration into air of chemicals in
shallow groundwater underlying the potential source sites is presented in
this document.
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Evaluation of Analytical Methods

The primary objective of the data review and usability evaluation was to
identify appropriate data for use in the risk assessment. The analytical
data were reviewed for applicability and usability following procedures in
the Guidance for Data Usability in Risk Assessment (Part A) (USEPA, 1992
and USEPA, 1989). According to the USEPA Data Usability Guidance,
there are six principal evaluation criteria by which data are judged for
usability in risk assessment. The six criteria are:

e Availability of information associated with site data;
e Documentation;

e Data sources;

e Analytical methods and quantitation limits;

e Data review; and

e Data quality indicators (DQIs), including precision, accuracy,
representativeness, comparability, and completeness.

A summary of these six criteria for determining data usability in the
HHRA is provided below. These criteria are evaluated as a function of the
standard operating procedure for the data validation process applied to
data for the PGOU R, as outlined in the Quality Assurance Project Plan
(Aerojet, 2003).

Criterion I - Availability of Information Associated with Site Data

The usability analysis of the site characterization data requires the
availability of sufficient data for review. The required information is
available from documentation associated with the site data and data
collection efforts. The following lists the information sources and the

availability of such information for the data usability process associated
with this HHRA:

e A site description provided in the RI Report and summarized in
Section 3.1.1 of this report identify the locations and features of the
Source Areas and site-specific characteristics;

e Site maps with sample locations are provided in the RI Report ; and

e Analytical results and quantitation limits for the data used in the
HHRA are provided in the Attachment A.
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Criterion II — Documentation Review

The objective of the documentation review is to confirm that the analytical
results provided are associated with a specific sample location and
collection procedure, using available documentation. As part of the data
validation process, the chain-of-custody forms prepared in the field were
reviewed and compared to the analytical data results provided by the
laboratory to 1) ensure completeness of the data set, and 2) that all
samples analyzed by the laboratory were correlated to the correct
geographic location at the site(s). Sample collection forms were also
reviewed to ensure field procedures included documentation of sample
times, dates, and locations; and other sample-specific information such as
depth bgs were also recorded. Information from field forms generated
during sample collection activities was imported into the project database.

Criterion III — Data Sources

As part of the data validation process, the review of data sources was
performed to determine whether the analytical techniques used in the site
characterization process are appropriate to identify the COPCs in the
HHRA.

Criterion 1V - Analytical Methods and Quantitation Limits

In addition to the appropriateness of the analytical techniques evaluated
as part of Criterion III, it is necessary to evaluate whether the analytical
methods used appropriately identify COPCs and whether the quantitation
limits are low enough to allow adequate characterization of risks. Ata
minimum, this data usability criterion can be met through the
determination that routine USEPA reference analytical methods were
used in analyzing samples collected from the site. Elevated quantitation
limits are evaluated in the uncertainty section.

Criterion V - Data Review

The data review portion of the data usability process focuses primarily on
the quality of the analytical data received from the laboratory. All site
data that are used in the HHRA must be evaluated on the basis of
completeness, precision (based on duplicates), and accuracy (based on
laboratory spikes). In addition, the laboratory results data are reviewed
for blank contamination.
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Criterion VI - Data Quality Indicators

DQIs are used to verify that sampling and analytical systems used in
support of project activities are in control and the quality of the data
generated for the project is appropriate for making decisions affecting
future activities. The DQIs address the field and analytical data quality
aspects as they affect uncertainties in the data collected for site
characterization and the HHRA. The DQIs include precision, accuracy,
representativeness, comparability, and completeness. Each of these
factors is described below.

Precision - Precision is a measure of the degree of agreement between
replicate measurements of the same source or sample. Precision is
expressed by the relative percent difference (RPD) between replicate
measurements. Replicate measurements can be made on the same sample
or on two samples from the same source. Precision is generally assessed
using a subset of the measurements made.

Accuracy - Accuracy measures the level of bias that an analytical method
or measurement exhibits. To measure accuracy, a standard or reference
material containing a known concentration is analyzed or measured and
the result is compared to the known value. The following quality control
parameters are used to evaluate the accuracy of reported analytical
results:

e Holding times and sample temperatures;

e Laboratory control spike percent recovery;

e Matrix spike/matrix spike duplicate percent recovery (organics);
e Spike sample recovery (inorganics);

e Surrogate spike recovery; and

e Blank sample results.

Representativeness - Representativeness is the degree to which data
accurately and precisely represent a characteristic of the population at a
sampling point or an environmental condition. There is no standard
method or formula for evaluating representativeness, which is a
qualitative term. Representativeness is achieved through selection of
sampling locations that are appropriate relative to the objective of the
specific sampling task, and by collection of an adequate number of
samples from the relevant types of locations. As discussed in Section 2,
the Workplan was developed to allow collection of samples that are
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representative of the media to which the receptors may be exposed at the
site.

Completeness - Completeness is commonly expressed as a percentage of
measurements that are valid and usable relative to the total number of
measurements made. Analytical completeness is a measure of the number
of overall accepted analytical results, including estimated values,
compared to the total number of analytical results requested on samples
submitted for analysis after review of the analytical data. Except as
described in Section 3.1.1, all of the analytical data collected were used in
this HHRA.

Comparability - Comparability is a qualitative characteristic expressing the
confidence with which one data set can be compared with another. The
analytical methods are generally consistent with those used in previous
investigations of the site. The comparability goal is achieved through
using standard techniques to collect and analyze representative samples
and reporting analytical results in appropriate units.

Chemicals of Potential Concern Screening

COPC:s are site-related constituents that may adversely affect receptors of
concern. COPCs do not necessarily signify a risk; rather, they are merely
constituents that have been identified for advancement to further
analyses.

COPCs were identified for the following media of interest:

e Soil (0 to 12 feet bgs);

e Soil vapor;

e Surface water; and

e Groundwater.

The classes of chemicals identified in soil, soil vapor, surface water,
and/or groundwater within the PGOU include the following;:

e Metals;

e VOCs;

e Polycyclic aromatic hydrocarbons (PAHs) and other SVOCs;

e PCBs/Aroclors;
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e Dioxins and furans; and

e Other constituents (e.g., perchlorate, NDMA).

To screen for COPCs in a particular medium of interest, all samples for
that medium were considered and the maximum concentration for each
constituent was identified.

Essential Nutrient Evaluation

Consistent with the Risk Assessment Guidance for Superfund: Volume I,
Human Health Evaluation Manual, Part A (USEPA RAGS, Part A; USEPA,
1989) essential human nutrients were not quantitatively addressed in this
HHRA. Calcium, magnesium, potassium, and sodium naturally occur in
Aerojet soils and are considered essential nutrients for human health.

Concentration-Toxicity Evaluation

In this screening step, maximum detected concentrations were compared
with toxicity-based values developed by USEPA and Cal/EPA. The
toxicity-based values were developed using the following;:

e For soil screening levels, one tenth of the lowest of either the
residential PRG or the CHHSLs. The human health soil screening
levels are presented on Table 3-1a.

e For soil vapor screening levels, one tenth of the residential CHHSLSs
(i.e., CHHSL multiplied by 0.1). For chemicals without CHHSLs, a
screening level was calculated using the CHHSL methodology and one
tenth of this value was used. The human health soil vapor screening
levels are presented on Table 3-1b.

e For groundwater and surface water, one tenth of the lowest of either
the tap water PRG or the California Public Health Goal. The human
health water screening levels are presented on Table 3-1c.

e The dioxin and furan results were converted to 2,3,7,8-TCDD using
toxicity equivalency factors developed by the World Health
Organization (Van Den Berg et al, 2006). This conversion was
completed by the laboratory. An example of this calculation is
presented on Table 3-1d. Dioxins and furans not detected above their
respective practical quantitation limits were not converted to 2,3,7,8-
TCDD equivalents. The converted 2,3,7,8-TCDD results were screened
against the soil screening level for 2,3,7,8-TCDD.
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Inorganic chemicals present in soil at concentrations greater than
screening levels were additionally evaluated through a background
analysis, as described in Section 3.3.3.3. Organic chemicals present at
concentrations below screening levels were additionally evaluated
through frequency of detection (FOD) analysis described below.
Constituents for which no screening values were available are also
identified as COPCs. COPCs lacking screening values are discussed as
part of the Uncertainty Section.

Background Evaluation

Those metals in soil that exceeded screening values in soil were compared
to facility-specific background concentrations. Because an agency-
approved background dataset for metals had not been completed at the
time the Draft PGOU RI/FS was prepared, the background evaluation for
metals was developed using previous background data published in 1994
(Borch, 1994).

As presented in the Draft PGOU RI/FS, the entire metals data set was
statistically compared to the 1994 background data set using the Mann-
Whitney U test to compare the means of the two data sets. This
background comparison is included as Appendix F of Part 2 of the Final
PGOU RI/FS. Metals detected in soil at the PGOU sites at concentrations
determined to be statistically higher than the 1994 background data are
antimony, cadmium, copper, lead, mercury, silver, and zinc.

Aerojet performed a detailed study of background concentrations of
metals in surface (0 to 1 foot bgs) soil at the Aerojet site in 2006. The
results of the study and statistical evaluation of the data were presented in
Background Metals in Xerorthents and Redding-Corning-Red Bluff Surface Soils
at the Aerojet Superfund Site, Main Plant, Sacramento, California (Aerojet,
2007a), hereafter referred to as the 2007 Background Report. Background
data reported in the 2007 Background Report have been review and
approved by the Agencies. Details on the methods used to establish the
background concentration data set for metals and background
comparisons using the 2007 Background Report are also presented in
Appendix G of Part 2 of the Final PGOU RI/FS.

Metals that exceeded screening values were also screened against the 2007
Background Report. Concentrations in soil were compared to facility-
specific background concentrations using the two two-population
statistical tests listed below.
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e Gehan test; and

e Quantile test.

Comparisons to background using these statistical tests are consistent
with USEPA’s (2002d) Guidance for Comparing Background and Chemical
Concentrations in Soil for CERCLA Sites and were performed using
USEPA’s ProUCL Version 4.0.1 software (USEPA, 2007). If either the
Gehan or the Quantile test found that the concentrations of a particular
metal were greater than background concentrations, the metal was
identified as a COPC. Metals detected in soil at the PGOU sites at
concentrations determined to be statistically higher than background
using the 2007 Background Report include antimony, cadmium, lead,
mercury, silver, and zinc.

Based on the results of both background screening, detected
concentrations of the following metals (greater than concentration-toxicity
screen) were carried through the risk assessment: antimony, cadmium,
lead, mercury, silver, and zinc. In addition, hexavalent chromium and
iron were retained as COPCs in the HHRA because these analytes were
not analyzed in either background evaluation.

Frequency of Detection Evaluation

The final step for organic COPC selection is to evaluate the FOD of each
organic compound. Chemicals having maximum concentrations less than
screening levels and FOD less than 5 percent in a medium, are excluded as
COPCs.

Constituents of Potential Concern

Tables 3-2a and 3-2b present the details of the summary analysis,
including the range of each detected constituent and its frequency of
detection for soil and soil vapor. The COPC screening for groundwater
and surface water was completed as part of the PGOU GW BLRA
included as Appendix E of Part 1 of the PGOU RI/FS Report.

Soil
Based upon comparison to human health screening criteria and detection

frequency, the results of the soil COPC selection for human health is
presented on Table 3-2a. Results of the concentration/toxicity screen
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indicated that the following analytes were above the screening levels
developed for soil:

e Metals/Inorganics - aluminum, antimony, arsenic, cadmium,
chromium (hexavalent), iron, lead, manganese, mercury, perchlorate,
silver, vanadium, and zinc.

e TPCB - Aroclors 1254 and 1260

e SVOCs - 2,3,7,8-TCDD; bis(2-ethylhexyl)phthalate; diethyl phthalate;
and di-n-butyl phthalate.

All three phthalates had maximum detected concentrations that were less
than the screening level (one-tenth of a health-based level), but detection
frequencies greater than 5 percent. Results of the background screening
demonstrated that the following metals (aluminum, arsenic, manganese,
and vanadium) are statistically comparable to background.

As agreed upon with the agencies during a teleconference meeting on

12 February 2004, TICs were not quantitatively evaluated as COPCs in this
HHRA because of the uncertainty surrounding their identification and
concentration. The rationale for exclusion of the TICs is based on the
following:

e TIC detections have not been confirmed at the site (i.e., results are only
a tentative identification and additional sampling was unable to
reproduce results);

e In many cases, TIC identification involves only a general class of
compounds (i.e., unknown hydrocarbons); and

e Aerojet has done considerable work to develop appropriate analyses
for compounds whose presence has been confirmed.

Petroleum mixtures are complex and the toxic constituents are being
evaluated individually. Therefore, although they are relevant for site

characterization purposes, diesel-range and motor oil-range organics were
not identified as COPCs.

Soil Vapor

Based upon comparison to human health screening criteria and FOD, the
results of the soil vapor COPC selection for human health is presented on
Table 3-2b. Of the VOCs detected in soil vapor, the following VOCs were
selected as COPCs for further evaluation:
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¢ 1,1,1-TCA; 1,1-Dichloroethane (DCA); 1,1-Dichloroethene (DCE); 1,1-
Difluoroethene; 1,2,4-Trimethylbenzene; 1,2-DCA; 1,2-DCE; 1,4-
Dichlorobenzene; 2,2,4-Trimethylpentane; 2-Butanone (Methyl Ethyl
Ketone); 4-Ethyltoluene; Acetone; Benzene; Benzyl Chloride;
Bromodichloromethane; Carbon Disulfide; Chloroform,; cis-1,2-DCE;
cis-1,3-Dichloropropene; Cyclohexane; Ethanol; Ethylbenzene; Freon
113; Heptane; Hexane; m,p-Xylene; o-Xylene; Methylene Chloride;
Tetrachloroethylene (PCE); Tetrahydrofuran; Toluene; trans-
1,3-Dichloropropene; Trichloroethylene (TCE); and Vinyl Chloride.

Twelve of these chemicals had maximum detected concentrations that
were less than the screening level (one-tenth of a health-based level), but
detection frequencies greater than 5 percent.

As discussed in the RI, Aerojet conducted a study to evaluation of the
occurrence and detection of the 1,3-butadiene in soil vapor samples
(Aerojet, 2005). The study concluded that detections of 1,3-butadiene
could not be duplicated and should be removed from consideration as a
COPC at the Aerojet Superfund Site. Therefore, 1,3-butadiene was not
selected as a COPC in this HHRA.

Surface Water

As discussed previously, potential risks associated with surface water is
presented in the PGOU GW BLRA. However, a list of the COPCs is
presented in this document for completeness.

Results of the concentration/toxicity screen indicated that the following
analytes were above the screening levels developed for surface water:

e Metals/Inorganics - Aluminum, ammonia as nitrogen, copper, iron,
lead, molybdenum, nitrate as nitrogen, and vanadium.

e Organics - Chloroform and perchlorate.
Groundwater

As discussed previously, potential risks associated with the potential,
modeled concentrations of VOCs migrating from groundwater at depths
less than 100 feet is presented in the PGOU GW BLRA. However, a list of
the COPCs is presented in this document for completeness.
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Results of the concentration/toxicity screen indicated that the following
analytes were present in shallow groundwater beneath the PGOU lands
above the screening levels developed for groundwater:

e VOCs -1,1-DCA; 1,1-DCE; 1,2-DCE (cis/ trans);
Bromodichloromethane; Chloroform; cis-1,2-Dichloroethene; Freon
113; PCE; and TCE.

EXPOSURE ASSESSMENT

The objective of the exposure assessment is to evaluate potential human
exposures to the constituents in soil, soil vapor, surface water, and
groundwater at the sites addressed in the RI/FS. The development of the
exposure assessment included the following tasks:

e Potential human health exposure pathways were identified;

e Potentially exposed populations were identified and exposure
scenarios were defined;

e Exposure point concentrations were estimated; and

e Chemical intakes were estimated for the defined populations, using
appropriate assumptions to characterize the defined exposures.

Each of these tasks is described below.

Identification of Potential Exposure Pathways

An exposure pathway is made up of the following elements:

e A source of chemical constituents;

e A point of potential human contact; and

e An exposure route (i.e., ingestion, dermal contact, or inhalation) at the

contact point.

An exposure pathway may also include a mechanism of chemical release
(e.g., volatilization of chemicals from soil) and a transport medium (e.g.,
ambient air).

General exposure pathways that may be associated with soil, soil vapor,
surface water, and shallow groundwater include the following:
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e Direct contact (incidental ingestion and dermal contact) with soil
constituents;

¢ Inhalation of VOCs released from soil vapor into ambient air;

¢ Inhalation of VOCs released from soil vapor into indoor air;

e Inhalation of soil constituents in fugitive (i.e., wind blown) dust;
e Migration of soil and soil vapor constituents to groundwater;

e Migration of soil constituents to surface water;

e Uptake of constituents in soil by food crops;

e Direct contact with groundwater;

e Contact with groundwater during construction activities; and

¢ Inhalation of VOCs released from groundwater.

Each of these pathways is discussed below. Human health exposure
pathway information is summarized in Table 3-3 and on Figure 3-9 (Site
Conceptual Model).

3.2.1.1 Direct Contact With Soil Constituents

Under current conditions, the sites in Areas 20, 21, and 49 addressed in
this RI/FS are either vacant or used for limited commercial activities.
Most of the areas are covered by pavement or structures, but there is a
potential for receptors to have direct contact with soil in those areas that
are not. Table 2-1 presents the anticipated future land use for each site
addressed in this RI/FS as either residential, commercial, or roadway. It
assumes that there would also be a potential for direct contact with soils
under future site conditions. Therefore, this pathway was retained for
further analysis in this HHRA.

3.2.1.2 Inhalation of VOCs Released From Soil Vapor into Ambient Air

VOCs were positively detected in soil vapor samples collected from the
vadose zone at some of the sites. Given the presence of these constituents
in soil vapor samples and the permeable nature of the on-site soils, the
migration of VOCs from soil vapor into ambient air is a potentially
complete pathway. Therefore, this pathway was retained for further
analysis in this HHRA.

ERM 3-29 AEROJET SR10130444,/20648.03 - 6/24,/2009
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3.2.14

3.2.1.5

3.2.1.6

Inhalation of VOCs Released From Soil Vapor into Indoor Air

As stated above, VOCs were positively detected in soil vapor samples.
Given the presence of these constituents in soil vapor samples, the
potential for occupied structures at the site, and the permeable nature of
the on-site soils, the migration of VOCs from soil vapor into indoor air is a
potentially complete pathway. Therefore, this pathway was retained for
further analysis in this HHRA.

Inhalation of Soil Constituents in Fugitive Dust

As indicated previously, under current conditions, the selected sites in
Areas 20, 21, and 49 are either vacant or used for limited commercial
activities. Not all areas are covered by pavement or structures, however,
and there is currently a potential for erosion and generation of fugitive
dust. Anticipated future land use of each of the source sites includes
either residential, commercial, or roadway. It was assumed that areas of
exposed soil (i.e., subject to wind erosion) would continue to be present
under future conditions. Therefore, exposure to soil constituents via
inhalation of fugitive dust is a potentially complete pathway and was
retained for further evaluation in this HHRA.

Migration of Soil and Soil Vapor Constituents to Groundwater

The potential for VOCs in soil vapor and metals and PCBs in soil to
migrate to groundwater was discussed in Section 6 of Part 2 of the RI/FS
Report. As described in the RI, the potential migration of VOCs to
groundwater was evaluated using multiple lines of evidence including
VLEACH Modeling and comparison to protection of groundwater
screening levels developed during preparation of the Field Sampling and
Analysis Plan for the Boundary Operable Unit (BOU FSP)(Aerojet, 2006)
The potential migration of soil and soil vapor consistuents to groundwater
is addressed in Sections 6 and 7 of Part 2 of the PGOU RI/FS. Therefore,
no further evaluation of this pathway was performed in this HHRA.

Migration of Constituents in Soil to Surface Water:

This exposure pathway was evaluated by comparing the results of surface
water samples collected downstream of the sites addressed in this RI/FS.
This evaluation is included in the PGOU GW BLRA and summarized in
this document.
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3.2.1.8

3.2.1.9

Uptake of Constituents in Soil by Food Crops

Exposure via this pathway is considered unlikely under current
conditions because the site is not used for agricultural purposes. For those
locations that anticipate a future residential scenario, there is a potential
for receptors to be exposed via consumption of homegrown fruits and
vegetables. However, the naturally occurring surface soil at the sites
addressed in this RI/FS is not ideally suited for home gardening.
Significant land preparation, including the addition of topsoil and
amendments with compost and nutrients, would need to occur to allow
the growth of fruits and vegetables. Significant water availability would
also be required. Therefore, future exposures to constituents in soil via
this pathway are considered unlikely and are not further evaluated in this
HHRA.

Direct Contact with Perched Groundwater:

Perched groundwater may be present at some sites, but the extent of the
perched groundwater is limited. Perched groundwater was identified and
sampled at only two sites (FCS and 35D). Additionally, previous
investigations indicate that the presence of perched groundwater is
primarily due to the infiltration of water originating from irrigation or
leaking water lines, making it impermanent in nature. The removal or
repair of the irrigation and water lines in the future would likely result in
a decrease in the presence and extent of perched water. Potential
receptors that could be exposed to perched groundwater would be limited
to construction workers. However, construction activities typically
require excavations be kept free of water (i.e., dewatered if necessary). It
is assumed that dewatering activities at the sites would be governed by
the same environmental restrictions as construction on lands removed
from the Superfund Site. Based on the above considerations, no further
evaluation of this pathway was performed in this HHRA.

Contact with Unconfined Groundwater During Construction Activities

As discussed in PGOU GW BLRA, depth to unconfined groundwater
makes exposure via this pathway highly unlikely. In addition, potential
exposures associated with this pathway would be limited by the fact that
construction activities typically require excavations be kept free of water
(i.e., dewatered if necessary). As stated above, it is assumed dewatering
activities during construction would be governed by the same
environmental restrictions as that on lands removed from the Superfund
Site. Potential exposures to workers in a trench are assumed to be short in
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3.2.1.10

3.2.1.11

3.2.2

duration and not significant in the overall risk to the construction worker
scenario and, therefore, were not quantitatively evaluated.

Inhalation of VOCs Released From Groundwater

VOCs are present in groundwater beneath many portions of the site;
therefore, the potential exists for VOCs released from groundwater to
migrate into ambient and indoor air. Due to mixing, the ambient air
pathway is considered negligible. However, this pathway was evaluated
using site-specific soil vapor data in this HHRA. At the request of the
agencies, the potential migration of VOCs from groundwater into indoor
air was evaluated using both soil vapor data and groundwater data.
Evaluation of the soil vapor data is included in this HHRA. Evaluation of
the potential migration of VOCs from groundwater is included in PGOU
GW BLRA. The cancer risks and noncancer effects associated with
chemicals in shallow groundwater underlying the potential source sites is
presented in this document.

Exposure Pathway Results

The results of the above evaluation of potential exposure pathways
indicated that the following pathways are potentially complete and are
further evaluated in this HHRA:

e Direct contact with soil (including both incidental ingestion and
dermal contact);

e Dermal contact with surface water (presented in Part I of the PGOU
RI/FS Report and summarized in this document);

¢ Inhalation of VOCs released from soil vapor into ambient air;
¢ Inhalation of VOCs released from soil vapor into indoor air;

e Inhalation of VOCs released from groundwater into indoor air
(presented in Part I of the PGOU RI/FS Report and summarized in this
document); and

e Inhalation of soil constituents within fugitive dust.
Identification of Populations and Exposure Scenarios

Currently, land use at the sites addressed in this RI/FS is either vacant or
used by commercial workers (Table 2-1). For the areas that are vacant,
this HHRA did not evaluate any exposure scenarios under current
conditions.
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As indicated in Table 2-1, anticipated future land uses for the sites in
Areas 20, 21, and 49 addressed in this RI/FS include residential,
commercial, or roadway. Under realistic future use conditions, on- and
off-site populations may include industrial workers, construction workers,
maintenance/ utility workers, residents (adults and children), commercial
workers, patrons of commercial establishments (e.g., shoppers or other
visitors) and recreators. Of these populations, residents, commercial
receptors, and construction workers are the most likely to have the
greatest opportunity for exposure. In addition, a recreator receptor was
evaluated for surface water exposures. Potential exposures to other on-
site receptors, property boundary receptors, and receptors beyond the
property boundary will be much less than those estimated for on-site
receptors. In many cases, these exposures may be negligible.

Individuals anticipated to be potentially exposed to constituents at Sites
32D through 39D, having an anticipated future land use designation as a
roadway, include pedestrians, bicyclists, motorists, construction workers,
and maintenance/utility workers. Motorists, bicyclists, and pedestrians
are unlikely to experience significant exposure because they are unlikely
to remain in or near the road for significant periods of time. Direct contact
with soil is unlikely because the roadway and the surrounding area will
be paved and landscaped.

During construction of the roadway;, it is assumed that workers may
excavate soils within the right-of-way for the road, potentially resulting in
direct contact and inhalation exposures. In addition, annual maintenance
of the roadway may include excavation for the placement of utilities. The
risks associated with these activities may be similar (or less than) to that of
a construction worker.

Future maintenance work will likely include above grade roadway
maintenance and landscaping. The risks associated with these will be
similar to a standard commercial worker, but without the indoor air
exposures. Therefore, for the roadway scenario, construction workers,
commercial workers, and maintenance/landscaping workers were
selected for evaluation in this HHRA.

Additional rationale for the selection of receptor populations and
exposure scenarios for inclusion in this HHRA is provided in Table 3-3. In

summary, the following scenarios were selected for evaluation in this
HHRA:
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Population

Applicable Exposures

Residents (adult and child)

Incidental ingestion of constituents in soil;
Dermal contact with constituents in soil;
Inhalation of fugitive dust;

Inhalation of VOCs from soil vapor in ambient
air; and

Inhalation of VOCs from soil vapor and
groundwater in indoor air *.

Commercial Workers

Construction Workers

Maintenance/Landscape
Worker (roadway scenario for
Sites 32D through 39D only)

Recreator (adult and child)

Notes:

Incidental ingestion of constituents in soil;
Dermal contact with constituents in soil;
Inhalation of fugitive dust;

Inhalation of VOCs from soil vapor in ambient
air; and

Inhalation of VOCs from soil vapor and
groundwater in indoor air *.

Incidental ingestion of constituents in soil;
Dermal contact with constituents in soil;
Inhalation of fugitive dust; and

Inhalation of VOCs from soil vapor in ambient
air.

Incidental ingestion of constituents in soil;
Dermal contact with constituents in soil;
Inhalation of fugitive dust;

Inhalation of VOCs from soil vapor in ambient
air.

Dermal contact with constituents in surface
water 1.

1 = The risks associated with surface water and the migration of VOCs from

groundwater into indoor air are estimated as described in the Baseline Risk Assessment for
the Perimeter Groundwater Operable Unit (OU-5) (Appendix E of Part 1 of the PGOU

RI/FS). The risk associated with shallow groundwater underlying the potential source

sites is presented in this HHRA.
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3.2.3

3.2.3.1

3.2.3.2

Estimation of Exposure Point Concentrations

Estimation of exposure point concentrations for soil, soil vapor, outdoor
(ambient) air, indoor air, surface water, groundwater, and fate and
transport modeling are described below.

Soil

Analytical results for soil from 0 to 12 feet bgs were utilized as potential
exposure point concentrations. Because the goal of the risk assessment is
to understand the areal extent of potential risk and to create maps of these
potential risks, part of this HHRA methodology was to calculate risk
estimates based on the chemical results at each sampling location. This
was conducted because there is high potential variability in the exposure
units by which future receptors could be exposed, as a development plan
has not yet been formally established for the site. Therefore, grouping
sample locations into manageable and predictable exposure units would
not be realistic or defensible.

To facilitate these point-by-point calculations, “unit concentrations” [i.e.,
1 milligram per kilogram (mg/kg), 1 microgram per liter (ng/L) or

1 microgram per cubic meter (ng/m?3)] were applied to the risk paradigm
(equations, models, toxicity assessment, and risk characterization models)
to develop a quantitative estimate of risk and hazard associated with this
unit concentration, called “unit hazards” and “unit risks,” for each COPC.
By applying these COPC-specific unit risks and hazards to location
measurements for each COPC, one can calculate location-specific hazard
indices (HIs) and incremental (excess) lifetime cancer risks (ILCRs).

For each selected COPC, the detected concentration at each location and
depth was utilized in the calculation of estimated hazards and incremental
cancer risks.

Soil Vapor

Soil vapor analytical results from all depths were utilized as potential fate
and transport model inputs for deriving ambient air (indoor and outdoor
air) exposure point concentrations. As stated above, risk estimates were
calculated on a sample-by-sample basis by utilizing the individual sample
results for each location-depth as an input concentration.

Outdoor Air
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3.2.3.4

3.2.3.5

Concentrations in outdoor air were based upon modeling of individual
location-depth concentrations from bulk soil and soil vapor measurements
(discussed below).

Indoor Air

Concentrations in indoor air were based upon modeling of individual
location-depth concentrations from soil vapor measurements (discussed
below).

Surface Water

Risk estimates associated with dermal contact with surface water were
calculated on a sample-by-sample basis by utilizing the individual sample
results for each location as an input concentration in the PGOU GW
BLRA.

Groundwater

Risk estimates associated with direct contact with groundwater, and
model inputs associated with estimating indirect exposures to
groundwater were calculated on a sample-by-sample basis by utilizing the
individual sample results for each location as an input concentration. This
analysis is presented in PGOU GW BLRA. Passive volatilization into
indoor air from shallow water-bearing zones underlying the potential
source sites is presented for future residents and commercial workers.

Fate and Transport Modeling

Fate and transport models used to estimate the inhalation of fugitive dust
and the volatilization of VOCs from soil and soil vapor into indoor and
outdoor air are described below.

Fugitive Dust. Fugitive dust emissions from soil were estimated utilizing
USEPA Region 9 guidance (USEPA, 2004b), which includes use of the
default particulate emission factor of 1.3 x 10° cubic meters per kilogram
(m3/kg) for residents, commercial workers, and maintenance workers.
For the construction worker, a particulate emission factor of 2 x 106 m3/kg
was applied in the absence of detailed knowledge about future
construction activities.

Volatilization into Outdoor Air -Soil Vapor. Volatilization from soil
vapor to outdoor air was estimated utilizing basic equations
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(Equation 2-3) from the Superfund Exposure Assessment Manual (USEPA,
1988), which conservatively estimates vapor flux at soil surface from a
simplified Farmer equation. This emission rate is then coupled with a
traditional box model for dilution of mass flux emissions to determine air
concentrations. The parameters and assumptions used in the model are
presented on Table 3-4.

Vapor Intrusion into Indoor Air - Soil Vapor. The indoor air attenuation
factor (AF) represents the ratio of the indoor air concentration (Cbuilding)
to the source concentration (Csource). That is,

AF = Cbuilding/Csource.

Indoor air concentrations were estimated using conservative, but site-
specific, AFs derived for both soil vapor and groundwater based upon
work completed for the Aerojet site (Geosyntec, 2008). These conservative
values were determined for soil vapor and groundwater utilizing
Cal/EPA’s Vapor Intrusion Guidance Document (2005b) and running the
model with site-specific parameters for depth to source, water-filled and
air-filled porosity, and default assumptions for all other inputs. The
parameters and assumptions used in the models for the residential and
commercial worker scenarios are presented on Tables 3-5a and 3-5b,
respectively. Electronic copies of the models used in this HHRA are
included in Attachment B.

Exposure Assumptions and Intake Calculations

The concentrations of COPCs at the points of potential human exposure
are combined with assumptions about the behavior of the populations
potentially at risk to estimate the average daily dose (intake). Later, in the
risk characterization step of the assessment, the estimated doses are
combined with toxicity parameters for COPCs to estimate whether the
calculated intake levels pose a threat to human health.

To estimate the intake of chemicals, exposure equations and (generally)
conservative exposure parameters were selected for the commercial
worker, resident (adult and child), construction worker, and maintenance
worker receptors. Under the USEPA RAGS (1989) paradigm, exposure (or
intake/dose) is defined as the mass of the chemical taken in by a receptor
per unit body weight per unit time. The general equation for intake is:

Intake (mg/kg-day) = C x CR x EF x ED x CV x (1/BW) x (1/AT)
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where:
C = Exposure point concentration (mg/kg or mg/L)
CR = Contact rate (liters/day, m3/day)
EF = Exposure frequency (day/year)
ED = Exposure duration (year)
CV = Conversion factors (kilogram/milligram, for example)
BW = Body weight (kilogram)
AT = Averaging time (days)

For this HHRA, the general equation was modified specifically for each
pathway (i.e., ingestion, dermal contact, inhalation of fugitive dust,
inhalation of VOCs in ambient air, and inhalation of VOCs in indoor air).
The equations used to estimate exposures incorporated age-adjusted
intake factors consistent with USEPA guidance for carcinogenic ingestion
and inhalation intakes (USEPA, 2004c), and for dermal carcinogenic
intakes (Risk Assessment Guidance for Superfund/Volume I: Human Health
Evaluation Manual -Part E [USEPA, 2004b]). The complete equations and
input parameters are presented on Tables 3-6a through 3-6d for each of
the exposure scenarios.

As presented in these tables, the contact rate is more specifically defined
for each exposure pathway. Exposure parameters for the intake
calculations were selected from the Region IX PRG User’s Guide (USEPA,
2004c), Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites (USEPA, 2002c), Superfund Exposure Assessment Manual
(USEPA, 1988a), and Risk Assessment Guidance for Superfund Part E
(USEPA, 2004b).

The following subsections describe the exposure assumptions for each
exposure scenario.

Residential Scenario

Specific standard exposure assumptions for each exposure route for the
residential scenario are provided below:

e Exposure Frequency: The exposure frequency was based on USEPA
guidance (USEPA, 2004c) and assumed to be 350 days per year. Where
intakes were calculated solely for the adult and child resident, the
exposure durations were 30 and 6 years, respectively. For combined
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exposures, intakes for the residential scenario were based on exposure
durations of 6 years for a child and 24 years for an adult. This results
in a total exposure duration of 30 years for the residential exposure
scenario.

Body Weight: Body weights for the resident were based on USEPA
guidance (USEPA, 2004c). Body weights of 15 and 70 kilograms (kg)
were used for the child and adult, respectively.

Ingestion: Soil ingestion rates for the resident were based on USEPA
guidance (USEPA, 2004c). Ingestion rates of 100 milligrams per day
(mg/day), 200 mg/day, and 114 milligrams-years per kilogram-day
(mg-yrs/kg-day) were used for adult resident, child resident, and age-
adjusted resident, respectively.

Dermal Contact: Skin surface areas of 5,700 and 2,800 square
centimeters per day (cm?/day) were used for the adult and child
resident, respectively (USEPA, 2004c). In addition, a skin surface
adherence factor of 0.07 and 0.2 milligrams per square centimeter
(mg/cm?) were used for the adult and child, respectively (USEPA,
2004c). An age-adjusted dermal factor for soil of 361 mg-yrs/kg-d was
used for carcinogenic risks (USEPA, 2004c). In accordance with
USEPA, chemical-specific skin absorption factors were used and are
presented on Table 3-7 (USEPA, 2004b).

Inhalation Rates: Inhalation rates of 20 and 10 cubic meters per day
(m3/day) were used for the adult and child residents, respectively
(USEPA, 2004c). In addition, an age-adjusted inhalation rate of 11
cubic meters-years per kilogram-day (m3-yrs/kg-d) was used for
carcinogenic risks (USEPA, 2004c).

Commercial Worker

Specific standard exposure assumptions for each exposure route for the
commercial worker scenario are provided below:

Exposure Frequency: The exposure frequency was assumed to be 250
days per year for 25 years based on USEPA guidance (USEPA, 2004c).

Body Weight: Body weight of 70 kg for the commercial worker based
on USEPA guidance (USEPA, 2004c).

Ingestion: Soil ingestion rate of 100 mg/day for the commercial
worker based on USEPA guidance (USEPA, 2004c).

Dermal Contact: Skin surface area of 3,300 cm?/day and a skin surface
adherence factor of 0.2 mg/cm? were used for the commercial worker
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(USEPA, 2004c). In accordance with USEPA, chemical-specific skin
absorption factors were used and are presented on Table 3-7 (USEPA
2004b).

Inhalation Rates: Inhalation rate of 20 m3/day was used (USEPA,
2004c).

Construction Worker

Specific standard exposure assumptions for each exposure route for the
construction scenario are provided below:

Exposure Frequency: The exposure frequency was assumed to be 250
days per year for one year based on USEPA guidance (USEPA, 2004c).

Body Weight: Body weight for the construction worker was 70 kg.

Ingestion: Soil ingestion rate of 330 mg/day based on USEPA
guidance (USEPA, 2002c).

Dermal Contact: A skin surface area of 3,300 cm?/day and a skin
surface adherence factor of 0.3 mg/cm? was used (USEPA, 2002c). In
accordance with USEPA, chemical-specific skin absorption factors
were used and are presented on Table 3-7 (USEPA 2004b).

Inhalation Rates: Inhalation rate of 20 m3/day was used (USEPA,
2004c).

Maintenance Worker

As

discussed previously, future maintenance work will include above

grade roadway maintenance and landscaping. The risks associated with
these will be similar to a standard commercial worker, but without the
indoor air exposures. Specific exposure assumptions for each exposure
route for the maintenance worker scenario are provided below:

Exposure Frequency: The exposure frequency was assumed to be 225
days per year for 25 years based on USEPA guidance (USEPA, 2002c).

Body Weight: Body weight for the maintenance worker was 70 kg.

Ingestion: Soil ingestion rate for the maintenance worker was 100
mg/day.

Dermal Contact: Skin surface area of 3,300 cm?/day and a skin surface
adherence factor of 0.2 mg/cm? were used. Chemical-specific skin
absorption factors were used and are presented on Table 3-7 (USEPA
2004b).
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Inhalation Rates: Inhalation rate of 20 m3/day was used (USEPA,
2004c).

Recreational Scenario

Specific standard exposure assumptions for each exposure route for the
recreational scenario are provided below:

Exposure Frequency: The exposure frequency was based on USEPA
guidance (USEPA, 2004c) and assumed to be 350 days per year. Where
intakes were calculated separately for the adult and child, the exposure
durations were 30 and 6 years, respectively. For combined exposures,
intakes for the recreator scenario were based on combined exposure
durations of 6 years for a child and 24 years for an adult. This results
in a total exposure duration of 30 years for the recreational exposure
scenario.

Body Weight: Body weights of 15 and 70 kg were used for the child
and adult, respectively.

Dermal Contact: Skin surface areas of 18,000 and 6,600 cm?2 were used
for the adult and child resident, respectively (USEPA, 2004c).
Exposure times of 0.58 and 1 hour per event for the adult and child,
respectively, assuming 1 event per day were used (USEPA, 2004b). In
accordance with USEPA, chemical-specific skin absorption factors
were used and are presented on Table 3-7 (USEPA, 2004b).

Lead-Specific Considerations

Quantifying lead exposure is done differently than for other COPCs.
Unlike for other chemicals, substantial evidence has been compiled
allowing correlation of cause-and-effect relationships in humans with
blood concentrations of lead. Therefore, estimation of human blood lead
concentrations associated with an exposure situation is currently the
preferred risk assessment approach for lead. Several approaches are
available for estimating blood lead levels, including USEPA’s Integrated
Exposure Uptake Biokinetic (IEUBK) model for children (USEPA, 1994)
and DTSC’s Lead Risk Assessment Spreadsheet model for both children
and adults (Cal/EPA, 1999).

DTSC’s Lead Risk Assessment Spreadsheet model (Version 7) was
incorporated into this assessment. The Lead Risk Assessment Spreadsheet
model is a spreadsheet-based blood lead program that combines DTSC’s
blood lead slope factors, which relates levels of lead intake with blood
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levels for various environmental media (e.g., soil, air). The model also
incorporates assumptions about background lead levels in air, water, and
food to which receptors are simultaneously exposed in order to develop a
total blood lead level estimate from all exposure pathways. Default lead
spreadsheet model exposure parameters (e.g., soil ingestion, skin surface
area) were changed to reflect the exposure assessment for other chemicals
as presented on Table 3-6a.

TOXICITY ASSESSMENT

This section describes the toxicity information used in the HHRA.
Consistent with USEPA and DTSC guidance, this HHRA evaluates non-
carcinogenic and carcinogenic risks separately, with each evaluation
requiring different measures of toxicity. Specifically, the evaluation of
non-carcinogenic risk relies on reference doses (RfDs) developed by
USEPA, and the evaluation of carcinogenic risk used carcinogenic slope
factors developed by USEPA and the Cal/EPA (Office of Environmental
Health Hazard Assessment [OEHHA]).

Toxicity values, when available, are published by the USEPA in the on-
line Integrated Risk Information System (IRIS; USEPA 2009) and the Health
Effects Assessment Summary Tables (HEAST; USEPA 1997b). Cancer slope
factors (CSFs) are also published by the Cal/EPA (2008). CSFs are
chemical-specific, experimentally derived potency values used to calculate
the risk of cancer resulting from exposure to carcinogenic chemicals. A
higher value implies a more potent carcinogen. RfDs are experimentally
derived “no effect” values used to quantify the extent of adverse non-
cancer health effects from exposure to chemicals. Here, a lower RfD
implies a more potent toxicant. These criteria are generally developed by
USEPA risk assessment work groups and listed in USEPA risk assessment
guidance documents and databases. The following sources were used for
selecting toxicity criteria and the USEPA (2003a) hierarchy was generally
followed:

1. Cal/EPA OEHHA Toxicity Criteria Database;

2. IRIS;

3. USEPA’s Provisional Peer Reviewed Toxicity Values;
4

. National Center for Environmental Assessment (NCEA), or other
current USEPA sources);

5. HEAST;
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6. USEPA criteria documents (e.g., drinking water criteria documents,
drinking water Health Advisory summaries, ambient water quality
criteria documents, and air quality criteria documents);

7. Agency for Toxic Substances and Disease Registry (ATSDR)
toxicological profiles;

8. USEPA’s Environmental Criteria and Assessment Office; and

9. Peer-reviewed scientific literature.

The toxicological profiles for the COPCs available on ATSDR webpage are
included in Attachment C. Where both Cal/EPA and USEPA toxicity
criteria exist for a given COPC, the most conservative value was utilized,
with the exception of TCE. Based on agreement with the agencies, this
HHRA used the OEHHA slope factor for TCE. However, the resultant
risk based on use of the USEPA’s provisional slope factor is discussed in
the uncertainty section.

Although USEPA has developed toxicity criteria for the oral and inhalation
routes of exposure, it has not developed toxicity criteria for the dermal
route of exposure. USEPA has proposed a method for extrapolating oral
toxicity criteria to the dermal route in the recently released Risk Assessment
Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment) (USEPA, 2004b).
USEPA stated that the adjustment of the oral toxicity factor for dermal
exposures is necessary only when the oral-gastrointestinal absorption
efficiency of the chemical of interest is less than 50 percent (due to the
variability inherent in absorption studies).

3.3.1 Non-Carcinogenic Health Effects

For non-carcinogenic health effects, USEPA assumes that a dose threshold
exists, below which adverse effects are not expected to occur. A chronic
RfD of a chemical is an estimate of a lifetime daily dose to humans that is
likely to be without appreciable deleterious non-carcinogenic health
effects. To derive an RfD, a series of professional judgments are made to
assess the quality and relevance of the human or animal data and to
identify the critical study and the most critical toxic effect. Data typically
used in developing the RfD are the highest no-observable-adverse-effect-
levels (NOAELSs) for the critical studies and effects of the non-carcinogen.
For each factor representing a specific area of uncertainty inherent in the
extrapolation from the available data, an uncertainty factor is applied.
Uncertainty factors generally consist of multiples of 10, although values
less than 10 are sometimes used.
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3.3.3

Four major types of uncertainty factors are typically applied to NOAELs
in the derivation of RfDs. Uncertainty factors of 10 are used to (1) account
for the variability between humans; (2) extrapolate from animals to
humans; (3) account for a NOAEL based on a subchronic study instead of
a chronic study; and (4) extrapolate from a lowest-observed-adverse-
effect-level (LOAEL) to a NOAEL, if necessary. In addition, a modifying
factor can be used to account for adequacy of the database. Typically, the
modifying factor is set equal to one.

To obtain the RfD, all uncertainty factors associated with the NOAEL are
multiplied together, and the NOAEL is divided by the total uncertainty
factor. Therefore, each uncertainty factor adds a degree of conservatism
(usually one order of magnitude) to the RfD. An understanding of the
uncertainties associated with RfDs is important in evaluating the
significance of the HIs calculated in the risk characterization portion of the
risk assessment. While it is reasonable to use available sub-chronic RfDs
to evaluate construction worker exposures, as a conservative assessment
tool, only chronic RfDs were utilized. The COPCs in this assessment with
USEPA-established oral/dermal and inhalation RfDs are presented on
Tables 3-8a and 3-8b.

Carcinogenic Risks

USEPA and Cal/EPA develop CSFs from chronic animal studies or, where
possible, epidemiological data. Because animal studies use much higher
doses over shorter periods of time than the exposures generally expected
for humans, the data from these studies are adjusted, typically using a
linearized multi-stage (LMS) mathematical model. To ensure
protectiveness, CSFs are typically derived from the upper 95th percentile
confidence limit of the slope, and thus the actual risks are unlikely to be
higher than those predicted using the CSF, and may be considerably
lower. The COPCs in this assessment with USEPA-established
oral/dermal and inhalation CSFs are presented on Tables 3-9a and 3-9b.

Toxicological Effects of Petroleum Hydrocarbon Mixtures

There is currently no single, widely accepted method for addressing risks
posed by petroleum hydrocarbon mixtures in soil, due to the numerous
difficulties associated with evaluating the toxicity of hydrocarbon mixtures.
Despite their technical deficiencies, risk assessments of petroleum mixtures
in the environment typically use a “whole-product” approach, an
“indicator-chemical” approach, or a combination of these two approaches.
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This HHRA evaluated petroleum hydrocarbon mixtures through
quantitative evaluation of the risks associated with exposure to petroleum
constituents such as benzene, toluene, ethylbenzene, and xylenes (BTEX)
and PAHs.

Lead-Specific Considerations

Extensive information regarding the health effects of exposure to lead is
available. There is convincing evidence that lead exposure resulting in
blood lead levels greater than 30 micrograms of lead per deciliter of blood
(ng lead/dL blood) can result in toxic effects on the nervous system, the
cardio-vascular system, and the kidneys. Evidence also suggests that
children and infants are more susceptible than adults to lead, and that
deleterious effects may be caused by blood lead levels upwards of 10 to
15 micrograms per deciliter (ng/dL). In addition, children frequently
exhibit behavioral patterns that facilitate the intake of environmental lead
(for example, pica, the craving for unnatural food, such as soil; ATSDR
1999; USEPA 1986, 1990a). Severe lead toxicity is characterized by
symptoms of irritability, short attention span, loss of memory, headaches,
muscle tremor, peripheral neuropathy, abdominal pain, and
hallucinations. In adults, these symptoms may occur at blood lead levels

in the range of 40 to 60 pg/dL (USEPA 1986, 1990a).

Lead has consistently tested negative for mutagenicity in microbial
systems, although the USEPA has concluded that these systems are not
sufficiently developed to demonstrate mutagenicity for metals that are
known carcinogens. There is some evidence that lead has an effect on
chromosomes in human and other mammalian species. The USEPA has
concluded that lead is clearly carcinogenic in animals, but that the data are
insufficient for quantitative assessment. Epidemiological data at present
do not allow for an assessment of the carcinogenicity of lead in humans

(ATSDR, 1999).

As applied to toxicity criteria, neither USEPA nor Cal/EPA has developed
traditional RfD toxicity criteria for lead for risk assessment purposes. The
primary reason is that a threshold for toxic effects in mammals has not
been established. In the absence of RfDs, USEPA and Cal/EPA apply a
blood lead level of 10 pg/dL as a basis for risk-based decision making.
For example, 10 ng/dL has been used by USEPA for setting lead
standards in paint, dust, and soil (USEPA, 2001b).
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RISK CHARACTERIZATION

Consistent with regulatory guidance, this HHRA estimated both
carcinogenic and non-carcinogenic risks associated with conditions at the
site. To assess non-carcinogenic risks, average daily doses (ADDs) were
compared to RfDs for each chemical in a ratio called a hazard quotient
(HQ). Compounds considered to be non-carcinogens and potential
carcinogens known to exhibit non-carcinogenic effects were treated in this
manner.

In accordance with USEPA guidance (1989), HQs were summed across
exposure pathways for the same chemical. In addition, chemicals that
have similar toxic endpoints were summed. The sum of HQs is called an
HI. If the HI exceeds one, the chemicals were subdivided according to
their toxicological effects, and the risk for each endpoint was considered
separately (USEPA, 1989). An HI was calculated using the following
equations:

ADD
HO=——
Q RfD
where:
ADD = Average daily dose (mg/kg-day)
RfD = Reference dose (mg/kg-day)

Hazard Index = 2. Hazard Quotients

For chemicals that have the potential to cause cancer, upper-bound
incremental lifetime cancer risks (ILCRs) were estimated. The lifetime
average daily dose (LADD) of a carcinogen was taken to be the
cumulative dose received during the period of exposure, averaged over
the lifetime of the exposed individual. The following equations were used
to calculate chemical-specific and total risk:

Chemical - Specific Risk = LADD x CSF

where:
LADD
CSF

Lifetime average daily dose (mg/kg-d)

Cancer slope factor (mg/kg d)!
Total Carcinogenic Risk = >, Chemical Specific Risk
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It was assumed for this HHRA that cancer risks from various exposure
routes and from simultaneous exposure to all chemicals are additive.

Risk estimates are values that have associated uncertainties. These
uncertainties, which arise at every step of a risk assessment, have been
evaluated to provide an indication of the relative degree of uncertainty
associated with the risk estimates. Consistent with USEPA (1989)
guidance, a qualitative discussion of the uncertainties associated with the
estimation of risks for the site is presented in Section 3.5. The uncertainty
analysis discusses uncertainties associated with each step of the risk
assessment, including site characterization data, data usability, selection
of COPCs, exposure point concentrations, fate and transport modeling,
exposure assessment, toxicity assessment, and risk characterization.

Cancer risks are expressed as a unitless probability of a carcinogenic
response occurring over the course of a lifetime as a result of the defined
conditions of exposure. Thus, an estimated cancer risk of 1 x 10-¢ (1E-06 or
0.000001) indicates that there is an upper bound probability of 1 in

1 million that an excess carcinogenic response will occur during an
individual’s lifetime as a result of the defined exposure.

USEPA and Cal EPA have both defined a range of acceptable risk as
1x10%to1x 104, in accordance with the requirements of the National Oil
and Hazardous Substances Pollution Contingency Plan (USEPA, 1990). This
range of acceptable risk was used in this HHRA to assess the significance
of the potential cancer risks estimated herein. For sites where the
estimated lifetime cancer risk is between 104 to 10-¢, the need for active
remediation or risk management will be evaluated on a site-specific basis
(i.e., risks within this range are "potentially acceptable" depending on site-
specific considerations).

Potential Risks Associated with Current Site Conditions

Currently, land at the sites addressed in this RI/FS is either vacant or used
by commercial workers (Table 2-1). This HHRA did not evaluate any
exposure scenarios for potential source sites that are currently vacant. For
those areas that are currently used for limited commercial use, this HHRA
evaluated a commercial worker scenario. The results of this analysis are
presented below under the future use conditions.
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3.4.2.1

Potential Risks Associated with Future Use Site Conditions

The HHRA risk results under commercial, residential, construction,
maintenance, and recreational land use scenarios for PGOU are presented
below. The residential scenario was evaluated for all lands in accordance
with USEPA direction although in many cases residential is not the
intended land use. In addition, the commercial and construction worker
land use scenarios were evaluated for all lands. The maintenance worker
scenario was only evaluated for Sites 32D through 39D, which have the
anticipated future land use designation as a roadway. The recreational
scenario was evaluated for the potential exposures to surface water
utilizing data collected at Station S-2, which is located within the PGOU
lands.

The soil and soil vapor HHRA unit hazard/risk results for each land use
scenario are presented in Attachment B. For ease of Figure presentation,
the lands in the PGOU are divided into two areas: Area 20/21 and Area
49. But, the risk characterization results described in the following
sections are for all PGOU (i.e., not broken up by area).

As agreed upon with the agencies, this HHRA includes example
calculations utilizing the USEPA RAGS Part D (USEPA, 2001b) Planning
Tables. Attachment D includes example calculations using the soil and
soil vapor sample locations with the greatest risk estimates. Planning
Table 7: Calculation Chemical Cancer Risks and Non-Cancer Hazards and
Planning Table 9: Summary of Receptor Risk and Hazards for COPCs are
included for the residential scenario.

Residential Scenario

Risk characterization results for residential ingestion, dermal contact, and
inhalation for individual sampling locations with chemicals greater than
screening levels are provided on Tables 3-10a, 3-10b, 3-10c, and 3-10d.
The adult/child HIs and total estimated ILCRs at individual sampling
locations within the PGOU are presented in Figures 3-10a, 3-10b, 3-10c,
and 3-10d.

Soil
The range of residential child receptor estimated HIs for both areas

included a minimum of <1.0 x 104, a median of 4.3 x 101, and a maximum
of 4.1 x 10°. HIs greater than 1.0 were estimated for 2 percent (6 samples)
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of the 317 soil samples. Aroclor 1260, iron, mercury, and silver are the
primary contributors to the elevated HIs relative to the target HI.

With iron contributing substantially to Hls, it is important to note the
substantial amount of uncertainty associated with the NCEA provisional
iron RfD in that it is based upon mean dietary intakes. The uncertainty
associated with the iron RfD is further discussed in Section 3.5.

The range of residential adult receptor estimated HIs included a minimum
of <1.0 x 104, a median of 4.6 x 102, and a maximum of 4.4 x 10-!, which
are all less than the target HI of 1.0.

The range of residential blood lead estimates for children included a
minimum of 4.7 pg/dL, a median of 5.3 pg/dL, and a maximum of

27 ng/dL. Child resident blood lead greater than 10 pg/dL was estimated
for only 3 percent (9 samples) of the 317 soil samples. Blood lead
estimates for adults were much lower, with a maximum of 6.2 ng/dL,
which is less than the target of 10 pg/dL.

The estimated residential ILCRs ranged from a minimum of 0 (no
carcinogenic compounds of interest in a sample), a median of 3 x 10-%, and
a maximum of 1 x 10-5. Estimated ILCRs were within the acceptable risk
range but greater than the de minimus risk of 1 x 10-¢ for 4 percent (13
samples) of the 317 soil samples. 2,3,7,8-TCDD, Aroclor 1254, and Aroclor
1260 are the primary contributors to the ILCRs greater than the de minimus
risk of 1 x 10-.

Soil Vapor

While in some cases the estimated theoretical hazards and risks for
outdoor air exceeded de minimus risk metrics (HI = 1.0, ILCR = 10-), the
relative contributions to risks from theoretical indoor air exposures were
greater than the relative outdoor contributions by more than 1 to 2 orders
of magnitude. The summaries of risk contributed from soil vapor
discussed below and presented on the Figures include both indoor and
outdoor air estimated exposures risks. These effectively double counts the
air exposures for an individual because the exposure times were not
adjusted to account for time spent indoors versus time spent outdoors.
However, as discussed above, the double counting does not significantly
change the result.

The range of residential child receptor estimated HIs included a minimum
of <1.0 x 104, a median of 1.9 x 102, and a maximum of 5.4 x 102. Hls
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greater than 1.0 were estimated for 8 percent (21 samples) of the 257 soil
vapor samples. 1,1-DCA; 1,2-DCA; total 1,2-DCE; chloroform; cis-1,2-
DCE; PCE; TCE; and vinyl chloride are the primary contributors to the Hls
elevated relative to the target HI.

The range of residential adult receptor estimated HIs included a minimum
of <1.0 x 104, a median of 8.0 x 103, and a maximum of 2.3 x 102. Hls
greater than 1.0 were estimated for 7 percent (18 samples) of the 257 soil
vapor samples. 1,1-DCA; 1,2-DCA; total 1,2-DCE; chloroform; cis-1,2-
DCE; PCE; TCE; and vinyl chloride are the primary contributors to the Hls
elevated relative to the target HI.

The estimated residential ILCRs ranged from a minimum of 0, a median of
2x10%, and a maximum of 3 x 10-1. Estimated ILCRs were greater than
the de minimus risk of 1 x 10-¢ for 45 percent (115 samples) of the 257 soil
vapor samples. 1,1-DCA, 1,2-DCA, benzene, chloroform, PCE, TCE, and
vinyl chloride are the primary contributors to the ILCRs greater than the
de minimus risk of 1 x 10,

Groundwater

Groundwater HHRA unit hazard/risk results for passive migration of
vapor released from groundwater into indoor air under a residential
scenario are presented in Appendix E of Part I of the PGOU RI/FS and
summarized on Table 3-10d.

The range of residential child receptor estimated HIs included a minimum
of <1.0 x 10“#and a maximum of 1.8 x 10-1. These values are all less than
the target HI of 1.0.

The range of residential adult receptor estimated HIs included a minimum
of <1.0 x 10“#and a maximum of 7.6 x 10-2. These values are all less than
the target HI of 1.0.

The estimated residential ILCRs ranged from a minimum of 0, a median of
2 x 106, and a maximum of 2 x 10-5. Estimated ILCRs were within the
acceptable risk range but greater than the de minimus risk of 1 x 10-¢ for 58
percent (7 samples) of the 12 samples. Chloroform, PCE, and TCE are the
primary contributors to the ILCRs greater than the de minimus risk of

1 x 10,

ERM 3-50 AEROJET SR10130444,/20648.03 - 6/24,/2009



3.4.2.2

Commercial Scenario

Risk characterization results for residential ingestion, dermal contact, and
inhalation for individual sampling locations within the PGOU with
chemicals greater than screening levels are provided on Tables 3-11a,
3-11b, 3-11¢, and 3-11d. The adult/child HIs and total estimated ILCRs at
individual sampling locations are presented in Figures 3-11a, 3-11b, 3-11c,
and 3-11d.

Soil

The range of commercial worker receptor estimated HIs included a
minimum of <1.0 x 104, a median of 3.3 x 102, and a maximum of 3.2 x 10-
1, which are all less than the target HI of 1.0.

The range of commercial worker blood lead estimates included a
minimum of 3.3 pg/dL, a median of 3.4 pg/dL, and a maximum of
5.4 pg/dL, which are all less than the target of 10 pg/dL.

The estimated commercial worker ILCRs ranged from a minimum of 0, a
median of 1 x 10, and a maximum of 4 x 10-¢. Estimated ILCRs were
within the acceptable risk range but greater than the de minimus risk of

1 x 10 for 1 percent (4 samples) of the 317 soil samples. Aroclors 1254
and 1260 are the primary contributors to the ILCRs greater than the de
minimus risk of 1 x 10-°.

Soil Vapor

As discussed for the residential scenario, the summaries of risk
contributed from soil vapor discussed below and presented on the Figures
include both indoor and outdoor air estimated exposures risks. However,
as discussed above, the double counting of air exposures (i.e., indoor and
outdoor air) for an individual does not significantly change the result
because the relative contributions to risks from theoretical indoor air
exposures were greater than the relative outdoor contributions by more
than 1 to 2 orders of magnitude.

The range of commercial worker receptor estimated HIs included a
minimum of <1.0 x 104, a median of 3.0 x 10-3, and a maximum of 8.4 x 101.
HIs greater than 1.0 were estimated for 4 percent (9 samples) of the 257
soil vapor samples. 1,2-DCA, total 1,2-DCE, PCE, TCE, and vinyl chloride
are the primary contributors to the Hls elevated relative to the target HI.
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The estimated commercial ILCRs ranged from a minimum of 0, a median
of 5 x 107, and a maximum of 6 x 10-2. Estimated ILCRs were greater than
the de minimus risk of 1 x 10-¢ for 25 percent (66 samples) of the 257 soil
vapor samples. 1,2-DCA, chloroform, PCE, TCE, and vinyl chloride are
the primary contributors to the ILCRs greater than the de minimus risk of
1 x 10,

Groundwater

Groundwater HHRA unit hazard/risk results for passive migration of
vapor released from groundwater into indoor air under a commercial
scenario are presented in Appendix E of Part I of the PGOU RI/FS and
summarized on Table 3-11d.

The range of commercial receptor estimated Hls included a minimum of
<1.0 x 10*and a maximum of 2.7 x 10-2. These values are all less than the
target HI of 1.0.

The estimated residential ILCRs ranged from a minimum of 0, a median of
4 x 107, and a maximum of 4 x 10-¢. Estimated ILCRs were within the
acceptable risk range but greater than the de minimus risk of 1 x 10-¢ for
only one of the 12 samples. TCE is the primary contributors to the ILCRs
greater than the de minimus risk of 1 x 10-°.

Construction Scenario

Risk characterization results for construction worker ingestion, dermal
contact, and inhalation for individual sampling locations with chemicals
greater than screening levels are provided on Tables 3-12a and 3-12b. The
HIs and total estimated ILCRs at individual sampling locations are
presented in Figures 3-12a, 3-12b, 3-12¢, and 3-12d.

Soil

The range of construction worker receptor estimated Hls included a
minimum of <1.0 x 104, a median of 1.1 x 101, and a maximum of 1.1 x 10°.
An HI greater than 1.0 was estimated for only one of the 317 soil samples.
All of the individuals HQs for this sample were below 1.0, but the additive
effects of mercury (5.5 x 10-1) and silver (4.6 x 10-1) brought the total to
above 1.0.
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The range of construction worker blood lead estimates included a
minimum of 3.3 pg/dL, a median of 3.5 pg/dL, and a maximum of
9.99 ng/dL, which are less than or equal to the target of 10 ng/dL.

The estimated construction ILCRs ranged from a minimum of 0, a median
of 3 x 108, and a maximum of 8 x 10-6. Estimated ILCR is within the
acceptable risk range but were greater than the de minimus risk of 1 x 10-¢
for only one of the 317 soil samples. Hexavalent chromium is the primary
contributor to the ILCRs greater than the de minimus risk of 1 x 10-6.

Soil Vapor

The range of construction worker receptor estimated Hls included a
minimum of <1.0 x 104, a median of <1.0 x 104, and a maximum of 2.1 x
100. An HI greater than 1.0 was estimated for only one of the 257 soil
vapor samples. Total 1,2-DCE is the primary contributor to the HIs
elevated relative to the target HI.

The estimated construction ILCRs ranged from a minimum of 0, a median
of 6 x 1010, and a maximum of 5 x 10-5. Estimated ILCRs are within the
acceptable risk range but were greater than the de minimus risk of 1 x 10-¢
for two of the 257 soil vapor samples. TCE and vinyl chloride are the
primary contributors to the ILCRs greater than the de minimus risk of

1 x 10,

Maintenance Worker Scenario

Risk characterization results for maintenance worker ingestion, dermal
contact, and inhalation for individual sampling locations with chemicals
greater than screening levels are provided on Tables 3-13a and 3-13b. The
HIs and total estimated ILCRs at individual sampling locations are
presented in Figures 3-13a and 3-13b.

Soil

The range of maintenance worker receptor estimated HIs included a
minimum of <1.0 x 104, a median of 2.0 x 102, and a maximum of 4.7 x 10-
2, which are all less than the target HI of 1.0.

The range of maintenance worker blood lead estimates included a
minimum of 3.3 pg/dL, a median of 3.3 pg/dL, and a maximum of
3.4 pg/dL, which are less than or equal to the target of 10 pg/dL.
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3.5

The estimated maintenance worker ILCRs ranged from a minimum of 0, a
median of 4 x 1019, and a maximum of 2 x 10-8. These estimated ILCRs are
less than the de minimus risk of 1 x 10-¢ for all locations.

Soil Vapor

The range of maintenance worker receptor estimated HIs included a
minimum of <1.0 x 104, a median of <1.0 x 104, and a maximum of 1.9 x
100. An HI greater than 1.0 was estimated for only one of the 259 soil
vapor samples. Total 1,2-DCE is the primary contributor to the HIs
elevated relative to the target HI.

The estimated maintenance ILCRs ranged from a minimum of 0, a median
of 3 x 108, and a maximum of 1 x 10-3. Estimated ILCRs were greater than
the de minimus risk of 1 x 10-¢ for 6 percent (16samples) of the 257 soil
vapor samples. 1,2-DCA, chloroform, PCE, TCE, and vinyl chloride are
the primary contributors to the ILCRs greater than the de minimus risk of

1 x 10,

Recreational Scenario

Surface water HHRA unit hazard/risk results for the recreational scenario
are presented in the PGOU GW BLRA and summarized on Table 3-14 for
Station S-2, which is located within the PGOU lands.

The residential child and adult receptor estimated HlIs is 8.2 x 10# and 3.4
x 104, respectively. These values are all less than the target HI of 1.0. The
range of blood lead estimates are 1.7 ng/dL and 0.79 png/dL, for the child
and adult recreator, which are less than the target of 10 ng/dL.

The estimated recreational ILCR was 8 x 109, which is less than the de
minimus risk of 1 x 10-.

UNCERTAINTY ANALYSIS

Risk estimates are values that have uncertainties associated with them.
These uncertainties, which arise at every step of a risk assessment, are
evaluated to provide an indication of the relative degree of uncertainty
associated with a risk estimate. This section presents a qualitative

discussion of the uncertainties associated with the risk assessment for the
PGOU.
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Risk assessments are not intended to estimate actual risks to a receptor
associated with exposure to chemicals in the environment. In fact,
estimating actual risks is impossible because of the variability in the
exposed or potentially exposed populations. Therefore, risk assessment is
a means of estimating the probability that an adverse health effect (e.g.,
cancer, impaired reproduction) will occur in a receptor. The multitude of
conservative assumptions used in risk assessments guard against
underestimation of risks.

Risk estimates are calculated by combining site data, assumptions about
individual receptor’s exposures to media, and toxicity data. The
uncertainties in this risk assessment can be grouped into four main
categories associated with performing these steps:

e Uncertainties in environmental sampling and analysis;
e Uncertainties in fate and transport modeling;
e Uncertainties in assumptions concerning exposure scenarios; and

e Uncertainties in toxicity data and dose response extrapolations.

The uncertainties associated with each of the four categories are discussed
below. Table 3-16 presents the uncertainties and provides a summary of
the expected magnitude of uncertainty, as well as whether the risks
presented in this report are over- or underestimated. In Table 3-16,
“Low,” “Moderate,” and “High” are qualitative indicators as to whether
the source of uncertainty will likely have a small, medium, or large effect
on the risk calculations, respectively.

Environmental Sampling and Analysis

Environmental sampling typically focuses on areas of known or suspected
impacts. As a result, exposure point concentrations derived from such
sampling data tend to be biased high. That is, these data result in the
overestimation of potential risks.

As described in Section 3.1.1.9, soil vapor data collected in 1991 and 1992
was used in the evaluation of Sites 32D, 34D, 35D, and 38D. This old soil
vapor data is likely to lead to an overestimation of potential risk because
concentrations of the VOCs detected in this exposure zone would be
expected to decrease over time and have been shown to decrease based on
more recent data.
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Uncertainty surrounding TICs could lead to an underestimation of
potential risk. However, because the occurrence of the compounds was
not confirmed in subsequent sampling and because these compounds
occur with other COPCs that have associated risks, any underestimation
of potential risk is not expected to significantly alter the overall
conclusions of this HHRA.

As described in earlier sections, screening for COPCs was conducted
utilizing conservative screening metrics, a number of chemicals were not
selected as COPCs but had analytical results that were “non-detect” with
the maximum quantitation limit greater than the screening level. The
following sections discuss the soil and soil vapor constituents with
elevated quantitation limits.

Soil Vapor Quantitation Limits

Approximately 29 chemicals analyzed for in soil vapor were excluded as
COPCs because the analytical results were non-detect but had one or more
quantitation limits greater than the screening level (where screening levels
are 1/10 a health based level). For many of these chemicals, while the
maximum quantitation limit was greater than the screening level, most
quantitation limits were below the health based level from which the
screening level was derived (screening level = health based level x 0.1)
and/or had only a single quantitation limit that was above the health
based level. Additionally, many quantitation limits were achieved that
would detect concentrations of chemicals sufficient to be risk drivers with
respect to the relative contributions from detected COPC concentrations.
The dataset utilized also contains a combination of older and newer data,
and the newer data contains detection limits that are below the health
based limits in most cases. The remaining dataset with quantitation limits
exceeding the above metrics consists of 1,1,2-TCA; carbon tetrachloride;
ethylene dibromide; hexachlorobutadiene; dibromochloropropane;
1,1-dichloropropene; 1,2,3-trichloropropene; and naphthalene.

Therefore, while the presence of quantitation limits greater than screening
levels in some samples imparts a degree of uncertainty to the risk
estimates, it is considered unlikely even if they were present at
concentrations approaching the quantitation limits that they would cause
a substantial increase in the risk estimates.
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3.5.2

Soil Quantitation Limits

Approximately 25 chemicals analyzed for in soil were excluded as COPCs
because the analytical results were non-detect but had one or more
quantitation limits greater than the screening level (where screening levels
are 1/10 a health based level). With the exception of one chemical, while
the maximum quantitation limit was greater than the screening level,
elevated quantitation limits occurred in only a few samples and/or the
quantitation limits were less than the health based level utilized to derive
the screening level, indicating that even if detected they would not be risk
drivers. Also, for many of the constituents the method detection limits
were less than the screening levels. The remaining dataset with
quantitation limits exceeding the above metrics consists of n-
nitrosodimethylamine (NDMA), where the quantitation limit exceeded
the screening level in all samples.

Therefore, while the presence of quantitation limits greater than screening
levels in some samples for certain chemicals imparts a degree of
uncertainty to the risk estimates, it is considered unlikely even if they
were present at concentrations approaching the quantitation limits, that
they would cause a substantial increase in the risk estimates given the
magnitude of the risks estimated for existing COPCs.

2008 Regional Screening Levels

After the submittal of the Final Draft PGOU RI/FS report, USEPA
released the Regional Screening Levels for Chemical Contaminants at
Superfund Sites (RSLs) (USEPA, September 2008). Because USEPA
Region 9 PRGs were utilized as one of the sources of information from
which COPC screening levels were derived (in addition to Cal/EPA
CHHSLs), a comparison was conducted between the previously utilized
screening levels and the RSLs. The goal of such an evaluation was to
understand if any meaningful changes would occur in the COPC selection
process if the RSLs had been used to derive the screening criteria.

For soil, this comparison indicated RSL-based screening criteria for the
following chemicals would be more conservative than the previous
screening criteria:

e Benzo(a)anthracene;
e Butyl benzyl phthalate;
e Cobalt;
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e Indeno(1,2,3-cd)pyrene; and

e Phenanthrene.

Changes to the butyl benzyl phthalate and phenanthrene screening levels
would not change the elimination of these chemicals as COPCs because
the maximum concentrations are less than either potential screening level
and have an FOD less than 5 percent. For cobalt, an RSL-based screening
would identify cobalt as a potential COPC. However, the background
screening demonstrated that the detection of cobalt in PGOU soil is
statistically consistent with background conditions. Therefore, cobalt
would still not be recommended as a COPC.

For benzo(a)anthracene and indeno(1,2,3-cd)pyrene, use of the RSLs
would result in their selection as COPCs. However, as indicated on Table
3-2a, these chemicals were each detected in only a single sample (C15-
SS04) at a depth of 0.5 foot below ground surface. The detected
concentrations were identified by the laboratory as estimated values
because they were above the method detection limit but below the
practical quantitation limit. Furthermore, comparison of the maximum
detected concentration of each chemical to the RSLs indicates that, even if
included, the cumulative risk associated with these chemicals is
approximately 4 x 10”7. Therefore, the inclusion of these chemicals as
COPCs would have no effect on the estimated risks or decisions made for
this location.

While there are several soil RSLs that are more conservative than the
criteria utilized to derive the COPC selection criteria, the RSLs would
have an inconsequential effect on the selected soil COPCs for the site and
would have no effect on the risk estimates.

Fate and Transport Modeling

The assumptions and uncertainties inherent in each of the fate and
transport models applied to the site are discussed in each of the individual
model sections. To the extent practical, models have been calibrated to
reflect actual site conditions. However, where site-specific data were
unavailable, fate and transport models and their input parameters were
selected such that modeled concentrations at a temporally or spatially
remote receptor point would be overestimated. Thus, actual future
concentrations of COPCs in each of the modeled media at the site are
likely to be less than those predicted by the model.
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Exposure Assessment

In this report, the exposure assessment is based on a number of
assumptions with varying degrees of uncertainty (USEPA, 1992).
Uncertainties can arise from the types of exposures examined, the points
of potential human exposure, the concentrations of COPCs at the points of
human exposure, and the intake assumptions. These factors and the ways
in which they contribute to the risk estimation are discussed below.

Types of Exposures Examined

The selection of exposure pathways is a process, often based on
professional judgment, which attempts to identify the most probable
potentially harmful exposure scenarios. In an evaluation, risks are
sometimes not calculated for all of the exposure pathways that may occur,
possibly causing some underestimation of risk. In this HHRA, potential
risks were estimated for future hypothetical residential and worker
exposure scenarios at the site. Risks to potential receptors were estimated
for a number of different exposure pathways (e.g., inhalation of dust).
While other exposure routes could exist for a particular site use, these
exposures are expected to be lower than the risks associated with the
pathways considered.

Points of Human Exposure

Another source of uncertainty in the exposure assessment is the
assumption made regarding the locations where individuals could be
exposed to media at the site. In this HHRA, assumptions were made to
indicate the locations where people could come into contact with a specific
media. It is conservatively assumed that individuals will be exposed to a
consistent COPC concentration in each media, based on the assumptions
used in the assessment, regardless of where they are on the site. That is,
fluctuations in chemical concentrations, either spatially or temporally, are
not considered.

Furthermore, calculation of exposures on a point by point basis assumes
that receptors are limited to COPC concentration(s) in immediate
proximity to the location and depth, when in fact the receptor may be
exposed to a much broader range of chemical concentrations. This is
likely to lead to an overestimation of potential risk.
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Intake Assumptions Used

The risks calculated depend largely on the assumptions used to calculate
the rate of COPC intake. The uncertainties associated with the parameters
used in this risk assessment are described below.

Individuals can come into contact with chemicals via a number of
different exposure routes (i.e. ingestion, dermal contact, and inhalation).
For the reasonable maximum exposure scenarios, standard default rates
were used for these exposures. These represent upper bound values and
provide reasonable maximum activity assumptions. The use of these
standard default and upper end values makes it likely that the risk is not
underestimated, and may in fact be overestimated.

The amount of COPCs the body absorbs may be different from the
amount of a COPC contacted. In this assessment, absorption of ingested
and inhaled COPCs is conservatively assumed to be 100 percent. Actual
chemical- and site-specific values are likely less than this default value.

Perchlorate

Perchlorate (C1O4-) has been used as an oxidizer in solid propellants and
has been detected in soils and groundwater at the PGOU. Existing
toxicological research indicates that perchlorate may interfere with
thyroid function, which can be of special concern to pregnant women and
children (particularly infants), due to the thyroid’s role in development.
Specifically, perchlorate reduces iodine transport and concurrently affects
thyroid hormone production. Perchlorate exposures are of greatest
concern to pregnant women with a fetus, lactating women, and infants.
Women require greater amounts of dietary iodine during pregnancy
(Pearce et al. 2007; OEHHA 2004), and infants rely on their food source,
whether formula or breast milk, as their only source of iodine, (Pearce et
al. 2007). Therefore, appropriate dietary levels of iodine for lactating
women are important not only for proper maternal, but also infant,
thyroid function.

This HHRA assumes that exposures to soils and groundwater containing
perchlorate are potentially complete, and exposure and risk estimates
have been quantified for these pathways. Additional exposure routes
may contribute to the total receptor dose estimates. For example, several
studies have indicated that perchlorate may accumulate in certain plant
species (Susarla et al. 1999a,b,c, Susarla et al. 2000, Smith et al. 2001,
Ellington et al. 2001, Nzengung 1998, Nzengung 2002, Nzengung and
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Wang 2000, Schnoor et al. 2002, van Aken and Schnoor 2002, Sundberg et
al. 2003, Tan 2003, Tan et al. 2004). Ingestion of homegrown produce
grown in soil containing perchlorate or irrigated with groundwater
containing perchlorate is a potentially complete pathway for potential
future residents. In rats, Dohan et al. (2007) have shown that translocation
of perchlorate into mammary cells occurs by the sodium-iodine
symporter. This has been supported by field measurements wherein
Pearce et al. (2007) detected perchlorate in breast milk in women in the
Boston area.

Neither plant uptake into homegrown produce nor breast milk exposure
was evaluated quantitatively in this risk assessment. Aerojet
acknowledges that this is a potentially complete pathway that was not
evaluated for the potential future resident, and therefore, the associated
hypothetical risk from perchlorate may be underestimated.

Although these potential exposures were not quantified, mitigating
factors are present. First, Site C41 is the only PGOU area with detected
concentrations of perchlorate in soil. As a protective measure unrelated to
the HHRA results, soils at the site and within the depth interval to which
future receptors might be exposed have been identified for removal.
Furthermore, assumed future groundwater use has produced theoretical
risk estimates (as described above) that exceed regulatory metrics, and
will subsequently result in restriction of groundwater from future use.
Therefore, while the mother’s milk and translocation of perchlorate into
edible plants pathways have not been quantified in the present HHRA,
this should not have an appreciable affect on the estimated future
potential risks nor the decision metrics based on these risk estimates.

Toxicity Assessment

In this HHRA, the toxicity assessment is based on a number of
assumptions with varying degrees of uncertainty (USEPA, 1992).
Uncertainties can arise from the toxicological data and dose response
extrapolations, extrapolation of animal studies to humans, types of
exposures examined, the points of potential human exposure, the
concentrations of COPCs at the points of human exposure, and the intake
assumptions. These factors and the ways in which they contribute to the
risk estimation are discussed below.
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Toxicological Data and Dose Response Extrapolations

The availability and quality of toxicological data is another source of
uncertainty in the risk assessment. Uncertainties associated with animal
and human studies may have influenced the toxicity criteria.

Carcinogenic criteria are classified according to the amount of evidence
available that suggests human carcinogenicity. USEPA assigns each
carcinogen a designation of A through E, dependent upon the strength of
the scientific evidence for carcinogenicity. In the establishment of the non-
carcinogenic criteria, conservative multipliers, known as uncertainty and
modifying factors, are used.

Uncertainties in Animal and Human Studies

Extrapolation of toxicological data from animal tests is one of the largest
sources of uncertainty in a risk assessment. There may be important, but
unidentified, differences in uptake, metabolism, and distribution of
chemicals in the body between the test species and humans. For the most
part, these uncertainties are addressed through use of conservative
assumptions in establishing values for RfDs and CSFs, which results in the
likelihood that the risk is overstated.

Typically, animals are administered doses of a chemical in a standard diet
or in air that are higher than would be experienced in an environmental
setting. Humans may be exposed to much lower doses in a highly
variable diet, which may affect the toxicity of the chemical. In these
studies, animals, usually laboratory rodents, are exposed daily to the
chemical agent for various periods of time up to their 2-year lifetimes.
Humans have an average 70-year lifetime and may be exposed either
intermittently or regularly for an exposure period ranging from months to
a full lifetime. Because of these differences, it is not surprising that
extrapolation error is a large source of uncertainty in a risk assessment.

Non-Carcinogenic Toxicity Criteria

In the establishment of the non-carcinogenic criteria, conservative
multipliers, known as uncertainty factors, are used. The chronic non-
carcinogenic toxicity criteria located in the IRIS database have uncertainty
factors as high as 10,000. This means that the dose corresponding to a
toxicological endpoint (e.g., LOAEL) was divided by 10,000; thus
increasing the toxicity by several orders of magnitude. The purpose of the
uncertainty factor is to account for the extrapolation of toxicity data from
animals to humans and to insure the protection of sensitive individuals.
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However, in accomplishing these things, the uncertainty in the actual
toxicity of the chemical in humans is greatly increased.

Uncertainty surrounding TICs could also lead to an underestimation of
potential risk. However, because these compounds occur with other
COPCs that have associated risks, that underestimation is not expected to
alter the overall conclusions of this HHRA.

Carcinogenic Toxicity Criteria

Uncertainty due to extrapolation of toxicological data for potential
carcinogens tested in animals-to-human data is more prominent for
potentially carcinogenic chemicals than non-carcinogenic ones. USEPA
uses the LMS model to extrapolate the toxicological data. The LMS
assumes that there is no threshold for carcinogenic substances; that is,
exposure to even one molecule of a carcinogen is sufficient to cause
cancer. This is a highly conservative assumption because the body has
several mechanisms to protect against cancer.

The use of the LMS model to extrapolate is a well-recognized source of
significant uncertainty in the development of carcinogenic toxicity criteria
and, subsequently, theoretical carcinogenic risk estimates. At high levels
of exposure, there may indeed be a risk of cancer regardless of whether
the effect occurs via a threshold mechanism or not. An animal bioassay
can not determine what happens at low levels of exposure, however,
which are generally typical of human exposure levels.

At low levels of exposure, the probability of cancer can not be measured,
but must be extrapolated from higher dosages. To do this, animals are
typically exposed to carcinogens at levels that are orders of magnitude
greater than those likely to be encountered by humans in the
environment. It would be difficult, if not impossible, to perform animal
experiments with a large enough number of animals to directly estimate
the level of risk at the low exposure levels typically encountered by
humans. Thus, to estimate the risk to humans exposed at low levels, dose
response data derived from animals given high dosages are extrapolated
downward using mathematical models such as the LMS, which assumes
that there is no threshold of response. The dose response curve generated
by the model is known as the maximum likelihood estimate (MLE). The
slope of the 95 percent lower confidence interval (i.e., upper-bound limit)
curve, which is a function of the variability in the input animal data, is
taken as the CSF. CSFs are then used directly in cancer risk assessment.
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The federal government, including USEPA itself, has acknowledged the
limitations of the high to low dose extrapolation models, particularly the
LMS (USEPA, 1991). In fact, this aspect of cancer risk assessment has been
criticized by many scientists (including regulatory scientists) in recent
years.

Even for genotoxic (i.e., non-threshold) substances, there are two major
sources of bias embedded in the LMS:

e Jts inherent conservatism at low doses; and

e The routine use of the linearized form in which the 95 percent upper
confidence interval is used instead of the unbiased MLE.

The inherent conservatism at low doses is due in part to the fact that the
LMS ignores all of the numerous biological factors that argue against a
linear dose-response relationship for genotoxic effects (e.g., DNA repair,
immunosurveillance, toxicokinetic factors).

Several other factors inherent in the LMS result in overestimated
carcinogenic potency:

e Any exaggerations in the extrapolation that can be produced by some
high dose responses (if they occur) are generally neglected;

e Upper confidence limits on the actual response observed in the animal
study are used rather than the actual response, resulting in upper-
bound low dose extrapolations, which can greatly overestimate risk;
and

e Non-genotoxic chemicals (i.e., threshold carcinogens) are modeled in
the same manner as highly genotoxic chemicals.

The following excerpts are from the Regulatory Program of the United States
Government, April 1990 - March 1991, Executive Office of the President
(USEPA, 1991):

“None of (the) purported advantages of the LMS approach has a sound
statistical basis. It is a fundamental axiom of statistics that unbiased
estimates are generally preferred to biased ones. Using the upper
confidence limit instead of the unbiased estimate exaggerates underlying
specification errors instead of eliminating them. “Instability” is overcome,
but at the cost of greater errors in specification. The problem with the
LMS is that it generates biases that intensify with the degree to which the
multistage model mis-specifies the true dose response relationship.
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The LMS cannot be justified as a method of scientific risk assessment. The
“yardstick” defense implicitly asserts that scientific advancements in risk
assessment methodology should take a back seat to the preservation of an
outdated and misguided statistical procedure.

The habitual reliance upon either the multistage model or its LMS
descendant cannot be supported by sound scientific principles.”

Typically, animals are administered high doses, including the
controversial maximum tolerated dose of a chemical in a standard diet.
Humans, on the other hand, may be exposed to much lower doses in a
highly variable diet. In these studies, animals, usually laboratory rodents,
are exposed daily to the chemical agent for various periods of time up to
their 2-year lifetime. Humans have an average 70-year lifetime and may
be exposed either intermittently or regularly for an exposure period
ranging from months to a full lifetime. Because of these differences,
extrapolation error is a large source of uncertainty in risk assessment.

Even when studies of chemical effects in humans are available, they
typically are for workplace exposures that exceed those expected in the
environment. Uncertainties can be large because activity patterns,
exposure duration, frequency, individual susceptibility, and dose may not
be the same in study populations as individuals exposed to environmental
concentrations. Because conservative methods are used in developing the
RfDs and CSFs, the possibility of underestimating risks is low.

Constituents Without Toxicity Data

The absence of toxicity data for 1,1-difluoroethene and 2,2,4-
trimethylpentanone is likely to lead to an underestimation of potential
risk. However, in light of the co-occurrence of these compounds with
other COPCs having associated risks, the total underestimation of risk is
not expected to significantly alter the results of this HHRA.

Trichloroethene

This HHRA used the toxicity criteria (i.e., carcinogenic slope factor and
RfD) for TCE published by California EPA. These toxicity criteria are less
than provisional slope factors for TCE developed by the NCEA, and may
lead to an underestimation of potential risk. Therefore, this HHRA
included a second evaluation of the risks associated with soil vapor using
the NCEA toxicity criteria. The following table presents the results of this

ERM 3-65 AEROJET SR10130444,/20648.03 - 6/24,/2009



3.5.5.7

3.5.6

evaluation.

Receptor Unit Hazard / Risk Results above Maximum HI or
Thresholds ! ILCR
Resident Child HI 21 /37 54x102 /1.3 x10°
Resident Adult HI 18 / 30 2.3x102 /5.6 x102
Resident ILCR 115 / 146 3x101/1x100
Commercial Adult HI 9/20 8.4x10 / 2.0 x 102
Commercial ILCR 66 / 111 6x102/2x101
Construction Adult HI 1/1 2.1x10°/5.2x100
Construction ILCR 2/20 5x105 /2 x 10+
Maintenance Adult HI 1/1 1.9x100/ 4.6 x 100
Maintenance ILCR 16 / 52 1x103/5x103
Notes:

OHHEA Toxicity Data / USEPA Toxicity Data
1 = Thresholds are 1.0 for Non-Carcinogenic Effects and 1 x 106 for Cancer Risks.

Iron

For a number of soil sample locations, iron is the primary contributor
(driver) to the estimated HI. With iron contributing substantially to HlIs, it
is important to note that there is a substantial amount of uncertainty
associated with the NCEA provisional iron reference dose. The reference
dose is based upon mean dietary intakes rather than a distinct toxic
endpoint observed in humans or animals. Complicating the consideration
of the assessment results is that iron is an essential nutrient and is
required for proper human physiological activity. Therefore, while in
some cases iron in a number of samples is a significant contributor to the
HI, this likely results in an overestimation of the hazard associated with
these exposures.

Cumulative Risk

While the point-by-point risk assessment procedure assists with
delineating risk domains to facilitate remedial action considerations,
cumulative risk across both bulk soil and soil vapor locations cannot be
estimated because virtually none of the samples are co-located. As seen in
Figures 7-1a through 7-4b, the following conditions are evident:

e Virtually all bulk soil and soil vapor samples lack proximity;
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e Many of the bulk soil sample locations had estimated risks less than
10-¢ and below a HI of 1.0; and

e Atlocations where there is some degree of proximity, either both
sample types (bulk and vapor) were well below de minimus risk
criteria (i.e., 10 and HI<1.0), or one sample was clearly above de
minimus and therefore would “dominate” a combined exposure and
risk estimate.

The lack of coincidence of the bulk soil and soil vapor measurements
prevents cumulative risk estimates across these media and represents an
uncertainty. However, based on the nature and magnitude of the risk
results, it is unlikely that this uncertainty would substantially affect the
interpretation of the data and results.
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SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

This section presents the Screening Level Ecological Risk Assessment
(SLERA), which provides a preliminary characterization of potential risks
to ecological receptors that may be exposed to chemicals in soil under
both current and future land-use scenarios at the sites addressed in the
PGOU RI/FS. This information will be used to guide supplemental
investigation activities, remedial planning for the site, and/or to
determine whether a more detailed Baseline Ecological Risk Assessment
(BERA) is required.

This SLERA was conducted consistent with USEPA’s current guidance for
performing Ecological Risk Assessments (ERAs) entitled Ecological Risk
Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments (USEPA, 1997b). This guidance recommends
an eight-step process for ERA, of which this SLERA represents the
completion of the following first two steps:

e Step 1: Screening-Level Problem Formulation and Ecological Effects
Evaluation; and

e Step 2: Screening-Level Exposure Estimate and Risk Calculation.

At the conclusion of these two steps of the SLERA, according to USEPA, a
Scientific/ Management Decision Point (SMDP) is reached, which is a risk
management review of the findings of the SLERA that leads to one of the
following conclusions:

e Ecological risks are negligible and there is no need for remediation;

e Information is inadequate and further work is required to address data
gaps; or

e The information indicates a potential risk, and a more thorough
evaluation is warranted.

In addition to the above-referenced USEPA guidance, relevant guidance
for conducting ERAs by the DTSC was used in the SLERA, where
appropriate.

The methods and results of this SLERA are discussed below.
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PROBLEM FORMULATION

Problem formulation establishes the goals and focus of the SLERA. Major
tasks of screening-level problem formulation consist of an assessment of
the following factors:

e Environmental setting;

e Site contaminants;

e Contaminant fate and transport mechanisms and migration pathways;
e Potential ecological receptors;

e Complete exposure pathways; and

e Ecological (assessment and measurement) endpoints.

The assessment is followed by the development and comparison of
available data to screening-level ecotoxicity benchmarks based on
conservative assumptions, which concludes Step 1 of the SLERA. The
results of each of these tasks are described below.

Environmental Setting

The sites addressed in the PGOU RI/FS are located within Areas 20, 21,
and 49 the western portion of the Aerojet site, near Rancho Cordova in
Sacramento County, California. Generally, all the sites are within one-half
mile of the southern shore of the American River or Lake Natoma. The
Aerojet site is situated at the western end of the Sierra Nevada foothills
between the Central Sierra Nevada and the Central Valley geomorphic
provinces and is characterized as having a Mediterranean climate.

Currently, the Aerojet site is zoned for industrial use and facilities are
grouped into administrative, manufacturing, or testing areas consisting of
multiple buildings. Large areas of undeveloped land that serve as buffer
zones are present within the manufacturing and testing areas and along
the perimeter. Land use off the Aerojet site includes residential,
commercial, industrial, agricultural, recreational, and undeveloped areas.
The greatest amount of development is north and northwest of the site in
the communities of Rancho Cordova and Gold River. Land use
immediately south and east of the site consists primarily of undeveloped
land, including the Inactive Rancho Cordova Test Site.

The general ecology of the Aerojet site and vicinity has been described in
several previous reports. Various surveys have been conducted to
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identify important biological resources that may occur on the site or in
surrounding areas. These surveys were described and summarized in
Biological Resource Assessment for Easton, Sacramento County, California
(ECORP, 2004) and other reports related to the assessment of biological
resources at the Aerojet site. In particular, common plant and wildlife
species were described, along with aquatic resources and the potential
occurrence of special-status species.

As shown in Figure 1-1, the soil sites addressed in this PGOU RI/FS are
found within Areas 20, 21, and 49. Nine sites (4D, 5D, 7D, 10D, 11D, FCS,
GET D, C29, and C41) are located in Area 20, two sites [C32 and D(e)] are
located in Area 21, 11 sites (32D through 39D, C10, C14, and C15) are
located in Area 49, and one site (C4) is located in the southwest portion of
the Aerojet site.

A site-specific habitat characterization survey was conducted at each of
the sites except Site C41 between 16 and 20 April 2004 to support the
development of this SLERA. A separate survey was conducted on 15 June
2006 to characterize Site C41. A copy of the site-specific habitat
characterization and site photographs for all sites except for C41 are
included in Attachment E. The results of habitat characterization for

Site C41 are presented in Attachment F. The surveys identified the
following habitats within Areas 20, 21, 49 and/or in the southwest portion
of the site (Site C4).

Ruderal/Disturbed

This habitat generally occurs in an area that has been previously graded or
modified and is dominated by weedy herbaceous species including yellow
star thistle (Centaurea solstitialis L.), Italian thistle (Carduus pycnocephalus),
Russian thistle (Salsola tragus), and a variety of annual non-native grasses.

Annual Grassland

In this habitat, non-native, naturalized Mediterranean grasses represent
the predominant species within this community. Typical species include
soft brome (Bromus hordeaceus), wild oat (Avena fatua), Italian ryegrass
(Lolium multiflorum), and Mediterranean barley (Hordeum marinum). Other
non-native herbaceous species that occur in this community include
yellow star thistle (Centaurea solstitialis), Italian thistle (Carduus
pychocephalus), filaree (Erodium botrys), Fitch’s spikeweed (Hemizonia
fitchii), sticky tarweed (Holocarpha virgata), and common vetch (Vicia
sativa).
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Emergent Marsh

This habitat typically receives drainage from natural rain events and
runoff from adjacent areas. Plants commonly encountered within this
community include cattail (Typha spp.), bulrush (Scirpus spp.), tall
flatsedge (Cyperus eragrostis), soft rush (Juncus effusus), rabbit-foot grass
(Polypogon monspeliensis), curly dock (Rumex crispus), and willow (Salix

spp.).
Fremont Cottonwood/Oak Woodland

Remnants of this habitat type exist on the Aerojet site. Fremont
cottonwood (Populus fremontii) and oaks (Quercus spp.), primarily blue
oak (Quercus douglasii), serve as the dominant overstory species. In
general, the cottonwood and oak occur in relatively similar densities, each
accounting for approximately 50 percent of the basal area.

Willow Scrub

This habitat type occurs primarily within low-lying areas between dredge
tailing piles and other disturbed areas. Densely spaced willows (Salix
spp.) represent the dominant species in this community. Other species
encountered include coyote brush (Baccharis pilularis), poison oak (Rhus
diversiloba), rushes (Juncus spp.), and a variety of non-native grasses.

Foothill Pine/Oak Woodland

The foothill pine-oak woodland habitat occurs primarily in the general
area of Alder Creek in the northeastern portion of the Aerojet site. The
dominant tree species in this community include blue oak (Quercus
douglasli), interior live oak (Quercus wislizenii), and foothill pine (Pinus
sabiniana). A variety of shrubs, annual grasses, and other herbaceous
species occur in the understory. These include poison oak (Toxicodendron
diversilobum), hoary coffeeberry (Rhamnus tomemtella), California buckeye
(Aesculus californica), toyon (Heteromeles arbutifolia), wild oat (Avena fatua),
ripgut brome (Bromus diandrus), hedgehog dog-tail grass (Cynosurus
echinatus), bedstraw (Galium spp.), soap plant (Chlorogalum pomeridianum),
and lupine (Lupinus spp.).

Coyote Brush Scrub

This habitat is dominated by coyote brush and other shrubs, and lacks a
developed tree canopy layer. Other shrub species occasionally observed
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in this community include blue elderberry (Sambucus cerulea), poison oak
(Toxicodendron diversilobum), willow (Salix spp.), and hoary coffeeberry
(Rhamnus tomentella). A sparse herbaceous layer occurs in the openings
between the shrubs.

Since these habitats are not present in all areas, a brief description of the
habitat and species specifically occurring in each area is provided below.

Habitat and Species in Areas 20 and 21

The majority of Area 20 has been graded and paved, and is relatively flat
with a gentle slope towards the north and west. The primary topographic
relief is provided by the presence of a northeast-southwest trending
ancestral American River terrace along the southern and southeastern
portions of Areas 20 and 21. Surface water runoff in Area 20 is channeled
into a system of man-made ditches that eventually discharge into the
Westlake storm water retention cells (Figure 1-1). Surface water runoff in
Area 21 flows into a man-made ditch and then into a low area where it
infiltrates the soil. The surface and near-surface lithologies in the northern
and central portions of Areas 20 and 21 are primarily composed of fluvial
deposits that have been extensively dredged for gold. The depth of the
dredge deposits in Areas 20 and 21 range from a maximum of about 20 to
30 feet in the northern and central portions to 5 feet or less in the southern
portion.

As described earlier, the following 11 sites are within Areas 20 and 21: 4D,
5D, 7D, 10D, 11D, FCS, GET D, C29, C32, C41 and D(e). A summary of
each site’s habitat and the species occurring on or within proximity to that
site is presented below.

Sites 4D, 10D, and 11D

Sites 4D, 10D, and 11D are man-made ditches with surface areas of
approximately 0.17, 0.26, and 0.18 acres, respectively. The area of land
included in the PGOU consists only of the area encompassed by the
ditches. The ditches are dominated by ruderal/disturbed habitat, but
annual grassland habitat and a man-made emergent marsh were also
noted at Site 4D. The site-specific habitat at Sites 4D and 11D is shown in
Figure 4-1 and Site 10D is shown in Figure 4-2. Water ponds in the
emergent marsh noted at Site 4D for a period sufficient to promote the
development of aquatic vegetation. It is likely that aquatic invertebrate
species inhabit the emergent marsh, but the marsh does not support
vertebrate aquatic species. No common wildlife was observed during the
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habitat characterization, and the habitat needed for the potential
occurrence of special-status wildlife on, or adjacent to, the sites was not
present.

Former Company Store

Site FCS, located west of Sites 4D, 11D, and 10D, encompasses
approximately 7 acres and is located entirely within the PGOU. The FCS
includes a combination of ruderal/disturbed and Fremont
cottonwood/oak woodland habitat (Figure 4-3). The common wildlife
observed on this site was western fence lizard, turkey vulture, and black-
tailed jackrabbit. In addition to the potential foraging and nesting habitat
present on the site, the remnant Fremont cottonwood/oak woodland and
annual grassland habitat present along the boundary of this site are
suitable perching and nesting habitat for protected songbirds and raptors.

Sites 5D, 7D, and GET D

Sites 5D, 7D, and GET D are located in the western portion of Area 20 and
encompass areas approximately 0.06, 0.27, and 1.4 acres, respectively. The
area of land included in the PGOU consists only of the areas encompassed
by these sites. These sites are dominated by annual grassland and
ruderal/disturbed habitat (Figure 4-3). The Fremont cottonwood/oak
woodland habitat is also present on site GET D. The western fence lizard,
turkey vulture, and black-tailed jackrabbit were the common wildlife
observed on these three sites during the habitat characterization. The red-
tailed hawk, black-tailed deer, and wild turkey were also observed on
Sites 5D and GET D. Additionally, the barn swallow was observed on Site
5D. Various potential foraging and nesting habitat for protected
songbirds and raptors exist adjacent to Sites 5D and GET D, but not at Site
7D.

Site C29

Site C29 encompasses approximately 5 acres of land in the southern
portion of Area 20. The main habitat on this site is annual grassland
where the western fence lizard, turkey vulture, red-tailed hawk, and wild
turkey were observed during the habitat characterization (Figure 4-4).
Site C29 is a potential foraging habitat for protected songbirds and
raptors, and a suitable perching and nesting habitat is available on and
within the vicinity of the site. A cluster of small bushes in the
northeastern corner of the site provides a potential nesting habitat for
songbirds, and annual grassland may provide a nesting habitat for a
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ground-nesting protected species, the northern harrier hawk (Circus
cyaneus).

Sites C32 and D(e)

Sites C32 and D(e) are located within Area 21 and encompass
approximately 3.6 and 1.3 acres, respectively. Ruderal/disturbed, annual
grassland, and foothill pine/oak woodland are the habitat occurring on
both sites (Figure 4-5). Willow scrub habitat is also found on Site D(e).
The common wildlife observed was the western fence lizard (Sceloporus
occidentslis), turkey vulture (Cathartes aura), red-tailed hawk (Buteo
jamaicensis) and wild turkey (Meleagris gallopavo). In addition, the black-
tailed deer (Odocoileus hemionus) and black-tailed jackrabbit (Lepus
californicus) were observed on Site D(e). Potential foraging and nesting
habitat for special-status wildlife are available within the local area.
Suitable perching and nesting habitat occur adjacent to both sites. Also,
blue elderberry (Sambucus cerulea) shrubs were noted along the western
boundary of Site D(e) near Site C32. This shrub is the host plant for the
federally threatened valley elderberry longhorn beetle (Desmocerus
californicus dimorphus).

Site C41

Site C41 encompasses approximately 1.7 acres consisting of a railroad
siding and tank car loading platform in the southern portion of Area 20.
Habitats documented on this site include ruderal / disturbed and annual
grassland habitat (Figure 4-6 and Attachment F). There is a drainage ditch
originating from Site C41 along a roadway in the southeastern corner of
the site and roadway ditch is present along the northern site boundary
parallel to Aerojet Road. These ditches contained sparse annual grass
species. Species that would be expected to visit Site C41 include the
western fence lizard, turkey vulture, red-tailed hawk, and wild turkey.
Site C41 is a potential foraging habitat for protected songbirds and
raptors, and suitable perching and nesting habitat is available within the
vicinity of the site. Annual grassland may provide a nesting habitat for a
ground-nesting protected species, the northern harrier hawk (Circus
cyaneus).

Habitat and Species in Area 49
Similar to Area 20, the majority of Area 49 has been graded and paved.

Area 49 is relatively flat with a slight slope towards the west and south.
Surface water runoff in Area 49 is channeled into a series of man-made
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ditches that ultimately discharge to low areas west and south of Area 49
or to a drainage ditch along the northern boundary of the site. The surface
and near-surface lithologies in Area 49 are composed of fluvial deposits
that have been extensively dredged for gold. These dredge deposits
extend to a depth of 28 to 30 feet bgs.

As stated earlier, the following 12 sites are located within, west, or
southwest of Area 49: 32D, 33D, 34D, 35D, 36D, 37D, 38D, 39D, C10, C14,
C15, and C4. A summary of the habitat and species found on these sites is
given below.

Sites 32D through 39D

Sites 32D through 39D are within proximity to each other in the area
formally designated as Area 49, which encompases approximately 53
acres. The acreage encompassed by each site within Area 49 are provided
in following table.

Site Description Acreage

32D Ditch 0.03

34D Ditch 0.03

35D Former Sumps 0.11

36D Abandoned chemical waste tank | 0.46
and degreaser sump

37D Waste tank, sump, and septic 0.25
tank

38D Sump, UST, and drainage ditch | 0.34

39D Drum storage area 0.06

Total Acreage of Sites: 1.28

Sites 32D through 39D and the surrounding lands are classified as having
ruderal/ disturbed habitat (Figure 4-7). The common wildlife found in
this habitat includes the western fence lizard, turkey vulture, and black-
tailed jackrabbit. In addition, the red-tailed hawk and wild turkey were
also observed at Site 37D. Special-status wildlife species have not been
observed and are not expected to occur in most of these sites. However,
potential foraging and nesting habitat for protected songbirds and raptors
currently exists south of Site 37D, with suitable perching and nesting
habitat adjacent to the southern boundary.
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Sites C14, C10, and C4

Sites C14, C10, and C4 are located west and southwest of Area 49 and
encompass approximately 0.7, 4.8, and 0.6 acres, respectively.
Approximately 24.7 acres of land west and southwest of Area 49 are
included within the boundaries of the PGOU. These sites are classified as
having annual grassland, ruderal/disturbed, and Fremont cottonwood/
oak woodland habitats. The site-specific habitat characterization of

Sites C14, C10, and C4 is presented in Figures 4-7, 4-8, and 4-9,
respectively. The common wildlife observed at Sites C4 and C10 were the
western fence lizard, turkey vulture, and black-tailed jackrabbit.
Additionally, black-tailed deer, coyote (Canis latrans), and wild turkey
were observed at Site C4. No common wildlife was observed at Site C14
during the habitat characterization. However, potential foraging and
nesting habitat for protected songbirds and raptors exists along
boundaries adjacent to Sites C10, C14, and C4.

Site C15

Site C15 is directly west of Area 49 (between Sites C10 and C14) and
encompasses roughly 0.8 acres of the 24.7 acres of land included within
the PGOU west of Area 49. Site C15 is classified as having annual
grassland, ruderal/disturbed, Fremont cottonwood/oak woodland,
naturally occurring emergent marsh, and coyote brush scrub habitats
(Figure 4-8). The common wildlife observed during the habitat
characterization was the western fence lizard, turkey vulture, and black-
tailed jackrabbit. Site C15 provides potential foraging and nesting habitat
for protected songbirds and raptors, and suitable perching and nesting
habitat currently exists north, south, east, and west of the site.

Site Contaminants

As discussed in Sections 4 and 5, Part 2 of the PGOU RI/FS, chlorinated
solvents and metals are the primary constituents present in the vadose
zone soil at various locations. Metals and PCBs (Aroclors 1254 and 1260)
are the primary constituents associated with surface soil within the ditches
and drainages. SVOCs were infrequently detected and dioxins and furans
were detected in only a limited number of samples. TPH and, with the
exception of Site C41, perchlorate were largely reported as nondetects.

With the exception of thallium, the metals data collected between 1991
and 2004 was evaluated in this SLERA. The results of the 2003
investigation confirmed that the elevated detections of thallium prior to
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1999 were due to matrix interference. Therefore, only thallium data
collected 1999 thru 2004 was used in data analysis.

It should also be noted that analyses for VOCs were performed on soil
vapor samples. Such analyses are useful for assessing exposures via
inhalation. While this pathway is relevant for ecological receptors, the
assessment of exposures to ecological receptors via inhalation requires the
use of additional assumptions and professional judgment (i.e., as opposed
to assessing ingestion or direct toxicity exposures) that lead to less certain
conclusions regarding the potential for adverse effect. VOCs and the
inhalation pathway are considered qualitatively in the uncertainty
analysis.

A review of the analytical soil data collected to a depth of 6 feet bgs
(DTSC, 1998) during the remedial investigations at the sites addressed in
the PGOU RI/FS identified the following constituents:

Areas 20 and 21

e Constituents detected in one or more soil samples collected at the sites
within Areas 20 and 21 include bis(2-ethylhexyl)phthalate, chrysene,
fluoranthene, phenanthrene, pyrene, PCBs (Aroclors 1254 and 1260),
perchlorate, aluminum, antimony, arsenic, barium, beryllium, boron,
cadmium, chromium, cobalt, copper, hexavalent chromium, lead,
manganese, mercury, molybdenum, nickel, selenium, silver, titanium,
vanadium, and zinc.

Area 49

e Constituents detected in one or more soil samples collected at the sites
within Area 49 include benzoic acid, bis(2-ethylhexyl)phthalate,
chrysene, diethylphthalate, di-n-butylphthalate, fluoranthene, pyrene,
2,3,7,8-TCDD (as well as numerous congeners), aluminum, arsenic,
barium, beryllium, boron, cadmium, chromium, cobalt, copper,
hexavalent chromium, lead, manganese, mercury, nickel, selenium,
silver, vanadium, and zinc.

Contaminant Fate and Transport Mechanisms and Migration Pathways

The fate and transport properties of the predominant classes of
constituents (i.e., perchlorate, PCBs, dioxins and furans, and metals)
detected in soil during the PGOU RI/FS and their potential migration
pathways are discussed below. The evaluation of potential fate and
transport and migration pathways is necessary to identify media and
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locations that may be important in terms of constituent movement and
subsequent exposure of ecological receptors.

Environmental Fate and Transport Mechanisms

As stated previously, analyses for VOCs were performed on soil vapor
samples, and these constituents are addressed in the uncertainty section of
this SLERA. In addition, due to the low frequency of detection of SVOCs
(less than 30 percent of samples), the fate and transport mechanisms of
these constituents are not considered. Therefore, the following is a
discussion of the fate and transport of perchlorate, PCBs, dioxins and
furans, and inorganic constituents.

Perchlorate

Perchlorate was only detected in soil samples collected at Site C41.
Perchlorate has low volatility, high solubility, absorbs weakly, and does
not bind to most soil minerals. Therefore, perchlorate in soil is expected to
readily dissolve and leach through the soil column (i.e., vertical transport,
with little to no lateral transport potential), which is confirmed by the
presence of perchlorate in groundwater beneath Site C41. The movement
of perchlorate in soil is a function of the amount of water present.
Crystallized perchlorate salts may accumulate at various horizons in soil
due to the evaporation of infiltrating rainfall that leaches perchlorate from
shallower depths, particularly in arid regions. No partitioning coefficients
or degradation rates are reported in the literature.

Soluble perchlorate can be taken up by plants through the roots and
studies have documented that plants may accumulate perchlorate in their
tissues. At this time, the ecological effects of perchlorate in soil are not
well understood.

Polychlorinated Biphenyls

Aroclor 1260 was detected in multiple soil samples associated with the
man-made drainage ditches at Sites 10D and 11D. PCBs have high
affinities for organic carbon-rich soils and undergo a variety of weathering
processes, resulting in a change in composition relative to the commercial
Aroclor mixtures. PCBs also have high affinities for lipids in tissues and
therefore show high affinities for bioaccumulation and biomagnification.
PCBs therefore can pose a risk of exposure to the aquatic and terrestrial
food webs.
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Dioxins and Furans

Dioxins and furans, as a group, are characterized as largely immobile in
soil. They generally degrade slowly and are very persistent in the
environment. Dioxins and furans volatilize poorly. The vapor pressure of
pure tetrachlorodibenzodioxin (TCDD) at standard temperature (20 degrees
Celsius [°C]) and pressure (760 millimeters of mercury) is 1 x 10 torr (i.e.,
the molecular forces driving TCDD to stay in solid form are nearly one
million times greater than those forcing the substance to volatilize).
Important fate and transport pathways for dioxins in soils would be limited
to erosion and transport via storm water runoff and/or fugitive dust.
Finally, based on a Bioconcentration Factor (BCF) of 5,000, dioxins would be
expected to bioaccumulate in wildlife should exposure take place.

Inorganics

Numerous inorganic constituents, primarily metals, were detected in soil
samples at several sites. The migration and fate of inorganics is highly
site-specific and primarily takes place through the physical and chemical
interactions with the particulates to which they are attached. For these
constituents, the pH of the soil and the valence state of the constituent are
important factors that will govern whether migration occurs. For
inorganics, the partitioning process is governed by complex
electrochemical and physical interactions between the affected media and
the chemical. These interactions involve the size and charge of the cation
and the number of exchange sites on the individual particle surfaces. In
general, many metals are bound to clay particles and higher
concentrations of these constituents are often associated with the presence
of fine silts.

Inorganics detected at the site are considered non-volatile, such that
volatilization from soil is not generally considered a migration pathway.
Additionally, processes such as biodegradation and photolysis are also
not considered typical fate and transport mechanisms for inorganics.
Food chain transfers and biomagnification are important processes in the
fate of mercury. Under certain conditions, mercury can be converted to a
methyl form that is soluble and bioaccumulative. Should this occur,
organisms could then be exposed through ingestion of plant or prey
species.
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Migration Pathways

In general, the primary mechanisms of transport for PCBs, dioxins and
furans, and metals in soil are the entrainment of particles of those
constituents in storm water runoff or attached to soil in fugitive dust.
Each of these migration pathways is discussed below. Ecological
exposure pathway information for soil and groundwater is summarized
on Figure 4-10 (Site Conceptual Model).

Storm Water Runoff

Storm water runoff can result in surficial particulate transport when soil is
suspended in storm water during and after heavy precipitation events,
and, in the case of more water-soluble substances, transport of
constituents dissolved in storm water. Due to their low water solubility
and high organic-carbon partitioning coefficients (i.e., the substances are
adsorbed to particles that are then transported in the storm water by
suspension or erosion), PCBs and dioxins and furans would migrate
primarily through particulate movement with storm water rather than in
solution. Most metals are also bound to particles in soil and would likely
migrate to the greatest extent through a similar mechanism.

Although soil samples were primarily collected from developed and
disturbed areas of the site, sampling locations also included exposed areas
not covered by pavement or structures. Thus, surficial soils may be
subject to erosion and transport via storm water runoff. Further, the
ditches and drainages under consideration are man-made and serve as
storm water conveyances for Areas 20, 21, and 49. The ditches in Area 20
ultimately discharge to the Westlake storm water retention cells, which
have National Pollutant Discharge Elimination System (NPDES)-regulated
discharges to Buffalo Creek, and ultimately to the American River. The
remainder of the ditches discharge to low-lying areas where storm water
is allowed to infiltrate the soil and constituents of concern may
accumulate in those areas. Persistent contaminants that remain or
accumulate in the drainages and discharge areas could be mobilized
during storm events and serve as a continuing release of constituents to
areas receiving storm water flow.

Fugitive Dust

As indicated previously, soil sampling locations included areas that are
exposed and subject to erosion and transport via fugitive dust generation.
Thus, windblown constituents could migrate to surrounding undeveloped
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areas where exposure of ecological receptors to these constituents may
occur. However, the majority of the areas surrounding the soil sampling
sites are developed or disturbed with parking areas and structures
present. These areas provide limited ecological habitat and significant
exposure of ecological receptors in these areas is not expected.

Identification of Potential Ecological Receptors

The identification of potential ecological receptors is based on the site-
specific habitat characterization and information obtained from the
California Department of Fish and Game’s (CDFG) Natural Diversity
Database, known as California Natural Diversity Database (CNDDB). The
ecological receptors that may potentially be exposed to constituents
present in soil include birds, small and large mammals, herbaceous
insects, burrowing rodents, amphibians, and reptiles. These potential
ecological receptors include common wildlife species and threatened and
endangered species.

Common Wildlife Species

The site-specific habitat characterization documented the occurrence of
common wildlife at the sites addressed in the PGOU RI/FS. These species
included the western fence lizard, turkey vulture, black-tailed jackrabbit,

red-tailed hawk, wild turkey, black-tailed deer, coyote, and barn swallow.

Threatened and Endangered Species

As part of the identification of the potential occurrence of threatened and
endangered species in Areas 20, 21, and 49, information was obtained
from CNDDB, and an assessment of potential foraging, perching, and
nesting habitats for threatened and endangered species was performed
during the site-specific habitat characterization.

The special-status species information cited in the site-specific habitat
characterization was based upon CNDDB information obtained from the
Biological Resource Assessment for Easton (ECORP, 2004). Additionally,
a separate CNDDB search was completed for this SLERA.

Based on the site-specific habitat characterization and CNDDB search, the
potential exists for the occurrence of threatened or endangered songbirds,
raptors, and herbaceous insects within the vicinity of Areas 20, 21, and 49.
The two threatened and endangered songbird species that may occur

within the vicinity of Areas 20, 21, and 49 are the lark sparrow (Chondestes
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grammacus) and tricolored blackbird (Agelaius tricolor). The lark sparrow
could potentially nest in oak woodland and/or scrub habitats while the
tricolored blackbird could nest as a colony in marsh and/or grassland
habitats. Raptors that may be found within the vicinity of Areas 20, 21,
and 49 would utilize grassland and/or woodland habitats. These raptors
include white-tailed kite (Elanus leucurus), northern harrier, cooper’s hawk
(Accipiter cooperii), swainson’s hawk (Buteo swainsoni), ferruginous hawk
(Buteo regalis), golden eagle (Aquila chrysaetos), merlin (Falco columbarius),
burrowing owl (Athene cunicularia), and loggerhead shrike (Lanius
ludovicianus). The northern harrier may also nest in marsh habitats. These
songbirds, raptors, and their nests are protected from take pursuant to the
CDFG Code Section 3503.5 and the Federal Migratory Bird Treaty Act.
The northern harrier is also listed under the California Endangered
Species Act.

In addition to songbirds and raptors, the valley elderberry longhorn
beetle, an herbaceous insect, is currently listed as a threatened and
endangered species but has been proposed for delisting. The blue
elderberry shrubs are the host plant to the valley elderberry longhorn
beetle. These shrubs were noted along the western boundary of Site D(e)
and at Site C32.

As indicated previously, threatened and endangered species were not
directly observed during the site-specific habitat characterization.
However, habitat suitable for use by these species was observed. With
respect to the CNDDB search results, the CDFG notes that the absence of a
special animal, plant, or natural community from their report does not
necessarily indicate that they are absent from the area in question, only
that no occurrence data are currently entered into their inventory. They
further state that occurrences of special species or natural communities in
the vicinity of a project area may be an indication that they could occur
within the project area.

Based on the site-specific habitat characterization and the CNDDB search
results, the receptors with the greatest potential to be exposed to soil in
Areas 20, 21, and 49 are the common wildlife species and the threatened
and endangered species discussed above.

Identification of Complete Exposure Pathways
According to USEPA (1989), an exposure pathway generally consists of

the following four elements: (1) a source, (2) a retention or transport
medium, (3) a point of potential contact with the impacted medium, and
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(4) an exposure route. In some situations, the source itself is the exposure
point, without a release to any other medium (i.e., direct ingestion of
impacted soil). The following exposure pathways were identified as part
of this SLERA:

e Inhalation;
e Direct ingestion or absorption of soil; and

e Food chain (plant or animal uptake and dietary transfer).
The identified exposure pathways are further discussed below:
Inhalation

VOCs were detected in soil vapor samples collected in Areas 20, 21, and
49. As discussed earlier, while the inhalation pathway is a relevant
pathway for ecological receptors, assessment of this pathway requires the
use of additional assumptions and professional judgment that lead to less
certain conclusions regarding the potential for adverse effect. It is
acknowledged that this pathway is particularly relevant for burrowing
rodents that may be present on site, and this pathway is considered
qualitatively in the uncertainty analysis.

Direct Ingestion and/or Adsorption

Direct ingestion and/ or adsorption of contaminants from soil is a
potential exposure pathway. Terrestrial plants and animals may be
exposed to constituents in soil via root uptake and incidental ingestion of
soil, respectively. In addition, benthic macroinvertebrates are in constant
contact with the affected media and may ingest the surface soil in the
ditches. The most likely exposure route for benthic invertebrates is
adsorption across body surfaces and membranes of contaminants that
partition to the aqueous phase. Similarly, plants growing in impacted
areas may potentially adsorb contaminants from the aqueous phase of
surface soils into their roots. Therefore, direct ingestion and/or
adsorption is a complete exposure pathway and is the primary pathway
considered in this SLERA.

Food Chain (Plant/Animal Uptake)
The uptake of contaminants by plants and animals and subsequent

transfer and bioaccumulation of these constituents through the food chain
is a significant exposure pathway for constituents such as mercury, PCBs,
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and dioxins and furans. The literature indicates that food chain effects for
these constituents are primarily observed for higher trophic level
organisms at the top of the food chain. Assessing this pathway requires
the development of a conceptual model of the site-specific food web and
identification of target receptors for evaluation. Quantitative assessment
of this pathway was not considered necessary at this time, but it is
addressed qualitatively in the uncertainty analysis.

Definition of Ecological Endpoints

The next component of the problem formulation phase of this SLERA is
the definition of ecological endpoints. Ecological endpoints are defined as
measurable or estimable biological or ecological attributes associated with
one or more levels of biological organization that serve as the focus of the
risk assessment (USEPA, 1997b). Levels of biological organization can
span and encompass the biochemical and cellular levels through
individuals, populations, communities, and ecosystems.

Assessment Endpoints

Assessment endpoints are explicit expressions of the unique or critical
ecosystem characteristics or features that are to be protected. Assessment
endpoints developed for this SLERA are based on the characteristics of the
ecosystem potentially at risk and the contaminant pathways within that
ecosystem.

The assessment endpoints for this SLERA are the communities of
terrestrial receptors (primarily wildlife, plants, and invertebrates)
potentially utilizing and/or inhabiting areas with impacted soil. Potential
risks evaluated in this SLERA include adverse effects on these plant and
animal populations and communities that may potentially be related to
past site activities.

Measurement Endpoints

Measurement endpoints are biological or ecological variables that can be
measured or observed and are related to the valued characteristic of the
ecosystem as described by the selected assessment endpoints. Because
assessment endpoints often cannot be measured directly, measurement
endpoints are developed that can be related, either qualitatively or
quantitatively, to the selected assessment endpoint(s).
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The terrestrial ecosystem measurement endpoints for this SLERA are
published toxicity thresholds or screening-level ecotoxicity benchmarks
for chemicals in soil. These benchmarks have been derived based on field
and laboratory studies of a range of species, and a variety of screening
benchmarks have been developed for this purpose, as discussed below.

Screening-Level Ecotoxicity Benchmarks

For the purpose of this SLERA, conservative ecotoxicity benchmarks were
chosen to evaluate potential risks for a wide variety of ecological receptors
in soil. Soil benchmarks are based on toxicity to mammals, birds,
terrestrial plants and invertebrates (predominantly earthworms). Separate
screening evaluations were conducted to assess potential risks to these
receptors.

Potential chemical stressors were initially identified based on the
analytical data collected during the RI, and only positively detected
constituents were evaluated in this SLERA. The soil ecotoxicity
benchmarks used in the SLERA were selected in the following order:

e USEPA. 2008. Ecological Soil Screening Level Guidance. Office of
Emergency and Remedial Response. Washington, D.C. Available on-
line at http:/ /www.epa.gov/ecotox/ecossl/.

e For plants, the lower of:

— Plant benchmarks obtained from: USEPA Region 6. Toxicity
Reference Values. Appendix E. Screening Level Ecological Risk
Assessment Protocol. August 1999; and

— Plant benchmarks obtained from: Toxicological Benchmarks for
Screening Potential Contaminants of Concern for Effects on Terrestrial
Plants: 1997 Revision (Efroymson, Will, Suter, and Wooten 1997).

e For invertebrates, the lower of:

- Soil invertebrate benchmarks obtained from: USEPA Region 6.
Toxicity Reference Values. Appendix E. Screening Level Ecological
Risk Assessment Protocol. August 1999; and

- Earthworm and microbe benchmarks obtained from: Toxicological
Benchmarks for Potential Contaminants of Concern for Effects on Soil and
Litter Invertebrates and Heterotrophic Process (Will and Suter, 1995).

e For mammals, PRGs obtained from: Preliminary Remediation Goals for
Ecological Endpoints (Efroymson, et al., 1997¢).

e USEPA Region 5, RCRA, Ecological Screening Levels. August 2003.
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The ecotoxicity screening benchmarks for soil are summarized on Table

4-1a.

Because aquatic invertebrate species may inhabit the emergent marsh
observed at Site 4D, the emergent marsh soil samples were also screened
against sediment ecotoxicity benchmarks. The selection of sediment
ecotoxicity benchmarks was based on the hierarchy outlined in the ERA
White Paper included as an appendix to the BOU RI/FS Report (Aerojet,
December 2008). As presented in the ERA White Paper, the sediment
ecotoxicity benchmarks for aquatic receptors were based on the following
stages of hierarchy:

First:

MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000.
"Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems." Archives of

Environmental Contamination and Toxicology. Volume 39. Pages
20 through 31.; or

Sediment Quality Advisory Levels/Sediment Quality Criteria
(values are lower limit of 95% confidence limit). USEPA, 1997.

Second:

Jones, D.S., G.W. Suter II, and R.N. Hull. 1997. Toxicological
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4.2

The sediment ecotoxicity screening benchmarks are summarized on
Table 4-1b.

These benchmarks were conservatively utilized to represent exposure
concentrations that are protective of ecological receptors. It should be
emphasized that the benchmarks used in this evaluation are highly
conservative, and exceedances of these levels do not necessarily indicate an
actual risk to ecological receptors.

SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK
CHARACTERIZATION

To develop exposure estimates and risk calculations consistent with the
methodology presented in USEPA (1997b), the soil concentrations were
used as a surrogate for exposure estimates. This is a highly conservative
approach, since organisms are assumed to be exposed throughout their
critical life stage to the entire measured concentration of a constituent in a
sample, and 100 percent bioavailability is assumed, consistent with
USEPA (1997b). Actual exposure and bioavailability can vary with field
conditions and may differ from the conditions for which the ecotoxicity
benchmarks are derived.

To evaluate exposures relative to the ecotoxicity benchmarks, each soil
sample result was compared to the appropriate benchmarks. Surface and
subsurface depths were evaluated separately in this SLERA. The surficial
depth includes samples collected at ground surface to 1 foot bgs.
Subsurface samples include samples collected between 1.5 and 6 feet bgs.
Tables 4-2 through 4-5 summarize the soil screening results by area and

depth.

The sample results were also compared to benchmarks according to
habitat type and depth for the sites collectively (Tables 4-6 through 4-13).
The seven habitats identified in Areas 20, 21, and 49 were
ruderal/disturbed, annual grassland, Fremont cottonwood-oak
woodland, emergent marsh, coyote brush scrub, foothill pine-oak
woodland, and willow scrub. Soil samples were collected from each of the
seven habitats with the exception of the willow scrub habitat.

It should be noted that the habitats surrounding seven sample locations
(A49-LBP-06, A49-LBP-07, A49-LBP-09, A49-LBP-11, A49-LBP-12,
A49-LBP-13, and A49-LBP-14) for the evaluation of lead-based paint were
not surveyed during the site-specific habitat characterization. However,
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an examination of the aerial photograph provided as Figure 4-7 indicates
that the seven sample locations would have been classified as
ruderal/disturbed habitat.

It should also be noted that even though 1,1,2,2-tetrachloroethane was
detected in soil, it will not be evaluated in this SLERA. The VOC results
are over 15 years old and the detections have not been confirmed by
recent soil vapor data. Additionally, the major elements that are
considered important soil nutrients (e.g., calcium & potassium) were not
included in the screening.

Based on the results of the soil screening, COPCs were identified, and
evaluation of those COPCs within potentially sensitive habitats was
performed. The identification and evaluation of COPCs is discussed
below.

4.2.1 Identification of Constituents of Potential Concern

COPCs were identified as those constituents with exceedances of the
ecotoxicity benchmarks. The identification of primary COPCs was based
on the screening results of the ruderal/disturbed habitat because it
includes all COPCs identified in other habitats, with the exception of
barium. Further, the COPCs in other habitats are present at lower
concentrations. The COPCs for each receptor group are summarized in
Table 4-15 and below.

e Mammalian: Aroclor 1254, Aroclor 1260, di-n-butylphthalate
antimony, cadmium, chromium, copper lead, mercury, molybdenum,
selenium, silver, thallium, and zingc;

e Avian: Aroclor 1260, barium (COPC in the annual grassland habitat
only), cadmium, chromium, copper, lead, mercury, selenium, silver,
vanadium, and zinc;

e Terrestrial Plants: Antimony, arsenic, barium, beryllium, boron,
chromium, cobalt, copper, hexavalent chromium, lead, manganese,
mercury, molybdenum, nickel, selenium, thallium, vanadium, and
zinc; and

e Soil Invertebrates: Arsenic, boron, chromium, copper, hexavalent
chromium, manganese, mercury, nickel, selenium, vanadium, and
zinc.

It should be noted that while there are aluminum exceedances of the plant
ecotoxicity benchmark, this constituent will not be considered a COPC.
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4.2.2

4221

As stated in the USEPA Ecological Soil Screening Level for Aluminum
(USEPA, 2008), “aluminum is identified as a COPC only for those soils
with a soil pH less than 5.5.” Based on regional soil types and acidity, it is
unlikely the soils will exhibit a pH less than 5.5. In addition, based on the
definitive documentation presented in the USEPA Ecological Soil Screening
Level for Iron (USEPA, 2008), a screening level for iron is not available.
Therefore, iron was not included in the screening.

Identification of COPCs in Potentially Sensitive Habitat

As discussed previously, the habitat(s) on each site, common wildlife
observed, and the potential occurrence of special-status species were
documented. Additionally, the sites in Areas 20, 21, and 49 addressed in
the PGOU RI/FS were individually examined for the presence of COPCs
and potential habitat for common wildlife and special-status species.
Based on this information and the soil screening results, an evaluation of
ecological receptor exposure to COPCs was completed.

Sites 10D and 11D are classified as ruderal/disturbed habitat. No
common wildlife species were observed on these sites during the site-
specific habitat characterization, and the potential for common wildlife or
special-status species to occur on these sites is not present. Therefore,
these two sites will not be further evaluated for direct exposure.
However, because of the occurrence of PCBs (Aroclors 1254 and 1260) at
levels exceeding benchmarks in Site 10D, the potential for transport of
PCBs from the Site 10D ditch to downstream areas was evaluated (see
Section 4.2.2.4 below).

Site 4D

Site 4D consists of ruderal/ disturbed and emergent marsh habitats. Two
soil samples (4D-SNS04 and 4D-SNS05) were collected within the
emergent marsh habitat and one sample (4D-SNS03) was collected in the
ruderal/disturbed habitat. Water accumulates in the emergent marsh
habitat for a sufficient amount of time to promote the growth of aquatic
vegetation. However, the site-specific habitat characterization noted that
this marsh appears to be manmade and receives drainage from both
natural rain events and runoff from adjacent facilities.

Multiple COPCs were found at each sample location. Based on a
comparison to soil benchmarks, COPCs identified in the surficial soil
samples were arsenic, barium, beryllium, chromium, cobalt, copper, lead,
manganese, mercury, nickel, selenium, vanadium, and zinc. COPCs
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4.2.2.2

identified in subsurface soil samples collected at two locations (4D-SNS04
and 4D-SNS05) were barium, chromium, cobalt, lead, manganese, and
vanadium.

The two soil samples (4D-SNS04 and 4D-SNS05) collected in the emergent
marsh habitat were also screened against sediment benchmarks. As
presented on Table 4-14, the following COPCs were identified: arsenic,
barium, chromium, copper, lead, manganese, mercury, nickel, selenium,
vanadium, and zinc. The majority of the COPCs were found in the surface
and/or subsurface sample collected at location 4D-SNS05. Barium,
manganese, nickel, and vanadium were the only COPCs identified in
sample 4D-SNS04.

No common wildlife species were observed at Site 4D during the site-
specific habitat characterization, and the potential for special-status
species to occur on or adjacent to the site is not present. However, it was
noted during the site-specific habitat characterization that it is likely that
aquatic invertebrate species inhabit the area, but not vertebrate species.
Based on this, a direct exposure of aquatic invertebrates within the
emergent marsh to surface soils is a pathway of concern.

Sites 5D and GET D

Sites 5D and GET D are discussed collectively due to their proximity to
each other. Annual grassland and ruderal/disturbed habitats are present
on both sites with Fremont cottonwood/oak woodland habitat present on
Site GET D and adjacent to Site 5D.

No soil samples were collected at Site GET D, whereas three surficial
samples were collected within the ditch at Site 5D. COPCs identified in
one or more of the three samples were antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, molybdenum, nickel, silver, thallium, vanadium, and zinc.

Common wildlife species were observed on both sites during the site-
specific habitat characterization, and potential habitat for special-status
species occurs adjacent to Site 5D and on Site GET D. The three soil
samples collected in Site 5D were taken in the ruderal/disturbed habitat.
Use of this area by common wildlife or special-status species is expected
to be infrequent. Therefore, the chance of exposure to COPCs in the soil
on Site 5D is very minimal. However, the presence of potential perching
and foraging habitat for special-status species and common wildlife
species occurs adjacent to Site 5D and on Site GET D.
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Site 7D

Site 7D, located adjacent to Site 5D, is classified as predominantly
ruderal/disturbed habitat. Four soil samples were collected from the
bottom of this concrete-lined ditch in 1993, but no soil was present in the
ditch in 2003. COPCs identified in the soil samples collected in 1993 were
arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, nickel, silver, thallium, vanadium, and zinc.

Common wildlife species were observed at Site 7D during the site-specific
habitat characterization, but it was noted that potential habitat for special-
status species is not present on the site. In addition, it is not likely that
common wildlife species are nesting or foraging on the site. Therefore,
there is a minimal chance of common wildlife or special-status species to
be exposed to COPCs in the soil.

Sites 10D and 11D

Sites 10D and 11D are manmade ditches that provides storm water
conveyance. The ditches and surrounding land is sparsely vegetated and
classified as ruderal habitat. The ditches have intermittent flow during
and after rainfall, and does not provide a consistent food source or cover
for either aquatic or terrestrial wildlife. However, contaminants of
concern identified in the Site 10D and 11D ditches could be transported
during rain events to downstream areas that may provide habitat.
Therefore, in response to USEPA concerns about the potential for
downstream transport, this pathway was evaluated, specifically focusing
on PCBs found in the ditches.

A detailed description of the surrounding land use and drainage features
of Sites 10D and 11D is provided in Attachment E, Site Specific Habitat
Characterization. Water that accumulates in the Site 10D and 11D ditches
flows through the Aerojet drainage system, including the lined drainage
ditch identified as Site 7D and various other Administration Ditches (Sites
5D and 12D) located downgradient to the south and southwest, and
eventually empties to the Westlake storm water retention cells. A map of
the drainage system and downstream receiving areas is provided as
Figure 4-11.

PCBs are the principal contaminant of concern at Sites 10D and 11D from
an ecological perspective. The source of the PCBs has been identified as a
former aboveground storage tank along the ditch (Site 11D) upstream of
Site 10D. The mechanism Aerojet will put in place to control the
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migration of PCBs from upgradient ditches is addressed in Section 7, Part
2 of the PGOU RI/FS. Therefore, it is assumed that the PCB
concentrations found in the ditches during investigations conducted in
2003 and 2004 represent current conditions, and concentrations will not
increase in the future given an effective means of source control. Since
PCBs were detected in only two samples at Site 11D and concentrations in
those samples did not exceed ecological screening levels, this SLERA
focuses solely on the potential for transport from the Site 10D ditch to
downstream areas.

Aroclor 1254 and 1260 were detected in surface substrate samples
collected from the Site 10D ditch. However, only one sample (10D-SNS34)
had a detection of Aroclor 1254, so this SLERA focuses on Aroclor 1260.
There were a total of 15 samples collected for PCB analysis at Site 10D,
and 14 (excluding duplicates) had detections of Aroclor 1260. The
detected concentrations ranged from 79 to 1,200 micrograms per kilogram
(ng/kg), with an average concentration of 333 ng/kg (including the
detection limit for the single non-detect). Aroclor 1260 exceeded the
mammalian screening benchmark of 371 pg/kg in five of the samples and
the avian screening benchmark of 655 ng/kg in two of the samples.

For purposes of estimating the risk of downstream transport, a bounding
case was developed by assuming that the entire mass of Aroclor 1260 in
the Site 10D ditch migrates and diffuses across the surface area of
downstream receiving areas. Based on this assumption, the average
concentration of Aroclor 1260 in the downstream areas that could
potentially result from the transport of that compound from Site 10D was
calculated as follows:

The mass of PCBs in the Site 10D ditch was estimated by multiplying the
average Aroclor 1260 concentration by the volume of contaminated soil in
the ditch. The average Aroclor 1260 concentration was conservatively
estimated by calculating the 95 percent Upper Confidence Level (UCL)
from the sample data, using Pro-UCL Version 4.00.02 (USEPA, 2007). Pro-
UCL is a program developed by USEPA for the purpose of calculating the
UCL on the mean for non-normally distributed data. The volume of
contaminated soil was estimated by calculating a cross-sectional area of
the ditch equal to 3,700 square feet, based on interpretation of aerial
photos using standard Geographical Information System (GIS) software.
The depth of PCB contamination was not included in the calculation, since
the depth of PCB contamination in downstream areas was assumed to be
equivalent to that at Site 10D. Furthermore, only the upper soil layer at
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Site 10D was sampled and analyzed for PCBs, and this interval is also the
most susceptible to erosion and transport.

The concentration of Aroclor 1260 was calculated separately for each
downstream area, as well as for all areas combined, by assuming that the
mass at Site 10D would be transported and distributed across the larger
surface area of the downstream receiving areas. That is, a simple
“distribution factor” was calculated as the proportion of the surface area
of downstream areas to the surface area of Site 10D. As with the Site 10D
ditch, the cross-sectional area of each of the ditches and the Westlakes
ponds and cells was calculated based on interpretation of aerial photos
using GIS. The estimated concentration of PCBs in each of the areas was
then calculated by dividing the measured concentration at Site 10D by the
area-specific distribution factors. The results of these calculations are
provided on Table 4-16. Note that Site 7D was not included in the
calculations, since it is lined and no soil was present in the ditch in 2003.

A Hazard Quotient (HQ) was calculated for each of the downstream areas
individually, as well as for all of the areas as a whole, based on a
comparison of the calculated Aroclor 1260 concentration to the
mammalian screening value of 371 pg/kg. As indicated on Table 4-16,
although the 95 percent UCL for Aroclor 1260 at Site 10D slightly exceeds
the benchmark (HQ = 1. 8), the HQs in all the downstream areas are less
than one, indicating negligible risk. The worst case is represented by the
comparison of estimated concentrations in the downstream
Administration Ditches (Sites 5D and 12D) to the benchmark (HQ = 0.8).
Since this calculation is based on a worst case assumption that the entire
mass of PCBs in Site 10D would migrate to the Administration Ditches
(6D and 12D), there does not appear to be a significant concern with this
pathway. If the PCBs identified at Site 10D were to be distributed over the
entire expanse of the downstream Administration Ditch and the four
discrete ponds and cells of the Westlakes stormwater detention system,
the calculated PCB concentration yields a HQ of 0.06. Since the Westlake
storm water detention basin likely represents a larger and more sensitive
habitat than the Administration Ditches, this result further emphasizes
that the transport of PCBs from Site 10D would not likely result in a
significant ecological risk in the downstream areas.

The evaluation of the East Pond, West Pond, Cell 1, and Cell 2, located
within the Westlakes stormwater detention basin, are presented in Part 2 -
Human Health and Ecological Risk Assessment (HHERA) of the
Boundary Operable Unit RI/FS Report, submitted to the Agencies in
December 2008.
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4.2.2.6

4.2.2.7

Site FCS

Site FCS is located adjacent to Site 7D, and dominant habitat on the site is
ruderal / disturbed with remnants of Fremont cottonwood/oak woodland.
Both surficial and subsurface soil samples were collected at one location
along the southern central boundary of the site. COPCs identified in the
surficial soil sample were barium, chromium, manganese, and vanadium.
No COPCs were identified in the subsurface soil sample.

A remnant of Fremont cottonwood/oak woodland habitat is located along
the northern boundary of the FCS. This habitat provides nesting and
perching for special-status species with potential foraging and nesting on
the site as well. This would also serve as habitat for common wildlife
species, which were also observed during the site-specific habitat
characterization. The potential for exposure of common wildlife and
special-status species therefore exists on the site.

Site C29

Site C29 is classified as annual grassland with one soil sample collected at
a depth of 0.5 feet bgs in the north central portion of the site. COPCs
identified in that sample were arsenic, barium, chromium, cobalt,
manganese, and vanadium.

Common wildlife was observed on Site C29 during the site-specific
habitat characterization. A small cluster of bushes in the northeastern
corner of the site could provide potential nesting habitat for special-status
songbird species and the annual grassland could potentially provide
nesting habitat for the northern harrier.

Although COPCs were found on the site, the sole sample collected may
not be representative of the entire site.

Sites C32 and D(e)

Due to their proximity, Sites C32 and D(e) are discussed collectively
(Figure 4-5). The habitats found on these sites include annual grassland,
foothill pine-oak woodland, ruderal/disturbed, and willow scrub. This is
the only site surveyed during the site-specific habitat characterization
with foothill pine-oak woodland habitat present.

COPCs found in surficial soil samples were arsenic, barium, beryllium,
cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel,
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vanadium, and zinc. These constituents each exceeded one or more
benchmarks (mammalian, avian, terrestrial plant, and soil invertebrates)
at this site. One [D(e)-SNSO03] of the eight samples collected at these sites
did not have exceedances. Soil samples were not collected in the
ruderal/disturbed or willow scrub habitats, or at a depth greater than 0.5
feet bgs.

Elderberry shrubs were observed along the western boundary of Site D(e)
adjacent to Site C32. This shrub is the host for a special-status species, the
valley elderberry longhorn beetle. Also, common wildlife species were
observed on the sites during the site-specific habitat characterization, and
the occurrence of special-status species in the local area is possible.
Therefore, direct exposure of COPCs to ecological receptors is a pathway
of concern at this site.

Site C41

The majority of the soil samples in Site C41 were taken from the
ruderal/disturbed habitat, although three samples (C41-5505, C41-SS09,
and C41-5513) were collected from annual grassland habitat. Two of the
three samples were analyzed for perchlorate only. COPCs found in
surficial soil samples were antimony, arsenic, barium, chromium, cobalt,
copper, lead, manganese, mercury, molybdenum, and vanadium. These
constituents each exceeded one or more benchmarks (mammalian, avian,
terrestrial plant, and soil invertebrates) at this site. Perchlorate was also
detected in surface soils at this site; however, there is no ecological
benchmark for perchlorate in soil. Perchlorate, the only constituent
analyzed in the one subsurface sample (C41-S504), was not detected.

Use of this area by common wildlife or special-status species is expected
to be infrequent because ruderal/disturbed habitat comprises at least 50
percent of the site’s total area (1.7 acres), and all but one sample analyzed
for metals was collected from the ruderal/disturbed habitat. Therefore,
the chance of exposure to COPCs in the soil on Site C41 is very minimal.
However, the presence of potential perching and foraging habitat for
special-status species and common wildlife species occurs adjacent to Site
C41, and to a limited extent, in the annual grasslands on the site.
Therefore, direct exposure of COPCs to ecological receptors is a pathway
of concern at this site.
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4.2.2.11

Sites 32D, 33D, 34D, 35D, 36D, 38D, and 39D

These sites are located in proximity to each other, and the habitat for all of
these sites is ruderal /disturbed. Common wildlife was observed during
the site-specific habitat characterization, but the potential for these
common wildlife species to forage on these sites for extended periods of
time is minimal. Also, the occurrence of special-status species on or
adjacent to these sites is not expected. The majority of the COPCs listed
on Table 4-15 were identified in the surficial and subsurficial soil samples
at these sites including arsenic, barium, beryllium, boron, cadmium,
chromium, cobalt, copper, hexavalent chromium, lead, manganese,
mercury, nickel, selenium, thallium, vanadium, and zinc. Di-n-
butylphthalate was detected above the mammalian benchmark at one
location (36D-SB01) in the subsurface. However, the exposure of
ecological receptors to these COPCs is minimal and is not a pathway of
concern.

Site 37D

Site 37D is located within the vicinity of the above-mentioned sites, and
the habitat present at this site is also ruderal /disturbed. No COPCs were
identified in the one subsurface soil sample collected in this site.

During the site-specific habitat characterization, common wildlife species
were observed, and potential foraging and nesting habitat for special-
status species was documented south of the site. The chance of common
wildlife or special-status species foraging and nesting on this site is
minimal and is therefore not a pathway of concern.

Site C4

The habitats present on Site C4 include annual grassland and
ruderal/disturbed. Ten surficial soil samples and two subsurface soil
samples were collected at this site during the RI. Two of the surficial soil
samples were analyzed for metals. Eight of the surficial soil samples and
the two subsurface samples were analyzed solely for lead.

The COPCs on this site were arsenic, barium, beryllium, cadmium,
chromium, copper, hexavalent chromium, lead, manganese, mercury,
nickel, vanadium, and zinc.

Potential habitat (annual grassland) is present for use by common wildlife
species and special-status species, and common wildlife species were
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observed during the site-specific habitat characterization. However, lead
was the only COPC identified within the annual grassland habitat, and
the potential for common wildlife or special-status species to nest or
forage on the ruderal/disturbed portion of the site is nominal. The
exposure of ecological receptors to these COPCs is not a pathway of
concern.

Site C10

Site C10 site is dominated by ruderal/disturbed habitat with annual
grassland and Fremont cottonwood/oak woodland habitat present
nearby. Five samples were collected at Site C10 during the RI within the
ruderal/ disturbed habitat and within proximity to the Fremont
cottonwood/oak woodland habitat. This habitat provides potential
perching and nesting for special-status species. The annual grassland
habitat provides potential foraging and nesting for special-status species.
Common wildlife species were observed on Site C10 during the site-
specific habitat characterization.

COPCs identified in the samples collected at Site C10 include arsenic,
barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, nickel, vanadium, and zinc. Since these COPCs are located
within the ruderal/disturbed habitat, the chance of exposure to ecological
receptors is minimal and not a pathway of concern.

Site C14

Habitats documented on Site C14 include ruderal/ disturbed, annual
grassland, and Fremont cottonwood/oak woodland. Four surficial soil
samples were collected at this site during the RI. One sample was
collected within the annual grassland habitat, one in the Fremont
cottonwood/oak woodland habitat, and two in the ruderal / disturbed
habitat. COPCs identified in most of the samples were arsenic, barium,
beryllium, chromium, cobalt, copper, lead, manganese, mercury, nickel,
vanadium, and zinc.

Potential suitable perching and nesting habitat for special-status species is
present in the Fremont cottonwood/oak woodland habitat, and potential
foraging and nesting habitats exist in the annual grassland habitat south
of the site. No common wildlife was observed during the site-specific
habitat characterization, but useable habitat is present for common
wildlife and special-status species. As a result, the potential for exposure
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of ecological receptors to COPCs in soil exists and this is a pathway of
concern.

Site C15

The following five habitats are present on Site C15, making it the most
diverse of all the sites: annual grassland, ruderal/disturbed, Fremont
cottonwood/oak woodland, emergent marsh, and coyote brush scrub.
This is the only site surveyed during the site-specific habitat
characterization with coyote brush scrub habitat present. The emergent
marsh appears to be naturally occurring.

Eleven surficial soil samples were collected within four of the five habitats
at Site C15. No soil samples were collected within the Fremont
cottonwood/oak woodland habitat. Three of the 11 samples were
analyzed solely for chromium. COPCs present at this site are arsenic,
barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, nickel, thallium, vanadium, and zinc.

With the exception of ruderal/disturbed habitat, the habitats present at
Site C15 could potentially provide nesting, foraging, and perching areas
for special-status species and common wildlife. Common wildlife was
present during the site-specific habitat characterization and blue
elderberry shrubs were documented on and near the site.

Based on these observations, exposure of ecological receptors to COPCs in
soil is a pathway of concern.

Uncertainty Analysis

There are a number of difficulties involved in the prediction of ecological
risk resulting in uncertainty associated with risk assessment results. A
major source of uncertainty is the extrapolation of laboratory-derived data
to the natural environment. For example, in the absence of data to assess
bioavailability, it is assumed that all constituents in the soil are
bioavailable to biota. Based on the major fate processes, these constituents
strongly adsorb to organic matter, sulfides, and clay particles, and thus
may not be 100 percent bioavailable to biota. In addition, the metabolic
degradation rates and many other physiological processes may differ
greatly between species. Therefore, most benchmarks default to the most
conservative values available. This assumption is overly conservative,
and if used solely, would result in the over-estimation of potential
ecological risk.
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Additional uncertainties specific to this SLERA are discussed below.

Inhalation pathway for wildlife. The data indicate the presence of VOCs
in soil vapor samples taken from certain areas of the Aerojet site.
These constituents could pose a risk to wildlife via inhalation,
specifically for burrowing animals such as certain small mammals and
reptiles. However, benchmarks are generally not available for
evaluating this pathway, and quantitative risk assessment is
complicated by a number of factors, including metabolic and
physiological parameters that vary among species. Consideration of
this pathway is typically only given in more quantitative risk
assessments where receptors of concern are suspected of having
significant inhalation exposure. Given the hot, dry conditions present
in surface soils at the site, and the generally coarse nature of the soils at
the site, volatile constituents in soil are likely to rapidly dissipate from
underground burrows, and inhalation exposure for wildlife is not
expected to be a significant pathway at the site. Thus, the lack of
benchmarks for inhalation is not likely to lead to a substantial
underestimation of ecological risks.

Exposure potential in disturbed habitats. Exposure potential is typically
defined as the co-occurrence or contact of a receptor with a chemical
stressor. Organism diversity and abundance is limited by a variety of
habitat factors including basic physical conditions and nutrients that
support reproduction and survival. Since most of the sampling
conducted during the RI has been in disturbed habitats, exposure
potential in these areas is expected to be minimal as a result of the lack
of resources necessary to support populations of plants and animals.
Therefore, the screening conducted for the SLERA is likely to
overestimate risks for disturbed areas, where the actual occurrence of
receptors is probably limited.

Food chain exposure. Bioaccumulative constituents such as PCBs,
dioxins and furans, and mercury were found in soil, presenting the
possibility of exposure through the food chain. However, as described
above, the sampling was conducted primarily in disturbed areas where
significant exposure potential is unlikely. Portions of the man-made
ditches are concrete-lined and it is not likely that they directly support
extensive aquatic and riparian food chains. Migration of
bioaccumulative constituents through the ditches into adjacent habitats
may present a food chain exposure that is presently uncertain due to
the limited understanding of site ecology.

Conservatism of Screening Benchmarks. The screening benchmarks used
in this SLERA were obtained from USEPA guidance, which includes a
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variety of government agency databases from various regions, as well
as U.S. Department of Energy sources. Because of factors such as the
limited availability of toxicity data, wide variation in sensitivity of
different species to different contaminants, the variable quality of the
available data, and many others, there is uncertainty in applying
benchmarks to soil contamination at the site. In general, the
benchmarks used in this SLERA are considered to be highly
conservative. Thus, the screening conducted for this SLERA is more
likely to overestimate than to underestimate risks.

e  Absence of Screening Benchmarks. Due to limited availability or absence
of toxicity data, screening benchmarks have not been established for all
contaminants. Accordingly, these chemicals were not quantitatively
evaluated. The absence of toxicity data/screening benchmarks for
some chemicals may result in an underestimation of potential risk;
while the omission of other chemicals (e.g., essential nutrients,
essential metals) may not lead to an underestimation of risk. Inlight of
the co-occurrence of these compounds with other COPCs having
associated risks, the total underestimation of risk is not expected to
significantly alter the overall conclusions of this SLERA.

SUMMARY AND RECOMMENDATIONS

A summary of the results of this SLERA conducted for constituents
detected in soil at the selected sites in Areas 20, 21, and 49 addressed in
the PGOU RI/FS, and a discussion of the recommendations are presented
below.

Summary

The results of the assessment are summarized below according to the
following 10 steps:

Identification of Hazard Sources

Dose-Response Assessment

Conceptual Exposure/Pathway Analysis

Characterization of Site and Potential Receptors

Selection of Chemicals, Indicator Species, and Endpoints

Exposure Assessment

N S g bk » D=

Toxicity Assessment/Ecological Effects Assessment
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4.3.1.2

4.3.1.3

8. Risk Characterization
9. Identification of Limitations and Uncertainties

10. Ecological Risk Model
Identification of Hazard Sources

Based on the soil data to a depth of 6 feet bgs collected at the sites
addressed in the PGOU RI/FS, chlorinated solvents and metals are the
primary constituents present in the vadose zone soil at various locations.
Metals and PCBs (Aroclor 1260) are the primary constituents associated
with surface soils within the ditches and drainages. SVOCs were
infrequently detected. Dioxins/furans were frequently detected, but in a
limited number of samples. With the exception of perchlorate at Site C41,
perchlorate and TPH were largely reported as nondetects.

Dose-Response Assessment

For purposes of the SLERA, conservative ecotoxicity benchmarks were
chosen to characterize the toxicity of detected constituents and to evaluate
potential risks for a wide variety of ecological receptors in soil. As

discussed in Section 8.1.7, the following ecotoxicity benchmarks were
selected for use in the SLERA:

e USEPA ECO SSLs;

e USEPA Region 6 TRVs;

¢ ORNL plant and soil invertebrate benchmarks;
e PRGs; and

e Region 5 Ecological Screening Levels.

These screening levels were conservatively used to represent
concentrations that are protective of ecological receptors.

Conceptual Exposure/Pathway Analysis

Based on the toxicity, fate, and transport properties of the constituents
predominantly detected in soil, the primary transport mechanisms
considered in this SLERA included storm water runoff and fugitive dust
generation. Identified potential exposure pathways included inhalation,
direct ingestion and/or adsorption, and food chain uptake.
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VOCs were detected in soil vapor samples collected at the sites addressed
in the PGOU RI/FS, and exposure of burrowing animals to VOCs via
inhalation is a potential exposure pathway. In addition, direct ingestion
and/or adsorption of contaminants from soil is a potential exposure
pathway. Terrestrial plants and animals may be exposed to constituents
in soil via root uptake and incidental ingestion of soil, respectively. Soil
invertebrates are in constant contact with affected media and may ingest
surface soils. Finally, the uptake of contaminants by plants and animals
and subsequent transfer and bioaccumulation of these constituents
through the food chain is a potential exposure pathway for
bioaccumulative constituents.

The primary pathway considered in the SLERA was direct ingestion and
adsorption. Due to the complexities associated with evaluating the
inhalation and food chain pathways for ecological receptors, these
pathways were not formally evaluated in the SLERA; however, they were
considered qualitatively in the uncertainty analysis.

Characterization of Site and Potential Receptors

A site-specific habitat characterization was completed for the sites
addressed in the PGOU RI/FS to support the ecological risk assessment.
Based on exposure and migration pathways and the site-specific habitat
characterization, the potential exposure of receptors to constituents at the
sites was identified within specific habitats, under current conditions.
However, future land development at the property is expected to
eliminate most of the habitat present at the sites addressed in the PGOU
RI/FS. Therefore, contaminant exposure and ecological risk under future
conditions is expected to be minimal.

Selection of Chemicals, Indicator Species, and Endpoints

Ecological endpoints were identified as part of the SLERA. Ecological
endpoints are defined as measurable or estimable biological or ecological
attributes associated with one or more levels of biological organization
that serve as the focus of the risk assessment (USEPA, 1997b).

The assessment endpoints for this SLERA are the communities of
terrestrial receptors (primarily wildlife, plants, and invertebrates) utilizing
and/or inhabiting areas with COPCs in soil. Potential risks evaluated in
this SLERA include adverse effects on these plant and animal populations
and communities that may potentially be related to past site activities.

ERM 4-35 AEROJET SR10130444,/20648.03 - 6/24,/2009



4.3.1.6

4.3.1.7

The terrestrial measurement endpoints for the SLERA are published
toxicity thresholds, or screening-level ecotoxicity benchmarks for
chemicals in soil. These benchmarks have been derived based on field
and laboratory studies of a range of species, and a variety of screening
benchmarks have been developed for this purpose.

Exposure Assessment

Site-specific exposure potentially associated with the habitats and species
present within the sites addressed in the PGOU RI/FS was evaluated in
the SLERA. Exposure of ecological receptors to COPCs is typically
defined as the co-occurrence or contact of a receptor with a chemical
stressor. Organism diversity and abundance is limited by a variety of
habitat factors including basic physical conditions and nutrients that
support reproduction and survival. Exposure potential is possible at
several of the sites where COPCs were identified within or adjacent to
areas of habitat currently supporting plants and wildlife. However, since
most of the RI sampling has been conducted in disturbed habitats,
exposure potential in these areas is expected to be minimal due to the lack
of resources necessary to support populations of plants and animals.
Moreover, under reasonable assumed future land-use conditions, the
limited habitat present at the sites addressed in the PGOU RI/FS is likely
to be eliminated and therefore significant exposure in the future is
unlikely.

Toxicity Assessment/Ecological Effects Assessment

Characterization of the potential for adverse effects to occur in ecological
receptors as a result of exposure to constituents detected in soil was
conducted by comparing reported constituent concentrations with
ecotoxicity benchmarks selected for use in the SLERA. The results of this
evaluation indicated that metals were present in soil at the sites addressed
in the PGOU RI/FS at concentrations greater than benchmark levels. In
addition, PCBs (Aroclor 1260) in surface soil samples collected from two
ditches (Sites 10D and 11D) in Area 20 exceeded benchmark levels.

Perchlorate was positively detected in 19 of 47 soil samples collected from
the 0 to 6 foot depth interval at Site C41 in Area 20. Perchlorate
concentrations in the surface soils (0 to 1 foot below ground surface)
ranged from less than 10 pg/kg to 1,900 pg/kg. Perchlorate detections in
soil were generally from ruderal/disturbed areas or immediately adjacent
to ruderal/disturbed areas. The potential ecological effect of perchlorate
in soil is not well understood. Based on the limited extent of perchlorate
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concentrations in soil at C41 to a depth of 6 feet below ground surface and
limited habitat of ecological value in this area, adverse ecological effects
from perchlorate in soil are not expected.

Risk Characterization

For purposes of developing exposure estimates and risk calculations
consistent with the methodology presented in USEPA (1997b), soil
(media) concentrations were used as a surrogate for exposure estimates,
and maximum hazard quotients (HQs) were derived for those
constituents that exceeded benchmark values. The maximum HQs were
calculated as the ratio of the maximum site-specific constituent
concentrations to the ecological benchmarks. The results of the risk
characterization indicated that the range of HQs varied according to
habitat. The majority of HQs greater than 1 were from samples collected
in the ruderal/disturbed habitat. However, HQs greater than 1 were
observed in each habitat, with the exception of willow scrub where no
samples were collected. The following is a summary of the range of HQs
by habitat type:

e The range of HQs for surficial soils in ruderal/disturbed habitat was a
soil invertebrate HQ of 1.3 for boron to an avian HQ of 6,020 for
mercury.

e Within the annual grassland habitat, HQs ranged from 1.007 for
barium based on the avian benchmark to 1,000 for mercury based on
the avian benchmark.

e The coyote brush scrub exhibited lower HQs of 1.16 for copper, an
exceedance of the mammaliam benchmark, to 195 for chromium based
on the soil invertebrate benchmark.

e A similar HQ range was observed in the Fremont cottonwood/oak
woodland with soil invertebrate HQs of 1.14 for manganese to 160 for
chromium.

e The emergent marsh habitat had an HQ range of 1.3 for mercury to
2,200 for chromium, which were exceedances of the mammalian and
soil invertebrate benchmarks, respectively.

As stated previously, subsurface soil samples were collected in two
habitats: ruderal/disturbed and emergent marsh. In the

ruderal/ disturbed habitat, the HQ range was 1.04 for lead based on the
mammlian benchmark to 2,412 for mercury using the avian benchmark.
The emergent marsh exhibited an HQ range of 1.18 for lead to 128 for
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chromium, which were exceedances of the avian and soil invertebrate
benchmarks, respectively.

Based on the HQs and the habitats, each site was evaluated for potential
exposure to ecological receptors.

Sites with little to no habitat to support ecological receptors and HQs
greater than 1 include Sites 5D, 7D, 10D, 11D, and C41 in Area 20 and
Sites 32D, 33D, 34D, 35D, 36D, 38D, 39D, C4, and C10 in Area 49 and
west of Area 49. The dominant habitat on these sites is
ruderal/disturbed habitat with the exception of Sites C4 and C41,
which also had limited sample locations in the annual grassland
habitat. Although common wildlife was observed at some of these
sites, suitable habitat is minimal so the exposure of ecological receptors
to soils is nominal and not considered a pathway of concern.

Sites with suitable habitat to support ecological receptors and HQs
greater than 1 include Sites 4D, FCS, and C29 in Area 20; Sites D(e) and
C32 in Area 21; and Sites C14 and C15 in Area 49. The majority of
these sites do not have ruderal/disturbed areas as the dominant
habitat. In contrast, the dominant habitats on these sites are suitable
for foraging, nesting, and perching of common wildlife species and
special-status species. Therefore, a pathway exists from soils to
ecological receptors.

Site 37D has little or no habitat to support ecological receptors and no
HQs greater than 1. Therefore, a pathway of concern is not present.

Identification of Limitations and Uncertainties

Specific limitations and uncertainties associated with the SLERA for the
sites addressed in the PGOU RI/FS are outlined below.

VOCs are present in soil vapor samples taken at the majority of the
sites addressed in the PGOU RI/FS. Although benchmark values were
not identified for evaluating the inhalation pathway for ecological
receptors, inhalation exposure for wildlife is not expected to be a
significant pathway at sites within the PGOU because of the low
concentrations of VOCs detected and the absence of identified
burrowing animals in those areas with suitable habitat. Thus, the lack
of screening values for inhalation is not likely to lead to a substantial
underestimation of ecological risks.

Since most of the RI sampling at the Aerojet site has been conducted in
disturbed habitats, exposure potential in these areas is expected to be

ERM

4-38 AEROJET SR10130444,/20648.03 - 6/24,/2009



4.3.1.10

minimal as a result of the lack of resources necessary to support
populations of plants and animals. Therefore, the screening conducted
for the SLERA is likely to overestimate risks for disturbed areas, where
the actual occurrence of receptors is probably limited.

e Bioaccumulative constituents such as PCBs, dioxins and furans, and
mercury were found in soil, presenting the possibility of exposure
through the food chain. However, as described above, the sampling
was conducted primarily in disturbed areas where significant
exposure potential is unlikely. Migration of bioaccumulative
constituents through the ditches into adjacent habitats may present a
food chain exposure under current conditions, but is unlikely to be a
concern in the future given the elimination of habitat that will occur as
a result of development of the property.

e The screening benchmarks for the SLERA were obtained from USEPA
guidance, which includes a variety of government agency databases
from various regions, as well as U.S. Department of Energy sources.
Because of factors such as the limited availability of toxicity data, wide
variation in sensitivity of different species to different contaminants,
the variable quality of the available data, and many other factors, there
is uncertainty in applying benchmarks to soil contamination at the site.
However, the screening conducted for the SLERA is more likely to
overestimate than to underestimate risks.

Ecological Risk Model

The most likely potential pathway for ecological receptors to be exposed
to constituents in soil at the sites addressed in the PGOU RI/FS is through
direct ingestion and/or adsorption. Exposures via inhalation and food
chain uptake, although potentially complete, are not expected to be
significant based on site-specific conditions.

Using the conservative procedures described in this SLERA, there is a
potential for constituents in soil to pose an adverse risk to ecological
receptors under the exposure conditions assumed at Sites 4D, FCS, and
C29 in Area 20; Sites D(e) and C32 in Area 21; and Sites C14 and C15 in
Area 49. However, currently planned development of the property
(Easton project) into residential and commercial land may eliminate the
available habitat for these receptors, with the possible exception of Site
C15. Hence, no significant ecological risk is likely in the future. Aerojet’s
planned Easton development encompasses lands currently associated
with Aerojet operations, dredged areas, and vegetated open space. The
planned development also proposes to preserve, protect, and enhance
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approximately 390 acres, or 26 percent of its gross acreage, through the
establishment of the Easton Open Space Preserve (EOSP), with project
development limited to dredger tailings and previously disturbed areas.
The EOSP encompasses the most contiguous and expansive vegetation
communities having the potential to support the greatest diversity of
plant and wildlife species with the proposed area of development. The
preservation of natural resources within the Easton project area would be
accomplished through the establishment of the EOSP and the Resource
Conservation Management Plan (RCMP). The RCMP ties together all the
resource, mitigation, enhancement, education, and recreation elements of
the development project.

In addition, the native and disturbed soils at the Aerojet site are known to
contain naturally elevated concentrations of some elements such as
arsenic and vanadium (Borch et al., 1994). These naturally occurring
concentrations could also exceed ecological benchmarks, indicating that a
portion or all of the ecological risks for these constituents are a result of
background exposure. A statistical of the site data using the 1994 and
2006 background metals datasets are included in Appendices F and G,
respectively of Part 2 of the PGOU RI/FS Report. The results of the
evaluation indicate that the following COPCs appear to represent
background conditions rather than contamination resulting from site-
related activities: antimony, cadmium, hexavalent chromium, iron, lead,
mercury, silver, and zinc.

Recommendations

With the exception of Site C15, no further sampling or ecological risk
assessment is recommended for the sites addressed in the PGOU RI/FS.
Additionally, no remediation other than that which might be proposed for
protection of human health is recommended for the sites addressed in the
PGOU RI/FS. Although COPCs were identified at some of the sites, the
majority of exceedances were from areas of highly disturbed, ruderal
habitat where exposure is unlikely. Certain metals (arsenic, barium,
chromium, nickel, cobalt, manganese, and vanadium) appear to be
naturally elevated at the Aerojet site as a result of local soil geochemistry
and disturbance, and therefore exceedances of ecological benchmarks for
these constituents do not indicate a site-related risk. Furthermore, future
land use is likely to transform the sites into a fully developed commercial
and residential area, which will provide minimal habitat supporting the
common species of ecological receptors that currently exist. Further
evaluation of special-status species will be conducted by Aerojet, as
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necessary, to comply with regulations governing the protection of these
species and their habitat, should they be likely to occur in these areas.

As previously discussed, Aerojet’s planned development project (Easton
and Glenborough at Easton) proposes to preserve, protect, and enhance
approximately 390 acres, or 26 percent of its gross acreage, through the
establishment of the EOSP, with project development limited to dredger
tailings and previously disturbed areas. The EOSP encompasses the most
contiguous and expansive vegetation communities having the potential to
support the greatest diversity of plant and wildlife species within the
proposed area of development. The preservation of natural resources
within the Easton project area would be accomplished through the
establishment of the EOSP and the Resource Conservation Management
Plan (RCMP), which ties together all the resource, mitigation,
enhancement, education, and recreation elements of the project.
Additionally, Aerojet’s proposed development plans include
implementation of compensatory mitigation for project-related effects to
waters of the United States, potential habitat for special-status species
(vernal pool branchiopods, Valley elderberry longhorn beetle, and
Swainson’s hawk), and other sensitive resources such as oak trees.

Proposed development plans filed by Aerojet for lands removed from the
Superfund site and outside boundaries of the Superfund site can be
accessed through the following websites maintained by the county of
Sacramento, city of Rancho Cordova, and city of Folsom:

www.saccounty.net/Easton/: Departments; Environmental Review and
Assessments; Major Project; Easton Gen Plan Amend.

www.cityofrancho.org/: Departments; Planning; Environmental Review;
Environmental Documents; Rio and Westborough.

www.folsom.ca.us/about/whats_new/sphere.asp.

Summary of Supplemental SLERA for Site C15

Based on the recommendations, a supplemental investigation was
conducted at Site C15 to better characterize the ecological exposure
potential at that site. The supplemental investigation and ecological risk
characterization for Site C15 are presented in Attachment G and
summarized below.
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A supplemental SLERA was conducted for Site C15 to evaluate the
potential ecological risks at that site in greater detail because the site has a
relatively diverse habitat compared to other potential source sites within
the PGOU. The supplemental SLERA included the collection of 17
additional soil samples at 15 locations to provide a metals data set more
representative of the upland communities present at the site.

The data indicated that elevated metal levels in low-lying areas at Site C15
are not representative of conditions throughout the upland habitats. In
fact, average metal concentrations were found to be significantly lower in
upland soils than in low-lying soils due to variations in soil types.

The supplemental data were combined with previous (1999 through 2004)
data to estimate exposure point concentrations for ecological receptors at
Site C15. Conservative assumptions were used to estimate both direct
exposure and uptake into the food chain. Site-specific ecological risks
were evaluated for both birds and mammals likely to utilize habitats at the
site, including herbivores, insectivores, and carnivores. Ecological risks
were estimated by comparing the exposure estimates with conservative
toxicity reference values derived from USEPA guidance. HQs for each
contaminant of concern were calculated for each receptor, with a HQ of
less than 1 indicating a negligible risk.

With respect to plants and soil invertebrates, 95 percent UCL
concentrations of boron, cobalt, copper, manganese, and zinc exceeded
benchmarks for plants or soil invertebrates. However, with the possible
exception of copper and zinc, average levels of all metals were generally
consistent with background. The 95 percent UCL for copper only slightly
exceeded a conservative soil invertebrate toxicity benchmark and does not
likely pose a concern. Ecological risk due to zinc was further evaluated
with respect to wildlife, as discussed below.

With respect to wildlife, chromium and zinc were the only constituents
with concentrations exceeding background and with any receptor having
HQs greater than 1 (maximum chromium HQ = 2.0 and maximum zinc
HQ = 2.3), which indicate that the potential for ecological risk cannot be
eliminated. In both cases, however, the highest HQs for any wildlife
receptor were less than three, indicating a low magnitude of potential risk.

Spatial analysis indicated that zinc and chromium concentrations above
the wildlife benchmarks are limited to the drainage swale, and are likely
due to the different soil conditions and depositional characteristics of the
swale. Chromium risk in the drainage swale is the result of a single
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elevated sample concentration, and therefore is not a concern throughout
the entire ditch, but rather is isolated to a very small area within the swale.
Zinc levels in the swale are consistent with commonly occurring
conditions in low-lying areas across the PGOU.

The results of the supplemental investigation at Site C15 indicated that
ecological risk was minimal and extent of metal concentrations exceeding
benchmarks was spatially limited. Therefore, no further investigation of
ecological risk is recommended for Site C15 soils.
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Human Receptors
Current/ Current/
Current/ Future Future Current Future
Secondary Future Future Onsite Onsite Onsite Onsite
Source Release Secondary Release Exposure Exposure Onsite Offsite Comm/Ind Visitor/ Construction | Construction
Medium Mechanism Source Mechanism Medium Route Resident Resident Worker Recreator © Worker Worker
Ingestion 1 | | I I I
Dermal Contact | | I I I I
Sumps
n s A o [ — | | j i
USTs Spills or - N
Sediment
Releases N Perched/
Infiltration/ A . }
Percolation Regional [ See Figure 6-1B for Human Health Exposure Routes related to Treated and Untreated Groundwater
Groundwater
Drums ‘ Surface Water Ingcslpn | | 1 1 | |
and Runoff nd Sedi a Inhalation I I I I I I
ASTs and Sediment Dermal Contact | | 1 1 | |
Fish/Shellfish [ Ingestion 1 1 1 [ 1 [ | |
Ingestion C | C Q C C
Ponds Dermal Contact C | C Q C C
[nfiltration/ Alr Inhalation | C | Q | C | Q | C | C |
- colatk Soil
Septic Percolation 0i P Perched
Tanks Percolation Regional [~ See Figure 6-1B for Human Health Exposure Routes related to Treated and Untreated Groundwater
Groundwater
Surface Water Il%es"(,m . 1 i i ! L
Runoff nd Sediment ® Inhalation I ! I I I I
and sedimen Dermal Contact I I I I I I
Fish/Shellfish Ingestion | | | | | I | I | I | I |
Volatile Inhalation (Indoor) C I C I I I
Emissions Soil Vapor : - - - -
(soil vapor) Inhalation (Outdoor) C Q C Q C C
Plant Garden Produce -
1 Uptake X —{Ingestion [ o 1 I [ I [ I [ | |

Notes and Key:
a No sediment was identified in the potential source sites within Areas 20, 21 and 49. Samples collected within ditches were characterized as surface soil samples because they are 1) exposed (i.e., not covered by water);
2) dry (unsaturated): 3) sufficiently fine-grained such that they may become airborne: and 4) will be mixed in with shallow soil during site grading.
b Projected residential redevelopment at Aerojet is not likely to include land-intensive pathways. such as in-situ gardening. The naturally occurring soil at Aerojet is not suited for this type of activity. Significant land
preparation activities (i.e.. addition of topsoil and nutrients) would be required prior to growing fruits or vegetables.
c Since a residential and/or commercial/industrial soil exposure will be evaluated for all the source sites, there is no need to quantify a separate visitor/recreational exposure. Exposures to fish on the Aerojet property are highly
unlikely, and are dependent upon the presence of edible species that are of large enough size to be filleted.

ASTs Above-ground Storage Tank I Incomplete exposure pathway
C Complete exposure pathway evaluated quantitatively USTs Underground Storage Tank
Comm/Ind Commercial/Industrial Q Qualitative (not quantitative) evaluation conducted for this potentially complete exposure pathway
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FIGURE 3-9a

Conceptual Site Model PGOU Soil Exposure Pathways
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Gram, Bob
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Human Receptor
Current/ Current/
Current/ Future Futulre Current Future
Secondary Future Future Onsite OI“ISHC Onsite Onsite
Source Release Secondary Release Exposure Exposure Onsite Offsite Comm/Ind Visitor/ Construction | Construction
Medium Mechanism Source Mechanism Medium Route Resident Resident Worker Recreator * Worker Worker
Potable and Ingestion H H I I I I
Non-potable Inhalation H H | | I I
Use Dermal Contact H H I I I I
. - Ingestion I I I I ]
Short Term Water m - l i: r . . - - Q Q
Drums Excavation Trench ® Il)l 122 110(1: tact I I I I Q Q
. ermal Contac
and Tanks Spills/Leaks Q Q
Untreated Volatile s Inhalation (Indoor) C C C I I I
. o Soil Vapor : - - - -
Ponds Groundwater Emissions Inhalation (Outdoor) Q Q Q Q Q Q
Plant Garden  ————Tngestion | Q | Q | I | I | I I
Deluge Infiltration/ Uptake Produce”
Water Percolation
Discharge to e . Ingestion Q I Q Q Q Q
- - Surface Water | .
Waste ) Surface L Inhalation I I I I I I
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. Groundwater
Facilities
[ Fish / Shelifish |———[Ingestion | o | I IG) I Q | Q Q

Notes and Key:

a

b

©

d

C
Comm/Ind
H
I

Q

Projected residential redevelopment at Aerojet 1s not likely to include land-mtensive pathways, such as in-situ gardening. The naturally occuring soil at Aerojet i not suted for this type ofactmaty. Sigmficant land
preparation activities (1e., addition of topsoil and nutrients) would be required prior to growmg fivits or vegetables.

Although construction workers may briefly encounter the shallow water table in some OUs, construction activities in saturated trench conditions are generally avoided and dewatering 1z performed to avoid work m a wet
and shppery trench. Dermal exposures to contammants in trench water would be mcomplete as steady state absorption and penetration of the skin 1¢ unhkely, given short exposure tunes.

Recreational exposure will be evaluated on a site-specific basis; it a residential and/or commercial/mdustrial soil exposure has already been evaluated, there i no need to quantify a separate recreational exposure to soil unless
the property may be transterred solely for recreational use. Exposures to fish on the Aerojet property are huighly wnlikely, and are dependent upon the presence of edible species that are oflaige enough size to be filleted.

No discharge otftreated groundwater to surface water bodies identified m PGOU.

Complete exposure pathway evaluated quantitatively

CommercialIndustrial

Hypothetically complete in absence of institutional controls

Incomplete exposure pathway

Qualitative (not quantitative) evaluation conducted for this potentially complete exposure pathway
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FIGURE 3-9b
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Ecological Receptors
Trophic Level - Producers Primary Consumers Secondary Consumer Tertiary Consumers
Soil
. . . Invertebrates/ | Benthic and Herbivorous/ Omnivorous/ | Omnivorous/
Functional Group/Feeding Guild - . . . . . . Lo . Lo
Aquatic Trees/ Forbs/ Herbaceous Aquatic Herbivorous | Granivorous |Snakes & Insectivorous | Insectivorous Water Piscivorous | Carnivorous | Piscivorous
Secondary Vegetation | Shrubs | Grasses Insects Invertebrates | Mammals Birds Lizards | Turtles | Amphibians Fish Mammals Birds Fowl Raptors | Mammals Mammals Birds
Source Release Secondary Release Exposure Exposure
Medium Mechanism Source Mechanism Medium Route
Ingestion I I I | I I | | | I I I I | I | I |
Surface Water D | Contact I I I | | | | | | I | | | | I | I |
ermal Contac
Sumps and Sediment” -
and Uptake | | | | 1 1 1 1 1 | 1 1 1 1 1 1 1 1
USTs
il t Infitration/ Perched See Figure 6-1D for Ecological E Routes related to Treated and Untreated Groundwat
Spills or Surface percolation Regional ee Figure 6- or Ecological Exposure Routes related to Treated and Untreated Groundwater
Releases Water Groundwater
Ingestion I | | | | | | | | | | | I | | | I |
Surface Surface Water
. a Dermal Contact I I I | | | | | | | | | | | | | | |
transport and Sediment 5
Uptake I I I | I I | | | I I I I | I | I |
Drums & Aquatic Food Ingesti NE NE | | i NE I I | I | |
ASTs Chain ngestion - - - - - -
Ingestion I NE NE NE | C C Q Q Q I C C | C | C |
Dermal Contact I NE NE NE | C C N N N | C C | C | C |
Uptakeb | C C C I - - - - - - - - - - - - -
Dust Air [—inhatation® - NE NE NE 1 N N N N N 1 N N N N N N N
. . Perched/
Infiltration/ . . .
. Regional See Figure 6-1D for Ecological Exposure Routes related to Treated and Untreated Groundwater
Ponds Percolation
| Groundwater
3 . Ingestion NE I I | NE C C Q Q Q NE C C C C C | C
Infiltration/ . Surface Water
. Soil Runoff . a Dermal Contact NE | | | NE N N N N N NE N N C N C N C
Percolation and Sediment
Uptake® c | | | c - - - - - c - - - - - - -
Septic Aquatic Food 4' Ingestion NE - - - NE - - | | | NE | I | I | - |
Tanks Chain
i Inhalation® (Indoor, - - - - - - - - - - - - - - - - - -
EVc_)IaFlle Soil Vapor ( )
missions Inhalation” (Outdoor) - N N N ! Q ! Q ! Q ! Q ! ! Q ! Q !
Plant and Soil .
Invertebrate Terrestrial Ingesti NE NE NE [ ¢ c [ 0 ] c c | c | ¢ |
Food Chain ngestion - - Q Q -
Uptake
Notes:
a No sediment was identified in the potential source sites within Areas 20, 21 and 49. Samples collected within ditches were characterized as surface soil samples because they are 1) exposed (i.e., not covered by water);
2) dry (unsaturated); 3) sufficiently fine-grained such that they may become airborne; and 4) will be mixed in with shallow soil during site grading.
b Uptake applies only to plants, invertebrates, and fish and includes respiration, dermal uptake, and ingestion by these receptors.
c Inhalation includes vapor uptake by plants and respiration by invertebrates
ASTs  Above-ground Storage Tank
USTs  Underground Storage Tank

Designations:

C Complete exposure pathway evaluated quantitatively

| Incomplete exposure pathway

N Negligible or insignificant (though hypothetically potentially complete) pathway that will not be evaluated
NE Exposure route is evaluated as part of the uptake pathway

Q Qualitative (not quantitative) evaluation planned for this potentially complete exposure pathway

- Not applicable
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Conceptual Site Model for PGOU Soil
Exposure Pathways for Ecological Receptors
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Source
Medium

Drums
and
Tanks

Release
Mechanism

Ponds

Deluge
Water

Spills &
Leaks

Secondary
Source

Untreated
Groundwater

Waste
Disposal
Facilities

Notes:
a
b
c

Infiltration/
Percolation

Treated

a
Groundwater

Ecological Receptors
Trophic Level - Producers Primary Consumers Secondary Consumer Tertiary Consumer
Soil
. ) . Invertebrates/ | Benthic Herbivorous/ Omnivorous/ | Omnivorous/
Functional Group/Feeding Guild - . . . : . . . o ) .
Aquatic | Trees/ | Forbs/ | Herbivorous | and Aquatic | Herbivorous | Granivorous | Snakes & Insectivorous | Insectivorous | Water Piscivorous | Carnivorous | Piscivorous
Secondary Vegetation [ Shrubs | Grasses Insects Invertebrates| Mammals Birds Lizards | Turtles | Amphibians [ Fish Mammals Birds Fowl | Raptors | Mammals | Mammals Birds
Release Exposure Exposure
Mechanism Medium Route

Potable and Ingestion I I I I I I I I I I I I I I I I I I

Non-potable Dermal Contact | | | | | | | | | | | | | | | | | |
Use Uptakeb I I I I I I I I I I I I I I I I I I

) Ingestion I I I I I I I I I I I I I I I I I I

Short Term Water in

. Dermal Contact I I I I I I I I I I I I I I I I I I

Excavation Trench

Uptakeb I I I I I I I I I I I I I I I I I I

Ingestion I NE NE NE I I I I I I I I I I I I I I

) . Dermal Contact I NE NE NE I I I I I I I I I I I I I I

Discharge to Sail . I I I I I
Soil Uptake
- - C

Vglaple Soil Vapor InhalatlonC (Indoor)

Emissions Inhalation’ (Outdoor) I I I ! ! ' ' :
Plant Terrestrial ~[—{Ingestion | Ne | Ne ] | \| ! L] | \| ] \| | ]
Uptake Food Chain

i Ingestion NE I I I NE NE

Discharge to Surface Water :
Surface . Dermal Contact NE I I I NE N N N N N NE N N N N N N N
and Sediment
Water Uptake” c | | | c c
Aquatic [ |Ingestion NE | \| NE | \| | Q | o [ | N | N [ N[ N] ~N ] | N ]
Food-Chain

No discharge of treated groundwater to surface water bodies identified in PGOU.
Uptake applies only to plants, invertebrates, and fish and includes respiration, dermal uptake, and ingestion by these receptors.

Inhakation includes vapor uptake by plants and respiration by invertebrates

Designations:
Compkete exposure pathway evaluated quantitatively

C

|
N
NE

Q

Incomplete exposure pathway

Negligible or insignificant (though hypothetically potentially complete) pathway that will not be evaluated
Exposure route is evaluated as part of the uptake pathway

Qualitative (not quantitative) evaluation planned for this potentially complete exposure pathway

Not applicable
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FIGURE 4-10b

Conceptual Site Model for PGOU Soil Exposure
Groundwater Exposure Pathways
for Ecological Receptors
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Table 2-1

Site Descriptions

RI/FS for PGOU Soil Sites in Areas 20, 21, and 49
Aerojet Superfund Site
Sacramento County, California

Site Description and Potential Media
Area Number Historical Operations Current Land Use Future Land Use Sampled Analytes
Area 20 Surface Water
Drainage System . Soil Vapor VOCs
20and 21 4D Section of unlined ditch south of Vacant Commercial Soil Metals
Building 20022 and east of Building 20024
. Area? 20 Surface Water Dramage System Soil Vapor VOCs
Unlined ditches north and east of Building 20022 and . .
20 and 21 11D . . 1 Vacant Commercial Soil Metals
170-foot section of ditch north of Building 20B73 and .
Soil PCBs
underground culvert
Soil Vapor VOCs
Area 20 Surface Water Drainage System . Soil Metals
20and 21 10D Unlined ditch north of Buildings 20001 and 20002 Vacant Commercial Soil PCBs
Soil SVOCs
Area 20 Surface Water Drainage System SOIISZ?Ipor VOCs
20and 21 7D Gunite-lined ditch north of Building 20009 Vacant Residential Perched . Metals' .
Nitrate/Nitrite
Groundwater
Area 20 Surface Water Drainage System
20 and 21 5D Section of unlined ditch between northern property Vacant Residential Soil Metals
line and confluence with potential source site 7D
F Former Company Store Soil Vapor VOCs
20 and 21 ormer Freon 113 discovered during Stage 1 RI attributed to Vacant Residential Soil Metals
Company Store . . . i
refrigeration units at Former Company Store Soil SVOCs
Area of Potentially Disturbed Soil .
20 and 21 C29 Identified by USEPA in 1957 aerial photo as Vacant Residential Soil Vf:lpor VOCs
. L Soil Metals
possible burial site
Area 21 Former Water Filtration Plant . Soil Vapor VOCs
20and 21 Dle) Three backwash ponds Vacant Commercial Soil Metals
Debris Site Soil Vapor VOCs
20 and 21 C32 Debris believed to be due to dumping allowed by Vacant Commercial Soil Metals
owner of land adjacent to Aerojet boundary Soil SVOCs
20 and 21 GETD . GET D Treatment Facility Commercial Residential Soil Vapor VOCs
Treatment Facility Treatment of extracted groundwater
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Table 2-1

Site Descriptions

RI/FS for PGOU Soil Sites in Areas 20, 21, and 49
Aerojet Superfund Site
Sacramento County, California

Site Description and Potential Media
Area Number Historical Operations Current Land Use Future Land Use Sampled Analytes
. g . VOCs
20 and 21 C41 Former Railcar Siding Commercial Residential Soil V?p o Metals
Treatment of extracted groundwater Soil
SVOCs
Area 49 Surface Wat.er Dra.mage Ditch System Soil Vapor VOCs
Unlined ditch Soil Metal
49 32D 2 Sumps & UST - Bldg 49008 Vacant Commercial / Roadway 50;1 SVeOaCS
3 Acid Storage Tanks - Bldgs 49019/49092 50'1 TPH s
6 Storage Tanks - Bldgs 49090 & 49091 o1
Area 49 Surface Water Drainage System . .
49 34D Surface Water Runoff Vacant Commercial / Roadway | Soil Vapor VOCs
Area 49 Surface Water Drainage System . Soil Vapor VOCs
4 D Vv 1 / Road
? 38 Surface Water Runoff Sump & UST - Bldg 49018 acant Commercial / Roadway Soil Metals
Large Degreaser Sump at Building 49014 .
49 35D Building 49014 is Inert Chamber Processing Vacant Commercial / Roadway 80115\;31301' h\//[(e)tglss
2 septic tanks - Bldgs 49006 & 49014
. 1 Soil Vapor VOCs
49 33D Chemical ‘Igiset;il;;nsgrit ]i";;lldmg 49010 Commercial Commercial Soil Metals
g Soil SVOCs
Soil Vapor VOCs
49 39D BBL“&S;:;Z%ZQ?? o Vacant Commercial Soil Metals
8 Soil SVOCs
Degpesser Sump, and Septe Tonk Soil Vapor | VOCs
49 36D egrease . wmp, 1 epric 'a Commercial Commercial Soil Metals
North Side of Building 49015 Soil SVOC
Tactical Process and Inert Chamber Processing ot s
Area 49 Septic Septic Tanks . .
49 Tanks Buildings 49015 and 49022 Vacant Commercial Soil Vapor VOCs
Waste Tank, Sump, and Septic Tank Soil Vapor VOCs
West End of Building 49016 . . Soil Metals
49 37D Receiving, Inspection, Calibration, NDT, Commercial Commercial Soil SVOCs
Repair Laboratory. Soil TPH
. Soil Metals
49 C4 'Former Debris Slte . Vacant Residential Soil SVOCs
Graded area with some domestic trash and debris. Soil D&F
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Table 2-1 Site Descriptions
RI/FS for PGOU Soil Sites in Areas 20, 21, and 49
Aerojet Superfund Site
Sacramento County, California

Site Description and Potential Media
Area Number Historical Operations Current Land Use Future Land Use Sampled Analytes
Concretg—hned Ditch and .Surround?ng Land . Soil Vapor VOCs
49 C10 Ditch predates Aerojet use of site. Vacant Commercial .
e . Soil Metals
Water flow in ditch is onto Aerojet property.
Drainage Area and Open Land on
Northern Boundary of Aerojet Site .
49 C14 Drainage ditch is historical dredge pit. Vacant Commercial Soil V.ap or VOCs
. . Soil Metals
Potentially received runoff from
western portion of Area 49.
Drainage Ditch and Low-Lying Area
between Area 49 and Schnitzer Steel Residential or Soil Vapor VOCs
49 C15 . Vacant . .
Area received surface water runoff from Commercial Soil Metals
west end of Area 49 and Schnitzer Steel.
49 Building 49011 Potential Lead Based Paint on Building 49011 Commercial Commercial Soil Metals

Buildings 49001, 49002, 49003, 49004, 49020, 49021, 49023,
49 Buildings 49026 Commercial Commercial Soil Metals
Potential Lead Based Paint

49 Building 49017 Potential Lead Based Paint on Building 49017 Commercial Commercial Soil Metals
Notes and Key: D&F = Dioxin and Furan
RI = Remedial Investigation PCB = Polychlorinated biphenyl
USEPA = United States Environmental Protection Agency SVOC = Semivolatile organic compound
UST = Underground storage tank TPH = Total petroleum hydrocarbons

VOC = Volatile organic compound
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Table 3-1a Soil Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

Human Health

Residential PRG | CHHSL for | Screening Level
for Soil Soil for Soil
CAS No. Chemical (mg/kg) (mg/kg) (mg/kg)
30560-19-1 |Acephate 5.6 E+1 5.6 E+0
75-07-0 | Acetaldehyde 1.1 E+1 1.1 E+0
34256-82-1 |Acetochlor 1.2 E+3 1.2 E+2
67-64-1  |Acetone 1.4 E+4 1.4 E+3
75-86-5  |Acetone cyanohydrin 49 E+1 4.9 E+0
75-05-8 | Acetonitrile 42 E+2 42 E+1
107-02-8  |Acrolein 1.0 E-1 1.0E-2
79-06-1  |Acrylamide 1.1E-1 1.1 E-2
79-10-7  |Acrylic acid 29 E+4 2.9 E+3
107-13-1  [Acrylonitrile 5.5 E-2 5.5 E-3
15972-60-8 |Alachlor 6.0 E+0 6.0 E-1
1596-84-5 |Alar 9.2 E+3 9.2 E+2
116-06-3  [Aldicarb 6.1 E+1 6.1 E+0
1646-88-4 |Aldicarb sulfone 6.1 E+1 6.1 E+0
309-00-2  [Aldrin 2.9E-2 3.3E-2 29E-3
74223-64-6 |Ally 1.5 E+4 1.5E+3
107-18-6  |Allyl alcohol 3.1 E+2 3.1 E+1
107-05-1  [Allyl chloride 1.7 E+1 1.7 E+0
7429-90-5 |Aluminum 7.6 E+4 7.6 E+3
20859-73-8 [Aluminum phosphide 3.1E+1 3.1 E+0
67485-29-4 |Amdro 1.8 E+1 1.8 E+0
834-12-8  [Ametryn 5.5 E+2 5.5 E+1
1321-12-6 | Aminodinitrotoluene 1.2 E+1 1.2 E+0
591-27-5 |m-Aminophenol 4.3 E+3 4.3 E+2
504-24-5 |4-Aminopyridine 1.2 E+0 1.2 E-1
33089-61-1 |Amitraz 1.5 E+2 15E+1
7773-06-0 |Ammonium sulfamate 1.2 E+4 1.2 E+3
62-53-3 | Aniline 8.5 E+1 8.5 E+0
7440-36-0 |Antimony and compounds 3.1 E+1 3.0 E+1 3.0 E+0
74115-24-5 |Apollo 7.9 E+2 79E+1
140-57-8  [Aramite 1.9 E+1 1.9 E+0
7440-38-2 |Arsenic ® 6.2 E-2 7.0E-2 6.2 E-3
76578-14-8 |Assure 5.5 E+2 5.5 E+1
3337-71-1 |Asulam 3.1E+3 3.1E+2
1912-24-9 |Atrazine 2.2 E+0 22E-1
71751-41-2 | Avermectin Bl 24 E+1 24 E+0
103-33-3  |Azobenzene 4.4 E+0 44 E-1
7440-39-3  |Barium and compounds 5.4 E+3 5.2 E+3 52 E+2
114-26-1 |Baygon 2.4 E+2 2.4 E+1
43121-43-3 [Bayleton 1.8 E+3 1.8 E+2
68359-37-5 |Baythroid 1.5 E+3 1.5 E+2
1861-40-1 |Benefin 1.8 E+4 1.8 E+3
17804-35-2 |Benomyl 3.1 E+3 3.1 E+2
25057-89-0 |Bentazon 1.8 E+3 1.8 E+2
100-52-7 |Benzaldehyde 6.1 E+3 6.1 E+2
71-43-2  |Benzene 6.4 E-1 6.4 E-2
92-87-5  [Benzidine 2.1E-3 21E-4
65-85-0  |Benzoic acid 1.0 E+5 1.0 E+4
98-07-7  |Benzotrichloride 3.7 E-2 3.7 E-3
100-51-6  [Benzyl alcohol 1.8 E+4 1.8 E+3
100-44-7  |Benzyl chloride 8.9 E-1 8.9 E-2
7440-41-7  |Beryllium and compounds 1.5 E+2 1.5 E+2 1.5 E+1
141-66-2  [Bidrin 6.1 E+0 6.1 E-1
82657-04-3 [Biphenthrin (Talstar) 9.2 E+2 9.2 E+1
92-52-4  |1,1-Biphenyl 3.0E+3 3.0 E+2
111-44-4  [Bis(2-chloroethyl)ether 22 E-1 22 E-2
108-60-1 |Bis(2-chloroisopropyl)ether 2.9 E+0 29E-1
542-88-1 [Bis(chloromethyl)ether 1.9 E-4 1.9 E-5
108-60-1  |Bis(2-chloro-1-methylethyl)ether 2.9 E+0 29E-1
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Table 3-1a Soil Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

Human Health

Residential PRG | CHHSL for | Screening Level
for Soil Soil for Soil
CAS No. Chemical (mg/kg) (mg/kg) (mg/kg)
117-81-7  |Bis(2-ethylhexyl)phthalate (DEHP) 3.5 E+1 3.5 E+0
80-05-7  |Bisphenol A 3.1E+3 3.1E+2
7440-42-8 |Boron 1.6 E+4 1.6 E+3
15541-45-4 |Bromate 6.9 E-1 6.9 E-2
108-86-1 |Bromobenzene 2.8 E+1 2.8 E+0
75-27-4  |Bromodichloromethane 8.2 E-1 8.2 E-2
75-25-2  |Bromoform (tribromomethane) 6.2 E+1 6.2 E+0
74-83-9  |Bromomethane (Methyl bromide) 3.9 E+0 39E-1
2104-96-3 [Bromophos 3.1 E+2 3.1 E+1
1689-84-5 |Bromoxynil 1.2 E+3 1.2 E+2
1689-99-2  |Bromoxynil octanoate 1.2 E+3 1.2 E+2
106-99-0 |[1,3-Butadiene * 1.1E-2 1.1E-3
71-36-3  |1-Butanol 6.1 E+3 6.1 E+2
2008-41-5 |Butylate 3.1E+3 3.1E+2
104-51-8  |n-Butylbenzene 2.4 E+2 2.4 E+1
135-9-88  [sec-Butylbenzene 2.2 E+2 2.2 E+1
98-06-6  [tert-Butylbenzene 3.9 E+2 3.9 E+1
85-68-7  |Butyl benzyl phthalate 1.2 E+4 1.2 E+3
85-70-1  |Butylphthalyl butylglycolate 6.1 E+4 6.1 E+3
7440-43-9 |Cadmium and compounds 3.7 E+1 1.7 E+0 1.7 E-1
105-60-2 |Caprolactam 3.1 E+4 3.1 E+3
2425-06-1 |Captafol 5.7 E+1 5.7 E+0
133-06-2 |Captan 14 E+2 14 E+1
63-25-2  |Carbaryl 6.1 E+3 6.1 E+2
86-74-8  [Carbazole 2.4 E+1 2.4 E+0
1563-66-2 |Carbofuran 3.1 E+2 3.1E+1
75-15-0  |Carbon disulfide 3.6 E+2 3.6 E+1
56-23-5  |Carbon tetrachloride 2.5E-1 2.5E-2
55285-14-8 |Carbosulfan 6.1 E+2 6.1 E+1
5234-68-4 |Carboxin 6.1 E+3 6.1 E+2
133-90-4  |Chloramben 9.2 E+2 9.2 E+1
118-75-2  [Chloranil 1.2 E+0 1.2E-1
12789-03-6 [Chlordane (technical) 1.6 E+0 43 E-1 43 E-2
90982-32-4 [Chlorimuron-ethyl 1.2 E+3 1.2 E+2
79-11-8  |Chloroacetic acid 1.2 E+2 1.2 E+1
532-27-4  [2-Chloroacetophenone 3.3E-2 3.3E-3
106-47-8  |4-Chloroaniline 2.4 E+2 2.4 E+1
108-90-7  |Chlorobenzene 1.5 E+2 1.5 E+1
510-15-6  |Chlorobenzilate 1.8 E+0 1.8 E-1
74-11-3  |p-Chlorobenzoic acid 1.2 E+4 1.2 E+3
98-56-6  [4-Chlorobenzotrifluoride 1.2 E+3 1.2 E+2
126-99-8  [2-Chloro-1,3-butadiene 3.6 E+0 3.6 E-1
109-69-3  |1-Chlorobutane 4.8 E+2 4.8 E+1
75-68-3  |1-Chloro-1,1-difluoroethane (HCFC-142b) 3.4 E+2 3.4 E+1
75-45-6  |Chlorodifluoromethane 3.4 E+2 3.4 E+1
75-00-3  |Chloroethane 3.0 E+0 3.0E-1
67-66-3  |Chloroform 9.4 E-1 9.4 E-2
74-87-3  |Chloromethane (methyl chloride) 4.7 E+1 4.7 E+0
95-69-2  |4-Chloro-2-methylaniline 8.4 E-1 8.4 E-2
3165-93-3  [4-Chloro-2-methylaniline hydrochloride 1.1 E+0 1.1E-1
91-58-7  |beta-Chloronaphthalene 49 E+3 4.9 E+2
88-73-3  |o-Chloronitrobenzene 1.4 E+0 14 E-1
100-00-5 |p-Chloronitrobenzene 1.0 E+1 1.0 E+0
95-57-8  [2-Chlorophenol 6.3 E+1 6.3 E+0
75-29-6  |2-Chloropropane 1.7 E+2 1.7 E+1
1897-45-6  |Chlorothalonil 44 E+1 44 E+0
95-49-8  [o-Chlorotoluene 1.6 E+2 1.6 E+1
101-21-3  [Chlorpropham 1.2 E+4 1.2 E+3
2921-88-2 |[Chlorpyrifos 1.8 E+2 1.8 E+1
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Table 3-1a Soil Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

Human Health

Residential PRG | CHHSL for | Screening Level
for Soil Soil for Soil
CAS No. Chemical (mg/kg) (mg/kg) (mg/kg)
5598-13-0 |Chlorpyrifos-methyl 6.1 E+2 6.1 E+1
64902-72-3 [Chlorsulfuron 3.1 E+3 3.1 E+2
60238-56-4 |Chlorthiophos 49 E+1 49 E+0
Total Chromium (1:6 ratio Cr VI:Cr III) 2.1 E+2 2.1 E+1
16065-83-1 |Chromium III 1.0 E+5 1.0 E+5 1.0 E+4
18540-29-9 |Chromium VI 3.0E+1 1.7E+1 1.7 E+0
7440-48-4 |Cobalt 9.0 E+2 6.6 E+2 6.6 E+1
7440-50-8 |Copper and compounds 3.1 E+3 3.0 E+3 3.0 E+2
123-73-9  |Crotonaldehyde 53 E-3 53 E-4
98-82-8  |Cumene (isopropylbenzene) 1.6 E+2 1.6 E+1
21725-46-2 |Cyanazine 5.8 E-1 5.8 E-2
57-12-5  |Cyanide (free) 1.2 E+3 1.2 E+2
74-90-8  |Cyanide (hydrogen) 1.1 E+1 1.1 E+0
460-19-5 |Cyanogen 1.3 E+2 1.3 E+1
506-68-3 |Cyanogen bromide 2.9 E+2 2.9 E+1
506-77-4 |Cyanogen chloride 1.6 E+2 1.6 E+1
110-82-7 |Cyclohexane 1.4 E+2 1.4 E+1
108-94-1 [Cyclohexanone 1.0 E+5 1.0 E+4
108-91-8  |Cyclohexylamine 1.2 E+4 1.2 E+3
68085-85-8 [Cyhalothrin/Karate 3.1 E+2 3.1E+1
52315-07-8 |Cypermethrin 6.1 E+2 6.1 E+1
66215-27-8 |Cyromazine 4.6 E+2 4.6 E+1
1861-32-1 [Dacthal 6.1 E+2 6.1 E+1
75-99-0  |Dalapon 1.8 E+3 1.8 E+2
39515-41-8 |Danitol 1.5 E+3 1.5 E+2
72-54-8  |DDD 24 E+0 23 E+0 2.3E-1
72-55-9  |DDE 1.7 E+0 1.6 E+0 1.6 E-1
50-29-3  |DDT 1.7 E+0 1.6 E+0 1.6 E-1
1163-19-5 |Decabromodiphenyl ether 6.1 E+2 6.1 E+1
8065-48-3 |Demeton 24 E+0 24E-1
2303-16-4 |Diallate 8.0 E+0 8.0 E-1
333-41-5 [Diazinon 55 E+1 5.5 E+0
132-64-9  |Dibenzofuran 1.5 E+2 1.5 E+1
106-37-6  |1,4-Dibromobenzene 6.1 E+2 6.1 E+1
124-48-1 |Dibromochloromethane 1.1 E+0 1.1E-1
96-12-8  [1,2-Dibromo-3-chloropropane (DBCP) * 3.0E-2 3.0 E-3
106-93-4  |1,2-Dibromoethane (EDB) 3.2 E-2 3.2 E-3
84-74-2  |Dibutyl phthalate 6.1 E+3 6.1 E+2
1918-00-9 |Dicamba 1.8 E+3 1.8 E+2
95-50-1 1,2-Dichlorobenzene 6.0 E+2 6.0 E+1
541-73-1 |1,3-Dichlorobenzene 53 E+2 53 E+1
106-46-7 |1,4-Dichlorobenzene 3.4 E+0 3.4 E-1
91-94-1 3,3-Dichlorobenzidine 1.1 E+0 1.1E-1
90-98-2 4,4'-Dichlorobenzophenone 1.8 E+3 1.8 E+2
764-41-0  |1,4-Dichloro-2-butene 7.9 E-3 7.9 E-4
75-71-8  |Dichlorodifluoromethane 9.4 E+1 9.4 E+0
75-34-3 1,1-Dichloroethane * 2.8 E+0 2.8 E-1
107-06-2  [1,2-Dichloroethane (EDC) 2.8 E-1 2.8 E-2
75-35-4  |1,1-Dichloroethylene 1.2 E+2 1.2 E+1
156-59-2  [1,2-Dichloroethylene (cis) 43 E+1 43 E+0
156-60-5 |1,2-Dichloroethylene (trans) 6.9 E+1 6.9 E+0
120-83-2  [2,4-Dichlorophenol 1.8 E+2 1.8 E+1
94-82-6  [4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB) 4.9 E+2 4.9 E+1
94-75-7 2,4-Dichlorophenoxyacetic Acid (2,4-D) 6.9 E+2 6.9 E+2 6.9 E+1
78-87-5  |1,2-Dichloropropane 3.4E-1 3.4 E-2
142-28-9  [1,3-Dichloropropane 1.0 E+2 1.0 E+1
542-75-6  |1,3-Dichloropropene 7.8 E-1 7.8 E-2
616-23-9  [2,3-Dichloropropanol 1.8 E+2 1.8 E+1
62-73-7  |Dichlorvos 1.7 E+0 1.7 E-1
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115-32-2  [Dicofol 1.1 E+0 1.1E-1
77-73-6  |Dicyclopentadiene 54 E-1 54 E-2
60-57-1  |Dieldrin 3.0 E-2 35E-2 3.0E-3
112-34-5 [Diethylene glycol, monobutyl ether 6.1 E+2 6.1 E+1
111-90-0  [Diethylene glycol, monoethyl ether 3.7 E+3 3.7 E+2
617-84-5 |Diethylformamide 2.4 E+1 2.4 E+0
103-23-1 |Di(2-ethylhexyl)adipate 41 E+2 41 E+1
84-66-2  |Diethyl phthalate 4.9 E+4 4.9 E+3
56-53-1 [Diethylstilbestrol 1.0 E-4 1.0 E-5
43222-48-6 |Difenzoquat (Avenge) 4.9 E+3 4.9 E+2
35367-38-5 |Diflubenzuron 1.2 E+3 1.2 E+2
28553-12-0 [Diisononyl phthalate 1.2 E+3 1.2 E+2
1445-75-6  |Diisopropyl methylphosphonate 4.9 E+3 4.9 E+2
55290-64-7 |Dimethipin 1.2 E+3 1.2 E+2
60-51-5 |Dimethoate 1.2 E+1 1.2 E+0
119-90-4  [3,3'-Dimethoxybenzidine 3.5 E+1 3.5 E+0
124-40-3  |Dimethylamine 6.7 E-2 6.7 E-3
121-69-7  [N-N-Dimethylaniline 1.2 E+2 1.2 E+1
95-68-1  [2,4-Dimethylaniline 6.5 E-1 6.5 E-2
21436-96-4 [2,4-Dimethylaniline hydrochloride 8.4 E-1 8.4 E-2
119-93-7  |3,3'-Dimethylbenzidine 21E-1 2.1E-2
68-12-2 N,N-Dimethylformamide 6.1 E+3 6.1 E+2
122-09-8  |Dimethylphenethylamine 6.1 E+1 6.1 E+0
105-67-9  [2,4-Dimethylphenol 1.2 E+3 1.2 E+2
576-26-1 |2,6-Dimethylphenol 3.7 E+1 3.7 E+0
95-65-8  [3,4-Dimethylphenol 6.1 E+1 6.1 E+0
131-11-3  |Dimethyl phthalate 1.0 E+5 1.0 E+4
120-61-6  |Dimethyl terephthalate 6.1 E+3 6.1 E+2
534-52-1  |4,6-Dinitro-o-cresol 6.1 E+0 6.1 E-1
131-89-5  |4,6-Dinitro-o-cyclohexyl phenol 1.2 E+2 1.2 E+1
528-29-0 |1,2-Dinitrobenzene 6.1 E+0 6.1 E-1
99-65-0 1,3-Dinitrobenzene 6.1 E+0 6.1 E-1
100-25-4  |1,4-Dinitrobenzene 6.1 E+0 6.1 E-1
51-28-5  |2,4-Dinitrophenol 1.2 E+2 1.2 E+1
25321-14-6 |Dinitrotoluene mixture 7.2 E-1 72E-2
121-14-2  |2,4-Dinitrotoluene 1.2 E+2 1.2 E+1
606-20-2  |2,6-Dinitrotoluene 6.1 E+1 6.1 E+0
88-85-7  |Dinoseb 6.1 E+1 6.1 E+0
117-84-0 |di-n-Octyl phthalate 2.4 E+3 2.4 E+2
123-91-1  [1,4-Dioxane 44 E+1 1.8 E+1 1.8 E+0
1746-01-6  |Dioxin (2,3,7,8-TCDD) 3.9E-6 4.6 E-6 3.9E-7
957-51-7  [Diphenamid 1.8 E+3 1.8 E+2
122-39-4  |Diphenylamine 1.5 E+3 1.5 E+2
74-31-7 N,N-Diphenyl-1,4 benzenediamine (DPPD) 1.8 E+1 1.8 E+0
122-66-7 |1,2-Diphenylhydrazine 6.1 E-1 6.1 E-2
127-63-9  [Diphenyl sulfone 1.8 E+2 1.8 E+1
85-00-7  |Diquat 1.3 E+2 1.3 E+1
1937-37-7  |Direct black 38 5.7 E-2 5.7 E-3
2602-46-2  |Direct blue 6 6.0 E-2 6.0 E-3
16071-86-6 |Direct brown 95 5.2 E-2 5.2E-3
298-04-4 |Disulfoton 24 E+0 24 E-1
505-29-3  [1,4-Dithiane 6.1 E+2 6.1 E+1
330-54-1 |Diuron 1.2 E+2 1.2 E+1
2439-10-3 |Dodine 24 E+2 24 E+1
7429-91-6  |Dysprosium 7.8 E+3 7.8 E+2
115-29-7  [Endosulfan 3.7 E+2 3.7 E+1
145-73-3  [Endothall 1.2 E+3 1.2 E+2
72-20-8  |Endrin 1.8 E+1 2.1E+1 1.8 E+0
106-89-8  [Epichlorohydrin ™ 1.3 E+0 1.3 E-1
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106-88-7 |1,2-Epoxybutane 3.5 E+2 3.5 E+1
759-94-4  |EPTC (S-Ethyl dipropylthiocarbamate) 1.5 E+3 1.5 E+2
16672-87-0 |Ethephon (2-chloroethyl phosphonic acid) 3.1 E+2 3.1 E+1
563-12-2  [Ethion 3.1E+1 3.1E+0
110-80-5 |2-Ethoxyethanol 2.4 E+4 2.4 E+3
111-15-9  [2-Ethoxyethanol acetate 1.8 E+4 1.8 E+3
141-78-6  |Ethyl acetate 1.9 E+4 1.9 E+3
140-88-5 |Ethyl acrylate 2.1E-1 2.1E-2
100-41-4  |Ethylbenzene 4.0 E+2 4.0 E+1
75-00-3  |Ethyl chloride 3.0E+0 3.0E-1
109-78-4  |Ethylene cyanohydrin 1.8 E+4 1.8 E+3
107-15-3  |Ethylene diamine 5.5 E+3 5.5 E+2
107-21-1 |Ethylene glycol 1.0 E+5 1.0 E+4
111-76-2  [Ethylene glycol, monobutyl ether 3.1 E+4 3.1 E+3
75-21-8  |Ethylene oxide 14 E-1 14E-2
96-45-7  |Ethylene thiourea (ETU) 4.4 E+0 44 E-1
60-29-7  |Ethyl ether 1.8 E+3 1.8 E+2
97-63-2  |Ethyl methacrylate 1.4 E+2 1.4 E+1
2104-64-5 |[Ethyl p-nitrophenyl phenylphosphorothioate 6.1 E-1 6.1 E-2
84-72-0  |Ethylphthalyl ethyl glycolate 1.0 E+5 1.0 E+4
101200-48-0 |Express 4.9 E+2 49 E+1
22224-92-6 |[Fenamiphos 1.5 E+1 1.5 E+0
2164-17-2  [Fluometuron 7.9 E+2 7.9 E+1
16984-48-8 |Fluorine (soluble fluoride) 3.7 E+3 4.6 E+3 3.7 E+2
59756-60-4 [Fluoridone 4.9 E+3 4.9 E+2
56425-91-3 |Flurprimidol 1.2 E+3 1.2 E+2
66332-96-5 |Flutolanil 3.7 E+3 3.7 E+2
69409-94-5 |Fluvalinate 6.1 E+2 6.1 E+1
133-07-3  |Folpet 14 E+2 14 E+1
72178-02-0 [Fomesafen 2.6 E+0 2.6 E-1
944-22-9  [Fonofos 1.2 E+2 1.2 E+1
50-00-0  [Formaldehyde 9.2 E+3 9.2 E+2
64-18-6  |Formic Acid 1.0 E+5 1.0 E+4
39148-24-8 |Fosetyl-al 1.0E+5 1.0 E+4
76-13-1  |Freon 113 5.6 E+3 5.6 E+2
110-00-9  [Furan 2.5 E+0 2.5E-1
67-45-8  |Furazolidone 1.3 E-1 1.3 E-2
98-01-1  |Furfural 1.8 E+2 1.8 E+1
531-82-8  |Furium 9.7 E-3 9.7 E-4
60568-05-0 [Furmecyclox 1.6 E+1 1.6 E+0
77182-82-2 |Glufosinate-ammonium 2.4 E+1 2.4 E+0
765-34-4  [Glycidaldehyde 24 E+1 24 E+0
1071-83-6  |Glyphosate 6.1 E+3 6.1 E+2
69806-40-2 [Haloxyfop-methyl 3.1 E+0 3.1E-1
79277-27-3 [Harmony 7.9 E+2 79 E+1
76-44-8  |Heptachlor 1.1E-1 13 E-1 1.1E-2
1024-57-3 |Heptachlor epoxide 5.3 E-2 53 E-3
87-82-1 |Hexabromobenzene 1.2 E+2 1.2 E+1
118-74-1 |Hexachlorobenzene 3.0 E-1 3.0 E-2
87-68-3  |Hexachlorobutadiene 6.2 E+0 6.2 E-1
319-84-6  [HCH (alpha) 9.0 E-2 9.0 E-3
319-85-7 |HCH (beta) 3.2E-1 3.2E-2
58-89-9  |HCH (gamma) Lindane 44 E-1 5.0 E-1 44 E-2
608-73-1 [HCH-technical 3.2E-1 3.2E-2
77-47-4  |Hexachlorocyclopentadiene 3.7 E+2 3.7 E+1
67-72-1  |Hexachloroethane 3.5E+1 3.5 E+0
70-30-4  |Hexachlorophene 1.8 E+1 1.8 E+0
121-82-4  [Hexahydro-1,3,5-trinitro-1,3,5-triazine 4.4 E+0 4.4 E-1
822-06-0 |1,6-Hexamethylene diisocyanate 1.7 E-1 1.7 E-2
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110-54-3  [n-Hexane 1.1 E+2 1.1 E+1
51235-04-2 [Hexazinone 2.0 E+3 2.0 E+2
2691-41-0 |HMX 3.1E+3 3.1 E+2
302-01-2  [Hydrazine, hydrazine sulfate 1.6 E-1 1.6 E-2
60-34-4  |Hydrazine, monomethyl 1.6 E-1 1.6 E-2
57-14-7  |Hydrazine, dimethyl 1.6 E-1 1.6 E-2
74-90-8  |Hydrogen cyanide 1.1 E+1 1.1 E+0
123-31-9  [p-Hydroquinone 8.7 E+0 8.7 E-1
35554-44-0 |Imazalil 7.9 E+2 7.9 E+1
81335-37-7 |Imazaquin 1.5 E+4 1.5E+3
36734-19-7 |Iprodione 2.4 E+3 2.4 E+2
7439-89-6  |Iron 23 E+4 2.3 E+3
78-83-1  |Isobutanol 1.3 E+4 1.3 E+3
78-59-1  |Isophorone 5.1 E+2 5.1 E+1
33820-53-0 |Isopropalin 9.2 E+2 9.2 E+1
1832-54-8  |Isopropyl methyl phosphonic acid 6.1 E+3 6.1 E+2
82558-50-7 [Isoxaben 3.1E+3 3.1E+2
143-50-0  [Kepone 6.1 E-2 35E-2 3.5E-3
77501-63-4 [Lactofen 1.2 E+2 1.2 E+1
7439-92-1 |Lead® 1.5 E+2 15 E+2 15E+1
78-00-2  |Lead (tetraethyl) 6.1 E-3 6.1 E-4
330-55-2  [Linuron 1.2 E+2 1.2 E+1
7439-93-2  |Lithium 1.6 E+3 1.6 E+2
83055-99-6 |Londax 1.2 E+4 1.2 E+3
121-75-5  [Malathion 1.2 E+3 1.2 E+2
108-31-6  |Maleic anhydride 6.1 E+3 6.1 E+2
123-33-1 |Maleic hydrazide 1.7 E+3 1.7 E+2
109-77-3  [Malononitrile 6.1 E+0 6.1 E-1
8018-01-7 |Mancozeb 1.8 E+3 1.8 E+2
12427-38-2 |Maneb 8.1 E+0 8.1E-1
7439-96-5 |Manganese and compounds 1.8 E+3 1.8 E+2
950-10-7  [Mephosfolan 5.5 E+0 5.5E-1
24307-26-4 |Mepiquat chloride 1.8 E+3 1.8 E+2
149-30-4  [2-Mercaptobenzothiazole 1.7 E+1 1.7 E+0
7487-94-7 |Mercury and compounds 2.3 E+1 1.8 E+1 1.8 E+0
22967-92-6 [Mercury (methyl) 6.1 E+0 6.1 E-1
150-50-5 |Merphos 1.8 E+0 1.8 E-1
78-48-8  |Merphos oxide 1.8 E+0 1.8 E-1
57837-19-1 |Metalaxyl 3.7 E+3 3.7 E+2
126-98-7  [Methacrylonitrile 2.1 E+0 2.1E-1
10265-92-6 [Methamidophos 3.1E+0 3.1E-1
67-56-1  |Methanol 3.1E+4 3.1E+3
950-37-8  |Methidathion 6.1 E+1 6.1 E+0
16752-77-5 |Methomyl 44 E+1 44 E+0
72-43-5  |Methoxychlor 3.1 E+2 3.4 E+2 3.1 E+1
109-86-4  [2-Methoxyethanol 6.1 E+1 6.1 E+0
110-49-6  |2-Methoxyethanol acetate 1.2 E+2 1.2 E+1
99-59-2  [2-Methoxy-5-nitroaniline 1.1 E+1 1.1 E+0
79-20-9  |Methyl acetate 2.2E+4 22 E+3
96-33-3  [Methyl acrylate 7.0 E+1 7.0 E+0
95-53-4  [2-Methylaniline (o-toluidine) 2.0 E+0 2.0E-1
636-21-5  [2-Methylaniline hydrochloride 2.7 E+0 2.7E-1
94-74-6  [2-Methyl-4-chlorophenoxyacetic acid 3.1 E+1 3.1 E+0
94-81-5  [4-(2-Methyl-4-chlorophenoxy) butyric acid 6.1 E+2 6.1 E+1
93-65-2  [2-(2-Methyl-4-chlorophenoxy) propionic acid 6.1 E+1 6.1 E+0
16484-77-8 [2-(2-Methyl-1,4-chlorophenoxy) propionic acid 6.1 E+1 6.1 E+0
108-87-2  |Methylcyclohexane 2.6 E+3 2.6 E+2
101-77-9  [4,4'-Methylenebisbenzeneamine 1.9 E+0 1.9 E-1
101-14-4  |4,4'-Methylene bis(2-chloroaniline) 3.7 E+0 3.7 E-1
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101-61-1  [4,4'-Methylene bis(N,N'-dimethyl)aniline 1.1E+1 1.1 E+0
74-95-3  |Methylene bromide 6.7 E+1 6.7 E+0
75-09-2  |Methylene chloride 9.1E+0 9.1 E-1
101-68-8  [4,4'-Methylene diphenyl diisocyanate 1.0 E+1 1.0 E+0
78-93-3  |Methyl ethyl ketone (2-Butanone) 22 E+4 22 E+3
108-10-1  [Methyl isobutyl ketone 5.3 E+3 5.3 E+2
74-93-1  |Methyl Mercaptan 3.5 E+1 3.5 E+0
80-62-6  [Methyl methacrylate 2.2 E+3 2.2 E+2
99-55-8  [2-Methyl-5-nitroaniline 1.5 E+1 1.5 E+0
298-00-0  |[Methyl parathion 1.5 E+1 1.5 E+0
95-48-7  [2-Methylphenol 3.1 E+3 3.1 E+2
108-39-4  [3-Methylphenol 3.1E+3 3.1E+2
106-44-5 |4-Methylphenol 3.1 E+2 3.1 E+1
993-13-5  |Methyl phosphonic acid 1.2 E+3 1.2 E+2
25013-15-4 |Methyl styrene (mixture) 1.3 E+2 1.3 E+1
98-83-9  [Methyl styrene (alpha) 6.8 E+2 6.8 E+1
1634-04-4 |Methyl tertbutyl ether (MTBE) 1.7 E+1 1.7 E+0
51218-45-2 |Metolaclor (Dual) 9.2 E+3 9.2 E+2
21087-64-9 |Metribuzin 1.5 E+3 1.5 E+2
2385-85-5  |Mirex 2.7 E-1 3.1E-2 3.1E-3
2212-67-1 |[Molinate 1.2 E+2 1.2 E+1
7439-98-7 |Molybdenum 3.9E+2 3.8 E+2 3.8 E+1
10599-90-3 [Monochloramine 6.1 E+3 6.1 E+2
300-76-5 [Naled 1.2 E+2 1.2 E+1
15299-99-7 [Napropamide 6.1 E+3 6.1 E+2
7440-02-0 |Nickel (soluble salts) 1.6 E+3 1.6 E+3 1.6 E+2
88-74-4  [2-Nitroaniline 1.8 E+2 1.8 E+1
99-09-2  |3-Nitroaniline 1.8 E+1 1.8 E+0
100-01-6  |4-Nitroaniline 2.3 E+1 2.3 E+0
98-95-3  [Nitrobenzene 2.0 E+1 2.0 E+0
67-20-9  |Nitrofurantoin 43 E+3 4.3 E+2
59-87-0  [Nitrofurazone 3.2 E-1 3.2 E-2
55-63-0  [Nitroglycerin 3.5 E+1 3.5 E+0
556-88-7  [Nitroguanidine 6.1 E+3 6.1 E+2
924-16-3  |N-Nitrosodi-n-butylamine 24 E-2 24 E-3
1116-54-7 |N-Nitrosodiethanolamine 1.7 E-1 1.7 E-2
55-18-5  [N-Nitrosodiethylamine 3.2E-3 32E-4
62-75-9  |N-Nitrosodimethylamine 9.5E-3 9.5 E-4
86-30-6  [N-Nitrosodiphenylamine 9.9 E+1 9.9 E+0
621-64-7  [N-Nitroso di-n-propylamine 6.9 E-2 6.9 E-3
10595-95-6 [N-Nitroso-N-methylethylamine 22 E-2 22 E-3
930-55-2  [N-Nitrosopyrrolidine 2.3E-1 2.3E-2
99-08-1  [m-Nitrotoluene 7.3 E+2 73 E+1
88-72-2  |o-Nitrotoluene 8.8 E-1 8.8 E-2
99-99-0  |p-Nitrotoluene 1.2 E+1 1.2 E+0
27314-13-2  [Norflurazon 2.4 E+3 2.4 E+2
85509-19-9 [NuStar 43 E+1 43 E+0
32536-52-0 [Octabromodiphenyl ether 1.8 E+2 1.8 E+1
152-16-9  |Octamethylpyrophosphoramide 1.2 E+2 1.2 E+1
19044-88-3 |Oryzalin 3.1E+3 3.1E+2
19666-30-9 [Oxadiazon 3.1E+2 3.1 E+1
23135-22-0 |Oxamyl 1.5E+3 1.5 E+2
42874-03-3 |Oxyfluorfen 1.8 E+2 1.8 E+1
76738-62-0 [Paclobutrazol 7.9 E+2 7.9 E+1
4685-14-7 [Paraquat 2.7 E+2 2.7 E+1
56-38-2  |Parathion 3.7E+2 3.7E+1
1114-71-2  |Pebulate 3.1 E+3 3.1 E+2
40487-42-1 [Pendimethalin 24 E+3 24 E+2
87-84-3  [Pentabromo-6-chloro cyclohexane 2.1 E+1 2.1 E+0
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32534-81-9 |Pentabromodiphenyl ether 1.2 E+2 1.2 E+1
608-93-5  [Pentachlorobenzene 49 E+1 4.9 E+0
82-68-8  [Pentachloronitrobenzene 1.9 E+0 1.9 E-1
87-86-5  [Pentachlorophenol 3.0 E+0 4.4 E+0 3.0E-1
7601-90-3 |Perchlorate 7.8 E+0 7.8 E-1
52645-53-1 |Permethrin 3.1E+3 3.1E+2
13684-63-4 |Phenmedipham 1.5 E+4 1.5 E+3
108-95-2  [Phenol 1.8 E+4 1.8 E+3
92-84-2  [Phenothiazine 1.2 E+2 1.2 E+1
108-45-2  |m-Phenylenediamine 3.7 E+2 3.7 E+1
95-54-5  [o-Phenylenediamine 1.0 E+1 1.0 E+0
106-50-3  [p-Phenylenediamine 1.2 E+4 1.2 E+3
62-38-4  |Phenylmercuric acetate 4.9 E+0 49 E-1
90-43-7  [2-Phenylphenol 2.5 E+2 2.5E+1
298-02-2  [Phorate 1.2 E+1 1.2 E+0
732-11-6  [Phosmet 1.2 E+3 1.2 E+2
7803-51-2 |Phosphine 1.8 E+1 1.8 E+0
7723-14-0  |Phosphorus (white) 1.6 E+0 1.6 E-1
100-21-0  |p-Phthalic acid 6.1 E+4 6.1 E+3
85-44-9  |Phthalic anhydride 1.0 E+5 1.0 E+4
1918-02-1 |Picloram 4.3 E+3 4.3 E+2
29232-93-7 [Pirimiphos-methyl 6.1 E+2 6.1 E+1
Polybrominated biphenyls 5.5 E-2 5.5 E-3
Polychlorinated biphenyls (PCBs, see IRIS) 2.2E-1 8.9 E-2 8.9 E-3
12674-11-2 | PCBs (unspeciated mixture, low risk, e.g. Aroclo 3.9 E+0 8.9 E-2 8.9 E-3
11097-69-1 [ PCBs (unspeciated mixture, high risk, e.g. Arocl 2.2E-1 8.9 E-2 8.9 E-3
61788-33-8 |Polychlorinated terphenyls 1.1E-1 1.1E-2
83-32-9 Acenaphthene 3.7 E+3 3.7 E+2
120-12-7 Anthracene 22 E+4 22 E+3
56-55-3 Benz[a]anthracene 6.2 E-1 6.2 E-2
205-99-2 Benzo[b]fluoranthene 6.2 E-1 6.2 E-2
207-08-9 Benzo[k]fluoranthene * 3.8 E-1 3.8 E-2
50-32-8 Benzo[a]pyrene 6.2 E-2 3.8 E-2 3.8 E-3
218-01-9 Chrysene ° 3.8 E+0 3.8 E-1
53-70-3 Dibenz[ah]anthracene 6.2 E-2 6.2 E-3
206-44-0 Fluoranthene 2.3 E+3 2.3 E+2
86-73-7 Fluorene 2.7 E+3 2.7 E+2
193-39-5 Indeno[1,2,3-cd]pyrene 6.2 E-1 6.2 E-2
91-20-3 Naphthalene * 1.7 E+0 1.7 E-1
129-00-0 Pyrene 2.3 E+3 2.3 E+2
67747-09-5 |Prochloraz 3.2 E+0 3.2E-1
26399-36-0 |Profluralin 3.7E+2 3.7E+1
1610-18-0 |Prometon 9.2 E+2 9.2 E+1
7287-19-6  |Prometryn 2.4 E+2 2.4 E+1
23950-58-5 |Pronamide 4.6 E+3 4.6 E+2
1918-16-7 |Propachlor 7.9 E+2 7.9 E+1
709-98-8  |Propanil 3.1 E+2 3.1 E+1
2312-35-8 [Propargite 1.2 E+3 1.2 E+2
107-19-7  [Propargyl alcohol 1.2 E+2 1.2 E+1
139-40-2  |Propazine 1.2 E+3 1.2 E+2
122-42-9  |Propham 1.2 E+3 1.2 E+2
60207-90-1 [Propiconazole 7.9 E+2 7.9 E+1
103-65-1 |n-Propylbenzene 2.4 E+2 2.4 E+1
57-55-6  |Propylene glycol 3.0 E+4 3.0 E+3
52125-53-8 |Propylene glycol, monoethyl ether 43 E+4 4.3 E+3
107-98-2  |Propylene glycol, monomethyl ether 4.3 E+4 4.3 E+3
75-56-9  |Propylene oxide 1.9 E+0 1.9 E-1
81335-77-5 |Pursuit 15 E+4 1.5E+3
51630-58-1 |[Pydrin 1.5 E+3 1.5 E+2
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ERM

Table 3-1a

Soil Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site

Sacramento County, California

Human Health

Residential PRG | CHHSL for | Screening Level
for Soil Soil for Soil
CAS No. Chemical (mg/kg) (mg/kg) (mg/kg)
110-86-1 |Pyridine 6.1 E+1 6.1 E+0
13593-03-8 [Quinalphos 3.1 E+1 3.1 E+0
91-22-5 Quinoline 1.6 E-1 1.6 E-2
121-82-4  [RDX (Cyclonite) 44 E+0 44 E-1
10453-86-8 |Resmethrin 1.8 E+3 1.8 E+2
299-84-3  [Ronnel 3.1 E+3 3.1 E+2
83-79-4 Rotenone 24 E+2 24 E+1
78587-05-0 [Savey 1.5 E+3 1.5 E+2
7783-00-8 [Selenious Acid 3.1E+2 3.1 E+1
7782-49-2  |Selenium 3.9 E+2 3.8 E+2 3.8 E+1
630-10-4 |Selenourea 3.1 E+2 3.1 E+1
74051-80-2 [Sethoxydim 55 E+3 55 E+2
7440-22-4 |Silver and compounds 3.9 E+2 3.8 E+2 3.8 E+1
122-34-9  [Simazine 4.1 E+0 4.1E-1
148-18-5 |Sodium diethyldithiocarbamate 1.8 E+0 1.8 E-1
62-74-8 Sodium fluoroacetate 1.2 E+0 1.2 E-1
13718-26-8 |Sodium metavanadate 6.1 E+1 6.1 E+0
7440-24-6 |Strontium, stable 4.7 E+4 4.7 E+3
57-24-9  |Strychnine 1.8 E+1 1.8 E+0
100-42-5 |[Styrene 1.7 E+3 1.7 E+2
80-07-9  [1,1'-Sulfonylbis (4-chlorobenzene) 3.9 E+2 3.9 E+1
88671-89-0 [Systhane 1.5 E+3 1.5 E+2
1746-01-6 |2,3,7,8-TCDD (dioxin) 3.9E-6 3.9E-7
34014-18-1 |[Tebuthiuron 43 E+3 43 E+2
3383-96-8 [Temephos 1.2 E+3 1.2 E+2
5902-51-2 |Terbacil 79 E+2 79 E+1
13071-79-9 |Terbufos 1.5 E+0 1.5E-1
886-50-0  [Terbutryn 6.1 E+1 6.1 E+0
95-94-3 1,2,4,5-Tetrachlorobenzene 1.8 E+1 1.8 E+0
630-20-6  [1,1,1,2-Tetrachloroethane 3.2 E+0 3.2 E-1
79-34-5 1,1,2,2-Tetrachloroethane * 55E-2 55E-3
127-18-4  [Tetrachloroethylene (PCE) 48 E-1 48 E-2
58-90-2 2,3,4,6-Tetrachlorophenol 1.8 E+3 1.8 E+2
5216-25-1 |p,a,a,a-Tetrachlorotoluene 24 E-2 24 E-3
961-11-5  [Tetrachlorovinphos 2.0E+1 2.0 E+0
3689-24-5 |Tetraethyldithiopyrophosphate 3.1E+1 3.1 E+0
109-99-9  |Tetrahydrofuran 9.4 E+0 9.4 E-1
7440-28-0 |Thallium and compounds 5.2 E+0 5.0 E+0 5.0 E-1
28249-77-6 |Thiobencarb 6.1 E+2 6.1 E+1
N/A Thiocyanate 3.1 E+3 3.1 E+2
39196-18-4 |Thiofanox 1.8 E+1 1.8 E+0
23564-05-8 [Thiophanate-methyl 4.9 E+3 4.9 E+2
137-26-8  [Thiram 3.1 E+2 3.1 E+1
7440-31-5 |Tin (inorganic, also see tributyltin oxide) 4.7 E+4 4.7 E+3
7440-32-6 |Titanium 1.0 E+5 1.0E+4
108-88-3  [Toluene 52 E+2 52 E+1
95-80-7 Toluene-2,4-diamine 1.5E-1 1.5 E-2
95-70-5 Toluene-2,5-diamine 3.7E+4 3.7 E+3
823-40-5 |Toluene-2,6-diamine 1.2E+4 1.2 E+3
106-49-0  |p-Toluidine 2.6 E+0 2.6 E-1
8001-35-2 [Toxaphene 44 E-1 4.6 E-1 44 E-2
66841-25-6 [Tralomethrin 4.6 E+2 4.6 E+1
2303-17-5 [Triallate 7.9 E+2 79 E+1
82097-50-5 |[Triasulfuron 6.1 E+2 6.1 E+1
615-54-3  |1,2,4-Tribromobenzene 3.1 E+2 3.1 E+1
126-73-8  [Tributyl phosphate 53 E+1 5.3 E+0
56-35-9  |Tributyltin oxide (TBTO) 1.8 E+1 1.8 E+0
634-93-5 [2,4,6-Trichloroaniline 1.4 E+1 1.4 E+0
33663-50-2 |2,4,6-Trichloroaniline hydrochloride 1.7 E+1 1.7 E+0
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ERM

Table 3-1a Soil Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California
Human Health
Residential PRG | CHHSL for | Screening Level
for Soil Soil for Soil
CAS No. Chemical (mg/kg) (mg/kg) (mg/kg)
120-82-1 |1,2,4-Trichlorobenzene 6.2 E+1 6.2 E+0
71-55-6 1,1,1-Trichloroethane 1.2 E+3 1.2 E+2
79-00-5 1,1,2-Trichloroethane 73 E-1 7.3 E-2
79-01-6  |Trichloroethylene (TCE) * 2.9 E+0 29E-1
75-69-4  |Trichlorofluoromethane 3.9 E+2 3.9 E+1
95-95-4 2,4,5-Trichlorophenol 6.1 E+3 6.1 E+2
88-06-2 2,4,6-Trichlorophenol 6.1 E+0 6.1 E-1
93-76-5 2,4,5-Trichlorophenoxyacetic Acid (2,4,5-T) 6.1 E+2 5.5 E+2 5.5 E+1
93-72-1  [2-(2,4,5-Trichlorophenoxy) propionic acid 4.9 E+2 4.9 E+1
598-77-6  [1,1,2-Trichloropropane 7.1 E+1 7.1 E+0
96-18-4  [1,2,3-Trichloropropane 3.4 E-2 34E-3
96-19-5 1,2,3-Trichloropropene 5.2 E+0 5.2 E-1
58138-08-2 |Tridiphane 1.8 E+2 1.8 E+1
121-44-8  |Triethylamine 2.3 E+1 2.3 E+0
1582-09-8 |Trifluralin 6.3 E+1 6.3 E+0
552-30-7  [Trimellitic Anhydride (TMAN) 8.6 E+0 8.6 E-1
95-63-6 1,2,4-Trimethylbenzene 5.2 E+1 5.2 E+0
108-67-8  [1,3,5-Trimethylbenzene 21 E+1 2.1 E+0
512-56-1 |Trimethyl phosphate 1.3 E+1 1.3 E+0
99-35-4 1,3,5-Trinitrobenzene 1.8 E+3 1.8 E+2
479-45-8  |Trinitrophenylmethylnitramine 6.1 E+2 6.1 E+1
118-96-7  |2,4,6-Trinitrotoluene 1.6 E+1 1.6 E+0
791-28-6 | Triphenylphosphine oxide 1.2 E+3 1.2 E+2
115-96-8  [Tris(2-chloroethyl) phosphate 3.5E+1 3.5 E+0
78-42-2  |Tris(2-ethylhexyl) phosphate 1.5 E+2 1.5E+1
7440-61-1 |Uranium (chemical toxicity only) 1.6 E+1 1.6 E+0
7440-62-2 |Vanadium and compounds 7.8 E+1 5.3 E+0 53 E-1
1929-77-7 |Vernam 6.1 E+1 6.1 E+0
50471-44-8 |Vinclozolin 1.5 E+3 1.5 E+2
108-05-4  [Vinyl acetate 4.3 E+2 43 E+1
593-60-2  [Vinyl bromide (bromoethene) 1.9 E-1 1.9 E-2
75-01-4 | Vinyl chloride (child/adult) 79 E-2 79 E-3
81-81-2  [Warfarin 1.8 E+1 1.8 E+0
1330-20-7 |Xylenes 2.7 E+2 2.7 E+1
7440-66-6 |Zinc 23 E+4 23 E+4 2.3 E+3
1314-84-7 |Zinc phosphide 2.3 E+1 2.3 E+0
12122-67-7 |Zineb 3.1 E+3 3.1E+2
Notes and Key:

Screening levels are one-tenth the lower of the residential land use CHHSL, or carcinogenic or non-carcinogenic PRG.
If a California Modified PRG was identified for a compound, the lower of the Cal-modified PRG or standard PRG was us
For TCE, the California Modified PRG was selected.

a = Indicates the California Modified PRG was used to develop the screening value.

CHHSL = California Human Health Screening Level
COPC = Chemical of potential concern
mg/kg = Milligrams per kilogram

Sources:

United States Environmental Protection Agency Region 9 Preliminary Remediation Goals (PRGs), Version 9, October 20C
Stanford ]. Smucker Ph.D., Environmental Protection Agency, Region IX.
Technical Support Section (SFD-8-4), 75 Hawthorne Street, San Francisco, CA 94105-3901.

Use of California Human Health Screening Levels in Evaluation of Contaminated Properties ,

California Environmental Protection Agency (January 2005).
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Table 3-1b

Soil Vapor and Air Human Health COPC Screening Levels

Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site

Sacramento County, California

Calculated
CHHSL for CHHSL for
Ambient Air Shallow Soil Shallow Soil Soil Vapor
PRG Vapor Vapor Screening Level

CAS No. Chemical (pg/ms) (pg/ms)a (pg/ms) (;,lg/me’)b
75-07-0 Acetaldehyde 8.7 E-1 3.8 E+2 3.8 E+1
67-64-1 Acetone 3.3 E+3 1.5 E+5 1.5E+4
75-05-8 Acetonitrile 6.2 E+1 2.6 E+4 2.6 E+3
107-02-8 Acrolein 2.1E-2 8.5 E+0 8.5E-1
107-13-1 Acrylonitrile 6.7 E-3 3.6 E+0 3.6 E-1
309-00-2 Aldrin 3.9E4 2.8 E-1 2.8 E-2
100-52-7 Benzaldehyde 3.7E+2 1.6 E+5 1.6 E+4
71-43-2 Benzene 25E-1 3.6 E+1 3.6 E+0
100-44-7 Benzyl chloride 4.0E-2 22 E+1 2.2 E+0
92-52-4 1,1-Biphenyl 1.8 E+2 8.4 E+4 8.4 E+3
111-44-4 Bis(2-chloroethyl)ether 6.1E-3 1.5 E+0 15E-1
542-88-1 Bis(chloromethyl)ether 3.1E-5 1.7 E-2 1.7 E-3
75-27-4 Bromodichloromethane 1.1E-1 3.1 E+1 3.1 E+0
75-25-2 Bromoform (tribromomethane) 1.7 E+0 1.2 E+3 1.2 E+2
74-83-9 Bromomethane (Methyl bromide) 52 E+0 23 E+3 23 E+2
106-99-0 1,3-Butadiene 1.1E-2 5.9 E+0 59 E-1
71-36-3 1-Butanol 9.5 E+0 4.6 E+3 4.6 E+2
104-51-8 n-Butylbenzene 1.5 E+2 6.5 E+4 6.5 E+3
135-9-88 sec-Butylbenzene 1.5E+2 6.5 E+4 6.5 E+3
98-06-6 tert-Butylbenzene 1.5 E+2 6.5 E+4 6.5 E+3
75-15-0 Carbon disulfide 73 E+2 3.1 E+5 3.1E+4
56-23-5 Carbon tetrachloride 1.3E-1 2.5 E+1 2.5 E+0
12789-03-6 Chlordane (technical) 19E-2 42 E+0 4.2E-1
108-90-7 Chlorobenzene 6.2 E+1 4.5 E+5 4.5 E+4
126-99-8 2-Chloro-1,3-butadiene 7.3 E+0 3.1 E+3 3.1 E+2
109-69-3 1-Chlorobutane 1.5E+3 6.3 E+5 6.3 E+4
75-45-6 Chlorodifluoromethane 5.1 E+4 2.2 E+7 22 E+6
75-00-3 Chloroethane 2.3 E+0 1.2 E+3 1.2 E+2
67-66-3 Chloroform 8.3 E-2 2.0E+2 2.0 E+1
74-87-3 Chloromethane (methyl chloride) 9.5 E+1 1.0 E+3 1.0 E+2
95-57-8 2-Chlorophenol 1.8 E+1 8.2 E+3 8.2 E+2
75-29-6 2-Chloropropane 1.0 E+2 4.6 E+4 4.6 E+3
107-05-1 3-Chloropropene (allyl chloride) 1.0 E+0 1.7 E+2 1.7 E+1
123-73-9 Crotonaldehyde 35E-3 1.9 E+0 19E-1
98-82-8 Cumene (isopropylbenzene) 40E+2 1.8 E+5 1.8 E+4
110-82-7 Cyclohexane 6.2 E+3 2.7 E+6 2.7 E+5
99-87-6 p-Cymene 1.1 E+2 3.2E+5 32E+4
72-55-9 DDE 2.0E-2 1.4 E+1 1.4 E+0
132-64-9 Dibenzofuran 7.3 E+0 6.2 E+3 6.2 E+2
124-48-1 Dibromochloromethane 8.0 E-2 4.6 E+1 4.6 E+0
96-12-8 1,2-Dibromo-3-chloropropane 9.6 E-4 6.5 E-1 6.5 E-2
106-93-4 1,2-Dibromoethane (EDB) 34E-3 1.7 E+1 1.7 E+0
95-50-1 1,2-Dichlorobenzene 21E+2 9.1 E+4 9.1 E+3
541-73-1 1,3-Dichlorobenzene 1.1 E+2 48 E+4 48 E+3
106-46-7 1,4-Dichlorobenzene 3.1E-1 9.7 E+1 9.7 E+0
75-71-8 Dichlorodifluoromethane 2.1 E+2 9.1 E+4 9.1 E+3
75-34-3 1,1-Dichloroethane 1.2 E+0 6.6 E+2 6.6 E+1
107-06-2 1,2-Dichloroethane (EDC) 74 E-2 5.0 E+1 5.0 E+0
75-35-4 1,1-Dichloroethylene 2.1 E+2 3.1E+4 3.1 E+3
156-59-2 1,2-Dichloroethylene (cis) 3.7 E+1 1.6 E+4 1.6 E+3
156-60-5 1,2-Dichloroethylene (trans) 7.3 E+1 3.2 E+4 3.2 E+3
78-87-5 1,2-Dichloropropane 9.9 E-2 1.1 E+2 1.1 E+1
142-28-9 1,3-Dichloropropane 73 E+1 3.2 E+5 3.2E+4
594-20-7 2,2-Dichloropropane 9.9 E-2 1.1 E+2 1.1 E+1
542-75-6 1,3-Dichloropropene 48E-1 6.7 E+1 6.7 E+0
10061-01-5 cis-1,3-Dichloropropene 4.8 E-1 6.7 E+1 6.7 E+0
10061-02-6 trans-1,3-Dichloropropene 48E-1 6.7 E+1 6.7 E+0
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Table 3-1b  Soil Vapor and Air Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

Calculated
CHHSL for CHHSL for
Ambient Air Shallow Soil Shallow Soil Soil Vapor
PRG Vapor Vapor Screening Level

CAS No. Chemical (pg/ms) (pg/ms)a (pg/ms) (;,lg/me’)b
563-58-6 1,1-Dichloropropene 48E-1 6.7 E+1 6.7 E+0
60-57-1 Dieldrin 42E-4 3.0E-1 3.0E-2
123-91-1 1,4-Dioxane 6.1 E-1 1.4 E+2 1.4 E+1
115-29-7 Endosulfan 2.2 E+1 1.3 E+4 1.3 E+3
64-17-5 Ethanol 1.8 E+3 7.9 E+5 7.9 E+4
141-78-6 Ethyl acetate 3.3 E+3 1.4 E+6 1.4 E+5
100-41-4 Ethylbenzene 1.1 E+3 9.6 E+2 9.6 E+1
75-21-8 Ethylene oxide 1.9E-2 1.2 E+1 1.2 E+0
60-29-7 Ethyl ether 7.3 E+2 3.2 E+5 3.2 E+4
97-63-2 Ethyl methacrylate 33 E+2 1.4 E+5 1.4 E+4
622-96-8 4-Ethyltoluene 1.1 E+2 3.2 E+5 32 E+4
76-13-1 Freon 113 3.1E+4 1.4 E+7 1.4 E+6
76-14-2 Freon 114 3.1 E+4 1.4 E+7 14 E+6
110-00-9 Furan 3.7 E+0 1.6 E+3 1.6 E+2
76-44-8 Heptachlor 1.5E-3 9.0 E-1 9.0 E-2
1024-57-3 Heptachlor epoxide 7.4 E-4 5.5 E-1 5.5 E-2
142-82-5 Heptane 2.1 E+2 8.7 E+4 8.7 E+3
87-68-3 Hexachlorobutadiene 8.6 E-2 49 E+1 4.9 E+0
319-84-6 HCH (alpha) 1.1E-3 1.7 E+0 1.7 E-1
58-89-9 HCH (gamma) Lindane 52E-3 43 E+0 4.3 E-1
77-47-4 Hexachlorocyclopentadiene 2.1E-1 1.1 E+2 1.1 E+1
67-72-1 Hexachloroethane 48 E-1 2.8 E+2 2.8 E+1
591-78-6 2-Hexanone 3.1 E+3 3.6 E+4 3.6 E+3
110-54-3 n-Hexane 2.1 E+2 8.7 E+4 8.7 E+3
74-90-8 Hydrogen cyanide 3.1 E+0 1.3 E+3 1.3 E+2
78-83-1 Isobutanol 1.1 E+3 4.7 E+5 4.7 E+4
7439-97-6 Mercury (elemental) 3.1E-1 4.5 E+1 4.5 E+0
126-98-7 Methacrylonitrile 7.3 E-1 3.1 E+2 3.1 E+1
67-56-1 Methanol 1.8 E+3 7.9 E+5 79 E+4
72-43-5 Methoxychlor 1.8 E+1 9.8 E+3 9.8 E+2
79-20-9 Methyl acetate 3.7E+3 1.6 E+6 1.6 E+5
96-33-3 Methyl acrylate 1.1 E+2 4.7 E+4 4.7 E+3
108-87-2 Methylcyclohexane 3.1 E+3 1.4 E+6 1.4 E+5
74-95-3 Methylene bromide 3.7 E+1 1.7 E+4 1.7 E+3
75-09-2 Methylene chloride 4.1 E+0 1.0 E+3 1.0 E+2
78-93-3 Methyl ethyl ketone (2-Butanone) 5.1 E+3 23 E+6 23 E+5
108-10-1 Methyl isobutyl ketone 3.1 E+3 3.6 E+4 3.6 E+3
80-62-6 Methyl methacrylate 7.3 E+2 3.2 E+5 32E+4
1634-04-4 Methyl tertbutyl ether (MTBE) 7.4 E+0 4.0 E+3 4.0 E+2
98-95-3 Nitrobenzene 2.1 E+0 9.1 E+2 9.1 E+1
79-46-9 2-Nitropropane 72E-4 39E-1 39E-2
88-72-2 o-Nitrotoluene 29E-2 1.6 E+4 1.6 E+3
205-99-2 Benzo|[b]fluoranthene 9.2 E-3 1.1 E+1 1.1 E+0
218-01-9 Chrysene 1.7 E-1 1.1 E+2 1.1 E+1
86-73-7 Fluorene 1.5 E+2 6.8 E+4 6.8 E+3
91-20-3 Naphthalene 5.6 E-2 32E+1 3.2 E+0
129-00-0 Pyrene 1.1E+2 53 E+4 53 E+3
67-63-0 2-Propanol 9.5 E+0 4.6 E+3 4.6 E+2
103-65-1 n-Propylbenzene 1.5 E+2 6.4 E+4 6.4 E+3
100-42-5 Styrene 1.1 E+3 4.1 E+5 41 E+4
630-20-6 1,1,1,2-Tetrachloroethane 2.6 E-1 1.4 E+2 1.4 E+1
79-34-5 1,1,2,2-Tetrachloroethane 3.3 E-2 1.8 E+1 1.8 E+0
127-18-4 Tetrachloroethylene (PCE) 3.2E-1 1.8 E+2 1.8 E+1
109-99-9 Tetrahydrofuran 9.9 E-1 53 E+2 53 E+1
108-88-3 Toluene 4.0E+2 1.4 E+5 1.4 E+4
87-61-6 1,2,3-Trichlorobenzene 3.7 E+0 99 E+4 99 E+3
120-82-1 1,2,4-Trichlorobenzene 3.7 E+0 99 E+4 99 E+3
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Table 3-1b

Soil Vapor and Air Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

Calculated
CHHSL for CHHSL for
Ambient Air Shallow Soil Shallow Soil Soil Vapor
PRG Vapor Vapor Screening Level
CAS No. Chemical (pg/ms) (pg/ms)a (pg/ms) (;,lg/me’)b

71-55-6 1,1,1-Trichloroethane 23 E+3 9.9 E+5 9.9 E+4
79-00-5 1,1,2-Trichloroethane 1.2 E-1 6.6 E+1 6.6 E+0
79-01-6 Trichloroethylene (TCE) 1.7 E-2 53 E+2 53 E+1
75-69-4 Trichlorofluoromethane 7.3 E+2 3.1 E+5 3.1 E+4
96-18-4 1,2,3-Trichloropropane 34E-3 1.9 E+0 19E-1
95-63-6 1,2,4-Trimethylbenzene 6.2 E+0 2.7 E+3 2.7E+2
108-67-8 1,3,5-Trimethylbenzene 6.2 E+0 2.7 E+3 2.7E+2
540-84-1 2,2,4-Trimethylpentane 1.1 E+2 3.2 E+5 3.2E+4
108-05-4 Vinyl acetate 2.1 E+2 9.0 E+4 9.0 E+3
75-01-4 Vinyl chloride (child/adult) 1.1E-1 1.3 E+1 1.3 E+0
1330-20-7 Xylenes 1.1 E+2 3.2E+5 3.2 E+4
Notes and Key:

a = CHHSLs calculated based on equations and parameters in the guidance manual, and the most recent version of the Johnson &

Ettinger model (See Attachment B for calculations).

b = Soil vapor screening level is one-tenth the CHHSL if available. If no CHHSL is available, then the soil vapor screening level

is one tenth the

CHHSL = California Human Health Screening Level

calculated CHHSL.

COPC = Chemical of potential concern
pg/m’ = Micrograms per cubic meter

Sources:

United States Environmental Protection Agency Region 9 Preliminary Remediation Goals (PRGs), Version 9, October 2004.

Stanford J. Smucker Ph.D., Environmental Protection Agency, Region IX.
Technical Support Section (SFD-8-4), 75 Hawthorne Street, San Francisco, CA 94105-3901.
Use of California Human Health Screening Levels in Evaluation of Contaminated Properties ,

California Environmental Protection Agency (January 2005).

ERM

Chemical

Ethanol

2-Propanol
2-Hexanone
4-Ethyltoluene
2,2,4-Trimethylpentane
Freon 114

Heptane
1,2,3-Trichlorobenzene
1,1-Dichloropropene
2,2-Dichloropropane
p-Cymene

Surrogate

Methanol

1-Butanol

Methyl isobutyl ketone
Xylene

Xylene

Freon 113

Hexane
1,2,4-Trichlorobenzene
1,3-Dichloropropene
1,2-Dichloropropane
Xylene
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Table 3-1c  Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion

CAS No. Chemical (ng/L) (ng/L) (pg/L) (pg/L) (ng/L)
30560-19-1 [Acephate 7.7 E+0 7.7 E-1 7.7E-01
75-07-0 Acetaldehyde 1.7 E+0 1.7E-1 P 1.7E-01
34256-82-1 |Acetochlor 7.3 E+2 7.3 E+1 7.3E+01
67-64-1 Acetone 5.5 E+3 5.5 E+2 P 5.5E+02
75-86-5 Acetone cyanohydrin 2.9 E+1 29 E+0 2.9E+00
75-05-8 Acetonitrile 1.0 E+2 1.0 E+1 1.0E+01
107-02-8  [Acrolein 42E-2 42E-3 4.2E-03
79-06-1 Acrylamide 1.5E-2 15E-3 1.5E-03
79-10-7 Acrylic acid 1.8 E+4 1.8 E+3 1.8E+03
107-13-1  |Acrylonitrile * 1.1E-2 1.1E-3 1.1E-03
15972-60-8  Alachlor 8.4 E-1 4.0 E+0 8.4 E-2 8.4E-02
1596-84-5  |Alar 5.5 E+3 5.5 E+2 5.5E+02
116-06-3  |Aldicarb 3.6 E+1 3.6 E+0 3.6E+00
1646-88-4 | Aldicarb sulfone 3.6 E+1 3.6 E+0 3.6E+00
309-00-2 Aldrin 40E-3 4.0E-4 4.0E-04
74223-64-6  |Ally 9.1 E+3 9.1 E+2 9.1E+02
107-18-6 Allyl alcohol 1.8 E+2 1.8 E+1 1.8E+01
107-05-1  |Allyl chloride 1.0 E+1 1.0 E+0 P 1.0E+00
7429-90-5 [Aluminum 3.6 E+4 6.0 E+2 6.0 E+1 6.0E+01
20859-73-8  |Aluminum phosphide 1.5 E+1 1.5 E+0 1.5E+00
67485-29-4 |Amdro 1.1 E+1 1.1 E+0 1.1E+00
834-12-8  |Ametryn 3.3 E+2 3.3 E+1 3.3E+01
1321-12-6 | Aminodinitrotoluene 73 E+0 7.3 E-1 7.3E-01
591-27-5  [m-Aminophenol 2.6 E+3 2.6 E+2 2.6E+02
504-24-5 4-Aminopyridine 7.3 E-1 73 E-2 7.3E-02
33089-61-1 |Amitraz 9.1 E+1 9.1 E+0 9.1E+00
7773-06-0  |Ammonium sulfamate 73 E+3 7.3 E+2 7.3E+02
62-53-3 Aniline 1.2 E+1 1.2 E+0 1.2E+00
7440-36-0  [Antimony and compounds 1.5E+1 2.0 E+1 1.5 E+0 1.5E+00
74115-24-5 |Apollo 4.7 E+2 4.7 E+1 4.7E+01
140-57-8 Aramite 2.7 E+0 2.7E-1 2.7E-01
7440-38-2  |Arsenic * 7.1E-3 4.0 E-3 4.0 E-4 4.0E-04
76578-14-8 | Assure 3.3 E+2 3.3 E+1 3.3E+01
3337-71-1  |Asulam 1.8 E+3 1.8 E+2 1.8E+02
1912-24-9  |Atrazine 3.0E-1 1.5E-1 15E-2 1.5E-02
71751-41-2  [Avermectin B1 1.5E+1 1.5 E+0 1.5E+00
103-33-3  |Azobenzene 6.1 E-1 6.1 E-2 6.1E-02
7440-39-3  |Barium and compounds 2.6 E+3 2.0 E+3 2.0 E+2 2.0E+02
114-26-1 Baygon 1.5 E+2 1.5 E+1 1.5E+01
43121-43-3  |Bayleton 1.1E+3 1.1 E+2 1.1E+02
68359-37-5  |Baythroid 9.1 E+2 9.1 E+1 9.1E+01
1861-40-1  |Benefin 1.1 E+4 1.1 E+3 1.1E+03
17804-35-2  [Benomyl 1.8 E+3 1.8 E+2 1.8E+02
25057-89-0  |Bentazon 1.1E+3 2.0 E+2 2.0 E+1 2.0E+01
100-52-7  |Benzaldehyde 3.6 E+3 3.6 E+2 3.6E+02
71-43-2 Benzene 3.5E-1 1.5E-1 15E-2 P 1.5E-02
92-87-5 Benzidine 29E-4 29E-5 2.9E-05
65-85-0 Benzoic acid 1.5E+5 1.5 E+4 1.5E+04
98-07-7 Benzotrichloride 52E-3 5.2E-4 5.2E-04
100-51-6  |Benzyl alcohol 1.1 E+4 1.1 E+3 1.1E+03
100-44-7  |Benzyl chloride 6.6 E-2 6.6 E-3 P 6.6E-03
7440-41-7  [Beryllium and compounds 7.3 E+1 1.0 E+0 1.0E-1 1.0E-01
141-66-2 Bidrin 3.6 E+0 3.6 E-1 3.6E-01
82657-04-3  |Biphenthrin (Talstar) 5.5 E+2 5.5 E+1 5.5E+01
92-52-4 1,1-Biphenyl 3.0 E+2 3.0 E+1 3.0E+01
111-44-4  |Bis(2-chloroethyl)ether 1.0 E-2 1.0 E-3 P 1.0E-03
108-60-1  [Bis(2-chloroisopropyl)ether 2.7E-1 2.7E-2 2.7E-02
542-88-1  [Bis(chloromethyl)ether 5.2 E-5 5.2 E-6 P 5.2E-06
108-60-1  |Bis(2-chloro-1-methylethyl)ether 2.7 E-1 2.7E-2 2.7E-02
117-81-7  |Bis(2-ethylhexyl)phthalate (DEHP) 4.8 E+0 1.2 E+1 4.8 E-1 4.8E-01
80-05-7 Bisphenol A 1.8 E+3 1.8 E+2 1.8E+02
7440-42-8  [Boron 73 E+3 7.3 E+2 7.3E+02
15541-45-4  |Bromate 9.6 E-2 9.6 E-3 9.6E-03
108-86-1 Bromobenzene 2.0 E+1 2.0 E+0 2.0E+00
75-27-4 Bromodichloromethane 1.8 E-1 1.8 E-2 P 1.8E-02
75-25-2 Bromoform (tribromomethane) 8.5 E+0 8.5 E-1 P 8.5E-01
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Groundwater and Surface Water Human Health COPC Screening Levels

Table 3-1c
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California
OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion
CAS No. Chemical vzl | (/L) (/L) (/L) (ng/L)
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Table 3-1c

Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion

CAS No. Chemical (ng/L) (ng/L) (rg/L) (pg/L) (ng/L)
506-77-4  |Cyanogen chloride 3.0 E+2 3.0 E+1 3.0E+01
110-82-7  |Cyclohexane 1.0 E+4 1.0 E+3 P 1.0E+03
108-94-1  [Cyclohexanone 1.8 E+5 1.8 E+4 1.8E+04
108-91-8  |Cyclohexylamine 73 E+3 7.3 E+2 7.3E+02
68085-85-8  [Cyhalothrin/Karate 1.8 E+2 1.8 E+1 1.8E+01
52315-07-8 |Cypermethrin 3.6 E+2 3.6 E+1 3.6E+01
66215-27-8  |Cyromazine 2.7 E+2 2.7 E+1 2.7E+01
1861-32-1  |Dacthal 3.6 E+2 3.6 E+1 3.6E+01
75-99-0 Dalapon 1.1 E+3 7.9 E+2 79 E+1 7.9E+01
39515-41-8  |Danitol 9.1 E+2 9.1 E+1 9.1E+01
72-54-8 DDD 2.8 E-1 2.8 E-2 2.8E-02
72-55-9 DDE 2.0 E-1 2.0E-2 2.0E-02
50-29-3 DDT 2.0E-1 2.0E-2 2.0E-02
1163-19-5 | Decabromodiphenyl ether 3.6 E+2 3.6 E+1 3.6E+01
8065-48-3  |Demeton 1.5E+0 15E-1 1.5E-01
2303-16-4  |Diallate 1.1 E+0 1.1E-1 1.1E-01
333-41-5  |Diazinon 3.3 E+1 3.3 E+0 3.3E+00
132-64-9  |Dibenzofuran 1.2 E+1 1.2 E+0 1.2E+00
106-37-6  |1,4-Dibromobenzene 3.6 E+2 3.6 E+1 3.6E+01
124-48-1  |Dibromochloromethane 1.3 E-1 13 E-2 P 1.3E-02
96-12-8 1,2-Dibromo-3-chloropropane (DBCP) * 1.6 E-3 1.7E-3 1.6 E-4 P 1.6E-04
106-93-4  |1,2-Dibromoethane (EDB) 5.6 E-3 1.0 E-2 5.6 E-4 P 5.6E-04
84-74-2 Dibutyl phthalate 3.6 E+3 3.6 E+2 3.6E+02
1918-00-9  |Dicamba 1.1 E+3 1.1 E+2 1.1E+02
95-50-1 1,2-Dichlorobenzene 3.7 E+2 6.0 E+2 3.7 E+1 P 3.7E+01
541-73-1 1,3-Dichlorobenzene 1.8 E+2 1.8 E+1 P 1.8E+01
106-46-7  |1,4-Dichlorobenzene 5.0E-1 6.0 E+0 5.0 E-2 P 5.0E-02
91-94-1 3,3-Dichlorobenzidine 1.5E-1 15E-2 1.5E-02
90-98-2 4,4'-Dichlorobenzophenone 11E+3 1.1E+2 1.1E+02
764-41-0  |1,4-Dichloro-2-butene 1.2 E-3 12 E-4 1.2E-04
75-71-8 Dichlorodifluoromethane 3.9 E+2 39E+1 P 3.9E+01
75-34-3 1,1-Dichloroethane * 2.0 E+0 3.0 E+0 2.0E-1 P 2.0E-01
107-06-2 1,2-Dichloroethane (EDC) 12E-1 4.0E-1 1.2E-2 P 1.2E-02
75-35-4 1,1-Dichloroethylene 3.4 E+2 1.0 E+1 1.0 E+0 P 1.0E+00
156-59-2  |1,2-Dichloroethylene (cis) 6.1 E+1 1.0 E+2 6.1 E+0 P 6.1E+00
156-60-5  |1,2-Dichloroethylene (trans) 1.2 E+2 6.0 E+1 6.0 E+0 P 6.0E+00
120-83-2 2,4-Dichlorophenol 1.1 E+2 1.1 E+1 1.1E+01
94-82-6 4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB) 2.9 E+2 2.9 E+1 2.9E+01
94-75-7 2,4-Dichlorophenoxyacetic Acid (2,4-D) 3.6 E+2 7.0 E+1 7.0 E+0 7.0E+00
78-87-5 1,2-Dichloropropane 1.6 E-1 5.0 E-1 1.6 E-2 P 1.6E-02
142-28-9  |1,3-Dichloropropane 1.2 E+2 1.2 E+1 1.2E+01
542-75-6  [1,3-Dichloropropene 4.0E-1 2.0 E-1 20E-2 P 2.0E-02
616-23-9  |2,3-Dichloropropanol 1.1 E+2 1.1E+1 1.1E+01
62-73-7 Dichlorvos 2.3 E-1 23 E-2 2.3E-02
115-32-2 Dicofol 15E-1 15E-2 1.5E-02
77-73-6 Dicyclopentadiene 42 E-1 4.2 E-2 4.2E-02
60-57-1 Dieldrin 42E-3 42E-4 4.2E-04
112-34-5  |Diethylene glycol, monobutyl ether 3.6 E+2 3.6 E+1 3.6E+01
111-90-0  |Diethylene glycol, monoethyl ether 2.2 E+3 22E+2 2.2E+02
617-84-5  |Diethylformamide 1.5E+1 1.5 E+0 1.5E+00
103-23-1  |Di(2-ethylhexyl)adipate 5.6 E+1 2.0 E+2 5.6 E+0 5.6E+00
84-66-2 Diethyl phthalate 2.9 E+4 2.9E+3 2.9E+03
56-53-1 Diethylstilbestrol 14E-5 1.4 E-6 1.4E-06
43222-48-6  |Difenzoquat (Avenge) 2.9 E+3 2.9 E+2 2.9E+02
35367-38-5 |Diflubenzuron 73 E+2 73 E+1 7.3E+01
75-37-6 1,1-Difluoroethane 6.9 E+4 6.9 E+3 6.9E+03
28553-12-0  [Diisononyl phthalate 7.3 E+2 7.3 E+1 7.3E+01
1445-75-6 | Diisopropyl methylphosphonate 2.9 E+3 2.9 E+2 2.9E+02
55290-64-7 |Dimethipin 7.3 E+2 7.3 E+1 7.3E+01
60-51-5 Dimethoate 7.3 E+0 73 E-1 7.3E-01
119-90-4 3,3'-Dimethoxybenzidine 4.8 E+0 4.8 E-1 4.8E-01
124-40-3  |Dimethylamine 3.5E-2 3.5E-3 3.5E-03
121-69-7 N-N-Dimethylaniline 73 E+1 73 E+0 7.3E+00
95-68-1 2,4-Dimethylaniline 9.0 E-2 9.0E-3 9.0E-03
21436-96-4  |2,4-Dimethylaniline hydrochloride 12E-1 12E-2 1.2E-02
119-93-7  |3,3'-Dimethylbenzidine 29E-2 29E-3 2.9E-03
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Table 3-1c

Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion

CAS No. Chemical (pg/L) (ng/L) (rg/L) (pg/L) (ng/L)
68-12-2 N,N-Dimethylformamide 3.6 E+3 3.6 E+2 3.6E+02
122-09-8  |Dimethylphenethylamine 3.6 E+1 3.6 E+0 3.6E+00
105-67-9 2,4-Dimethylphenol 73 E+2 73 E+1 7.3E+01
576-26-1 2,6-Dimethylphenol 22 E+1 22 E+0 2.2E+00
95-65-8 3,4-Dimethylphenol 3.6 E+1 3.6 E+0 3.6E+00
131-11-3  |Dimethyl phthalate 3.6 E+5 3.6 E+4 3.6E+04
120-61-6  [Dimethyl terephthalate 3.6 E+3 3.6 E+2 3.6E+02
534-52-1  [4,6-Dinitro-o-cresol 3.6 E+0 3.6 E-1 3.6E-01
131-89-5  |4,6-Dinitro-o-cyclohexyl phenol 73 E+1 7.3 E+0 7.3E+00
528-29-0  [1,2-Dinitrobenzene 3.6 E+0 3.6 E-1 3.6E-01
99-65-0 1,3-Dinitrobenzene 3.6 E+0 3.6 E-1 3.6E-01
100-25-4  |1,4-Dinitrobenzene 3.6 E+0 3.6 E-1 3.6E-01
51-28-5 2,4-Dinitrophenol 73 E+1 73 E+0 7.3E+00
25321-14-6  |Dinitrotoluene mixture 9.9 E-2 9.9E-3 9.9E-03
121-14-2  |2/4-Dinitrotoluene (also see Dinitrotoluene mixture) 73 E+1 73 E+0 7.3E+00
606-20-2  [2,6-Dinitrotoluene (also see Dinitrotoluene mixture) 3.6 E+1 3.6 E+0 3.6E+00
88-85-7 Dinoseb 3.6 E+1 1.4 E+1 1.4 E+0 1.4E+00
117-84-0  |di-n-Octyl phthalate 1.5E+3 1.5 E+2 1.5E+02
123-91-1 1,4-Dioxane 6.1 E+0 6.1 E-1 P 6.1E-01
1746-01-6  |Dioxin (2,3,7,8-TCDD) 45E-7 4.5 E-8 4.5E-08
957-51-7 Diphenamid 11E+3 1.1 E+2 1.1E+02
122-39-4  |Diphenylamine 9.1 E+2 9.1 E+1 9.1E+01
74-31-7 N,N-Diphenyl-1,4 benzenediamine (DPPD) 1.1 E+1 1.1E+0 1.1E+00
122-66-7  |1,2-Diphenylhydrazine 8.4 E-2 8.4E-3 8.4E-03
127-63-9 Diphenyl sulfone 11E+2 1.1E+1 1.1E+01
85-00-7 Diquat 8.0 E+1 1.5E+1 1.5 E+0 1.5E+00
1937-37-7  |Direct black 38 7.8 E-3 7.8 E-4 7.8E-04
2602-46-2  |Direct blue 6 8.3 E-3 8.3 E-4 8.3E-04
16071-86-6  |Direct brown 95 7.2 E-3 7.2 E-4 7.2E-04
298-04-4  |Disulfoton 1.5 E+0 1.5 E-1 1.5E-01
505-29-3  |1,4-Dithiane 3.6 E+2 3.6 E+1 3.6E+01
330-54-1  [Diuron 7.3 E+1 7.3 E+0 7.3E+00
2439-10-3  |Dodine 15E+2 1.5E+1 1.5E+01
7429-91-6  |Dysprosium 3.6 E+3 3.6 E+2 3.6E+02
115-29-7 Endosulfan 22E+2 22E+1 2.2E+01
145-73-3  |Endothall 7.3 E+2 5.8 E+2 5.8 E+1 5.8E+01
72-20-8 Endrin 11E+1 1.8 E+0 1.8 E-1 1.8E-01
106-89-8  |Epichlorohydrin * 14E-1 14E-2 P 1.4E-02
106-88-7  [1,2-Epoxybutane 2.1 E+2 21 E+1 2.1E+01
759-94-4  |EPTC (S-Ethyl dipropylthiocarbamate) 9.1 E+2 9.1 E+1 9.1E+01
16672-87-0  |Ethephon (2-chloroethyl phosphonic acid) 1.8 E+2 1.8 E+1 1.8E+01
563-12-2  |Ethion 1.8 E+1 1.8 E+0 1.8E+00
110-80-5  |2-Ethoxyethanol 1.5E+4 15 E+3 1.5E+03
111-15-9  |2-Ethoxyethanol acetate 1.1 E+4 1.1 E+3 1.1E+03
141-78-6  |Ethyl acetate 5.5E+3 5.5 E+2 5.5E+02
140-88-5  |Ethyl acrylate 2.3 E-1 23 E-2 2.3E-02
100-41-4  |Ethylbenzene 13 E+3 3.0 E+2 3.0 E+1 P 3.0E+01
75-00-3 Ethyl chloride 4.6 E+0 4.6 E-1 4.6E-01
109-78-4  |Ethylene cyanohydrin 1.1 E+4 1.1E+3 1.1E+03
107-15-3  |Ethylene diamine 3.3 E+3 3.3 E+2 3.3E+02
107-21-1  |Ethylene glycol 73 E+4 73 E+3 7.3E+03
111-76-2  |Ethylene glycol, monobutyl ether 1.8 E+4 1.8 E+3 1.8E+03
75-21-8 Ethylene oxide 24E-2 24E-3 2.4E-03
96-45-7 Ethylene thiourea (ETU) 6.1 E-1 6.1 E-2 6.1E-02
60-29-7 Ethyl ether 1.2E+3 1.2E+2 1.2E+02
97-63-2 Ethyl methacrylate 5.5 E+2 5.5 E+1 5.5E+01
2104-64-5  |Ethyl p-nitrophenyl phenylphosphorothioate 3.6 E-1 3.6 E-2 3.6E-02
84-72-0 Ethylphthalyl ethyl glycolate 1.1E+5 1.1 E+4 1.1E+04
101200-48-0 |Express 2.9 E+2 29 E+1 2.9E+01
22224-92-6  |Fenamiphos 9.1 E+0 9.1E-1 9.1E-01
2164-17-2  |Fluometuron 4.7E+2 4.7 E+1 4.7E+01
16984-48-8  [Fluorine (soluble fluoride) 2.2 E+3 1.0 E+3 1.0 E+2 1.0E+02
59756-60-4  |Fluoridone 2.9E+3 29 E+2 2.9E+02
56425-91-3  |Flurprimidol 7.3 E+2 7.3 E+1 7.3E+01
66332-96-5  |Flutolanil 2.2E+3 22E+2 2.2E+02
69409-94-5  |Fluvalinate 3.6 E+2 3.6 E+1 3.6E+01
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Table 3-1c  Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level | Intrusion Intrusion
CAS No. Chemical (ng/L) (ng/L) (rg/L) (pg/L) (ng/L)
133-07-3 Folpet 19E+1 1.9E+0 1.9E+00
72178-02-0  [Fomesafen 3.5E-1 3.5E-2 3.5E-02
944-22-9 Fonofos 73 E+1 73 E+0 7.3E+00
50-00-0 Formaldehyde 5.5E+3 5.5 E+2 5.5E+02
64-18-6 Formic Acid 73 E+4 7.3 E+3 7.3E+03
39148-24-8  |Fosetyl-al 1.1 E+5 1.1 E+4 1.1E+04
76-13-1 Freon 113 59 E+4 4.0E+3 4.0 E+2 P 4.0E+02
110-00-9  |Furan 6.1 E+0 6.1 E-1 6.1E-01
67-45-8 Furazolidone 1.8 E-2 1.8 E-3 1.8E-03
98-01-1 Furfural 1.1 E+2 1.1 E+1 1.1E+01
531-82-8 Furium 13E-3 1.3 E-4 1.3E-04
60568-05-0  |Furmecyclox 2.2 E+0 2.2 E-1 2.2E-01
77182-82-2  |Glufosinate-ammonium 1.5 E+1 1.5 E+0 1.5E+00
765-34-4  |Glycidaldehyde 1.5 E+1 1.5 E+0 1.5E+00
1071-83-6  |Glyphosate 3.6 E+3 9.0 E+2 9.0 E+1 9.0E+01
69806-40-2  |Haloxyfop-methyl 1.8 E+0 1.8 E-1 1.8E-01
79277-27-3 |Harmony 4.7 E+2 4.7 E+1 4.7E+01
76-44-8 Heptachlor 1.5E-2 8.0 E-3 8.0 E-4 8.0E-04
1024-57-3  |Heptachlor epoxide 74E-3 6.0 E-3 6.0 E-4 6.0E-04
87-82-1 Hexabromobenzene 7.3 E+1 7.3 E+0 7.3E+00
118-74-1  [Hexachlorobenzene 42E-2 3.0E-2 3.0E-3 3.0E-03
87-68-3 Hexachlorobutadiene 8.6 E-1 8.6 E-2 P 8.6E-02
319-84-6  |HCH (alpha) 11E2 11E3 1.1E-03
319-85-7  |HCH (beta) 3.7E-2 3.7 E-3 3.7E-03
58-89-9 HCH (gamma) Lindane 52E-2 3.2E-2 3.2E-3 3.2E-03
608-73-1  |HCH-technical 3.7E-2 3.7 E-3 3.7E-03
77-47-4 Hexachlorocyclopentadiene 2.2 E+2 5.0 E+1 5.0 E+0 5.0E+00
67-72-1 Hexachloroethane 4.8 E+0 4.8 E-1 4.8E-01
70-30-4 Hexachlorophene 1.1 E+1 1.1E+0 1.1E+00
121-82-4 Hexahydro-1,3,5-trinitro-1,3,5-triazine 6.1 E-1 6.1 E-2 6.1E-02
822-06-0  [1,6-Hexamethylene diisocyanate 1.0E-1 1.0 E-2 1.0E-02
110-54-3  [n-Hexane 4.2 E+2 4.2 E+1 P 4.2E+01
51235-04-2 |Hexazinone 1.2E+3 1.2 E+2 1.2E+02
2691-41-0 |HMX 1.8 E+3 1.8 E+2 1.8E+02
302-01-2  [Hydrazine, hydrazine sulfate 2.2E-2 2.2E-3 2.2E-03
60-34-4 Hydrazine, monomethyl 22E-2 22E-3 2.2E-03
57-14-7 Hydrazine, dimethyl 22E-2 22E-3 2.2E-03
74-90-8 Hydrogen cyanide 6.2 E+0 6.2 E-1 6.2E-01
7783-06-4  |Hydrogen sulfide 11E+2 1.1E+1 1.1E+01
123-31-9  |p-Hydroquinone 1.2 E+0 1.2 E-1 1.2E-01
35554-44-0  |Imazalil 4.7 E+2 4.7 E+1 4.7E+01
81335-37-7 |Imazaquin 9.1 E+3 9.1 E+2 9.1E+02
36734-19-7 |Iprodione 15E+3 1.5 E+2 1.5E+02
7439-89-6  [Iron 1.1 E+4 1.1 E+3 1.1E+03
78-83-1 Isobutanol 1.8 E+3 1.8 E+2 1.8E+02
78-59-1 Isophorone 7.1 E+1 7.1 E+0 7.1E+00
33820-53-0 |Isopropalin 5.5 E+2 5.5 E+1 5.5E+01
1832-54-8  |Isopropyl methyl phosphonic acid 3.6 E+3 3.6 E+2 3.6E+02
82558-50-7  |Isoxaben 1.8 E+3 1.8 E+2 1.8E+02
143-50-0  |Kepone 8.4 E-3 8.4 E-4 8.4E-04
77501-63-4 |Lactofen 73 E+1 73 E+0 7.3E+00
7439-92-1  [Lead 2.0 E+0 2.0E-1 2.0E-01
78-00-2 Lead (tetraethyl) 3.6 E-3 3.6 E-4 3.6E-04
330-55-2  [Linuron 7.3 E+1 7.3 E+0 7.3E+00
7439-93-2  |Lithium 73 E+2 7.3 E+1 7.3E+01
83055-99-6  |Londax 7.3 E+3 7.3 E+2 7.3E+02
121-75-5 Malathion 73 E+2 7.3 E+1 7.3E+01
108-31-6  |Maleic anhydride 3.6 E+3 3.6 E+2 3.6E+02
123-33-1  [Maleic hydrazide 3.0 E+3 3.0 E+2 3.0E+02
109-77-3  |Malononitrile 3.6 E+0 3.6 E-1 3.6E-01
8018-01-7 |Mancozeb 11E+3 1.1 E+2 1.1E+02
12427-38-2  |Maneb 1.1 E+0 1.1E1 1.1E-01
7439-96-5 [Manganese and compounds 8.8 E+2 8.8 E+1 8.8E+01
950-10-7  [Mephosfolan 3.3 E+0 3.3 E-1 3.3E-01
24307-26-4 |Mepiquat chloride 11E+3 1.1E+2 1.1E+02
149-30-4  [2-Mercaptobenzothiazole 2.3 E+0 2.3 E-1 2.3E-01
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Table 3-1c  Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion

CAS No. Chemical (pg/L) (ng/L) (rg/L) (pg/L) (ng/L)
7487-94-7  |Mercury and compounds 11E+1 1.2E+0 1.2E-1 1.2E-01
22967-92-6  |Mercury (methyl) 3.6 E+0 3.6 E-1 3.6E-01
150-50-5 Merphos 1.1E+0 1.1E-1 1.1E-01
78-48-8 Merphos oxide 1.1 E+0 1.1E-1 1.1E-01
57837-19-1 |Metalaxyl 22E+3 22E+2 2.2E+02
126-98-7  |Methacrylonitrile 1.0 E+0 1.0E-1 1.0E-01
10265-92-6  [Methamidophos 1.8 E+0 1.8 E-1 1.8E-01
67-56-1 Methanol 1.8 E+4 1.8 E+3 1.8E+03
950-37-8  |Methidathion 3.6 E+1 3.6 E+0 3.6E+00
16752-77-5 |Methomyl 1.5 E+2 1.5 E+1 1.5E+01
72-43-5 Methoxychlor 1.8 E+2 3.0 E+1 3.0 E+0 3.0E+00
109-86-4  |2-Methoxyethanol 3.6 E+1 3.6 E+0 3.6E+00
110-49-6  |2-Methoxyethanol acetate 73 E+1 7.3 E+0 7.3E+00
99-59-2 2-Methoxy-5-nitroaniline 1.5E+0 15E-1 1.5E-01
79-20-9 Methyl acetate 6.1 E+3 6.1 E+2 6.1E+02
96-33-3 Methyl acrylate 1.8 E+2 1.8 E+1 1.8E+01
95-53-4 2-Methylaniline (o-toluidine) 2.8 E-1 2.8 E-2 2.8E-02
636-21-5  |2-Methylaniline hydrochloride 3.7 E-1 3.7E-2 3.7E-02
94-74-6 2-Methyl-4-chlorophenoxyacetic acid 1.8 E+1 1.8 E+0 1.8E+00
94-81-5 4-(2-Methyl-4-chlorophenoxy) butyric acid 3.6 E+2 3.6 E+1 3.6E+01
93-65-2 2-(2-Methyl-4-chlorophenoxy) propionic acid 3.6 E+1 3.6 E+0 3.6E+00
16484-77-8  |2-(2-Methyl-1,4-chlorophenoxy) propionic acid 3.6 E+1 3.6 E+0 3.6E+00
108-87-2  [Methylcyclohexane 5.2 E+3 52E+2 5.2E+02
101-77-9 4,4'-Methylenebisbenzeneamine 2.7 E-1 2.7E-2 2.7E-02
101-14-4  |4,4'-Methylene bis(2-chloroaniline) 52 E-1 5.2 E-2 5.2E-02
101-61-1 4,4'-Methylene bis(N,N'-dimethyl)aniline 1.5 E+0 15E-1 1.5E-01
74-95-3 Methylene bromide 6.1 E+1 6.1 E+0 6.1E+00
75-09-2 Methylene chloride 4.3 E+0 4.0 E+0 4.0 E-1 P 4.0E-01
101-68-8  [4,4'-Methylene diphenyl diisocyanate 6.2 E+0 6.2 E-1 6.2E-01
78-93-3 Methyl ethyl ketone (2-Butanone) 7.0 E+3 7.0 E+2 P 7.0E+02
108-10-1  [Methyl isobutyl ketone 2.0E+3 2.0 E+2 P 2.0E+02
74-93-1 Methyl Mercaptan 2.1 E+1 2.1 E+0 2.1E+00
80-62-6 Methyl methacrylate 1.4 E+3 14 E+2 1.4E+02
99-55-8 2-Methyl-5-nitroaniline 2.0 E+0 20E-1 2.0E-01
298-00-0  |Methyl parathion 9.1 E+0 9.1E-1 9.1E-01
95-48-7 2-Methylphenol 1.8 E+3 1.8 E+2 1.8E+02
108-39-4 3-Methylphenol 1.8 E+3 1.8 E+2 1.8E+02
106-44-5  |4-Methylphenol 1.8 E+2 1.8 E+1 1.8E+01
993-13-5  [Methyl phosphonic acid 7.3 E+2 7.3 E+1 7.3E+01
25013-15-4  |Methyl styrene (mixture) 6.0 E+1 6.0 E+0 6.0E+00
98-83-9 Methyl styrene (alpha) 43 E+2 43 E+1 4.3E+01
1634-04-4  |Methyl tertbutyl ether (MTBE) 1.1E+1 1.3 E+1 1.1 E+0 P 1.1E+00
51218-45-2  [Metolaclor (Dual) 5.5 E+3 5.5 E+2 5.5E+02
21087-64-9  |Metribuzin 9.1 E+2 9.1 E+1 9.1E+01
2385-85-5  [Mirex 3.7E-2 3.7E-3 3.7E-03
2212-67-1  |Molinate 7.3 E+1 7.3 E+0 7.3E+00
7439-98-7  |Molybdenum 1.8 E+2 1.8 E+1 1.8E+01
10599-90-3  |Monochloramine 3.6 E+3 3.6 E+2 3.6E+02
300-76-5  [Naled 73 E+1 73 E+0 7.3E+00
15299-99-7  |Napropamide 3.6 E+3 3.6 E+2 3.6E+02
7440-02-0  [Nickel (soluble salts) 73 E+2 1.2 E+1 1.2 E+0 1.2E+00
14797-55-8  |Nitrate 1.0 E+4 1.0 E+4 1.0 E+3 1.0E+03
14797-65-0  |Nitrite 1.0E+3 1.0E+3 1.0 E+2 1.0E+02
88-74-4 2-Nitroaniline 1.1 E+2 1.1 E+1 1.1E+01
99-09-2 3-Nitroaniline 3.2E+0 32E-1 3.2E-01
100-01-6  [4-Nitroaniline 3.2 E+0 3.2 E-1 3.2E-01
98-95-3 Nitrobenzene 3.4 E+0 3.4 E-1 3.4E-01
67-20-9 Nitrofurantoin 2.6 E+3 2.6 E+2 2.6E+02
59-87-0 Nitrofurazone 45E-2 4.5E-3 4.5E-03
55-63-0 Nitroglycerin 4.8 E+0 48 E-1 4.8E-01
556-88-7  [Nitroguanidine 3.6 E+3 3.6 E+2 3.6E+02
79-46-9 2-Nitropropane 12 E-3 1.2 E-4 1.2E-04
924-16-3 N-Nitrosodi-n-butylamine 2.0E-3 20E4 2.0E-04
1116-54-7  |N-Nitrosodiethanolamine 24 E-2 24E-3 2.4E-03
55-18-5 N-Nitrosodiethylamine 45E-4 45E-5 4.5E-05
62-75-9 N-Nitrosodimethylamine 1.3 E-3 3.0E-3 1.3 E-4 1.3E-04
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Table 3-1c

Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion

CAS No. Chemical (ng/L) (ng/L) (rg/L) (pg/L) (ng/L)
86-30-6 N-Nitrosodiphenylamine 14 E+1 14 E+0 1.4E+00
621-64-7  |N-Nitroso di-n-propylamine 9.6 E-3 9.6 E-4 9.6E-04
10595-95-6  [N-Nitroso-N-methylethylamine 3.1E-3 3.1E-4 3.1E-04
930-55-2  [N-Nitrosopyrrolidine 3.2E-2 3.2 E-3 3.2E-03
99-08-1 m-Nitrotoluene 1.2 E+2 1.2 E+1 1.2E+01
88-72-2 o-Nitrotoluene 49E-2 49E-3 4.9E-03
99-99-0 p-Nitrotoluene 6.6 E-1 6.6 E-2 6.6E-02
27314-13-2  |Norflurazon 1.5E+3 1.5 E+2 1.5E+02
85509-19-9  |NuStar 2.6 E+1 2.6 E+0 2.6E+00
32536-52-0 |Octabromodiphenyl ether 1.1 E+2 1.1 E+1 1.1E+01
152-16-9  |Octamethylpyrophosphoramide 73 E+1 73 E+0 7.3E+00
19044-88-3  |Oryzalin 1.8 E+3 1.8 E+2 1.8E+02
19666-30-9  |Oxadiazon 1.8 E+2 1.8 E+1 1.8E+01
23135-22-0  |Oxamyl 9.1 E+2 5.0 E+1 5.0 E+0 5.0E+00
42874-03-3  |Oxyfluorfen 1.1 E+2 1.1 E+1 1.1E+01
76738-62-0 [Paclobutrazol 4.7 E+2 4.7 E+1 4.7E+01
4685-14-7  |Paraquat 1.6 E+2 1.6 E+1 1.6E+01
56-38-2 Parathion 2.2 E+2 2.2 E+1 2.2E+01
1114-71-2  |Pebulate 1.8 E+3 1.8 E+2 1.8E+02
40487-42-1 |Pendimethalin 1.5E+3 1.5 E+2 1.5E+02
87-84-3 Pentabromo-6-chloro cyclohexane 2.9 E+0 29E-1 2.9E-01
32534-81-9  |Pentabromodiphenyl ether 7.3 E+1 7.3 E+0 7.3E+00
608-93-5  |Pentachlorobenzene 2.9 E+1 29 E+0 2.9E+00
82-68-8 Pentachloronitrobenzene 2.6 E-1 2.6 E-2 2.6E-02
87-86-5 Pentachlorophenol 5.6 E-1 4.0E-1 4.0E-2 4.0E-02
7601-90-3  |Perchlorate 3.6 E+0 6.0 E+0 3.6 E-1 3.6E-01
52645-53-1 |[Permethrin 1.8 E+3 1.8 E+2 1.8E+02
13684-63-4 |Phenmedipham 9.1 E+3 9.1 E+2 9.1E+02
108-95-2 Phenol 1.1 E+4 1.1 E+3 1.1E+03
92-84-2 Phenothiazine 7.3 E+1 7.3 E+0 7.3E+00
108-45-2  [m-Phenylenediamine 2.2E+2 22E+1 2.2E+01
95-54-5 o-Phenylenediamine 1.4 E+0 14E-1 1.4E-01
106-50-3  |p-Phenylenediamine 6.9 E+3 6.9 E+2 6.9E+02
62-38-4 Phenylmercuric acetate 2.9 E+0 29E-1 2.9E-01
90-43-7 2-Phenylphenol 3.5E+1 3.5 E+0 3.5E+00
298-02-2  |Phorate 7.3 E+0 7.3 E-1 7.3E-01
732-11-6 Phosmet 73 E+2 7.3 E+1 7.3E+01
7803-51-2  |Phosphine 1.1 E+1 1.1 E+0 1.1E+00
7723-14-0  |Phosphorus (white) 73 E-1 73 E-2 7.3E-02
100-21-0  [p-Phthalic acid 3.6 E+4 3.6 E+3 3.6E+03
85-44-9 Phthalic anhydride 73 E+4 73 E+3 7.3E+03
1918-02-1  |Picloram 2.6 E+3 5.0 E+2 5.0 E+1 5.0E+01
29232-93-7  |Pirimiphos-methyl 3.6 E+2 3.6 E+1 3.6E+01
Polybrominated biphenyls 7.6 E-3 7.6 E-4 7.6E-04

12674-11-2 | PCBs (unspeciated mixture, low risk) 9.6 E-1 9.0 E-2 9.0 E-3 9.0E-03
11097-69-1 | PCBs (unspeciated mixture, high risk) 3.4E-2 9.0 E-2 34E-3 3.4E-03
61788-33-8  |Polychlorinated terphenyls 1.5E-2 15E-3 1.5E-03
83-32-9 Acenaphthene 3.7 E+2 3.7 E+1 3.7E+01
120-12-7 Anthracene 1.8 E+3 1.8 E+2 1.8E+02
56-55-3 Benz[a]anthracene 9.2 E-2 9.2 E-3 9.2E-03
205-99-2 Benzo[b]fluoranthene 9.2 E-2 9.2E-3 9.2E-03
207-08-9 Benzo[k]fluoranthene * 5.6 E-2 5.6 E-3 5.6E-03
50-32-8 Benzo[a]pyrene 9.2E-3 4.0E-3 4.0E-4 4.0E-04
218-01-9 Chrysene * 5.6 E-1 5.6 E-2 5.6E-02
53-70-3 Dibenz[ah]anthracene 9.2E-3 9.2 E-4 9.2E-04
206-44-0 Fluoranthene 1.5E+3 1.5 E+2 1.5E+02
86-73-7 Fluorene 24 E+2 24 E+1 24E+01
193-39-5 Indeno[1,2,3-cd]pyrene 9.2 E-2 9.2 E-3 9.2E-03
91-20-3 Naphthalene * 9.3 E-2 9.3 E-3 9.3E-03
129-00-0 Pyrene 1.8 E+2 1.8 E+1 1.8E+01
67747-09-5 |Prochloraz 45E-1 45E-2 4.5E-02
26399-36-0  |Profluralin 2.2 E+2 2.2 E+1 2.2E+01
1610-18-0  [Prometon 5.5 E+2 5.5 E+1 5.5E+01
7287-19-6  [Prometryn 1.5 E+2 1.5 E+1 1.5E+01
23950-58-5 |Pronamide 2.7 E+3 2.7E+2 2.7E+02
1918-16-7  |Propachlor 4.7 E+2 4.7 E+1 4.7E+01
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Groundwater and Surface Water Human Health COPC Screening Levels
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Aerojet Superfund Site
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OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion

CAS No. Chemical (ng/L) (ng/L) (rg/L) (pg/L) (ng/L)
709-98-8 Propanil 1.8 E+2 1.8 E+1 1.8E+01
2312-35-8  |Propargite 73 E+2 7.3 E+1 7.3E+01
107-19-7  |Propargyl alcohol 73 E+1 7.3 E+0 7.3E+00
139-40-2  |Propazine 73 E+2 7.3 E+1 7.3E+01
122-42-9 Propham 73 E+2 73 E+1 7.3E+01
60207-90-1 [Propiconazole 4.7 E+2 4.7 E+1 4.7E+01
103-65-1 n-Propylbenzene 24 E+2 24 E+1 P 2.4E+01
57-55-6 Propylene glycol 1.8 E+4 1.8 E+3 1.8E+03
52125-53-8  |Propylene glycol, monoethyl ether 2.6 E+4 2.6 E+3 2.6E+03
107-98-2  |Propylene glycol, monomethyl ether 2.6 E+4 2.6 E+3 2.6E+03
75-56-9 Propylene oxide 22E-1 22E-2 2.2E-02
81335-77-5 |Pursuit 9.1 E+3 9.1 E+2 9.1E+02
51630-58-1 |Pydrin 9.1 E+2 9.1 E+1 9.1E+01
110-86-1  |Pyridine 3.6 E+1 3.6 E+0 3.6E+00
13593-03-8  |Quinalphos 1.8 E+1 1.8 E+0 1.8E+00
91-22-5 Quinoline 22E-2 22E-3 2.2E-03
121-82-4 RDX (Cyclonite) 6.1 E-1 6.1 E-2 6.1E-02
10453-86-8 |Resmethrin 1.1E+3 1.1 E+2 1.1E+02
299-84-3 Ronnel 1.8 E+3 1.8 E+2 1.8E+02
83-79-4 Rotenone 1.5 E+2 1.5 E+1 1.5E+01
78587-05-0 |Savey 9.1E+2 9.1 E+1 9.1E+01
7783-00-8  [Selenious Acid 1.8 E+2 1.8 E+1 1.8E+01
7782-49-2  |Selenium 1.8 E+2 1.8 E+1 1.8E+01
630-10-4  [Selenourea 1.8 E+2 1.8 E+1 1.8E+01
74051-80-2  [Sethoxydim 3.3 E+3 3.3 E+2 3.3E+02
7440-22-4  |Silver and compounds 1.8 E+2 1.8 E+1 1.8E+01
122-34-9 Simazine 5.6 E-1 4.0 E+0 5.6 E-2 5.6E-02
148-18-5  |Sodium diethyldithiocarbamate 2.5E-1 25E-2 2.5E-02
62-74-8 Sodium fluoroacetate 73E-1 73 E-2 7.3E-02
13718-26-8  |Sodium metavanadate 3.6 E+1 3.6 E+0 3.6E+00
7440-24-6  |Strontium, stable 2.2E+4 22E+3 2.2E+03
57-24-9 Strychnine 1.1 E+1 1.1 E+0 1.1E+00
100-42-5  [Styrene 1.6 E+3 1.6 E+2 P 1.6E+02
80-07-9 1,1'-Sulfonylbis (4-chlorobenzene) 1.8 E+2 1.8 E+1 1.8E+01
88671-89-0 [Systhane 9.1 E+2 9.1 E+1 9.1E+01
1746-01-6  |2,3,7,8-TCDD (dioxin) 45E-7 1.0 E-6 4.5E-8 4.5E-08
34014-18-1 |[Tebuthiuron 2.6 E+3 2.6 E+2 2.6E+02
3383-96-8 | Temephos 73 E+2 7.3 E+1 7.3E+01
5902-51-2 | Terbacil 4.7 E+2 47 E+1 4.7E+01
13071-79-9  |Terbufos 9.1 E-1 9.1E-2 9.1E-02
886-50-0  |Terbutryn 3.6 E+1 3.6 E+0 3.6E+00
95-94-3 1,2,4,5-Tetrachlorobenzene 1.1 E+1 1.1 E+0 1.1E+00
630-20-6  [1,1,1,2-Tetrachloroethane 43 E-1 43 E-2 4.3E-02
79-34-5 1,1,2,2-Tetrachloroethane 5.5E-2 1.0 E-1 5.5 E-3 P 5.5E-03
127-18-4  |Tetrachloroethylene (PCE) 1.0E-1 6.0 E-2 6.0 E-3 P 6.0E-03
58-90-2 2,3,4,6-Tetrachlorophenol 1.1 E+3 1.1 E+2 1.1E+02
5216-25-1  |p,a,a,a-Tetrachlorotoluene 34E-3 34E-4 3.4E-04
961-11-5  [Tetrachlorovinphos 2.8 E+0 2.8 E-1 2.8E-01
3689-24-5 |Tetraethyldithiopyrophosphate 1.8 E+1 1.8 E+0 1.8E+00
109-99-9  |Tetrahydrofuran 1.6 E+0 1.6 E-1 P 1.6E-01
7440-28-0  |Thallium and compounds 24 E+0 1.0E-1 1.0E-2 1.0E-02
28249-77-6 | Thiobencarb 3.6 E+2 7.0 E+1 7.0 E+0 7.0E+00
N/A Thiocyanate 1.8 E+3 1.8 E+2 1.8E+02
39196-18-4 | Thiofanox 1.1 E+1 1.1 E+0 1.1E+00
23564-05-8 | Thiophanate-methyl 2.9E+3 29 E+2 2.9E+02
137-26-8 | Thiram 1.8 E+2 1.8 E+1 1.8E+01
7440-31-5  |Tin (inorganic, also see tributyltin oxide) 2.2E+4 2.2E+3 2.2E+03
7440-32-6  [Titanium 1.5E+5 1.5 E+4 1.5E+04
108-88-3 Toluene 7.2 E+2 1.5 E+2 1.5E+1 P 1.5E+01
95-80-7 Toluene-2,4-diamine 2.1E-2 2.1E-3 2.1E-03
95-70-5 Toluene-2,5-diamine 22E+4 22E+3 2.2E+03
823-40-5  |Toluene-2,6-diamine 73 E+3 7.3 E+2 7.3E+02
106-49-0  |p-Toluidine 3.5E-1 3.5E-2 3.5E-02
8001-35-2  |Toxaphene 6.1 E-2 3.0E-2 3.0 E-3 3.0E-03
66841-25-6 | Tralomethrin 2.7E+2 2.7 E+1 2.7E+01
2303-17-5  |Triallate 4.7 E+2 4.7 E+1 4.7E+01
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Table 3-1c

Groundwater and Surface Water Human Health COPC Screening Levels
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

OEHHA | Direct Ground- Minimal Human Health
Public water Exposure | Risk from | Screening Level
Tap Water | Health Human Health Vapor Including Vapor
PRG Goal Screening Level Intrusion Intrusion
CAS No. Chemical (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
82097-50-5 |Triasulfuron 3.6 E+2 3.6 E+1 3.6E+01
615-54-3 1,2,4-Tribromobenzene 1.8 E+2 1.8 E+1 1.8E+01
126-73-8 Tributyl phosphate 7.3 E+0 73 E-1 7.3E-01
56-35-9 Tributyltin oxide (TBTO) 1.1 E+1 1.1 E+0 1.1E+00
634-93-5 2,4,6-Trichloroaniline 2.0E+0 20E-1 2.0E-01
33663-50-2  |2,4,6-Trichloroaniline hydrochloride 23 E+0 23 E-1 2.3E-01
120-82-1 1,2,4-Trichlorobenzene 72 E+0 5.0 E+0 5.0 E-1 P 5.0E-01
71-55-6 1,1,1-Trichloroethane 3.2E+3 1.0 E+3 1.0 E+2 P 1.0E+02
79-00-5 1,1,2-Trichloroethane 20E-1 3.0E-1 2.0E-2 P 2.0E-02
79-01-6 Trichloroethylene (TCE) 2.8 E-2 8.0 E-1 2.8E-3 P 2.8E-03
75-69-4 Trichlorofluoromethane 13 E+3 7.0 E+2 7.0E+1 P 7.0E+01
95-95-4 2,4,5-Trichlorophenol 3.6 E+3 3.6 E+2 3.6E+02
88-06-2 2,4,6-Trichlorophenol * 9.6 E-1 9.6 E-2 9.6E-02
93-76-5 2,4,5-Trichlorophenoxyacetic Acid 3.6 E+2 3.6 E+1 3.6E+01
93-72-1 2-(2,4,5-Trichlorophenoxy) propionic acid 2.9 E+2 2.5 E+1 2.5 E+0 2.5E+00
598-77-6 1,1,2-Trichloropropane 3.0 E+1 3.0 E+0 3.0E+00
96-18-4 1,2,3-Trichloropropane 5.6 E-3 5.6 E-4 5.6E-04
96-19-5 1,2,3-Trichloropropene 22 E+0 22E-1 2.2E-01
58138-08-2 |Tridiphane 1.1 E+2 1.1 E+1 1.1E+01
121-44-8  |Triethylamine 1.2 E+1 1.2 E+0 1.2E+00
1582-09-8  |Trifluralin 8.7 E+0 8.7 E-1 8.7E-01
552-30-7  [Trimellitic Anhydride (TMAN) 5.1 E+0 5.1E-1 5.1E-01
95-63-6 1,2,4-Trimethylbenzene 1.2 E+1 1.2 E+0 P 1.2E+00
108-67-8 1,3,5-Trimethylbenzene 1.2 E+1 1.2 E+0 P 1.2E+00
512-56-1 Trimethyl phosphate 1.8 E+0 1.8 E-1 1.8E-01
99-35-4 1,3,5-Trinitrobenzene 1.1 E+3 1.1 E+2 1.1E+02
479-45-8  [Trinitrophenylmethylnitramine 3.6 E+2 3.6 E+1 3.6E+01
118-96-7  |2,4,6-Trinitrotoluene 2.2 E+0 22E-1 2.2E-01
791-28-6  |Triphenylphosphine oxide 7.3 E+2 7.3 E+1 7.3E+01
115-96-8 | Tris(2-chloroethyl) phosphate 4.8 E+0 48 E-1 4.8E-01
78-42-2 Tris(2-ethylhexyl) phosphate 2.1 E+1 21 E+0 2.1E+00
7440-61-1  [Uranium (chemical toxicity only) 7.3 E+0 5.0E-1 5.0 E-2 5.0E-02
7440-62-2  [Vanadium and compounds 3.6 E+1 3.6 E+0 3.6E+00
1929-77-7  |Vernam 3.6 E+1 3.6 E+0 3.6E+00
50471-44-8 | Vinclozolin 9.1 E+2 9.1 E+1 9.1E+01
108-05-4 | Vinyl acetate 4.1 E+2 41E+1 4.1E+01
593-60-2  [Vinyl bromide (bromoethene) 1.0E-1 1.0 E-2 1.0E-02
75-01-4 Vinyl chloride (child/adult) 2.0E-2 5.0 E-2 20E-3 P 2.0E-03
81-81-2 Warfarin 1.1 E+1 1.1 E+0 1.1E+00
1330-20-7  [Xylenes 2.1 E+2 1.8 E+3 2.1 E+1 P 2.1E+01
7440-66-6  |Zinc 1.1 E+4 1.1 E+3 1.1E+03
1314-84-7  |Zinc phosphide 1.1 E+1 1.1 E+0 1.1E+00
12122-67-7 |Zineb 1.8 E+3 1.8 E+2 1.8E+02
Notes and Key:

Screening levels are one-tenth the lower of the carcinogenic PRG, non-carcinogenic PRG, or public health goal.
If a California Modified PRG was identified for a compound, the lower of the Cal-modified PRG or standard PRG was used.

a

= Indicates the California Modified PRG was used to develop the screening value.

P = Pending results of the Johnson and Ettinger model calibration study.
COPC = Chemical of potential concern
pg/L = Micrograms per liter

OEHHA = Office of Environmental Health Hazard Assessment

Sources:

United States Environmental Protection Agency (USEPA) Region 9 Preliminary Remediation Goals (PRGs), Version 9, October 2004.

Stanford J. Smucker Ph.D., USEPA Region IX, Technical Support Section (SFD-8-4), 75 Hawthorne Street, San Francisco, CA 94105-3901.
OEHHA Public Health Goals (PHGs), http:/ /www.oehha.ca.gov/water/phg/allphgs.html
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Table 3-1d

Example TCDD TEQ Calculation
PGOU Lands Risk Assessment
Aerojet Superfund Site
Sacramento County, California

WHO 2005 TEF' Example Sample Concentration (pg/g)

TCDD-TEQ Equivalent”

2,3,7,8-TCDD 1 <05 0
1,2,3,7,8-PeCDD 1 0.6 0.6
1,2,3,4,7,8-HxCDD 0.1 1 0.1
1,2,3,6,7,8-HxCDD 0.1 <05 0
1,2,3,7,8,9-HxCDD 0.1 1.1 0.11
1,2,3,4,6,7,8-HpCDD 0.01 3 0.03
OCDD 0.0003 30 0.009
2,3,7,8-TCDF 0.1 0.51 0.051
1,2,3,7,8-PeCDF 0.03 <0.5 0
2,3,4,7,8-PeCDF 0.3 2 0.6
1,2,3,4,7,8-HxCDF 0.1 10 1
1,2,3,6,7,8-HxCDF 0.1 <0.5 0
1,2,3,7,8,9-HxCDF 0.1 6.1 0.61
2,3,4,6,7,8-HxCDF 0.1 <0.5 0
1,2,3,4,6,7,8-HpCDF 0.01 <0.5 0
1,2,3,4,7,8,9-HpCDF 0.01 25 0.025
OCDF 0.0003 100 0.03
Total TCDD TEQ° 3.165

- Van den Berg, et al, 2006.
b_ TCDD-TEQ Equivalent = if sample is ND, then 0, otherwise TEF x Sample Concentration.
¢ - Total TCDD TEQ = sum of TCDD-TEQ Equivalents

Notes and Key:
< = Non-detect

pg/g = picogram per gram

WHO = World Health Organization
TEF = Toxicity Equivalency Factor
TCDD = Tetrachlorodibenzo-p-dioxin
PeCDD = Pentachlorodibenzo-p-dioxin
HxCDD = Hexachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin
OCDD = Octachlorodiobenzo-p-dioxin
TCDF = Tetrachlorodibenzofuran
PeCDF = Pentachlorodibenzofuran
HxCDF = Hexachlorodibenzofuran
HpCDF = Heptachlorodibenzofuran
OCDF = Octachlorodibenzofuran

TEQ = Toxic Equivalent

ERM
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Table 3-2a Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Soil
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

Scenario Timeframe: Current and Future
Medium: Soil
Exposure Medium: Soil/Dust

Location of | Sample | Number Range of Screening | COPC | Rationale
Exposure CAS Minimum Maximum Maximum Depth of Number of | Detection Detection Toxicity Flag for
Point Number Chemical Concentration | Concentration| Units | Concentration| (feet bgs) | Samples [ Detections | Frequency Limits Value (Y/N) | Deletion
33D-AHO01 0.01 o
PGOU 79-34-5 1,1,2,2-Tetrachloroethane 0.90 0.90 mg/kg 10D-AHO1 1 2 2 100.0% 0.7 0.7 0.0055 N SV
PGOU 120-82-1 1,2,4-Trichlorobenzene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 6.2 N ND
PGOU 95-50-1 1,2-Dichlorobenzene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 60 N ND
PGOU 103-33-3 1,2-Diphenylhydrazine/ Azobenzene ND ND mg/kg ND ND 3 0 0.0% 0.33 0.66 0.44 N ND
PGOU 541-73-1 1,3-Dichlorobenzene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 53 N ND
PGOU 106-46-7 1,4-Dichlorobenzene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.35 N ND *
PGOU - 2,2'-Oxybis(1-chloropropane) ND ND mg/kg ND ND 3 0 0.0% 0.33 0.33 NA N ND
PGOU 1746-01-6 2,3,7,8-TCDD 6.38E-08 0.0000063 | mg/kg| C4-SNS02 0.1 6 6 100.0% 0.00000039 Y
PGOU 95-95-4 2,4,5-Trichlorophenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 610 N ND
PGOU 88-06-2 2,4,6-Trichlorophenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.61 N ND *
PGOU 120-83-2 2,4-Dichlorophenol ND ND mg/kg ND ND 83 0 0.0% 0.19 1.7 18 N ND
PGOU 105-67-9 2,4-Dimethylphenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 120 N ND
PGOU 51-28-5 2,4-Dinitrophenol ND ND mg/kg ND ND 80 0 0.0% 1.3 8.3 12 N ND
PGOU 121-14-2 2,4-Dinitrotoluene ND ND mg/kg ND ND 80 0 0.0% 0.33 1.7 12 N ND
PGOU 606-20-2 2,6-Dinitrotoluene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 6.1 N ND
PGOU 91-58-7 2-Chloronaphthalene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 490 N ND
PGOU 95-57-8 2-Chlorophenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 6.3 N ND
PGOU 91-57-6 2-Methylnaphthalene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.17 N ND *
PGOU 95-48-7 2-Methylphenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 310 N ND
PGOU 88-74-4 2-Nitroaniline ND ND mg/kg ND ND 83 0 0.0% 0.33 8.3 18 N ND
PGOU 88-75-5 2-Nitrophenol ND ND mg/kg ND ND 83 0 0.0% 0.33 3.3 0.60 N ND *
PGOU 91-94-1 3,3-Dichlorobenzidine ND ND mg/kg ND ND 83 0 0.0% 0.66 3.3 0.11 N ND *
PGOU 99-09-2 3-Nitroaniline ND ND mg/kg ND ND 83 0 0.0% 0.33 8.3 1.8 N ND *
PGOU 534-52-1 4,6-Dinitro-o-cresol ND ND mg/kg ND ND 83 0 0.0% 0.42 8.3 0.61 N ND *
PGOU 101-55-3 4-Bromophenyl phenyl ether ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 NA N ND
PGOU 59-50-7 4-Chloro-3-methylphenol ND ND mg/kg ND ND 83 0 0.0% 0.33 2 NA N ND
PGOU 106-47-8 4-Chloroaniline ND ND mg/kg ND ND 80 0 0.0% 0.33 2 24 N ND
PGOU 7005-72-3 4-Chlorophenyl phenyl ether ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 NA N ND
PGOU 106-44-5 4-Methylphenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 31 N ND
PGOU 100-01-6 4-Nitroaniline ND ND mg/kg ND ND 83 0 0.0% 0.83 8.3 2.3 N ND *
PGOU 100-02-7 4-Nitrophenol ND ND mg/kg ND ND 83 0 0.0% 0.35 8.3 NA N ND
PGOU 83-32-9 Acenaphthene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 370 N ND
PGOU 208-96-8 Acenaphthylene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 230 N ND
PGOU 7429-90-5 Aluminum 5800 71000 mg/kg| 10D-SNS21 0 153 153 100.0% 4.75 220 7600 N BK
PGOU 62-53-3 Aniline ND ND mg/kg ND ND 24 0 0.0% 0.3 1.67 8.5 N ND
PGOU 120-12-7 Anthracene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 2200 N ND
PGOU 7440-36-0 Antimony 04] 12j mg/kg C41-5516 0 138 23 16.7% 0.21 24 3.0 Y
PGOU 12674-11-2 Aroclor 1016 ND ND mg/kg ND ND 18 0 0.0% 0.033 [ 0.033 0.0089 N ND *
PGOU 11104-28-2 Aroclor 1221 ND ND mg/kg ND ND 18 0 0.0% 0.033 | 0.033 0.0089 N ND *
PGOU 11141-16-5 Aroclor 1232 ND ND mg/kg ND ND 18 0 0.0% 0.033 [ 0.033 0.0089 N ND *
PGOU 53469-21-9 Aroclor 1242 ND ND mg/kg ND ND 18 0 0.0% 0.033 | 0.033 0.0089 N ND *
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Table 3-2a Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Soil
Perimeter Groundwater Operable Unit Lands Risk Assessment

Aerojet Superfund Site
Sacramento County, California

Scenario Timeframe: Current and Future
Medium: Soil
Exposure Medium: Soil/Dust

Location of | Sample | Number Range of Screening | COPC | Rationale
Exposure CAS Minimum Maximum Maximum Depth of Number of | Detection Detection Toxicity Flag for
Point Number Chemical Concentration | Concentration| Units | Concentration| (feet bgs) | Samples [ Detections | Frequency Limits Value (Y/N) | Deletion
PGOU 12672-29-6 Aroclor 1248 ND ND mg/kg ND ND 18 0 0.0% 0.033 [ 0.033 0.0089 N ND *
PGOU 11097-69-1 Aroclor 1254 0.50 0.50 mg/kg| 10D-SNS34 0.1 18 1 5.6% 0.033 | 0.033 0.0089 Y
PGOU 11096-82-5 Aroclor 1260 0.079 1.2 mg/kg| 10D-SNS31 0.1 18 16 88.9% 0.033 [ 0.033 0.0089 Y
PGOU 7440-38-2 Arsenic 1.6j 27 mg/kg| 10D-SNS11 0 155 101 65.2% 0.43 50 0.0062 N BK
PGOU 103-33-3 Azobenzene ND ND mg/kg ND ND 40 0 0.0% 0.33 0.99 0.44 N ND
PGOU 7440-39-3 Barium 28 285 mg/kg C15-5502 0.5 153 153 100.0% 0.253 4.4 520 N BSL
PGOU 92-87-5 Benzidine ND ND mg/kg ND ND 43 0 0.0% 0.66 5.1 0.00021 N ND
PGOU 56-55-3 Benzo(a)anthracene 0.041 0.041 mg/kg C15-5504 0.5 83 1 1.2% 0.33 1.7 0.062 N BSL/FOD
PGOU 50-32-8 Benzo(a)pyrene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.0038 N ND *
PGOU 205-99-2 Benzo(b)fluoranthene ND ND mg/kg ND ND 43 0 0.0% 0.33 1.67 0.062 N ND *
PGOU Benm(b&(}zftgi;’mmhe“e Benzo(b+k)fluoranthene ND ND mg/kg ND ND 40 0 0.0% 033 | 099 0.038 N ND *
PGOU 191-24-2 Benzo(ghi)perylene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 230 N ND
PGOU 207-08-9 Benzo(k)fluoranthene ND ND mg/kg ND ND 43 0 0.0% 0.33 1.67 0.038 N ND *
PGOU 65-85-0 Benzoic acid 0.052 j 0.052 j mg/kg| 36D-SB01 5 64 1 1.6% 0.83 8.3 10000 N |[BSL/FOD
PGOU 100-51-6 Benzyl alcohol ND ND mg/kg ND ND 64 0 0.0% 0.33 2 1800 N ND
PGOU 7440-41-7 Beryllium 0.092 1.2 mg/kg| 10D-SNS21 0 153 98 64.1% 0.043 1.6 15 N BSL
PGOU 111-91-1 bis(2-Chloroethoxy)methane ND ND mg/kg ND ND 83 0 0.0% 0.33 1.67 NA N ND
PGOU 111-44-4 Bis(2-chloroethyl)ether ND ND mg/kg ND ND 83 0 0.0% 0.17 1.7 0.022 N ND *
PGOU 108-60-1 bis(2-Chloroisopropyl)ether ND ND mg/kg ND ND 166 0 0.0% 033 | 167 0.29 N ND *
PGOU 117-81-7 bis(2-Ethylhexyl)phthalate 0.00017 b 0.18] mg/kg| 36D-SB01 2.5 86 21 24.4% 0.33 1.67 3.5 Y
PGOU 7440-42-8 Boron 2.4j 26 mg/kg| 11D-SNS04 0.01 153 39 25.5% 0 55 1600 N BSL
PGOU 85-68-7 Butyl benzyl phthalate 0.16j 0.29 mg/kg| C10-SS05 0.5 83 2 2.4% 0.33 1.7 1200 N |[BSL/FOD
PGOU 7440-43-9 Cadmium 0.032 9.1 mg/kg| 33D-AHO01 6 153 86 56.2% 0.079 2.7 0.17 Y
PGOU 7440-70-2 Calcium 731 31800 mg/kg| C14-SS02 0.5 153 153 100.0% 6.33 1230 NA N EN
PGOU 7440-47-3 Chromium 14 880 ] mg/kg C15-5506 0.1 156 156 100.0% 0.43 4.4 10000 N BSL
PGOU 18540-29-9 Chromium (Hexavalent) 0.022 j 12 mg/kg| 10D-SNS06 0 71 19 26.8% 0.096 2.1 1.7 Y
PGOU 218-01-9 Chrysene 0.037 0.15 mg/kg| 36D-SB01 2.5 83 4 4.8% 0.33 1.7 0.38 N BSL/FOD
PGOU 7440-48-4 Cobalt 3.4 40 mg/kg| 10D-SNS11 0 153 153 100.0% 0.3 16.3 66 N BSL
PGOU 7440-50-8 Copper 11 240 mg/kg C15-5506 0.1 153 153 100.0% 0.633 8.8 300 N BSL
PGOU 53-70-3 Dibenzo(a,h)anthracene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.0062 N ND *
PGOU 132-64-9 Dibenzofuran ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 15 N ND
PGOU 68334-30-5 Diesel 6.0 24 mg/kg| 37D-SB01 2.5 38 6 15.8% 1.7 10 NA N PM
PGOU 84-66-2 Diethyl phthalate 0.047 j 0.3 n mg/kg| C4-SNS02 0.1 83 6 7.2% 0.33 1.7 4900 Y
PGOU 131-11-3 Dimethyl phthalate ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 10000 N ND
PGOU 84-74-2 Di-n-butyl phthalate 0.14j 2.1 mg/kg| 35D-AH1B 10 84 18 21.4% 0.33 1.7 610 Y
PGOU 117-84-0 Di-n-octyl phthalate ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 240 N ND
PGOU 206-44-0 Fluoranthene 0.038 j 0.16j mg/kg| 36D-SB01 2.5 83 4 4.8% 0.33 1.7 230 N BSL/FOD
PGOU 86-73-7 Fluorene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 270 N ND
PGOU 118-74-1 Hexachlorobenzene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.030 N ND *
PGOU 87-68-3 Hexachlorobutadiene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.62 N ND *
PGOU 77-47-4 Hexachlorocyclopentadiene ND ND mg/kg ND ND 82 0 0.0% 0.33 2.3 37 N ND
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Table 3-2a Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Soil
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site

Sacramento County,

California

Scenario Timeframe: Current and Future

Medium: Soil
Exposure Medium: Soil/Dust

Location of | Sample | Number Range of Screening | COPC | Rationale
Exposure CAS Minimum Maximum Maximum Depth of Number of | Detection Detection Toxicity Flag for
Point Number Chemical Concentration | Concentration| Units | Concentration| (feet bgs) | Samples [ Detections | Frequency Limits Value (Y/N) | Deletion
PGOU 67-72-1 Hexachloroethane ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 35 N ND
PGOU 122-66-7 Hydrazine, 1,2-diphenyl ND ND mg/kg ND ND 21 0 0.0% 0.0003 | 0.0167 0.061 N ND
PGOU 193-39-5 Indeno(1,2,3-cd)pyrene 0.025j 0.025j mg/kg| C15-SS04 0.5 83 1 1.2% 0.33 1.7 0.062 N |BSL/FOD
PGOU 7439-89-6 Iron 8400 105000 mg/kg (C32-5502 0.5 153 153 100.0% 2.53 250 2300 Y
PGOU 78-59-1 Isophorone ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 51 N ND
PGOU 7439-92-1 Lead 1.9 530 mg/kg| C4-SNS02 0.1 201 196 97.5% 0.19 5 15 Y
PGOU 7439-95-4 Magnesium 1040 76000 mg/kg| 10D-SNS19 0 153 153 100.0% 3.16 1230 NA N EN
PGOU 7439-96-5 Manganese 110 b 1700 mg/kg| 10D-SNS11 0 153 153 100.0% 0.43 4.9 180 N BK
PGOU 7439-97-6 Mercury 0.0099 j 46 mg/kg| 10D-SNS03 0.01 152 91 59.9% 0.013 | 0.17 1.8 Y
PGOU 7439-98-7 Molybdenum 0.3 8.7 mg/kg C41-5503 0.5 113 43 38.1% 0.097 39 38 N BSL
PGOU 91-20-3 Naphthalene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 0.17 N ND *
PGOU 7440-02-0 Nickel 11j 110 mg/kg 183:2E2§1 8 153 153 100.0% 1.3 13.1 160 N BSL
PGOU 98-95-3 Nitrobenzene ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 2.0 N ND
PGOU 62-75-9 N-Nitrosodimethylamine ND ND mg/kg ND ND 61 0 0.0% 0.33 1.7 0.00095 N ND *
PGOU 86-30-6 N-Nitrosodiphenylamine ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 9.9 N ND
PGOU 621-64-7 N-Nitrosodipropylamine ND ND mg/kg ND ND 83 0 0.0% 0.25 17 0.0070 N ND *
PGOU M°t°ro(1£2f1§§8rgamcs Oil & Grease (E413.2-SM5520C Total) 44 370 mg/kg ggg:ﬁﬁgj ;5 16 5 31.3% 20 | 50 NA N PM
PGOU 87-86-5 Pentachlorophenol ND ND mg/kg ND ND 83 0 0.0% 0.67 8.3 0.30 N ND *
C41-S507 10 o

PGOU 7601-90-3 Perchlorate 0.021 1.9 mg/kg C41-S508 025 88 24 27.3% 0.02 4 0.78 Y
PGOU 85-01-8 Phenanthrene 0.17j 0.17 mg/kg| C32-SNS0O1 0.1 83 1 1.2% 0.33 1.7 230 N |BSL/FOD
PGOU 108-95-2 Phenol ND ND mg/kg ND ND 83 0 0.0% 0.33 1.7 1800 N ND
PGOU 7440-09-7 Potassium 410 3900 mg/kg| C10-SS01 0.5 153 153 100.0% 50 1230 NA N EN
PGOU 129-00-0 Pyrene 0.036 j 0.18] mg/kg| 36D-SB01 2.5 84 3 3.6% 0.33 1.7 230 N BSL/FOD
PGOU 7782-49-2 Selenium 0.072i] 25 mg/kg| 35D-AH02 1 153 46 30.1% 0 20 38 N BSL
PGOU 7440-22-4 Silver 0.31 687 mg/kg| 10D-SNS03 0.01 153 33 21.6% 0.05 3 38 Y
PGOU AER-001-082 Sodium 34 2310 mg/kg| 35D-AH02 1 153 123 80.4% 9.49 1230 NA N EN
PGOU 7440-28-0 Thallium 0.091 0.32 mg/kg C41-5516 0 79 42 53.2% 0.085 1 0.50 N BSL
PGOU 7440-31-5 Tin ND ND mg/kg ND ND 23 0 0.0% 10 50 4700 N ND
PGOU 7440-32-6 Titanium 260 1190 mg/kg C10-SS01 0.5 90 90 100.0% 0.85 50 10000 N BSL
PGOU 7440-62-2 Vanadium 19 160 mg/kg| 10D-SNS06 0 153 153 100.0% 043 16.3 0.53 N BK
PGOU 7440-66-6 Zinc 18 2960 mg/kg| 11D-SNS04 0.01 153 153 100.0% 0.9 47 2300 Y
Notes and Key:

BK = Based on comparison to background.
BSL = For inorganics, below screening level.
BSL/FOD = For organic, below screening level and frequency of detection is less than 5 percent.

EN = Essential nutrient
mg/kg = Milligrams per kilogram
NA = Not applicable
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ND = Not detected above the reporting limit.

PGOU = Perimeter Groundwater Operable Unit

PM = Petroleum mixtures are complex and the toxic constituents are being evaluated individually.

SV = Volatile organic compounds results are over 15 years old and results were never confirmed by soil vapor results.
*=Some of the detection limits are elevated (i.e., half the reporting limit above screening level).
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Table 3-2b Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Soil Vapor
Perimeter Groundwater Operable Unit Lands Risk Assessment
Aerojet Superfund Site

Sacramento County, California

Scenario Timeframe: Current and Future

Medium: Soil Vapor

Exposure Medium: Indoor and Ambient Air

Location of Depth of Range of Screening| COPC
Exposure CAS Minimum Maximum Maximum Maximum |Number of | Number of | Detection Detection Toxicity | Flag [ Rationale
Point Number Chemical Concentration | Concentration Units | Concentration | Concentration | Samples |Detections|Frequency Limits Value | (Y/N) [for Deletion|
PGOU 630-20-6 1,1,1,2-Tetrachloroethane ND ND ug/ m’ ND ND 26 0 0.0% 100 100 1.4E+01 N ND *
PGOU 71-55-6 1,1,1-Trichloroethane 7.8 511950 ug/ m’ 35D-MV01 9.95 402 150 37.3% 5.4 88000 9.9E+04 Y
PGOU 79-34-5 1,1,2,2-Tetrachloroethane ND ND ug/ m’ ND ND 402 0 0.0% 6.8 440000 1.8E+00 N ND *
PGOU 79-00-5 1,1,2-Trichloroethane ND ND ug/ m’ ND ND 402 0 0.0% 32 440000 6.6E+00 N ND *
PGOU 75-34-3 1,1-Dichloroethane 13 5480 ug/ m’ 35D-SP04 10 402 6 1.5% 4.0 440000 6.6E+01 Y
PGOU 75-35-4 1,1-Dichloroethene 18 186410 ug/ m’ 38D-SP01 10 402 89 22.1% 39 88000 3.1E+03 Y
PGOU 563-58-6 1,1-Dichloropropene ND ND ug/ m’ ND ND 26 0 0.0% 100 100 6.7E+00 N ND *
PGOU 75-38-7 1,1-Difluoroethene 17 88000 ug/ m’ 35D-SP22 10 39 9 231% 12 1300 NA Y
PGOU UNK 1,2,3-Trichlorobenzene ND ND ug/ m’ ND ND 26 0 0.0% 100 100 9.9E+03 N ND
PGOU 96-18-4 1,2,3-Trichloropropane ND ND ug/ m’ ND ND 26 0 0.0% 100 100 1.9E-01 N ND *
PGOU 120-82-1 1,2,4-Trichlorobenzene ND ND ug/ m’ ND ND 251 0 0.0% 34 16000 9.9E+03 N ND *
PGOU 95-63-6 1,2,4-Trimethylbenze