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1.0 INTRODUCTION

This Ecological Risk Assessment (ERA) has been prepared by ARCADIS (formerly Blasland,
Bouck & Lee, Inc. [BBL]) on behalf of the Casmalia Steering Committee (CSC) for the Casmalia
Resources Superfund Site (the Site), Casmalia, California (Figure in Section 2.0 of the main
report). This ERA is consistent with the Work Plan prepared by the CSC (CSC, 2004) and
describes the most current approach and methodologies used to conduct an ERA.
Methodologies from the Work Plan have been modified to some extent based on input from the
agencies in spring and summer 2007. This ERA is an appendix to the Remedial Investigation
Report (Rl Report), and supporting information is provided in the main text and supporting
appendices of the Rl Report.

The objective of this ERA is to conduct a Sitewide assessment using a tiered approach that will
provide information in the Rl phase. To achieve this objective, the CSC assessed whether Site-
related chemicals in onsite media have adversely affected resident flora (plants) and migratory
or resident fauna (animals). The findings and conclusions of this ERA will be further refined and
utilized in the feasibility study (FS) portion of the environmental program to develop and
evaluate remedial alternatives protective of these biota. Ultimately, the conclusions reached
from conducting this ERA along with other information will be utilized to establish an overall site
risk management strategy. These objectives are consistent with the U.S. Environmental
Protection Agency’s (USEPA'’s) defined functions of an ERA (USEPA, 1997), which are as
follows:

o Document whether actual or potential ecological risks exist at the Site.
¢ Identify which contaminants present at the Site pose an ecological risk.
o Generate data to be used in evaluating cleanup options.

The remainder of this appendix presents:

e A description of the approach for the tiered (Screening-Level, Tier 1, and Tier 2), risk-
based process.

o A description of the results of biological surveys conducted at the Site.

¢ A definition of baseline conditions.

e A conceptual Site model (CSM) including habitats, receptors, and complete exposure
pathways.

e An overview of the technical approach discussing the exposure scenarios, models
necessary to conduct the exposure assessments, and ecological benchmarks.

e A description of the effects assessment including development of toxicity values

protective of ecological receptors.

A description of the Screening-Level and Tier 1 risk characterization process.

A description of the uncertainties associated with the Screening-Level and Tier 1 ERA

process.

A summary of the Screening-Level and Tier 1 ERA and conclusions.

A description of the approach for a Tier 2 ERA.

Identification of “risk drivers” or chemicals of interest (COls).

An overview of the technical approach discussing the exposure scenarios and models

necessary to conduct the exposure assessments using Site-specific parameters.
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o An overview of the effects assessment including development of tissue toxicity values
protective of ecological receptors.

A description of the Tier 2 risk characterization process.

A description of the uncertainties associated with the Tier 2 ERA process.

A summary of the Screening-Level and Tier 1 ERA and conclusions.

A summary of the Tier 2 ERA and conclusions and recommendations.

1.1  Overview of Approach

The overall approach for this ERA followed all applicable guidance documents and regulations
(see below), and identified and focused on those locations, receptors, and pathways that are
drivers for risk management decisions (e.g., where and how to remediate). Data quality
objectives (DQOs; discussed in the main Rl Report) are used as the basis for defining the risk
problem, identifying the decisions to be made in the risk assessment to help resolve the
problem, and focusing data collection. Because the process is decision-focused, and because
decisions are ultimately made based on values to be protected, the approach employs value-
based decision-making applied in a manner consistent with applicable regulations and guidance
documents.

This ERA employs the process of estimating and characterizing the likelihood that adverse
ecological effects may be occurring or have occurred as a result of exposure to one or more
chemical stressors (USEPA, 1997) and the process consists of four main phases: (1) Problem
Formulation, (2) Analysis, (3) Risk Characterization, and (4) Uncertainty Analysis (USEPA,
1992a, 1997, 1998; California Environmental Protection Agency [CalEPA], 1996). USEPA and
the CalEPA recommend that an ERA be conducted in an iterative, or tiered, manner as
described below. Although the same basic components are found within each tier of analysis,
greater detail and refinement are characteristic of each successive tier. The components of an
ERA are described below.

o Problem Formulation: Because there is often a wide range of potential ecological effects
at sites containing chemicals of potential ecological concern (CPECSs) or other stressors,
it is important to adequately define the problem at the outset of the assessment. Problem
formulation includes stressor identification, ecological receptor identification, CSM
development, and assessment and measurement endpoint selection.

e Analysis: The analysis component is based on the CSM and endpoints, and includes
exposure and effects characterization. Potential exposures are estimated, and data on
the effects of the stressors are summarized and related to the assessment endpoints.

e Risk Characterization: In the risk characterization step, exposure and effects information
developed in the analysis phase are integrated, together with any subsequent field or
laboratory work, to evaluate the likelihood of adverse ecological effects from site-related
stressors. Risk estimates are developed, and the risks are described within the context
of the Site conditions (e.g., nature and magnitude of risks, spatial distribution,
temporal/seasonal conditions).

e Uncertainty Assessment: The ERA process relies on the use of assumptions that have
varying degrees of accuracy and validity. The uncertainty surrounding a risk estimate
consists of (1) real variation (reflecting actual ranges in biological responses), (2) lack of
knowledge about basic physical, chemical, and biological properties and processes
(e.g., bioavailability, bioaccumulation), (3) assumptions in the models used to
approximate key inputs (e.g., dose-response and exposure models), and (4)

C S C uU-2 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

measurement error. Qualitative and/or quantitative evaluation of these factors is a critical
component of the ERA.

Consistent with agency guidance, this ERA will provide a range of risks based on several
assumptions that will address the range of sensitivity of potential receptors onsite. A risk
management decision can be made on the basis of this information that reflects protection at
the population level only for non-special status (common) species and a higher level of
protection for special-status species. This ERA, as described below and consistent with CalEPA
(1996) and USEPA (1997) guidance, was designed to be conservative and, while assessment
endpoints are aimed at the protection of populations, provides the information necessary for risk
management decision-making, where deemed necessary, for protection of special-status
species at the individual level. This ERA was conducted and evaluated as provided in USEPA’s
guidance on risk assessment and management (USEPA, 1999a).

1.2 Regulatory Guidance Used

The following guidance documents were used as guidance for this ERA:

o Framework for Ecological Risk Assessment (USEPA, 1992a)

e Guidance for Ecological Risk Assessment at Hazardous Waste Sites and Permitted
Facilities, Parts A and B (CalEPA, 1996) and CalEPA EcoNotes
(www.dtsc.ca.gov/ScienceTechnology/eco.html; CalEPA, 2003; current EcoNotes were
used)

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (USEPA, 1997)

o Guidelines for Ecological Risk Assessment (USEPA, 1998)
Issuance of Final Guidance: Ecological Risk Assessment and Risk Management
Principles for Superfund Sites (USEPA, 1999a)

¢ Guidance for the Data Quality Objectives Process (USEPA, 2006a)
Ecological Soil Screening Levels guidance (USEPA, 2007d)

e The ECO Update Bulletin Series (www.epa.gov/superfund/programs/risk/ecoup/
index.htm; USEPA, 2003a; current ECO Updates were used).

A tiered, risk-based approach presented the Work Plan (Figure 7-1; CSC, 2004) based on
USEPA Superfund ERA Guidance (USEPA, 1997) was followed with supplemental information
and guidance taken from the other documents listed above to identify areas, receptors,
pathways, and chemicals that may require further evaluation and/or remedial action. Each tier
provides the risk managers (e.g., site managers, regulatory agencies, and responsible parties)
with information that is essential to make decisions about the need to obtain more information
(i.e., data gaps) or perform further analyses. At the end of each tier, the results are evaluated to
focus the next tier of evaluation. In general, the eight-step process defined by USEPA (1997)
was used. This process includes:

e Screening-Level ERA (Steps 1 and 2)

o Tier 1 — A detailed ERA (Steps 3 through 7)
Tier 2 — A site-specific ERA based on the results of the Tier 1 ERA and additional Site-
specific data.
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At the end of Tier 1, and at several points within Tier 2, a scientific management decision point
is reached. At each of these points, the risk managers evaluate the information provided and
decide whether further evaluation is needed, if a decision for either no action or evaluation of
remedial alternatives is appropriate, and/or whether the planned study design is appropriate.
The technical elements within each of the tiers are described below. An evaluation of the
uncertainties associated with the risk estimates is included at each level of the assessment.

Screening-Level ERA: Steps 1 and 2 of the ERA under USEPA Superfund guidance (USEPA,
1997) include the following steps in the following order:

o Screening-level problem formulation (stressor identification, ecological receptor
identification, CSM development, and assessment and measurement endpoint
selection).

e Screening-level effects assessment (identification of conservative, screening-level
ecological benchmarks).

e Screening-level exposure assessment (development of conservative exposure estimates
such as use of maximum detected concentrations, species exposed to chemicals onsite
100 percent of the time [Area Use Factor [AUF]= 1], and species ingesting 100 percent
of the most contaminated food item).

e Preliminary risk calculations for CPECs using no-observed adverse effect level
(NOAEL)-based toxicity values from readily available literature sources used to estimate
potential risks.

¢ Analysis of uncertainties and limitations.

Tier 1: The Tier 1 assessment can often be conducted using existing or screening-level data,
especially where data are obtained using a biased sampling design (i.e., where samples are
collected at or close to source areas). In Tier 1, conservative assumptions are made regarding
exposures. Steps 3 through 7 of the ERA under USEPA Superfund guidance (USEPA, 1997)
incorporate the following refinements to the Screening-Level ERA:

e Upper-bound (i.e., 95th percentile) exposure assumptions (e.g., ingestion rates,
bioaccumulation factors [BAFs] and exposure estimates based on the 95 percent upper
confidence limit [95%UCL] on the mean) are used.

e Lowest-observed adverse effect level (LOAEL)-based toxicity values from readily
available literature sources are used to estimate potential risks.

Because the Tier 1 evaluation is highly conservative, if information is adequate to conclude that
risks are negligible, no further action is needed to protect either individuals or populations. If
information is not adequate, additional evaluation is required. If risks are predicted, the risk
managers may decide to either further evaluate the Site or move directly to remedial action at
this scientific management data point. The decision to move to remedial action may require
additional ecological assessment to determine cleanup goals (cleanup goals would not be
based on conservative Tier 1 assumptions). Further evaluation will generally involve a Tier 2
assessment (see below); however, if estimated risks are low, a refined Tier 1 assessment in
which some of the conservative assumptions are replaced with more realistic assumptions could
be conducted in lieu of a full Tier 2 ERA (USEPA, 2001a).

The above elements are similar to the Scoping Assessment and Phase | Predictive Assessment

under CalEPA guidance (CalEPA, 1996). The Scoping Assessment includes site
characterization, biological characterization, and a pathway assessment (i.e., development of a
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CSM). The Phase | Predictive Assessment is a conservative evaluation based on the ratio of
upper-bound concentrations of CPECs to receptor-specific toxicity benchmarks.

If a Tier 2 assessment is deemed necessary, the following elements are identified from the Tier
1 assessment:

¢ Arefined CSM identifying pathways and receptors requiring further evaluation.
e An outline of additional data needs.
e Alist of COls requiring further evaluation.

Tier 2: A Tier 2 assessment includes a refinement of the Tier 1 ERA results using site-specific
inputs and includes the following steps:

¢ Refinement of the problem formulation step (refine CSM and list of CPECs).
Study design for additional data collection (including DQOs).

o Field verification of the study design (includes a site visit to verify that the design can be
successfully implemented and to select reference sites).

o Field/laboratory investigations, where warranted.
Refined exposure and effects assessments (incorporates more realistic exposure
estimates and more site-specific benchmarks and/or measured effects information).

o Refined risk calculations for the COls.

Data collection for the Tier 2 assessment includes additional site characterization data as well
as information to refine exposure assumptions. This could include information on the
bioavailability of chemicals in site media (i.e., measurement of soil properties, tissue sampling,
bioaccumulation testing), site-specific information on potential effects (e.g., population or
community surveys, bioassay tests), and/or further characterization of receptors and/or habitats.
Information about the home ranges of the organisms in relation to the exposure areas (i.e.,
AUFs), more realistic exposure estimates (e.g., average or median concentrations), and site-
specific life history information (e.g., dietary habits) are also incorporated at the Tier 2 level.
Ecological benchmarks are further refined, including a more thorough literature search specific
to the chemical forms of the CPECs and the Site-specific receptors. A range of benchmarks
(both NOAEL-based and LOAEL-based) is used in Tier 2 to develop a range of risks. The scope
of the Tier 2 ERA is developed based on the results of the Tier 1 ERA, and DQOs are
developed to guide any data collection efforts.

The above steps are consistent with CalEPA’s Phase Il Validation Study and Phase Il Impact
Assessment. The Phase Il Validation Study includes collection of additional site-specific data on
potential exposures and effects, with emphasis on the use of bioassay tests and site-specific
bioaccumulation data. The Phase Ill Impact Assessment uses the information from the
Validation Study to refine the ERA and provide information for the development of remedial
objectives.

A Tier 2 ERA was conducted for this Site and the evaluation provides:

o Alist of assessment endpoints (including receptors) potentially at risk.
A range of estimated risks for each species and CPEC.

e A discussion of the nature, magnitude, and spatial distribution of the risks, as well as
temporal/seasonal issues (risk description).

e Site recommendations.
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If deemed necessary, risk-based clean-up levels and estimated spatial extent of potential
unacceptable risk can be provided at this point or as part of the FS. This may require further risk
evaluation (Tier 3). Results will be presented in a manner that will permit evaluation of the
spatial extent of risks (e.g., for “hotspot” removal) and natural attenuation as remediation
options.

This ERA incorporates all components of Screening-Level, Tier 1, and Tier 2 assessments,
such as use of maximum exposure estimates and conservative ecological benchmarks based
on NOAELSs, upper-bound spatial and non-spatial exposure estimates, and toxicity values based
on LOAELs.

To summarize, risks were estimated for ecological receptors based on:

o Screening-Level ERA: Maximum detected concentrations of CPECs and conservative
literature-based exposure and effects parameters.

e Tier 1 ERA: Upper-bound concentrations of CPECs, conservative literature-based
exposure parameters, and upper-bound effects parameters.

o Tier 2 ERA: Upper-bound concentrations of COls, a combination of literature- and Site-
specific exposure parameters, and upper-bound effects parameters. Site-specific lower-
and upper-bound effects parameters are also used as weight-of-evidence.

In this document, approach and methodology common to all tiers of the ERA are simply referred
to as ERA. Approach and methods specific to the tier have been referenced as such in this
document.

1.3 Organization of the ERA

The remainder of this document is organized as follows:

e Section 2.0 — contains the problem formulation, which includes stressor identification,
ecological receptor identification, CSM development, and assessment and measurement
endpoint selection.

e Section 3.0 — offers an evaluation of the currently available data for the Site.

e Section 4.0 — provides the Screening-Level and Tier 1 exposure assessment, including
an overview of the exposure point concentrations and summary by area, exposure
scenarios, exposure assumptions, and intakes/dose estimates.

e Section 5.0 — contains a summary of the Screening-Level and Tier 1 effects
assessment, which includes information regarding toxicity values for ecological
communities and wildlife.

e Section 6.0 — presents the Screening-Level and Tier 1 risk characterization.

e Section 7.0 — offers the Screening-Level and Tier 1 uncertainty analysis.

e Section 8.0 — summarizes the Screening-Level and Tier 1 findings and presents
conclusions.

e Section 9.0 - provides the objectives and approach for the Tier 2 ERA.

Section 10.0 - provides the Tier 2 exposure assessment, including an overview of the
exposure point concentrations and summary by area, exposure scenarios, exposure
assumptions, and intakes/dose estimates.
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e Section 11.0 - contains a summary of the Tier 2 effects assessment, which includes
information regarding Site-specific toxicity values for wildlife.

Section 12.0 — presents the Tier 2 risk characterization.

Section 13.0 — offers the Tier 2 uncertainty analysis.

Section 14.0 —summarizes the Tier 2 findings and presents conclusions.

Section 15.0 — contains the references for documents relied upon in the preparation of
this ERA.
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2.0 PROBLEM FORMULATION

The first step of an ERA addresses elements of Problem Formulation and includes (1)
environmental setting, (2) exposure areas, (3) CSM which includes identification of exposure
pathways and identification of ecological and indicator receptors, and (4) identification of
assessment and measurement endpoints.

2.1 Environmental Setting

The Site lies approximately 4 miles from the Pacific Ocean, approximately 10 miles southwest of
the City of Santa Maria, and approximately 16 miles north-northwest of the City of Lompoc
(Figure 2-1 is presented in the main RI). The nearest population center is the unincorporated
community of Casmalia, located approximately 1.2 miles south-southeast of the Site. The Site
slopes generally toward the south and is situated along the south-facing slopes of the Casmalia
Hills. Surface elevations within the Site range from 835 feet above mean sea level (msl) at the
crest of a ridge, which forms the northern facility boundary, to 375 feet above msl at the
southern boundary, which is located at the foot of two small hills that rise to the south of the
Site. Approximately 1.2 miles north and east of the facility, the Casmalia Hills gradually rise to
heights of approximately 500 feet above the highest portion of the Site, located along the
northern Site boundary. The Casmalia Hills are one of a series of three ranges of low west-
northwest-trending hills that form the southern border of the Santa Maria Valley. The
predominant Site topography and surrounding hills are characterized by rounded hills and
slopes of gentle to moderate steepness. Valleys are typically broad with streams cut into alluvial
valley fill sediments. The neighboring properties are sparsely settled, and land use consists
primarily of agriculture, cattle grazing, and oil field development. Qil field areas in proximity to
the Site include the Casmalia Qil Field, the Orcutt Oil Field, the Guadalupe Oil Field, the Santa
Maria Valley Oil Field, and the Jesus Maria Oil Field. Agricultural activities within the region
consist primarily of dry land farming of wheat and beans, with minor areas devoted to production
of grapes, tomatoes, strawberries, and other grain crops.

The total area of the Site is 252 acres and is divided into the following types of habitat: (i)
terrestrial capped areas, (ii) terrestrial uncapped areas, and (iii) freshwater aquatic areas.

A considerable area of the Site is currently capped (approximately 47 acres) or planned to be
capped (approximately 5 acres) (see the main Rl Report). Exposures to ecological receptors
from these areas of the Site can be considered minimal to unlikely once all capping is complete
and as long as the landfill caps are adequately maintained. Habitats and receptors present in
the capped areas of the Site are expected to be the same as those described at terrestrial
uncapped areas. Terrestrial habitats and receptors in the offsite areas, however, are expected
to be similar to those onsite.

The terrestrial uncapped areas of the Site are generally characterized as disturbed, sparsely
vegetated, annual grassland areas. Areas of undisturbed grassland and coastal sage scrub
habitat containing native vegetation exist primarily in areas of the Site that were not previously
used in Site operations . A number of former ponds and pads are considered terrestrial
uncapped areas; however, as discussed in the main RI, because of grading activities, some of
these areas may actually have covered some of the former ponds and pads with other soil
materials of unknown origin.
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The freshwater aquatic areas include large impoundments for the collection of onsite surface
runoff water. These include the runoff containment facility (RCF) Pond, the A-Series Pond, and
Pond 13. Other ponds (A-5 and 18) are planned to be closed. Weedy grasses and forbs, small
areas of native vegetation, gravel, debris, and un-vegetated soil are present along the borders
of the ponds. Although these ponds are generally degraded, limited use by birds, mammals, and
aquatic life is likely and has been observed in previous surveys (Appendix P). These waters
have been inhabited by aquatic invertebrates and used for foraging by wading birds and
waterfowl (Appendix P, Section 4.4) as well as amphibians (historically observed onsite, but not
present under current conditions). In addition, freshwater aquatic areas include Casmalia
Canyon and Creek and an unnamed surface drainage located offsite flanking the Site on the
west and north-northeast, respectively (Figure U-1). Both drainages are relatively broad and
eventually empty into Shuman Creek. Casmalia Creek merges with Shuman Creek
approximately 2 miles south of the Site and approximately 1 mile west of the Town of Casmalia.
Shuman Creek empties into the Pacific Ocean, approximately 4 miles west of the confluence
with Casmalia Creek. The unnamed drainage located to the north and northeast of the Site has
been referred to as the North Drainage in the Biological Species and Habitat Survey (BSHS)
report (Appendix P to the main Rl Report). Aquatic habitats and receptors in the offsite areas
will be identified and evaluated if complete exposure pathways are found. Please see Section 2
and Figure 2-1 of the RI Report for more details on Site description.

2.2 Biological Survey Background

In cooperation with the California Central Coast Regional Water Quality Control Board
(RWQCB), California Department of Fish and Game (CDFG), US Fish and Wildlife Service
(USFWS), and USEPA, the CSC developed a list of 37 known or potentially occurring species of
concern and 2 Watch List species within or proximate to the Site. The list of species is
presented in Table U-1. Generally, this list of potentially occurring special-status species was
developed by consulting the California Native Diversity Database (CNDDB) maintained by the
CDFG (2007) and by seeking the observations of regional experts (Lawrence Hunt [amphibian
surveys], Paul Heady [bat surveys], and Bill Clary [bird surveys]).

As outlined in the BSHS Work Plan (GeoSyntec Consultants, 2000), surveys were conducted
onsite between fall 2000 and spring 2005 to assess the presence/absence of the special-status
plants, amphibians, reptiles, birds, and/or mammals identified in Table U-1. When applicable,
the surveys conducted specific to special-status species were based on established surveys
prepared by state and/or federal regulatory agencies. In addition to surveying specifically for
special-status species, the surveys also developed species lists that would assist in
understanding the communities and populations of plants, amphibians, reptiles, birds, and
mammals that utilize the Site annually, seasonally, or as transients.

Results of the surveys conducted from fall 2000 to spring 2005 were synthesized by BBL into a
BSHS Report (BBL, 2005) presented as Appendix P of the main Rl Report. The intent of the
BSHS was to develop a foundation upon which to base the ERA. The presence/absence type
surveys that have been conducted provide sufficient information for the Tier 1 ERA, which only
requires the identification of representative species and functional groups present or likely to be
present onsite. Additional information about site utilization may be required in the event that a
proper Tier 2 or higher ERA is conducted but is not required for the Tier 1 assessment, which
uses conservative assumptions about site utilization.
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The sections below describe the results of the biological surveys conducted to date as they
relate to characterization of the ecological receptors that occur or potentially occur in the
exposure areas for this ERA.

2.3 Biological Species Habitat Surveys

The section below provides an overview of survey methodologies and summary of results for
biological surveys conducted from the fall 2000 to spring 2005. Consistent with the BSHS, the
survey results presented below are divided into five distinct groups including four classes of
animals and plants. These groups include (1) plants, (2) mammals (including bats), (3) birds, (4)
amphibians, and (5) reptiles. For additional information regarding the surveys, please refer to
the BSHS Report (BBL, 2005; Appendix P of the main Rl Report).

2.3.1 Plants

The subsections below provide an overview of survey methodologies and summary of results
for biological surveys conducted from the fall 2000 to spring 2005 for plants at the Site.

2.3.1.1 Plant Survey Methodology

The Casmalia Hills in the vicinity of the Site support the following major plant communities: non-
native annual grassland, coastal sage scrub, oak woodland, oak savannah, and willow riparian
woodland. The Site is dominated by ruderal vegetation. Less disturbed areas support small,
degraded patches of coastal sage scrub and non-native annual grassland. Eleven sensitive
plant species were identified as potentially occurring onsite. These species included (regional
blooming period in brackets):

* Blochman’s dudleya (Dudleya blochmaniae ssp. blochmaniae) [April — June]

* Seaside bird’s beak (Cordylanthus rigidus ssp. littoralis) [May — October]

* La Purisima manzanita (Arctostaphylos purissima) [shrub, visible all year if present]
* Sand mesa manzanita (Arctostaphylos rudis) [shrub, visible all year if present]
* Dune larkspur (Delphinium parryi spp. blochmaniae) [April — June]

* Kelloggs horkelia (Horkelia cuneata spp. sericea) [May — October]

* Black-flowered figwort (Scrophularia atrata) [May]

* Chaparral ragwort (Senecio aphanactis) [February — March]

* Gambel's watercress (Rorippa gambelii) [April — July]

* La graciosa thistle (Cirsium loncholepis) [July]

* Gaviota tarplant (Deinandra increscens ssp. villosa) [April — September]

Plant surveys were conducted in the spring and fall 2001, spring and fall 2002, and fall 2004 to
coincide with the blooming periods of plants potentially occurring within the Site. Surveys for the
above-listed species of concern were conducted according to protocols outlined in Guidelines
for Assessing the Effects of Proposed Developments on Rare, Threatened, and Endangered
Plants and Plant Communities (CDFG, 1996) (Attachment P-1 of Appendix P to the main RI
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Report). For the 2001 reconnaissance-level surveys, the Site was divided into subareas (Figure
U-1). Transects surveyed within each of these subareas covered the entire area..

Random walkover surveys of the grassland and coastal sage scrub areas located immediately
north and west of the Site were also conducted during the spring and fall 2001 surveys.
Subsequent vegetation surveys (i.e., spring and fall 2002, 2004) utilized the broader division of
the Site (Figure P-4 of Appendix P to the main RI Report). All plant species observed were
recorded using nomenclature outlined by Hickman (1993).

2.3.1.2 Results of Plant Survey

Of the 11 special-status plant species identified as potentially occurring onsite, only one species
was identified on or proximate to the Site. The black-flowered figwort was identified to the north
of the Site in the eucalyptus grove. In addition, Coulter’'s goldfields (Lasthenia glabrata ssp.
coulteri; a California Native Plant Society [CNPS] List 1B.1 species) was identified onsite during
the 2001 surveys. This species was unexpected, as it was not included in the original list of 11
species to potentially occur onsite as detailed in the BSHS Work Plan.

2.3.1.3 Black-Flowered Figwort

Black-flowered figwort is listed as a List 1B.2 species (“fairly threatened in California [moderate
degree/immediacy of threat]”) by the CNPS. This species is endemic to northern Santa Barbara
County, where it is widely distributed on clay soils derived from diatomaceous parent material.

Black-flowered figwort was identified during a survey conducted in March 2001 in the eucalyptus
grove to the north of the Site. It is unknown whether this species still persists in the eucalyptus
grove because the 2001 surveys are the most recent in this region; however, it is assumed to be
extant in this region. Given the widespread soil and vegetation disturbance that has occurred
over decades, it is unlikely that this species occurs or has the potential to successfully establish
within site boundaries.

2.3.1.4 Coulter's Goldfields

Coulter’s goldfields is listed as a List 1B.1 species (“seriously threatened in California [high
degree/immediacy of threat]’) by the CNPS. Although found on alkaline soils at widely scattered
localities throughout southern California, including a locality on the San Antonio Terrace on the
Vandenberg Air Force Base approximately 4 to 6 miles southwest of the Site (Smith, 1998), its
occurrence onsite was not expected and is believed to be attributable to anthropogenic sources
(Hunt & Associates, 2001).

Coulter’s goldfields was identified widely across the northern portion of the Site in spring 2001,
and again observed during spring 2002 and 2004 surveys. It is believed that this species was
introduced to the Site through a re-vegetation effort for the Pesticides/Solvents (P/S) Landfill
following construction of a cap, as it was included in a seed mix used in 1997 and 1998. The
species has likely persisted due to irrigation measures to control dust. The distribution as
documented in 2001 (Hunt & Associates, 2001) is presented in Appendix P of the main RI
Report (Figure P-9). Coulter’s goldfields distribution generally coincides with the margins of dirt
access roads, extending the distance that water can be sprayed from the trucks. While its
distribution was identified to be more limited in 2002 and 2004, the species is still assumed to
be extant onsite.
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2.3.2 Amphibians

The subsections below provide an overview of survey methodologies and summary of results
for biological surveys conducted from fall 2000 to spring 2005 for amphibians at the Site.

2.3.2.1 Amphibian Survey Methodology

Three sensitive amphibian species were identified as potentially occurring onsite. These species
included:

e California tiger salamander (CTS; Ambystoma californiense)
e California red-legged frog (CRLF; Rana aurora draytonii)
o Western spadefoot toad (Scaphiopus hammondii).

Surveys for the CRLF were conducted in 1998, 1999, 2001, 2002, 2003, and 2004. Protocols
were customized from the standard USFWS survey protocols in order to provide information on
the current status of the CRLF onsite and on potential project-related impacts to this special-
status species (BBL, 2005). Surveys focused on ephemeral and/or permanent water sources
found within the Site boundaries (i.e., A-Series Pond, RCF Pond, Pond 13, Pond A-5, and Pond
18) (Figure P-3 in Appendix P to the main Rl Report). Surveyors attempted to detect egg
masses; larval, subadult, and adult CRLF; and suitable habitat so that the occurrence and
spatial distribution of breeding could be evaluated. Additional information relative to sampling
methodologies for CRLF is referenced in the BSHS (BBL, 2005).

Focused surveys on the CTS were completed in spring 2002 and 2003. These surveys focused
primarily on minnow trap sampling. In addition, drift fence surveys were completed between
October 26, 2004 and February 23, 2005. The distribution of fencing on the Site is shown in
Appendix P (Figure P-5) of the main RI Report. The pitfall traps associated with the drift fence
surveys were open for 29 days over this interval.

Western spadefoot toad surveys were completed concurrently with all CRLF surveys between
1998 and 2004. During each site visit, observations were made prior to sunset and again after
sunset of the same day. Visual surveys were conducted at several locations around the
perimeter of each pond (i.e., A-Series Pond, RCF Pond, Pond 13, Pond A-5, and Pond 18).
Perimeter surveys included inspection of all burrows and cover objects to detect occupancy.
During nighttime surveys, headlamps and/or flashlights were used to detect eye shine along the
perimeter of each pond. Kayaks were used during nighttime surveys in 2003 and 2004 surveys.
Data recorded at each pond included survey counts of larval, subadult, and adult frogs; the
number and location of egg masses; a habitat map; and a potential retreat site map.

2.3.2.2 Results of Amphibian Survey

All three amphibians identified as potentially occurring onsite were identified during BSHS
surveys conducted from 1998 to 2004. CRLF were identified within the majority of the ponds on
the southern portion of the Site during surveys conducted between 2001 and 2002, and again in
2004. CTS were observed along the western and northwestern sides of the A-Series Pond in
2004 and 2005. Finally, the Western spadefoot toad was observed along the northwestern
shoreline of the RCF Pond during 1999 surveys.
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California Red-Legged Frog

The CRLF is listed as “threatened” by the USFWS, and as a “Species of Special Concern in
California” by the CDFG. Surveys conducted between 1998 and 2002 identified the CRLF as
occurring onsite in ponds and offsite in the Casmalia Creek riparian corridor. Specifically, the
CRLF was identified onsite in or proximate to the RCF Pond, Pond A-5, the A-Series Pond, and
Pond 13. In addition, CRLF have been previously identified in Casmalia Creek and in Shuman
Canyon Creek at and downstream of the confluence with Casmalia Creek. Locations of all
CRLF observations are presented in Appendix P (Figures P-10 and P-11).

Surveys conducted in the spring of 2003 and 2004 did not identify any CRLFs within any of the
ponds. A letter report dated April 30, 2004, which presents the 2004 survey results conducted
by Lawrence Hunt (Hunt & Associates Biological Consultants [Hunt], 2005), notes high salinity
levels in all five ponds ranging from 14.0 to 25.0 parts per trillion (ppt). Sensitivity of the CRLF to
high salinity levels has been previously documented. Research has shown 100 percent mortality
of eggs exposed to salinity levels of 4.5 ppt (Jennings and Hayes, 1990) and high mortality rates
of larvae when exposed to salinity levels higher than 7.0 ppt. (Jennings, 1993 in litt. as cited in
Miller et. al. 1996).

During the 2004 and 2005 drift fence/pitfall trap surveys, six CRLF were captured in pitfall traps.
Of these six captures, one was a recent metapmorh (approximately less than 5 months old),
three were sub-adults (approximately 18 months old), one was a small adult male, and the last
was a large adult male. The capture of CRLF in the pitfall traps during the 2004 and 2005
survey was the first record of CRLF on the Site since 2003. It is highly unlikely that CRLF bred
and successfully reached metamorphosis in the ponds during spring and summer 2003 or 2004
because of high total dissolved solids (TDS) levels. However, the recent (2003 and 2004)
metamorphs captured in the pitfall traps south of the RCF Pond and A-Series Pond
demonstrated that CRLF are successfully breeding and recruiting metamorphs somewhere in
the vicinity of the southern portion of the Site, and possibly elsewhere. The six captures in pitfall
traps occurred at the following locations: (1) northwest side of A-Series Pond, (2) two captures
along the northeast corner of Pond 13, (3) south side of RCF pond, (4) southwest side of RCF
pond, and (5) southeast side of A-Series Pond.

A reconnaissance-level survey of surrounding lands conducted on April 18, 2005 identified two
man-made ponds containing large numbers of CRLF larvae, as well as Pacific treefrog larvae.
These ponds were found on top of a hill approximately 1,100 feet south of the A-Series Pond,
and were located in two deep excavations presumably made to create seasonal water sources
for livestock. The ponds measured approximately 100 to 200 feet long by 15 to 20 feet wide and
were at least 3 feet deep at the time of the survey. They appear to have a sufficiently long
hydroperiod (at least 120 days) to support successful development and metamorphosis of CRLF
larvae. These scrape ponds are visible in aerial photographs taken in 2000. The top of the hill is
200 feet higher than the Casmalia Creek floodplain to the west, is vegetated only with non-
native annual grassland, and offers nothing that would distinguish it from the surrounding
grassland and other hills. These ponds, together with Casmalia Creek, may be the source of the
metamorph CRLF captured in the pitfall traps onsite.

California Tiger Salamander

The CTS is listed by the federal government as “Threatened,” and by the State of California as a
“Species of Special Concern in California.” CTS larvae and/or adults were not identified on or
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proximate to the Site during the 2002 or 2003 focused aquatic surveys. However, 2004 and
2005 upland drift fence/pitfall trap surveys captured three adult male CTS in pitfall traps located
along the western and northwestern sides of the A-Series Pond. CTS were not captured at other
drift fence locations onsite. The capture dates coincided either with significant or protracted
rainfall events or both.

Despite the capture of CTS onsite using drift fence/pitfall trap arrays, there is only inferential
evidence that this species was attempting to breed in one or more of the surface runoff ponds.
The surface runoff ponds onsite, although being permanent pond sources of water, probably do
not represent reliable breeding or larval development habitat for CTS because high TDS
concentrations and high salinity levels may limit CTS species presence and population
densities. However, one or more consecutive years of above-normal precipitation could improve
water quality enough to support breeding and larval development, at least for CTS. CTS are
more tolerant to higher TDS water than CRLF.

The closest known CTS breeding location is approximately 12,000 feet northeast from the
onsite capture locations. This distance exceeds the known dispersal distances reported to date
for CTS between breeding ponds or between breeding ponds and upland habitat (up to 6,500
feet). CTS are capable of long-distance overland movements, but it is unknown whether the
male CTS captured at the Site came from populations around these distant breeding locations.
More likely, there is one or more other, as yet unknown, breeding sites situated between these
locations in the form of natural or man-made pools. It is highly unlikely that CTS breed in
Casmalia Creek. Consistent with the discussion for CRLF, a reconnaissance-level survey
identified two man-made ponds containing large numbers of CRLF larvae, as well as Pacific
tree frog larvae, on top of a hill approximately 1,100 feet south of the A-Series Pond. They
appear to have a sufficiently long hydro-period to support successful development and
metamorphosis of CTS larvae.

Western Spadefoot Toad

The western spadefoot toad is listed as a USFWS “Sensitive Species” and a CDFG “Special
Concern Species.” Adult western spadefoot toads require ponded water to breed and rodent
burrows within 1,500 feet of the water source to bury themselves.

Prior to the formal surveys that followed protocols articulated in the BSHS Work Plan, four or
five western spadefoot toads were identified along the northwestern shoreline of the RCF Pond
during nocturnal surveys on April 12, 1999. While suitable habitat for the toad is found onsite,
this species has not been observed since 1999. Given the extent of surveys conducted onsite,
and the overlapping breeding season with CTS and CRLF, and especially with the drift net
surveys, it would seem likely that the species would have been observed/captured if it did still
occur onsite. However, we do recognize the possibility for this species to re-colonize portions of
the Site.

Non Special-Status Species

Three other common, non special-status amphibian species were observed onsite during the
surveys. These species included the western toad (Bufo boreas), Pacific chorus frog
(Pseudacris regilla), and ensatina (Ensatina eschscholtzii). Generally, western toads were
observed in Pond 18, RCF Pond, and the A-Series Pond during the May 2001 surveys. They
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were again captured as part of the 2004 and 2005 drift fence/pitfall trap survey proximate to the
A-Series Pond, RCF Pond, and Pond 13. Pacific chorus frogs were observed in May and
November 2001, April 2002, April 2004 in all ponds onsite (i.e., the RCF Pond, Pond 13, Pond
18, the A-Series Pond, and Pond A-5). In addition, Pacific chorus frogs were captured as part of
the 2004 and 2005 drift fence/pitfall trap survey proximate to the A-Series Pond, Pond 13, and
RCF Pond. Finally, the 2004 and 2005 drift fence surveys captured six ensanita proximate to
Pond 13, A-Series Pond, and the RCF Pond.

2.3.3 Reptiles

The subsections below provide an overview of survey methodologies and summary of results
for biological surveys conducted from the fall 2000 to spring 2005 for reptiles at the Site.

2.3.3.1 Reptile Survey Methodology

Four sensitive reptilian species were identified as potentially occurring onsite:

Southwestern pond turtle (Emys marmorata pallida)
Coast horned lizard (Phrynosoma coronatum)

Coast patch-nosed snake (Salvadora hexalepis virgultea)
Two-striped garter snake (Thamnophis hammondii)

Focused surveys were required for the southwestern pond turtle. General reptilian surveys to
address the other listed and non special-status species were completed by dividing the Site into
discrete areas that corresponded to the delineated regions based on previous land uses (Figure
P-3 in Appendix P). In addition, adjacent grassland habitats north and west of the Site and the
Casmalia Creek riparian corridor west of the Site were also surveyed. Surveys completed in
spring 2001 included walkover surveys throughout all delineated regions onsite (Figure P-3 in
Appendix P). A fall 2001 survey included a single transect along Casmalia Creek, and the spring
2002 surveys included a transect around each of the five ponds in the southern portion of the
Site (Figure P-6 in Appendix P).

Surveys for the southwestern pond turtle were routinely conducted around all ephemeral and/or
permanent water sources found within the Site boundaries (i.e., A-Series Pond, RCF Pond,
Pond 13, Pond A-5, and Pond 18) during CRLF, CTS, and bird surveys. Consistent with CRLF
surveys, observations during each site visit were made prior to sunset and again after sunset of
the same day using the same approach described for the CRLF surveys. Data recorded at each
pond included survey counts of identified individuals (including age class information when
available), potential/identified nesting locations, and a habitat map within the Site boundaries.

Surveys were conducted monthly in 2001 between April and August, and again in November.
Surveys conducted in 2002, 2003, and 2004 focused on two daytime and nighttime survey
efforts in the spring of each year.

2.3.3.2 Results of Reptile Survey

Two of the four reptiles identified as potentially occurring onsite, the coastal horned lizard and
the two-striped garter snake, were identified onsite during the surveys.
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2.3.3.3 Coastal Horned Lizard

Coastal horned lizards are identified by the State of California as a “Species of Special Concern
in California.” This species was observed in four locations onsite during surveys conducted in
spring 2001 (Figure P-6 in Appendix P of the main RI Report). One adult lizard was observed in
April 2001 in the disturbed grassland/coastal sage scrub in the steep ravine west of the
polychlorinated biphenyl (PCB) Landfill. One adult was observed in disturbed grasslands on the
northeast corner of the Caustics/Cyanide Landfill cap in April 2001. Surveys conducted in July
2001 documented two adults and two subadults in the grasslands adjacent to the
Caustics/Cyanide Landfill. It is assumed that this species is still extant within site boundaries.

Coastal horned lizards generally utilize diverse habitat types that include but are not limited to
grasslands, chaparral, disturbed sites with scattered shrubs, and clearings in riparian
woodlands. It is also assumed that the coastal horned lizard utilizes small mammal burrows or
burrows into loose soils under surface objects during extended periods of inactivity or
hibernation. Therefore, it can be assumed that the Site provides suitable habitat for the coastal
horned lizard, given the predominance of ruderal grassland communities and small mammal
burrows that characterize the landfill caps.

2.3.3.4 Two-Striped Garter Snake

Two-striped garter snakes are listed by the State of California as a “Species of Special Concern
in California.” Two two-striped garter snakes were observed during both the spring 2001 and
2002 surveys in ruderal/grassland habitats in the relatively flat ground between the RCF Pond
and the landfill caps to the north, the catchment basins at the terminus of the V-ditches that
drain the P/S and Metals Landfills, and in Pond A-5 (Figure P-6 in Appendix P of the main RI
Report). The two-striped garter snake typically inhabits pond margins and riparian corridors but
is also found in grassland and scrub habitats in the vicinity of water. Consequently, two-striped
garter snakes probably tend to stay in the low-lying areas at the toe of the landfills, but could
forage on the slopes of the landfill caps. Finally, limited data indicate that this species utilizes
small mammal burrows as overwintering sites (Rathbun et al., 1993).

It is assumed that this species is present in the southern portion of the Site proximate to the
stormwater runoff ponds. The snakes likely forage within the ponds or in low-lying areas at the

toe of the landfills. In addition, it is possible that the snakes utilize small mammal burrows as
overwintering sites.

2.3.4 Birds

The subsections below provide an overview of survey methodologies and summary of results
for biological surveys conducted from fall 2000 to spring 2005 for birds at the Site.

2.3.4.1 Bird Survey Methodology

Thirteen special-status bird species were identified as potentially occurring on the Site (Table U-

1):

* American peregrine falcon (Falco peregrinus anatum)
* Western burrowing owl (Athene cunicularia)
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* Western snowy plover (Charadrius alexandrinus nivosus)
* Cooper’s hawk (Accipiter cooperii)

* White-tailed kite (Elanus leucurus)

* Golden eagle (Aquila chrysaetos)

* Loggerhead shrike (Lanius ludovicianus)

* Least Bell’s vireo (Vireo bellii pusillus)

* Southwestern willow flycatcher (Empidonax traillii extimus)
* Sharp-shinned hawk (Accipiter striatus)

* Yellow-breasted chat (Icteria virens)

* Northern harrier (Circus cyaneus)

* Yellow warbler (Dendroica petechia brewsteri)

Focused surveys were required for the least Bell’s vireo and southwestern willow flycatcher, but
were not completed. --Appendix P of the main Rl Report explains why these focused surveys
were not conducted. Surveys for all other species of birds were conducted using a point-count
methodology (Ralph et al., 1993). Counts were made from seven established stations (Figure P-
7 in Appendix P to the main RI Report) at vantage points throughout the Site, as well as along
the Casmalia Creek riparian corridor and the eucalyptus grove west and north of the landfill,
respectively. Point-count surveys were completed at 15-minute intervals for each station on the
following dates: March 20, April 20, May 11, May 25, and November 21 and 30, 2001; March 15
and September 24, 2002; and November 3, 4, 5, 8, 9, and 10, 2004. Binoculars and a spotting
scope, along with tape-playbacks for particular species, were employed during the surveys.
These formal surveys were also supplemented with informal surveys made at various locations
on and adjacent to the Site on April 27, 2000, April 24, May 4, and July 5, 11, 16 — 24, 2001.

The original seven survey locations established in 2001 were also supplemented with three
additional locations in 2004 that provide coverage of Pond 13, Pond 18, and the eucalyptus
grove south of the PCB Landfill. To the extent practicable, the 2004 surveys were scheduled to
coincide with peak fall migration.

2.3.4.2 Results of Bird Survey

The surveys identified 105 different species of birds during the 2001, 2002, and 2004 point-
count surveys on or proximate to the Site. Of these species, three are species of special
conservation concern listed by the state and/or federal governments. All three species likely use
the Site for foraging, and two of the ten (loggerhead shrike and northern harrier) potentially
utilize the Site for nesting habitat. Seven species are listed by the State of California as a
“Watch List” species. In addition, three non special-status species were identified as occurring
on watch lists of either the United States Bird Conservation Watch or the Audubon Society.
These species are the oak titmouse, Nuttall's woodpecker, and Allen’s hummingbird. Birds were
observed at or near the onsite ponds (see Appendix P of the main Rl Report) and exposure to
these birds from surface water in ponds has been incorporated in this ERA.

2.3.4.3 Cooper’'s Hawk

The Cooper’'s hawk is listed by the State of California as a “Watch List” species. The Cooper’'s
hawk was observed onsite proximate to the A-Series Pond and offsite within the Casmalia
Creek riparian corridor. Generally, the Cooper's hawk was observed foraging in broken
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woodland and habitat edges in the fall of both 2001 and 2002. It is likely that the Cooper’'s hawk
commonly utilizes the ruderal/grasslands on the landfill caps for foraging. However, while
nesting sites are unknown, they potentially occur in nearby riparian forests with structural
complexity in the tree and shrub canopies.

2.3.4.4 Sharp-Shinned Hawk

The sharp-shinned hawk is a State of California “Watch List” species. Like the Cooper’s hawk,
this species commonly hunts at the edges of woodlands, hedgerows, brushy pastures, and
shorelines, especially where migrating birds are found. However, it usually nests in dense, pole,
and small-tree stands of conifers, which are cool, moist, and well-shaded with little ground-cover
and near water.

The sharp-shinned hawk was observed in November 2004, likely utilizing the Site for foraging. It
is likely that the sharp-shinned hawk commonly utilizes the ruderal/grasslands on the landfill
caps for foraging. However, while nesting sites are unknown, they potentially occur in nearby
riparian forests with structural complexity in the tree and shrub canopies.

2.3.4.5 Golden Eagle

The golden eagle is listed by the CDFG as a “Fully Protected” species. In addition, it is
protected under the federal Bald Eagle and Golden Eagle Protection Act (1940).

The golden eagle commonly utilizes a large territory for foraging. A pair of eagles was twice
observed foraging over the landfill caps in spring 2001, again observed in spring 2003, and
finally in fall 2004. It is, therefore, likely that this eagle pair nests farther up in the Casmalia Hills,
on the north slope of the Santa Ynez Mountains, or in the San Rafael Mountains. It can be
assumed that this species occasionally utilizes the Site as foraging habitat.

2.3.4.6 Loggerhead Shrike

Loggerhead shrikes are listed by the State of California as a “Species of Special Concern in
California”. The loggerhead shrike was repeatedly observed during summer and fall 2001 within
the southern portion of the Site proximate to the stormwater runoff ponds. They were again
observed in spring 2003 during CTS and/or CRLF surveys, and at multiple locations throughout
the Site during the fall 2004 migratory bird surveys. The Site and surrounding lands provide
suitable habitat for the loggerhead shrike, which prefers open habitats with scattered shrubs,
trees, posts, fences, utility lines, or other natural or anthropogenic features on which to perch. It
preys primarily on large insects, but also on small birds, mammals, amphibians, reptiles, fish,
carrion, and various invertebrates. It can also be assumed that the Site and adjacent woodland
communities provide suitable habitat for both foraging and nesting.

2.3.4.7 Black-Capped Chickadee

Black capped chickadees are listed by the State of California as a “Watch List” species. The
black-capped chickadee (Poecile atricapillus) was observed during point-count surveys in March
2002. The identification of this species, which is rarely observed outside of Del Norte, Humboldt,
and Siskiyou Counties in northern California, was likely an anomaly. However, it is believed to
occasionally wander during winter months (Grinnell and Miller, 1944; McCaskie et al., 1979).

C S C U-18 January 2011



Casmalia Resources Superfund Site Remedial Investigation Report
Appendix U

Therefore, assuming that the identification of this species onsite was correct, the reoccurrence
of this species onsite is unlikely.

2.3.4.8 Merlin

Merlins are listed by the State of California as a “Watch List” species. A single merlin was
observed during point-count surveys in September 2002. The merlin (Falco columbarius) does
not breed in California, but occurs as a transient throughout most of California. Merlins feed
primarily on small birds, small mammals, and insects. They forage in open habitats, commonly
with water features in proximity. However, total reports of merlin observations during winter are
in steep decline, and it is unlikely this species frequently utilizes the Site for foraging.

2.3.4.9 Osprey

Ospreys are listed by the State of California as a “Watch List” species. One osprey (Pandion
haliaetus) was observed flying low over the RCF Pond in April 2001. Because osprey feed
primarily on fish, it is unlikely that this species utilizes the Site for foraging due to the absence of
fish in the stormwater runoff ponds. Therefore, the observed individual was likely a transient bird
searching for suitable foraging habitat.

2.3.4.10 Northern Harrier

Northern harriers are listed by the State of California as a “Species of Special Concern in
California”. Northern harriers were observed frequently throughout the Site during surveys
conducted in 2001 and 2002. The Site provides suitable foraging habitat and, potentially,
nesting habitat proximate to the stormwater ponds. However, nests were not observed during
any of the surveys. It must be assumed that the Site provides suitable foraging habitat and
nesting habitat proximate to the Site.

2.3.4.11 California Horned Lark

California horned lark are listed by the State of California as a “Watch List” species. California
horned larks (Eremophilia alpestris) were observed only in spring 2000 in grassland areas
proximate to the Site and Casmalia Creek. They were again observed onsite during CTS and/or
CRLF surveys in spring 2003. While California horned larks were not observed during any
formal BSHS surveys, it must be assumed that the Site still provides suitable foraging habitat.

2.3.4.12 Long-Billed Curlew

Long-billed curlews are listed by the State of California as a “Watch List” species. A flock of
long-billed curlews (Numenius americanus) was observed in grasslands between the Site and
Casmalia Creek in spring 2000. The long-billed curlew is commonly found in grassland areas
proximate to open water/wetland habitats. This species was again observed onsite during CTS
and/or CRLF surveys in spring 2003, and observed in fall 2004 west of Casmalia Creek. It must
be assumed that the Site provides suitable foraging habitat and potentially nesting habitat.

2.3.4.13 Non-Requlatory Species

Three species observed onsite were identified as “Watch List” species on either the United
States Bird Conservation Watch or by the Audubon Society. These species are the oak titmouse
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(Baeolophus inomatus), Nuttall's woodpecker (Picoides nuttallii), and Allen’s hummingbird
(Selasphorus sasin). The oak titmouse was observed frequently throughout the Site. Nuttall’s
woodpeckers were also found throughout the Site during both spring and fall point-count
surveys. Allen’s hummingbird was identified during many of the spring 2001 surveys.

2.3.5 Mammals

The subsections below provide an overview of survey methodologies and summary of results
for biological surveys conducted from fall 2000 to spring 2005 for mammals at the Site.

2.3.5.1 Mammal Sampling Methodology

Initial surveys were conducted for eight sensitive mammal species, including five bat species
that were identified as potentially occurring onsite:

* American badger (Taxidea taxus)

* Ringtail (Bassariscus astutus)

* Mountain lion (Puma concolor)

* Greater western mastiff bat (Eumops perotis)

* Spotted bat (Euderma maculatum)

* Townsend'’s big-eared bat (Corynorhinus townsendii pallescens)
* Pallid bat (Antrozous pallidus)

* Western red bat (Lasiurus blossevillii)

Consistent with the above-mentioned surveys, mammal surveys were implemented using the
Site division that corresponded to the delineated regions based on previous land uses. Surveys
completed in spring 2001 were walkover surveys within each delineated region of the Site and
areas proximate to the Site. Surveys completed in fall 2001 and spring 2002 followed transects
strategically located throughout the Site (Figure P-8 in Appendix P of the main RI Report).
Adjacent grassland habitats north and west of the Site and the Casmalia Creek riparian corridor
west of the Site were also surveyed. Mammal species were typically detected by their signs
(i.e., tracks, burrows, scat, or foraging sites) but were occasionally visually identified. Habitat
use by each species was noted within each of the delineated regions of the Site. The type and
number of other mammal species directly or indirectly observed during the course of surveys for
other plant or animals were also recorded.

Multiple survey techniques were used to determine the presence/absence and relative
abundance of sensitive bat species (e.g., Townsend’s big-eared bat, pallid bat, and western red
bat), as well as to characterize the general bat assemblage in the area. Surveys conducted in
2001 focused on visual searches of potential roost sites during the daytime, as well as acoustic
surveys of foraging at night.

Acoustic survey stations (Figure P-8 in Appendix P of the main Rl Report) were located at sites
where bats were likely to feed: around lights, surface runoff ponds, and the Casmalia Creek
riparian corridor, as well as on landfill caps and at other locations throughout the Site.
Specifically, there were 11 bat survey stations. Each station was typically surveyed for one hour
on three different occasions: June 1 and 11 and July 31, 2001. Microphones were used to
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detect high-frequency calls emitted by bats during foraging. These calls were processed and
transformed into visual signals displayed on a laptop computer. In this way, species-specific
calls could be identified and analyzed even though the bats could not be seen or heard without
specialized equipment.

Acoustic sampling was conducted in 2004 with an Anabat Il bat detector system (Titley
Electronics). The Anabat system detects bat ultrasonic echolocation calls in the field and uses a
z-caim unit to convert the detected signals into time/frequency (kilohertz) graphs on a computer.
Acoustic units (Anabat bat detector and CF-Storage ZCAIM) were placed in appropriate settings
(e.g., pond edges, eucalyptus groves, and riparian corridors) to collect bat call data. Nine
detectors were placed and operated between 7:30 p.m. and 6:30 a.m. throughout the 7-day
survey period.

Mist-nets similar to those used to capture birds were set over water and trails and in other
known flyways. One night of mist netting was conducted in fall 2004. Nets were set near Pond
13 over trails because of the possibility of pallid bats foraging or commuting along the roads and
trails. Mist-netting was not conducted over the ponds because of the nature of the water and
sediments impounded in the ponds. Bats were handled to collect the following physical data:
reproductive condition, sex, age, and body measurements. After data were collected, the animal
was released onsite. Mist-netting does not adequately indicate the activity or abundance of bats
in an area, but is used to gather data that cannot be obtained without an animal in hand. Mist-
netting is generally augmented by acoustic monitoring near the mist-nets to assess relative
abundance/activity.

Due to the current non-listed status of Yuma myotis at both the federal and state levels, this
species was not evaluated.

2.3.5.2 Results of Mammal Survey

Surveys identified 29 mammal species, including seven bat species, on or proximate to the Site.
Of these species, eight were listed by the State of California or the federal government as
“Species of Special Concern.” Mammal activities (e.g., tracks and scats) have been observed at
or near onsite ponds (see Appendix P of the main Rl Report), and exposure to mammals from
surface water in ponds has been incorporated in this ERA.

2.3.5.3 American Badger

The American badger is listed by CDFG as a “Species of Special Concern in California”. The
American badger is assumed to utilize the Site, adjacent grassland areas, and the Casmalia
Creek riparian corridor for foraging and denning. Surveys noted individuals or signs of species
presence in both 2001 and 2002. An abandoned den was observed onsite in 2001, as were a
number of dens in the grasslands between the Site and Casmalia Creek. In addition, the 2001
surveys noted frequent foraging digs in the grassland proximate to the A-Series Pond and the
areas between the Site and Casmalia Creek. The Site likely provides ample prey for the
American badger..

2.3.5.4 Ringtail

Ringtails are listed by CDFG as a fully protected furbearing species. Ringtail tracks were
observed during the spring 2001 surveys along the Casmalia Creek riparian corridor southwest
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of the Site. This nocturnal carnivore typically constructs dens in dense, rocky scrub near water.
While the Site or areas proximate to the Site do not provide suitable denning habitat for the
ringtail, it is presumed that ringtails still occasionally utilize the southern portion of the Site in
areas proximate to the stormwater ponds for foraging.

2.3.5.5 Mountain Lion

Mountain lions are listed by the CDFG as a fully protected furbearing species. Historically, the
landfill staff has commonly observed mountain lions foraging throughout the Site. In addition,
scat and tracks were observed during a survey conducted in fall 2001. Den locations are
unknown. However, mountain lions require large tracts of land for foraging. Therefore, it is
assumed that this species will occasionally utilize the Site for foraging for wild pigs, deer, and
other smaller mammals.

2.3.5.6 Pallid Bat

A year-round resident of California, the pallid bat is found in arid desert areas, grasslands and
oak savanna, coastal forested areas, and coniferous forests of the mountain regions of
California. The pallid bat is listed by the CDFG as a “Species of Special Concern in California.”
Roost sites are typically rock outcroppings, caves, hollow trees, mines, buildings, and bridges
(Hermanson and O’Shea, 1983). Pallid bats use similar structures for night roosting and will use
more open sites, such as eaves, awnings, and open areas under bridges, for feeding roosts.
The pallid bat feeds on large insects (20 to 70 millimeters in length). Prey is most often caught
on the ground. Jerusalem crickets, scorpions, and beetles make up most of the diet of pallid
bats in central California. Pallid bats were detected foraging throughout the Site and in the North
Drainage and Casmalia Creek riparian corridor during the 2004 surveys. The North Drainage
and Casmalia Creek corridor likely provide suitable roosting habitat in the dead trees and within
the eucalyptus grove.

2.3.5.7 Western Red Bat

The western red bat is listed by the CDFG as a “Species of Special Concern in California.” The
western red bat was detected at one location (Pond A-5) during the 2004 bat surveys. The ease
of acoustic detection of these bats and the identification of a low number of calls during
surveying generally suggest that a small population may be utilizing the Site for foraging.
Roosting sites were not located onsite.

2.3.5.8 Greater Mastiff Bat

The greater mastiff bat is a year-round resident of California and can be found in cultivated
areas, in rocky place where chaparral and live oak intermingle, and in arid rocky areas where
vegetation is sparse (Krutzsch, 1955). The greater mastiff bat is listed by the CDFG as a
“Species of Special Concern in California.” The species is primarily a crevice dwelling animal.
Natural roosts are often found under large exfoliating slabs of granite, sandstone slabs or in
columnar basalt, on cliff faces or in large boulders (Krutzsch, 1955). The diet appears to be
primarily moths (Easterla and Whitaker, 1972).

C S C uU-22 January 2011



Casmalia Resources Superfund Site Remedial Investigation Report
Appendix U

2.3.5.9 Spotted Bat

The spotted bat ranges from desert to montane coniferous forests, including open ponderosa
pine, pinyon-juniper woodland, canyon bottoms, and grasslands. The spotted bat seems to
require substantial, undisturbed rock cliffs (of various lithologies) for roosting, suggesting this
species is habitat-limited (Snow, 1974). The spotted bat is listed by the CDFG as a “Species of
Special Concern in California.” This species hunts alone, feeding primarily on moths (Easterla
and Whitaker ,1972), and interestingly, appears to maintain an exclusive foraging area, probably
to avoid competition (Leonard, 1983).

2.3.5.10 Townsend’s Bat

Townsend’s bat generally occurs in mesic habitats characterized by coniferous and deciduous
forests (Kunz and Martin, 1982). Although Townsend’s bat typically roosts in caves, the two
western subspecies are also found in human-made structures (e.g. old mine workings and
buildings). Females aggregate in the spring at nursery sites and give birth to one young in late
spring or early summer. In the absence of human disturbance, the size of nursery colonies
tends to remain stable over time (Pearson et al., 1952). Interestingly, individuals typically
maintain fidelity to both their group and chosen roost sites (Kunz and Martin, 1982). The prey of
choice for Townsend’s bat is moths (Barbour and Davis, 1969). This species is listed by the
CDFG as a “Species of Special Concern in California.” The primary cause for the observed
decline of Townsend’s bat has been human disturbance of roosting sites.

2.4  Exposure Areas

For purposes of this ERA, the Site includes both Zone 1 and Zone 2, as depicted in Figure U-1
and defined in the Work Plan (CSC, 2004). Zone 1 (the Site) is the inactive approximately 252-
acre Class | hazardous waste management facility. Zone 2 (offsite) is described in the Work
Plan (CSC, 2004) as the area that encompasses the extent of site-related contamination or
potential contamination outside the Zone 1 boundary. CPECs detected in offsite media were
quantitatively evaluated in this ERA. As discussed in the Rl Report (Section 4.3.1 and depicted
in Figures 4-2 through 4-6), surface runoff within the developed site area has historically been
controlled and contained within the limits of the active disposal areas, either by natural
topographic divides or by constructed embankments and containment systems. The
containment of surface water runoff within the Site boundaries has effectively prohibited the
offsite release of CPEC-bearing stormwater from disposal areas into offsite areas.

Because this ERA evaluates potential effects of site-related chemicals on ecological receptors
under current and potential future land use scenarios, an important step in developing the risk
assessment approach is to define baseline conditions. Baseline conditions defined in the Work
Plan (CSC, 2004) incorporate the assumption that certain remedies are already in place, and
any pathways of exposure eliminated by the existing or presumptive remedies were not
considered in this ERA.

The CSM in the following section takes into account the baseline conditions and the definitions
of the Site (Zone 1) and offsite (Zone 2).

Exposure areas developed for evaluation in this ERA were based on the type of habitat present
as well as the likely foraging characteristics of ecological receptors. The Site contains two
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general habitat types: upland (terrestrial) habitat and aquatic habitat. The terrestrial area
consists of capped and uncapped areas.

24.1

Terrestrial Capped Areas

The terrestrial capped portions of the Site include:

24.2

P/S Landfill

Engineering Evaluation/Cost Analysis (EE/CA) Area (which includes the Heavy Metals,
Caustics/Cyanides, and the Acids Landfill and the areas between these landfills)

As discussed in the Work Plan (CSC, 2004), the PCB Landfill located adjacent to the
P/S Landfill will also be capped

Terrestrial Uncapped Areas

The terrestrial uncapped areas include the following terrestrial subareas and former ponds at
the Site:

2.4.3

Resource Conservation and Recovery Act (RCRA) Canyon

Liquid Treatment Area

West Canyon Spray Area (WCSA)

Burial Trench Area

Maintenance Shed Area

Central Drainage Area

Administration Building Area

Roadway Areas

Remaining Onsite Areas

Former pond and pad areas south of the perimeter source control trench (PSCT)

Freshwater Aquatic Areas

The freshwater aquatic areas include all the ponds onsite and the drainages offsite.

Onsite freshwater ponds:

A-Series Pond
RCF Pond
Pond A-5
Pond 13
Pond 18

Offsite freshwater aquatic areas:

CSC

North Drainage

A Drainage

B Drainage
Upper C Drainage
Lower C Drainage
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2.4.4 Other Areas Evaluated

Certain exposure areas that were not originally defined in the Work Plan (CSC, 2004) as study
areas were also evaluated in this ERA, but separately from the terrestrial and freshwater aquatic
areas described above. These include the following freshwater aquatic areas:

¢ Onsite runoff samples collected in RCRA Canyon
¢ Onsite freshwater seeps that existed onsite and included:
0 A-Series Seep
0 Caustic/Cyanide and Acid Landfill (CA) Seep
0 Caustic Landfill (LF) Seep
0 Seep 9B

As these seeps no longer exist at the Site, potential future risk from seep water is discussed
qualitatively in this ERA.

2.5 Conceptual Site Model

The CSM relates the sources of site-related chemicals to the receptor populations by depicting
the potential pathways for transport of the stressor and the routes of entry into the receptor. The
CSM also facilitates development of exposure models and ecological benchmarks in the
analysis phase of the assessment. CSM development is an iterative process, using information
from each phase of investigation to further refine the CSM. The CSM identifies potentially
complete exposure pathways and potential receptors by group (e.g., mammals, birds). The
CSM presented below was developed on the basis of existing information regarding the nature
and extent of chemical contamination, habitat types, and flora and fauna at the Site.

The components of a CSM include: potential sources, release mechanisms, retention and
transport media, exposure points, and exposure routes, which are described in the sections that
follow.

2.5.1 Potential Sources

Potential sources of chemical contamination at the Site, as described in Section 2.0 of the main
RI Report, include the five landfills (all capped or planned to be capped), active ponds (RCF
Pond, A-Series Pond, and Pond 13), former surface impoundments (ponds and pads), the
Burial Trench Area, and the Former RCRA Landfill areas (RCRA Canyon). Once chemicals are
released into the environment, secondary sources of contamination may occur.

A list of chemicals that have been detected onsite is presented in and discussed in Section 3.0
of the main RI Report. This list represents preliminary CPECs for the Site and includes metals,
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), petroleum
hydrocarbons, pesticides/herbicides, and dioxins/furans.
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2.5.2 Release Mechanisms

There are several primary and secondary release mechanisms at the Site. Volatile chemicals
were released into air from soil, surface water, and/or groundwater. Chemicals adsorbed to
surface soil were released into the air as wind-blown particulates or transported in surface water
runoff and chemicals were released into groundwater from direct contact with waste or soil and
transported to other parts of the Site. Once chemicals entered groundwater, contaminated
groundwater reached the surface through groundwater seeps and transport. Plants and animals
were evaluated for uptake of chemicals in soil, sediment, and/or surface water. Plant roots are
unlikely to encounter groundwater throughout most of the Site because groundwater is deep (20
feet below ground surface [bgs] or more), except in seep/drainage areas.

2.5.3 Retention and Transport Media

Soil is a significant retention and transport media for chemical contaminants. Surface soils (0 to
6 inches bgs) are most likely to be encountered by ecological receptors, although burrowing
animals and deeply rooted plants could come in contact with subsurface soils (down to 6 feet
bgs according to CalEPA [1998], although some mammals may burrow deeper). Additionally,
contaminants may be transported through the food chain (from lower to higher trophic level
organisms). Transport via the air medium was insignificant for most ecological receptors
because ambient air concentrations were low. Burrowing animals, however, are exposed to
VOCs transported from subsurface soil and/or groundwater into burrow air.

2.5.4 Exposure Points

A point of potential ecological contact with the affected medium is called the exposure point and
includes the following ecological communities and receptors:

Soil to terrestrial plants

Soil to soil invertebrates

Soil to terrestrial mammals and birds

Sediment to sediment-dwelling invertebrates

Sediment to aquatic mammals and birds

Surface water to aquatic life (aquatic plants, amphibians, and invertebrates)
Surface water to all mammals, birds, and reptiles

Air to all mammals, birds, amphibians, and reptiles

Burrow air to mammals, birds, and reptiles

2.5.5 Exposure Routes

Potential exposure routes for these ecological receptors include the following:

Direct contact (uptake or dermal contact) with soil, sediment, and surface water
Ingestion of soil, sediment, and surface water

Ingestion of biota/prey tissue

Inhalation of volatile compounds
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2.5.6 Identification of Exposure Pathways

A complete exposure pathway consists of the elements described above: sources and release
mechanisms, retention and transport media, exposure points, and exposure routes (USEPA,
1989). Exposure pathways can be characterized as incomplete, complete, or potentially
complete--if any of the elements listed above is missing, the pathway is considered incomplete.
According to the USEPA (1992a, 1997), only complete or potentially complete exposure
pathways need be evaluated quantitatively. Exposure for each complete or potentially complete
pathway is considered significant or less significant. An exposure pathway may be considered
less significant if (1) the level of exposure to contaminants through this pathway is sufficiently
low, (2) the frequency of exposure to contaminants through this pathway is low, or (3) the
contribution of this pathway to the overall risk is insignificant as compared to other risk-driving
pathways.

All complete exposure pathways were evaluated in this ERA. Of those, pathways considered
significant were quantitatively evaluated and pathways that are considered less significant were
qualitatively evaluated. A qualitative assessment of less significant exposure pathways is
described below and includes:

An evaluation of the frequency of exposure via that pathway.

e Comparison of exposure parameters or exposure point concentrations or doses for that
pathway to those for the risk-driving pathways.

e An assessment of the toxicity of CPECs by that pathway relative to the toxicity by the
risk-driving pathways.

As discussed previously, certain areas of the Site are planned for capping, essentially
eliminating exposure pathways. Aquatic areas planned for closure/capping will become
terrestrial. Therefore, three general exposure areas were identified onsite: terrestrial capped
areas, terrestrial uncapped areas, and freshwater areas (i.e., ponds and seeps). Onsite areas
(Zone 1) are the focus of the assessment, but available data collected in offsite areas (e.g.,
offsite drainages) were evaluated.

Exposure pathways for each of the exposure areas are shown in the CSM illustrated in Figures
U-2 through U-4. As discussed above, exposure pathways are characterized in the preliminary
CSM as either “incomplete” or “complete or potentially complete,” and some complete or
potentially complete pathways were qualified as less significant. Potentially complete exposure
pathways are summarized below for terrestrial capped, terrestrial uncapped, and freshwater
aquatic areas. Because the assessment of complete exposure pathways depends on the types
of ecological receptors present, the CSMs identify pathways by receptor class/functional group.
Receptors are further described in Section 2.5.7.

2.5.6.1 Terrestrial Uncapped Areas

Potentially complete exposure pathways for terrestrial plants, soil invertebrates, reptiles, birds,
and mammals are shown in Figure U-2. The following pathways are considered potentially
complete and likely to contribute significantly to exposure for each receptor group:
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e Terrestrial (upland) plants may be exposed to contaminants via root uptake from surface
and/or subsurface soils and groundwater from seeps. Exposure to shallow soils depends
on the root depth of the plants of concern onsite.

o Terrestrial (soil) invertebrates may be exposed to contaminants via direct contact/uptake
from surface and/or subsurface soils. Exposure to subsurface soils depends on the
burrowing depth of soil invertebrates likely to be present onsite. Some invertebrates may
ingest plant or animal tissues as well. Toxicity values for invertebrates, however, are not
pathway-specific (i.e., encompass all exposure pathways; see Section 5.2). Therefore, it
is not necessary to define the relative importance of the exposure pathways listed
above.

o Reptiles may be exposed to contaminants via ingestion of contaminated surface and/or
subsurface soil and contaminated plant and/or animal tissues. Direct contact (dermal)
and inhalation pathways are also potentially complete. However, these exposure
pathways generally do not contribute significantly to overall exposure, and methods to
evaluate exposure to reptiles by these routes are generally unavailable. Exposure to
shallow soil depends on the burrowing depth of the reptiles of concern onsite. Plant
and/or animal ingestion depends on the feeding habits of the reptiles of concern onsite.
Toxicity data for reptiles are limited.

o Amphibians utilizing small mammal burrows during the warm, dry summer months may
also be exposed to contaminated soils via ingestion, direct contact, and/or inhalation. As
with reptiles, methods to evaluate these pathways are generally unavailable.

¢ Mammals may be exposed to contaminants via ingestion of contaminated surface and/or
subsurface soil and contaminated plant and/or animal tissues. Direct contact (dermal)
and inhalation pathways are also potentially complete. However, these exposure
pathways generally do not contribute significantly to overall exposure, and methods to
evaluate exposure by these routes are generally unavailable. An exception to this would
be the inhalation of VOCs in burrow air. This pathway may be considered significant and
evaluated quantitatively if burrowing mammals are likely to be present in areas with
substantial VOC contamination in soil and/or groundwater. Inhalation of particulates, as
assessed by available exposure dose models, generally contributes less than 0.1
percent of the total dose (USEPA, 2007d). Although some recent reviewed literature
(Bench et al., 2001) indicates that some metals can be found in the olfactory bulbs of
mammals, there is no way to model this type of exposure as a dose, and there is no
evidence that this dose would be significant. If methods become available to evaluate
this pathway in the future, inhalation of particulates by burrowing mammals may be
included in the assessment. Exposure to subsurface soil depends on the burrowing
depth of the mammals of concern onsite. Plant and/or animal ingestion depends on the
feeding habits of the mammals of concern onsite. Primary, secondary, and tertiary
consumers may be exposed.

e Birds are subject to the same exposure pathways as listed above for mammals. The
presence of burrowing birds is, however, less likely than that of burrowing mammals. No
burrowing birds have been observed onsite. Also, birds (especially migratory birds and
raptors) generally have larger home ranges than mammals, decreasing the significance
of more minor exposure pathways.

Terrestrial wildlife may also ingest water and prey from surface water impoundments, and these
pathways were evaluated in this ERA. The terrestrial wildlife in the RCRA Canyon and the
WCSA were assumed to ingest water from the RCRA Canyon runoff, and the terrestrial wildlife
in the A-Series Pond were assumed to ingest water from the A-Series Pond. However, due to
the nature of the onsite ponds (high conductivity/salinity), this pathway was considered
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complete but not significant for reptiles, terrestrial mammals, and terrestrial birds, but was
conservatively evaluated as requested by USEPA. Additionally, offsite (Zone 2) exposures to
terrestrial plants and animals were evaluated by consideration of the relevant pathways listed
above for Zone 1. Zone 2 exposure areas include the offsite drainages (e.g., Casmalia Creek).

2.5.6.2 Terrestrial Capped Areas

Potentially complete exposure pathways for terrestrial plants, invertebrates, reptiles, birds, and
mammals are shown on Figure U-3. Significant exposure of terrestrial receptors to contaminants
from the capped areas onsite is unlikely because the exposure pathways to ecological receptors
are isolated by sufficient cover of clean soil or 2 feet of clean vegetative soil that overlies a high
density polyethylene (HDPE) geomembrane liner. The only potentially complete pathway would
be inhalation of any landfill gas that may exist, however previous studies for landfill gas on the
five landfills have not found significant sources of landfill gas. Additionally, inhalation pathways
are generally considered insignificant for ecological receptors, with the exception of certain site
conditions (where significant levels of VOCs are detected in soil gas within soil depths where
wildlife may burrow, where there is extensive VOC contamination in soils and/or groundwater,
and where the contaminants of concern being evaluated are more toxic by the inhalation
pathway compared to the oral pathway [USEPA, 2007d]). Although the capped areas can
provide habitat for receptors (i.e., exposure pathways may exist), these areas were not
quantitatively evaluated because the vegetated soils that overlie the HDPE geomembrane cap
are clean and consequently do not pose a risk to ecological receptors. Exposures to ecological
receptors from the capped areas of the Site can be considered minimal to unlikely once all
capping is complete as long as the landfill caps are adequately maintained. Inhalation of VOCs
in burrow air was quantitatively evaluated for burrowing wildlife areas from areas surrounding
the cap to account for possible migration of soil vapor; details are presented in Attachment 3.

The PCB Landfill has an interim soil (claystone) cover of unknown thickness that was placed in
the 1980s and is moderately sloped to drain to the south. The north part of the landfill is
currently used as a temporary storage area for the CSC's investigation-derived waste. As
observed during an USEPA July 15, 2008 site visit, (1) current habitat on the landfill includes
patchy low-growing non-native grasses, weeds, and forbs and (2) evidence of wildlife includes
scattered animal burrows indicative of gophers, voles, and mice. Other wildlife documented in
the BSHS Report (Appendix P of the main Rl Report) also likely utilize the landfill habitat. Some
erosion features (rills) of the interim cover materials were observed on July 15, 2008. According
to existing information (RCRA Part B Permit Application, Modernization Plan Final
Environmental Impact Report [EIR]), the interim cover soil generally came from the area in
which the landfill was constructed and was placed at a minimum 1-foot thickness. The PCB
Landfill is currently uncapped, and no soil data are available to quantitatively evaluate
exposures from this area. Risks to ecological receptors exposed to the PCB Landfill could exist;
however, as mentioned above, capping is planned for the PCB Landfill and, similar to other
areas planned for capping, exposures to ecological receptors from the PCB Landfill can be
considered minimal to unlikely once all capping is complete as long as the landfill caps are
adequately maintained.

2.5.6.3 Freshwater Aquatic Areas

Potentially complete exposure pathways for aquatic plants, invertebrates, amphibians, birds,
and mammals are shown on Figure U-4. The following pathways are considered potentially
complete and likely to contribute significantly to exposure for each receptor group:
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Aquatic plants within ponds and plants along the pond borders may be exposed to
contaminants via direct contact and uptake from surface water and/or pond sediments.
Aquatic life within ponds may be exposed to contaminants via direct contact and uptake
from surface water and/or sediment. Some aquatic invertebrates may ingest plant or
animal tissues. Similar to soil invertebrates, toxicity data for aquatic receptors is
generally not pathway-specific, and, therefore, it is not necessary to define the relative
importance of the exposure pathways listed above.

Amphibians may be exposed to contaminants via direct contact, uptake, and ingestion of
surface water and/or sediment and ingestion of contaminated plant and/or animal
tissues. Plant and/or animal ingestion depends on the feeding habits of the amphibians
of concern onsite. Similar to invertebrates, toxicity data for amphibians is generally not
pathway-specific, and, therefore, it is not necessary to define the relative importance of
the exposure pathways listed above.

Mammals may ingest surface water from ponds. Mammals may incidentally ingest pond
sediments while foraging; however, direct contact (i.e., dermal absorption) with surface
water and sediment is expected to be minimal. Inhalation pathways are also expected to
be insignificant because of the low levels of VOCs expected in the pond waters.

Birds (including wading birds and waterfowl) may be exposed to contaminants via
ingestion of surface water, sediment, and contaminated plant and/or animal tissue.
Exposure through direct contact (i.e., dermal absorption) from surface water and/or
sediment is not likely to contribute substantially to overall exposure, and inhalation
pathways are also expected to be insignificant. Plant and/or animal ingestion depends
on the feeding habits of the birds of concern onsite. Primary, secondary, and tertiary
consumers may be evaluated.

Additional evaluations were also conducted for this ERA through consideration of the relevant
pathways listed above for Zone 1. This includes evaluation of exposures to offsite (Zone 2) and
RCRA Canyon runoff. Exposures to aquatic life and wildlife were evaluated for offsite drainages
(Zone 2). Exposures to aquatic life, amphibians, aquatic plants, and terrestrial wildlife in the

RCRA

Canyon and WCSA were evaluated for exposures to surface water from the RCRA

Canyon runoff. The treated liquid impoundments will have presumptive closure remedies and
the stormwater ponds may also have presumptive closure remedies as part of the USEPA-
approved closure plan for the Site; this will be further detailed as part of the FS process.
Therefore, the treated liquid impoundments were evaluated similar to terrestrial areas. The
stormwater ponds were evaluated as terrestrial areas if the initial ERA indicates a potential for
significant risk.

2564

Summary of Exposure Pathways

The following exposure pathways were identified as complete and significant and therefore,
were quantitatively evaluated in this ERA.

Terrestrial Uncapped Areas (Zone 1):

CSC

Direct contact or uptake of soil by plants and soil invertebrates.

Inhalation of burrow air by mammals (this also accounts for volatiles from groundwater).
Incidental ingestion of soil by mammals and birds.

Ingestion of surface water by mammals and birds from RCRA Canyon, WCSA, and A-
Series Pond.
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e Ingestion of contaminated prey tissue by mammals and birds.

The incidental ingestion of soil, surface water, and prey tissue pathways are complete and
significant for reptiles and amphibians in the terrestrial areas; however, because toxicity data
are limited, potential risks to reptiles and amphibians in the terrestrial areas could not be
estimated. Uncertainties associated with risks to reptiles and amphibians are discussed in
Section 7.0.

Freshwater Aquatic Areas (Zones 1 and 2):

o Direct contact or uptake of surface water by aquatic plants, aquatic invertebrates, and
amphibians.

o Direct contact or uptake of sediment by aquatic plants, aquatic invertebrates, and
amphibians.
Incidental ingestion of sediment by birds and mammals.

e Ingestion of surface water by birds and mammals.

¢ Ingestion of contaminated prey tissue (aquatic invertebrates) by birds and mammals.

The incidental ingestion of sediment, ingestion of surface water, and ingestion of prey tissue
pathways are complete and significant for amphibians. Because toxicity data are limited,
potential risks to amphibians could not be estimated via these pathways. However, the direct
contact pathway is considered to be the most significant pathway and thus, protective of all
exposure pathways for amphibians. Uncertainties associated with risks to reptiles are discussed
in Section 7.0.

The following exposure pathway was identified as complete and potentially significant but was
not quantitatively evaluated in this ERA:

¢ Inhalation of volatiles in burrow air by amphibians, reptiles, and birds.

The tools to evaluate exposure and risk for this pathway are lacking or highly limited and,
therefore, were not quantitatively evaluated in this ERA.

The following exposure pathways were identified as complete but not significant and, therefore,
were qualitatively evaluated in this ERA:

o Dermal contact with media (soil, sediment, surface water, and seeps) by reptiles, birds,
and mammals.

¢ Inhalation of particulates and volatiles in ambient air by reptiles, amphibians, birds, and
mammals.

The following exposure pathways were identified as incomplete and, therefore, were not
evaluated in this ERA:

o Uptake or direct contact with groundwater by all receptors.
¢ Ingestion of groundwater by reptiles, amphibians, birds, and mammals.
¢ Inhalation of volatiles from groundwater by all receptors except burrowing mammals.

Ingestion of surface water and seep water by reptiles, amphibians, terrestrial mammals, and
terrestrial birds was also considered incomplete, as the seeps no longer exist at the Site;
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however, should the seeps resurface onsite, future potential risks are discussed qualitatively in
Section 6.

2.5.7 lIdentification of Ecological Receptors and Indicator Species

To characterize potential ecological risks associated with the Site, general classes of ecological
receptors (or functional groups that may be exposed to CPECs) were identified. Functional
groups are assemblages of plants or animals that share common habitat requirements such as
soil type for plants or food preferences for animals. Functional groups are selected to represent
different trophic levels. Representative species were chosen to represent a wide range of
receptors within each functional group. The selected indicator species for each functional group
is considered on the high end of potential exposures for typical receptors at the Site within that
group. Because the indicator species is highly exposed, it was assumed that risks predicted will
apply to all members of that functional group. Functional groups that are less likely to be
exposed than those being evaluated, and thus protected by assessing other functional groups,
were not evaluated. This approach was supported because response actions that protect the
more exposed functional groups were also protective of the less exposed functional groups.
This allowed this ERA to focus energy and available resources on the upper-bound exposure
scenarios. For example, where both small herbivorous mammals and invertivorous mammals
were present, herbivorous species were expected to be less exposed to CPECs because
insects generally take chemicals up to a higher extent than plants. However, at the request of
the regulatory agencies, herbivorous mammals and birds were added to this ERA.

Most functional group representatives are not threatened and endangered (T&E species), and
therefore, protection of the population will generally govern decision-making. In general, a non-
special-status species can be used to evaluate potential risks to special-status species if the
exposures are expected to be similar or lower for the special-status species. Additionally, ERA
methods are generally conservative enough to allow risk management decisions to be made so
as to protect sensitive species. Because there is a higher level of concern for species afforded a
higher level of protection by law, such as T&E species, risk to special-status amphibians were
evaluated using no effects levels. Uncertainties associated with different levels of protection for
special-status and non special-status species are addressed in the uncertainty analysis (see
Section 7.0).

Because this Site contains several species (similar to other sites), evaluating risks for each and
every species present is not possible. As indicated by USEPA (1991), “... to develop a
reasonable and practicable evaluation, the investigator focuses on a limited number of receptors
for the assessment.” Indicator species are selected based on the “... endpoints of concern and
specific characteristics of the Site under study.” Other factors considered in selecting indicator
species include the following (not necessarily listed in order of importance):

Representation within the functional group.

Position in the food chain.

High potential for exposure (e.g., based on feeding habits or life history).
Importance as a predator or prey species.

Availability of relevant exposure and toxicity data for the indicator species.
Availability of suitable test protocols (e.g., bioassay protocols).

Sensitivity to CPECs.

C S C U-32 January 2011



Casmalia Resources Superfund Site Remedial Investigation Report
Appendix U

e Susceptibility to bioaccumulation or biomagnification of CPECs (e.g., based on feeding
habits or life history).

Whether or not the species is a special-status species.

Occurrence onsite or in the Site vicinity.

Value to the ecosystem (i.e., important to sustaining ecological structure and function).
Value to humans (i.e., based on ecological values that people care about); these can
include endangered species or ecosystems, commercially or recreationally important
species, functional attributes that support food sources or flood, aesthetic values
(USEPA, 1998).

The aquatic and terrestrial habitats in the vicinity of the Site vary in nature, quality, and areal
extent. Habitat conditions on and around the Site were considered during the process of
selecting indicator species. Functional groups and indicator species for each of the habitat
areas at the Site that were evaluated in this ERA are described below and summarized in
Tables U-2 and U-3. Indicator species were evaluated as ecological communities, reptiles, and
wildlife as described in the following subsections.

2.5.7.1 Terrestrial Habitats

The terrestrial portion of the Site includes both capped and uncapped areas because the habitat
type and value within each of these areas is assumed to be similar following implementation of
the remedial measures (i.e., capped areas will be revegetated to be similar to the surrounding
areas). Receptors selected in the terrestrial areas of the Site include ecological communities
(terrestrial plants and soil invertebrates) and wildlife (amphibians, reptiles, birds, and mammals).

Terrestrial Ecological Communities

Terrestrial ecological communities evaluated included terrestrial plants and soil invertebrates.
Information from biological surveys suggests that the dominant terrestrial habitat at the Site is
disturbed, sparsely vegetated, annual non-native grassland. The most common plants found are
wild oats (Avena spp.), brome grasses (Bromus spp.), and fescues (Vulpia spp.). Non-native
forbs common in these grasslands include filarees (Erodium spp.), milk thistle (Silybum
marianum), mustard (Brassica spp.), and bur clover (Medicago polymorpha). A wide variety of
soil invertebrates, including herbivores, omnivores, carnivores, parasites, and detritivores are
likely present.

Terrestrial plants and soil invertebrates were both evaluated as general categories because
screening values are based on data for multiple species and toxicity data on specific species
are generally sparse. As discussed in Section 2.3.1, no special-status plant species, with the
exception of a species introduced during revegetation efforts, are present onsite.

Terrestrial Wildlife

Wildlife receptors evaluated included amphibians, reptiles, mammals, and birds. Amphibians
were primarily evaluated as freshwater aquatic receptors, as described above in Section 2.3.2.
However, as amphibians may seasonally frequent the upland areas, they were also evaluated in
the context of terrestrial exposures. Because toxicity data are limited, amphibians in terrestrial
areas were qualitatively evaluated in Section 7.4.1
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The most common reptiles in the area include western fence lizard, western skink, southern
alligator lizard, gopher snake, western rattlesnake, and common kingsnake. The western fence
lizard (Sceloporus occidentalis) was chosen as the representative reptile, as it is the most
common reptile in the area, is a terrestrial insectivore, has good exposure information (CalEPA,
2007), and would be relatively easy to collect. The fence lizard served as a surrogate for other
reptiles, such as the California horned lizard, as toxicity data for reptiles are limited and largely
unavailable for specific species. Although dietary habitats and life history may vary among
reptile species, available toxicity data are generally not diet (dose)-related.

Common small mammal species onsite include California ground squirrel, western harvest
mouse, California vole, Botta's pocket gopher, brush rabbit, and deer mouse. Large animals,
such as deer, coyote, bobcat, mountain lion, feral pig, long-tailed weasel, western spotted
skunk, and badger, also forage in this area. Common birds include western meadowlark,
starling, dove, quail, house finch, and crow. Birds that visit in the winter could include Say's
phoebe, savanna sparrow, long-billed curlew, horned lark, American pipit, and blackbird.
Raptors, such as kestrels, red-tailed and red-shouldered hawk, northern harrier, and white-tailed
kite may forage over the area.

Mammals and birds for this ERA were selected from the following functional groups:

Herbivorous small mammals

Invertivorous small mammals

Carnivorous mammals
Invertivorous/herbivorous ground-feeding birds
Carnivorous birds (raptors)

Invertivorous mammals and birds were generally selected for evaluation over herbivores
because soil invertebrates, in general, take chemicals up to a higher degree than plants.
However, at the request of the regulatory agencies and for completeness, herbivorous species
were included in this ERA. Additionally, USEPA guidance (1997) recommends assuming that
receptors ingest 100 percent of the most contaminated food items in their diet for the Screening-
Level and Tier 1 ERAs. In next tier evaluations, dietary ingestion assumptions may include an
evaluation of mixed diets for some or all receptors. In this ERA, two small mammals were
evaluated (an herbivore and an invertivore) as well as ground-feeding birds, which generally
have mixed diets and were evaluated under two scenarios: one assuming ingestion of plant
material only and one assuming ingestion of invertebrates only. Raptors and carnivorous
mammals were assumed to ingest only small mammals; these species also ingest amphibians,
reptiles, and birds, but bioaccumulation factors (see Attachment 1) are generally unavailable for
these prey items. In selecting indicator species, receptors with low body weights were chosen
because small mammals and ground-feeding birds typically have a high ingestion rate-to-body-
weight ratio, making them more highly exposed than other species. Species with smaller home
ranges were also chosen. Higher trophic-level receptors (e.g., raptors) were selected because
these species can be highly exposed to chemicals that biomagnify (e.g., organochlorine
pesticides). Burrowing mammals were assumed to be exposed to chemicals in subsurface soil,
and an evaluation of burrow air was conducted, if warranted. The following mammals and birds
served as indicator species:

Herbivorous small mammal — California vole (Microtus californicus) was chosen because it is a

common herbivorous small mammal found onsite, has available exposure and toxicity data, and
would be easy to collect. According to Zeiner et al., (1990), the California vole ingests mostly
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plants. The diet of the California vole includes food items that are common for other onsite small
mammal herbivorous species, such as the Botta’s pocket gopher, and omnivorous species
listed above. Exposures to California vole are expected to be similar to other small herbivorous
mammals. The California vole was assumed to have a diet of plants.

Invertivorous small mammal — The ornate shrew (Sorex ornatus) was chosen because it is a
common small mammal found in central and southern California (Zeiner et al., 1990), has
available exposure and toxicity data, and would be easy to collect. According to Zeiner et al.
(1990), the ornate shrew ingests mostly invertebrates. The diet of the ornate shrew includes
food items that are common for other onsite small mammal invertivorous species such as
broad-footed mole and omnivorous species such as western harvest mouse and deer mouse.
Exposures to ornate shrew are expected to be similar to that of other small invertivorous
mammals, but it has a smaller body weight and home range than these species. The ornate
shrew was assumed to have a diet of invertebrates.

Carnivorous mammal — The striped skunk (Mephitis mephitis) was chosen because of its use of
underground burrows similar to the American badger and coyote (both also found onsite and of
potential concern for underground air exposure), its variety in prey items (25 percent small
mammals), its ability to be collected, and its available exposure and toxicity data (CalEPA,
2007). The striped skunk shares similarities in diet and exposure pathways with other
carnivorous mammalian species found onsite such as the American badger, ringtail, and the
western spotted skunk. Although the badger and ringtail are higher on the food chain, the
striped skunk is more highly exposed than these receptors because of its smaller body weight
and home range. The striped skunk was assumed to have a diet of small mammals.

Invertivorous/herbivorous ground-feeding birds — The western meadowlark (Sturnella neglecta)
was chosen, as it is commonly found onsite, is in the Passeriformes order similar to other birds
found onsite, ingests mainly (60 percent) insects that can be sampled, has a relatively small
body weight and home range, and has available exposure information (CalEPA, 2007). The
meadowlark also ingests plant material. The meadowlark served as a surrogate for other
ground-feeding birds including migratory birds that may be found onsite less frequently
(because the meadowlark does not migrate). Similar to the deer mouse, the meadowlark was
assumed to have a diet of invertebrates (during breeding season), but an alternate scenario
assuming ingestion of plant material only (during non-breeding season) was evaluated as well.

Carnivorous birds (raptors) — The American kestrel (Falco sparverius) was chosen because it
forages onsite, ingests a variety of prey items that can be sampled, and has available exposure
information. The kestrel has a smaller body size and home range than other raptors onsite. The
kestrel served as a surrogate for other raptors that may be found onsite. The American kestrel
was assumed to have a diet of small mammals.

Deep Burrowing Mammals — For deeper burrowing mammals which may be present onsite, an
additional evaluation was conducted. For such evaluations, a gopher is often chosen because it
has a smaller body size and a higher respiration rate, which often results in maximum exposure
to volatile contaminants. However, the American badger (Taxidea taxus) was recommended as
a representative receptor by the agencies for this Site because it burrows deeper than the
gopher (i.e., to depths with the greatest contamination at the Site), is a top predator, and is a
special-status species that has been observed onsite. Additionally, the American badger was
chosen because they are expected to forage throughout the Site including on the landfill caps
that support high prey densities. Badgers are carnivorous in nature (CalEPA, 2007). Exposures
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to the badger for exposure to soil (via incidental ingestion) and food were evaluated separately
(O to 10 feet bgs) from the other burrowing mammals, which are only assumed to burrow up to 6
feet bgs. Burrowing mammals (no specific receptor selected) was used to evaluate potential risk
from inhalation of burrow air (see Attachment 3).

2.5.7.2 Aquatic Habitats

The aquatic portions include the freshwater ponds, the surface water runoff in RCRA Canyon,
and the drainages offsite. Receptors selected in the aquatic areas included aquatic ecological
communities (aquatic life, sediment-dwelling invertebrates, and plants) and wildlife (amphibians,
birds, and mammals).

Aquatic Ecological Communities

Aquatic ecological communities evaluated included aquatic life, aquatic plants, and sediment-
dwelling invertebrates. Aquatic invertebrates, aquatic plants, and amphibians were evaluated
under a general category of aquatic life, as screening values for aquatic life are based on data
for multiple aquatic species (including algae) and toxicity data on specific species are generally
sparse.

Large impoundments for the collection of surface runoff water could be inhabited by aquatic
ecological communities. Aquatic invertebrates in the ponds are mainly notonectids and
ostracods, present in low density. Green algae are the most abundant aquatic plant life.

Aquatic Wildlife

Wildlife receptors evaluated included amphibians, mammals, and birds. Amphibian species that
may occur onsite include special-status species (western spade-foot toad, California tiger
salamander, and red-legged frogs) as well as common species (western toad and tree frogs).
Amphibians were evaluated in general, but data for the true toads (family Bufonidae) and true
frogs (family Ranidae) were more applicable because species from both genera are present
onsite and more toxicity and exposure data are available for these than for other genera. These
species served as surrogates for amphibian species found onsite. Similar to reptiles, toxicity
data for amphibians is limited and largely unavailable for specific species; however, toxicity
databases list data for both Bufo spp. and Rana spp. Although dietary habitats and life history
may vary among amphibian species, available toxicity data are generally not diet (dose)-related.
High conductivity/salinity conditions in many of the ponds make them unsuitable for amphibians
in their current state. Although amphibians are listed as being present in aquatic habitats, it is
recognized that certain amphibian species can be found in upland (terrestrial) areas.

Wading birds and waterfowl! forage in the ponded areas onsite. Mammals forage in the ponds;
although, because of the low density and diversity of prey items, foraging by mammals is
limited. Mammals and birds for this ERA were selected from the following functional groups:

e Wading birds (invertebrate-eating)
e Ducks
e Invertivorous mammals

These groups were selected for reasons similar to those for terrestrial mammals and birds
discussed above. Invertebrate-eating birds were selected because aquatic invertebrates, in
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general, take chemicals up to a higher degree than plants. Two types of invertebrate-eating
birds were selected because wading birds are expected to ingest significantly more sediment
than birds such as ducks, which forage on the bottom in deeper water. Similar to the discussion
above for terrestrial mammals and birds, species with mixed diets were assumed to ingest the
most contaminated food items for this ERA, and dietary ingestion assumptions may be
broadened in the next tier assessments. Thus, both mammals and birds were assumed to
ingest only invertebrates in this ERA. These species also ingest amphibians, but BAFs (see
Attachment 1) are generally unavailable for these prey items. Additionally, species with low
body weights and smaller home ranges were chosen. Fish-eating birds were not evaluated, as
there are no fish in the ponds. The following mammals and birds served as indicator species:

e Wading birds (invertebrate-eating) — The killdeer (Charadrius vociferus) was chosen
because it is commonly found onsite, ingests mainly insects (88 percent), its prey items
can be sampled, and it has available toxicity and exposure information (CalEPA, 2007).
The killdeer has dietary habits similar to those of the western sandpiper and whimbrel,
which are also found onsite. The killdeer was assumed to have a diet of invertebrates.

o Ducks — The mallard duck (Anas platyrhynchos) was chosen to represent birds that may
graze and forage on the bottom in deeper water because it is commonly found onsite,
ingests both aquatic vegetation (60 percent) and invertebrates (35 percent) by skimming
food items from the water and bottom, has available toxicity and exposure data, and its
prey items can be sampled (CalEPA, 2007). The mallard is expected to have potential
exposures similar to or higher than other birds such as the ruddy duck, eared grebe, and
American coot, which are also found onsite. Other birds that preferentially ingest
invertebrates (e.g., eared grebe) have very little available exposure or toxicity data. The
mallard was assumed to have a diet of invertebrates during breeding season.

¢ Invertivorous mammals — The raccoon (Procyon lotor) was chosen because it forages in
ponded areas, it has a variety of prey items (15 percent invertebrates), it is easily
collected, and its exposure and toxicity data are available (CalEPA, 2007). The raccoon
was assumed to have a diet of invertebrates.

2.6 Identification of Assessment and Measurement Endpoints

USEPA (1998) defines an assessment endpoint (AE) as an ecological entity and its measurable
attributes. From an ecological perspective, these can include entities other than species.
Selection of AEs is designed to focus this ERA on those ecological features or resources that
have substantial aesthetic, social, or economic value or are important in the biological functions
or biodiversity of the system. Definition of appropriate AEs avoids making decisions on the basis
of trivial or insignificant effects. It focuses on functional groups (e.g., top predators) rather than
individual species by selecting representative species to serve as surrogates for all species in a
specific functional group. Because the process is comprehensive and systematic, it documents
how each species was addressed, reducing the likelihood of having to revisit the process later
because of an alleged failure to identify a particular AE earlier in the process. Thus, it is
conceivable that observable effects could be detected in a system but, because they occur in
organisms or processes deemed relatively unimportant, they could be discounted as a cause for
remediation.

AEs are formal expressions of the actual environmental value to be protected from risk (Suter et

al., 1993). AEs are typically tied directly to specific ecological values needing protection.
Further, AEs provide a clear logical connection between regulatory policy goals and anticipated
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ecotoxicological investigations. They are selected based on the ecosystems, communities,
and/or species that are of particular concern at a site. For example, an AE may be protective of
the population viability of small mammals.

Generally, AEs cannot be directly measured; rather, a measurement endpoint related to the AE
is evaluated. Measurement endpoints are quantitative expressions of an observed or
measurable effect and must correspond or predict AEs. An important factor in determining
significance or relevance of potential effects is the evaluation of whether the effects are
observed in designated measurement endpoints.

The selection of measurement endpoints requires that they be appropriate to the potential
exposure pathways and correspond to the abiotic-biotic dynamics perceived to be ongoing at
the Site. The endpoints must be readily measurable phenomena and appropriate for AEs,
temporal dynamics of exposure, and the scale of the Site.

General AEs were selected for the Site. These AEs and the associated measurement endpoints
are presented below. “Protection” of receptors is defined as sufficient rates of survival, growth,
and reproduction. AEs were selected to represent functional groups. Data requirements for each
endpoint for this ERA are described in Table U-4 and further discussed in Section 3.0.
Measurement endpoints for subsequent tiers will be selected following this ERA. Endpoints
listed in Table U-4 are based on the CSM and available information on ecological receptors.
Data collection efforts are summarized later in Section 3.0 and also described in detail in
Section 3.0 of the main RI Report.
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3.0 SCREENING-LEVEL AND TIER 1 DATA EVALUATION

The RI sampling approach was implemented to investigate the nature and extent of
contamination at the Site. The approach and methodologies employed during sampling activities
are described in Section 3.0 in the main RI Report. Data evaluated for this ERA were based on
the exposure pathways as described in Section 2.5.6 and summarized in this section. A
complete description of the data analysis is presented in Section 7.0 of the main Rl Report.

3.1 Exposure Media

For estimating exposures to ecological receptors at the Site, the following site media data were
evaluated:

1. Surface soil (0 to 6 inches bgs; will be henceforth referred to as surface soil).
Surface and shallow soil (0 to 5 feet bgs; this also includes data from 5 to 5.5 feet bgs;
will be henceforth referred to as shallow soil).

3. Surface and deep soil (0 to 10 feet bgs; only for the deep burrowing receptor; will be
henceforth referred to as deep soil).

4. Sediment (0 to 6 inches below sediment surface (bss)).

5. Surface water (from ponds and runoff).

6. Soil gas.

The exposure depths were selected following guidance provided by CalEPA (1998). Exposures
to terrestrial receptors are mainly via ingestion of prey items, although ingestion of soil and
surface water and inhalation of burrow air are also important pathways that were evaluated as
appropriate. Burrow air was evaluated using soil vapor data collected at depths of between 5 to
10 feet bgs. As discussed previously (Section 2.5.6), the inhalation of particulates pathway is
likely insignificant. Ingestion of prey items generally occurs at the surface, and prey items reside
in and take up chemicals from surface soils (and sediments), not from the bottoms of the
burrows. Therefore, surface soil (and sediments) was used to estimate uptake into prey items
except for plant tissue, where shallow soil was used to model uptake. Soil (sediment) ingestion
is largely associated with foraging for prey items, although some soil ingestion may occur during
grooming/preening that could include soils from deeper burrows. CalEPA guidance indicates
that characterization of soil to 6 feet bgs is sufficient for the majority of ecological receptors
(CalEPA, 1998). For the burrowing receptors likely to be onsite, a maximum depth of 5 feet bgs
was considered sufficient to capture the range of burrow depths of the majority of small
mammals present onsite (i.e., ranging from 6 inches for moles to 4 feet for squirrels, skunk, and
fox). One should note that sampling at 5 feet bgs entails collection of a sample from 5 to 5.5 feet
bgs. Inclusion of deeper samples, if they are not as contaminated as surface soils, could
potentially decrease the overall exposure estimates. However, historical data and information
have been used to place deeper samples in areas where soil concentrations may be elevated at
depths below 5.5 feet bgs (see Section 7.0 of the main Rl Report).

For mammals that can burrow deeper than 6 feet bgs (the badger), deep soil data were
evaluated separately, as the list of CPECs could be different from those for surface and shallow
soils. To minimize the possibility of reducing overall exposure estimates by combining the
surface and shallow soil data with the deep soil data, the following steps were taken to evaluate
the incidental soil ingestion exposure pathway for deep burrowing mammals: (i) CPECs were
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selected for deep soils following the same selection criteria summarized below in Section 3.2
and described in detail in Section 7.0 of the main Rl Report; (ii) for CPECs that were common to
both shallow soils and deep soils, only those CPECs in deep soils with concentrations greater
than shallow soils were evaluated; and (iii) any new CPEC identified for deep soils only (i.e.,
those that were not CPECs in shallow soils) were evaluated.

Groundwater data have been collected for the Site, but are not considered relevant for the
purposes of this ERA because there is no complete exposure pathway between site receptors
and groundwater. The depth to groundwater is generally deeper than 6 feet bgs, and plants are
not expected to uptake groundwater from that depth. Please see Appendix F of the main RI
Report (Groundwater Flow) and the Routine Groundwater Monitoring Element of Work
(RGMEW; groundwater monitoring) reports.

Data evaluated for each exposure medium and the datasets generated for further risk
evaluation are presented in Section 7.0 of the main RI Report, presented in Appendix X of the
main Rl Report, and summarized in the following subsections.

3.1.1 Soil Data

Soil samples were collected from onsite terrestrial areas and from reference locations (i.e.,
background). The background soil sampling activities are described in Section 3.0 of the main
RI Report. Background data were collected for metals and dioxins and statistically evaluated as
described in Section 3.0 of the main Rl Report and presented in Appendix A.

Onsite soil sampling activities are described in detail in Section 3.0 of the main RI Report.
Surface soils, shallow soils, and deep soil data were collected from the following areas:

e Terrestrial uncapped areas: these include RCRA Canyon, Liquid Treatment Area, WCSA
Spray Area, Burial Trench Area, Maintenance Shed Area, Central Drainage Area,
Administration Building Area, Roadway Areas, Remaining Onsite Areas, and Former
pond and pad areas.

¢ Onsite freshwater ponds: these include A-Series Pond, RCF Ponds, Pond A-5, Pond 13,
and Pond 18. The CSC and USEPA agreed that the two treated liquids impoundments,
Pond A-5 and Pond 18, will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation
of water. The pond sediments were evaluated as though they were not underwater (i.e.,
as terrestrial areas) because the ponds were drained after risk assessment activities
were conducted. As part of the USEPA-approved closure plan for the Site, a potential
remedy for the stormwater ponds or impoundments (A-Series Pond, RCF Pond, and
Pond 13) are also planned which will be further detailed as part of the FS process.
Therefore, surface sediments in these ponds also were evaluated as though they were
terrestrial (i.e., as soil). Deeper samples were collected to allow evaluation of ponds as
terrestrial areas. The depth intervals were 0 to 6 inches, 3 feet, and 5 feet.

Soil samples were not collected from the terrestrial capped areas. Although the capped areas
can provide habitat that is utilized by receptors, these areas were not quantitatively evaluated
because the vegetated soils that overlie the HDPE geomembrane cap are clean and
consequently do not pose a risk to ecological receptors. Exposures to ecological receptors from
the capped areas of the Site can be considered minimal to unlikely once all capping is complete
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and as long as the landfill caps are adequately maintained. Select samples were collected at the
toe of the P/S Landfill and analyzed for VOCs to confirm whether the delay in the repair of
historical liner cap penetrations adversely affected the clean soils atop the liner. Please see
Appendix B of the main Rl Report (Section 3.2.1. and Figure B7-A) for more details on the
results of the sampling from this area.

Soil data for surface soils and shallow soils were evaluated, and statistical summaries were
generated. For deep soil, only the maximum detected concentrations were evaluated, and no
statistical summary was generated. Evaluation of data is described in Section 7.0 of the main RI
Report. Datasets were generated and statistical summaries are presented in Appendix X of the
main Rl Report for the following:

e Sitewide (i.e., all individual terrestrial uncapped areas) with Pond A-5 and Pond 18’
o Sitewide without ponds (i.e., all individual terrestrial uncapped areas only)
¢ Individual terrestrial uncapped areas:
o RCRA Canyon
Liquid Treatment Area
WCSA
Burial Trench Area
Maintenance Shed Area
Central Drainage Area
Administration Building Area
Roadway Areas
Remaining Onsite Areas
Former pond and pad areas

OO0OO0OO0OOOO0OO0ODO

Statistical summaries for individual freshwater onsite ponds are included below in Section 3.1.2,
as sediment and soil data for these areas are the same. Statistical summaries for background
soil data are presented in Section 3.0 and Appendix A of the main Rl Report.

Soil samples were collected as part of the Phase Ill Rl where step-out borings were completed
in the RISBON-59 area (located along NTU road, southwest of the west end of RCF Pond).
However, data from this round of sampling were not included in the risk evaluation. The data
were reviewed, and uncertainties associated with its omission are discussed in Section 7.0.

3.1.2 Sediment Data

Sediment sampling activities are described in detail in Section 3.0 of the main Rl Report.
Sediment data were collected from the following freshwater aquatic areas:

¢ Onsite freshwater ponds: these include A-Series Pond, RCF Ponds, Pond A-5, Pond 13,
and Pond 18.

o Offsite drainages: these include North Drainage, A Drainage, B Drainage, Upper C
Drainage, and Lower C Drainage. Samples collected in the A Drainage and B Drainage

! Initial versions of this report evaluated the Sitewide with Pond A-5 and Pond 18 scenario under the
assumption that these ponds would be closed and would constitute terrestrial habitats. Subsequent to
earlier versions of this report, it was determined that all ponds, not only Pond A-5 and Pond-18 would be
closed and this scenario would be more accurately characterized using data from all ponds. The
uncertainty associated with this change in site management is discussed in Section 7.3.3.
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were “soil” samples, and these offsite drainages near the Site do not normally contain
water, except for periods of heavy precipitation when there may be short-term
stormwater runoff.

Sediment data were evaluated, datasets were generated, and statistical summaries are
presented in Section 7.0 and in Appendix X of the main RI Report for the following:

Pondwide (i.e., all individual onsite ponds)
Stormwater Impoundments (A-Series Pond, RCF Pond, and Pond 13)
Individual onsite freshwater ponds:

0 A-Series Pond

o RCF Ponds
o Pond A-5

o Pond 13

o Pond 18

Individual offsite drainages:
o0 North Drainage

A Drainage

B Drainage

Upper C Drainage

Lower C Drainage

O O0OO0Oo

3.1.3 Metal Bioavailability in Sediments

An equilibrium partitioning (EqP) approach was used to refine estimates of toxicity of specific
metals in sediments to sediment-dwelling invertebrates at the Site. The EqP methods are
promulgated by USEPA and described in detail in Procedures for the Derivation of Equilibrium
Partitioning Sediment Benchmarks (ESBs) (USEPA, 2005). The EqP predicts that metals
partition in sediment between acid volatile sulfide (AVS), interstitial pore water, benthic
organisms, and other sediment phases such as organic carbon. Typically, AVS will bind to
dissolved metals on a 1:1 molar basis forming insoluble sulfides; effectively rendering the metal
non-bioavailable and non-toxic to receptors. This is the case for the cationic divalent metals:
cadmium, copper, lead, nickel, and zinc. Silver is a monovalent cation; each mole of AVS will
bind 2 moles of silver to form silver monosulfide (Ag,S). Dissolved metal concentrations were
measured as simultaneously extracted metals (SEMs) after acid extraction, assuming that only
metals dissolved in the extraction would be bioavailable under biologically relevant conditions.

For this assessment, sediment samples were collected from pond locations onsite, separate
from the ones used for the freshwater aquatic habitat evaluations. A duplicate sample was
collected from one location; the sample with higher AVS and SEM metal concentrations was
used in the evaluation. These samples were analyzed for AVS concentrations using USEPA
Method 821/R-91-100 and SEM concentrations of cadmium, copper, lead, nickel, and zinc by
methods recommended by USEPA (2005). Silver was not analyzed in the samples. The AVS
and SEM metal concentrations were reported in milligrams per kilogram (mg/kg) dry weight,
which were then converted to molar concentrations (micromoles per gram [umol/g]) by dividing
by the molecular concentration (grams per mole) of the metal as presented. One-half of the
reporting limit was substituted for all non-detect data. The SEM metal concentrations were
summed to calculate total SEM (XSEM). Excess SEM data were calculated as total SEM minus
AVS (ZSEM-AVS), as discussed further in Section 4.3.3. No organic carbon data were analyzed
in these samples.
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3.1.4 Surface Water Data

Surface water sampling activities are described in detail in Section 3.0 of the main Rl Report.
Similar to sediment data, surface water data were collected from the following freshwater
aquatic areas:

¢ Onsite freshwater ponds: these include A-Series Pond, RCF Ponds, Pond A-5, Pond 13,
and Pond 18.

o Offsite drainages: these include North Drainage, A Drainage, B Drainage, Upper C
Drainage, and Lower C Drainage

Surface water data were evaluated, datasets were generated, and statistical summaries are
presented in Section 7.0 and in Appendix X of the main RI Report for the following:

o Pondwide (i.e., all individual onsite ponds)
o Stormwater Impoundments (A-Series Pond, RCF Pond, and Pond 13)
¢ Individual onsite freshwater ponds:

o A-Series Pond

o RCF Ponds
o PondA-5
o Pond 13
o Pond 18

¢ Individual offsite drainages:
o0 North Drainage
0 A Drainage
0 Upper C Drainage
0 Lower C Drainage

The potential for site stormwater to occur in the B Drainage is low; therefore, no data were
collected.

A total of three surface water runoff samples were collected in 2004-2005 from a location in the
RCRA Canyon as part of the Phase |l Rl sampling, but are not part of the other surface water
body (ponds) study areas described in the main Rl Report. Therefore, these samples were
evaluated separately from the other onsite ponds.

For the runoff samples from RCRA Canyon, the maximum detected concentrations were used in
the risk evaluations as discussed further in the exposure assessment and the risk
characterization. Based on agency request, the RCRA Canyon runoff was also included as a
potential drinking water exposure pathway for terrestrial wildlife in the RCRA Canyon and
WCSA. No statistical analyses were conducted for these areas.

3.1.5 Soil Gas Data

Soil gas data were collected at the Site, and 40 VOCs were detected. Burrowing mammals are
the potential ecological receptors most susceptible to exposures from VOCs migrating into their
burrows from soil and/or groundwater. According to Carlsen (1996), soil gas data can be
conservatively assumed to represent burrow air concentrations. Burrow air was evaluated using
soil gas data collected at depths of between 5 to 10 feet bgs. Soil gas data were collected from
around the capped landfills, along the margins of the Central Drainage Area, and around the
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burial trench areas as described in Section 3.0 of the main Rl Report. The Work Plan (CSC,
2004) suggested that, in addition to soil gas data, soil and groundwater data would be used to
model soil gas levels (soil gas concentrations can be used to estimate burrow air
concentrations). However, as sufficient soil gas data were collected, modeled data were not
used. Soil gas was evaluated in detail and is presented in Attachment 3 including the summary
statistics. Soil gas was measured in parts per billion by volume (ppbv), which was converted to
milligrams per cubic meter (mg/m?®) using the Ideal Gas Law equation:

_ CPEC(ppbv) * MolWt.

CPEC(mg/m") 1000*24.45

Soil gas data were evaluated in detail as described in Attachment 3.

3.2  Selection of Chemicals of Potential Ecological Concern

In this Screening-Level and Tier 1 ERA, CPECs were selected following appropriate guidance
(CalEPA, 1997, USEPA, 1997), in a logical step-wise manner as summarized in the Work Plan
(CSC, 2004) and described in detail in Section 7.0 of the main RI Report. CPECs were selected
for sitewide areas and for individual study areas as well. Data for each medium were used in the
CPEC selection process. Briefly, the steps included:

o Evaluation of frequency of detection (FOD); chemicals were selected as sitewide CPECs
if: the percentage of positive detections exceeded a 5 percent prevalence screen (i.e.,
the chemical was positively detected in 5 percent or more of the samples).

Identification of essential nutrients.

e Comparison of site data with background data (for metals in soil and sediment only)
where the maximum detected concentration of metals was compared to the 95% upper
tolerance limit (UTL); see Section 3.0 and Appendix A of the main Rl Report.

Chemical mixtures (e.g., total petroleum hydrocarbon [TPH], oil, and grease) were not
specifically evaluated in this ERA because of the lack of toxicity benchmarks for mixtures;
instead, indicator chemicals for such mixtures (e.g., benzene, toluene, ethylbenzene, and
xylenes [BTEX] and polycyclic aromatic hydrocarbons [PAHs]) were evaluated. PCBs were
evaluated as total PCB congeners. Polychlorinated dibenzo-p-dioxins (PCDDs or dioxins) and
polychlorinated dibenzofurans (PCDFs or furans), collectively referred to as “dioxins”, were
evaluated as wildlife receptor-specific toxicity equivalents (TEQs). Co-planar PCBs were also
assessed as PCB TEQs. The methods used to calculate total PCBs and PCB and dioxin TEQs
are explained in Section 7.0 of the main Rl Report.

Once the Sitewide CPECs were selected, an additional analysis was conducted for each
exposure area to determine if additional exposure area-specific CPECs should be added to the
risk assessment. The purpose of this more detailed screening process was to address agency
concerns that there may be localized detections of a chemical that should be evaluated in the
risk assessment. Exposure area-specific prevalence tables were developed to identify those
chemicals with a prevalence of greater than 5 percent within each exposure area. This list was
then compared to the Sitewide CPEC list to see if any new chemicals were identified. This list
was further screened to identify exposure unit CPECs (i.e., only those chemicals with at least
three detections in each exposure area). The chemicals selected as sitewide CPECs and
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exposure area-specific CPECs in each medium are presented in Table U-5 and also in
Appendix V of the main Rl Report. Chemicals excluded based on the criterion of less than three
detects in a Study Area are summarized in Table 5a (please see Section 7.3 of the main RI
Report for more details).

For soil gas, three of the VOCs (1,1,2—trichloroethane, 1,4-dioxane, and chloroethane) were
detected in less than 5 percent of the samples; therefore, these VOCs were not included in this
evaluation. Although isobutane was detected, it was not considered a CPEC because it was
used as a tracer for the leak test (see Section 3.4 of the main Rl Report). Consequently, it was
not included in this evaluation.

CPECs were further evaluated for potential risks to ecological receptors at the Site and for
offsite aquatic areas only; all other chemicals that present no risk to ecological receptors were
eliminated from further risk characterization. All chemicals selected as sitewide CPECs were
evaluated Sitewide and for each exposure area, if data were available. Additionally, all
chemicals identified as exposure area-specific CPECs were also evaluated for that particular
exposure area.

As explained above in Section 3.1, for deep soils, CPECs were selected following steps 1
through 3 described above. However, only those CPECs with maximum concentrations in the
0-10 feet bgs interval that are greater than maximum concentrations in the 0-5 feet bgs interval
were selected as deep soil CPECs and evaluated further for deep burrowing receptors (the
badger). This step was taken to minimize the possibility of reducing overall exposure estimates
by combining the surface and shallow soil data with the deep soil data. As described above in
Section 3.1, including deeper samples, if they are not as contaminated as surface soils, could
potentially decrease the overall exposure estimates. The CPECs selected for deep soils are
presented in Table U-5.
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4.0 SCREENING LEVEL AND TIER 1 EXPOSURE ASSESSMENT

The subsections below describe the methods that were used to estimate exposures for the
ecological receptors for this Screening-Level and Tier 1 ERA. Consistent with USEPA and
CalEPA guidance listed in Section 1.2, this assessment was conducted using upper bound
assumptions, thus providing a high level of protection for the receptors represented by the
functional groups assessed. Chemicals, receptors, and pathways showing unacceptable risks
(i.e., where exposures exceed effects-based screening values) will be further evaluated in the
next tier.

4.1  Exposure Point Concentrations

An exposure point concentration (EPC) is the representative concentration of a constituent in an
environmental medium that is potentially contacted by the receptor (USEPA, 1997). USEPA
(1989) defines the EPC as “the arithmetic average of the concentration that is contacted over
the exposure period.” CalEPA (1996) and USEPA (1989, 1992b) recommend using the 95%
UCL on the mean as an estimate for the EPC so that the estimate of the average (or mean) is
conservative and will not be underestimated. Following CalEPA guidance (CalEPA, 1996),
Screening-Level risks were estimated using the maximum detected concentrations, and Tier 1
risks were estimated using the EPCs (i.e., 95% UCL) on the mean for each CPEC/COI in each
site medium.

An overview of the statistical methods used to estimate EPCs is summarized below. A complete
description of statistical methods used is provided in Section 7.0 of the main Rl Report.

Data distributions for sediment, surface water, and soil gas were determined using USEPA’s
ProUCL (V 4.0) (e.g., normal, lognormal, or other non-parametric distributions) and the 95%
UCL was calculated based on the distribution. However, in cases where the number of detected
samples in a dataset was less than five or the total number of samples analyzed was less than
eight, the maximum detected concentration was used as an estimate for the EPC as
recommended by USEPA (1989). In cases where the recommended 95% UCL exceeded the
maximum detected concentration, an alternate 95% UCL was used as an estimate for the EPC
(USEPA, 2006b). The selection of appropriate EPCs is described in detail in Section 7.0 of the
main RI Report. These EPCs are referred to as non-spatial EPCs and are summarized in
Tables U-6 through U-9. Details of the statistical analyses are presented in Section 7.0 of the
main Rl Report.

As described in the Work Plan (CSC, 2004) and consistent with USEPA guidance (USEPA,
2001a), a “sub-tier” evaluation was also conducted. USEPA states that “a sub-tier may consist
of any incremental iteration of the exposure, effects, or risk characterizations being conducted
within this ERA and may occur at any point in Steps 3 through 7. It may be focused on a
parameter, assumption, or assessment endpoint and may be necessitated through discovery of
new information or new results from completed studies.” USEPA further states that “sub-tiering
has the goal of focusing the evaluation of CPECs, so resources can be more effectively applied
to the ERA process.” Therefore, in this Tier 1 ERA, alternative EPCs were calculated.

For terrestrial receptors, a tiered approach was used to evaluate for potential risks. As

mentioned above, risks were estimated using both maximum detected concentrations
(Screening Level) and non-spatial EPCs (Tier 1 and Tier 2). The CPECs that indicate potential
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adverse risks based on non-spatial EPCs were further evaluated using an area-weighted or
spatial approach (also part of Tier 1). Spatial EPCs were not calculated for any of the surface
water bodies onsite. The main benefit of applying spatial statistics is that a more explicit
consideration of spatial relationships may lead to a more accurate estimate of the confidence
limits for the arithmetic mean concentration (USEPA, 2001c). In this ERA, Thiessen Polygons
were applied to decluster the samples that may be grouped in close proximity. The size and
shape of each polygon are determined by the spatial arrangement of sample locations. The size
of the polygon divided by the size of the exposure area determines the probability weighting
factor for each observation. Thiessen Polygons require minimal assumptions, are intuitive, are
relatively straightforward to implement, and can accommodate left-censored data. For this ERA,
a bootstrap resampling approach was used to resample the original dataset (with replacement)
in order to generate B=250 datasets with the sample size as the original dataset. ProUCL 4.0
was then used to calculate a unique 95% UCL for each bootstrapped sample according to
USEPA guidance (USEPA, 2006b). An unbiased estimate of the EPC was determined by the
arithmetic mean of the 95% UCLs. The methods used to calculate the spatial EPCs are
described in detail in Attachment 4 and the spatial EPCs are presented in Appendix X of the
main Rl Report.

4.1.1 Summary of Exposure Estimates

As described above, three types of exposures were estimated for this Screening-Level and Tier
1 ERA. These include:

e Screening Level - Maximum detected concentrations
e Tier 1 - Non-Spatial EPCs
e Tier 1 - Spatial EPCs

The following surface soil exposures (maximum detected concentration, non-spatial, and spatial
EPCs) were estimated in mg/kg for terrestrial receptors that do not burrow and to estimate
concentrations in food items (all except plants):

Sitewide with Pond A-5 and Pond 18

Sitewide without ponds

Individual terrestrial uncapped areas

Individual onsite ponds as terrestrial areas (maximum detected concentrations and non-
spatial EPCs only)

In this Screening-Level and Tier 1 ERA, all terrestrial mammals were assumed to burrow, and
the rest of the terrestrial and aquatic receptors were assumed to be non-burrowing.

The following shallow soil exposures (maximum detected concentration, non-spatial, and spatial
EPCs) were estimated in mg/kg for terrestrial receptors that burrow up to 6 feet bgs and to
estimate plant tissue concentrations:

Sitewide with Pond A-5 and Pond 18

Sitewide without ponds

Individual terrestrial uncapped areas

Individual onsite ponds as terrestrial areas (maximum detected concentrations and non-
spatial EPCs only)
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The following deep soil exposures were estimated in mg/kg for terrestrial receptors that burrow
up to 10 feet bgs (the badger) in the individual terrestrial uncapped areas:

e Individual terrestrial uncapped areas

The following sediment exposures (maximum detected concentrations and non-spatial EPCs
only) were estimated in mg/kg for aquatic receptors:

Individual onsite ponds
Pondwide

Stormwater impoundments
Offsite drainages

The following surface water exposures (maximum detected concentrations and non-spatial
EPCs only) were estimated in milligrams per liter (mg/L) for aquatic receptors:

Individual onsite ponds
Pondwide

Stormwater impoundments
Offsite drainages

The following soil gas exposures (maximum detected concentrations and non-spatial EPCs
only) were calculated in mg/m? for burrowing mammals:

¢ Onsite
o Offsite

Details of the soil gas evaluation are presented in Attachment 3.
Other evaluations included the RCRA Canyon runoff (maximum detected concentrations only).

4.2  Exposure Scenarios

Three types of exposure areas were identified onsite based on habitat, as described previously
in Section 2.1. These included terrestrial capped, terrestrial uncapped, and freshwater ponds as
shown in Figure U-1. In this Screening-Level and Tier 1 ERA, freshwater drainages present
offsite were also evaluated. Although the capped areas can provide habitat that is utilized by
receptors (i.e., exposure pathways may exist), these areas were not quantitatively evaluated
because the vegetated soils that overlie the HDPE geomembrane cap are “clean” and
consequently do not pose a risk to ecological receptors. The “clean” vegetated soils were
obtained from areas that are representative of background soil conditions, the cap prevents
burrowing animals from coming into contact with contaminated soils; therefore, the cap
effectively isolates complete exposure pathways between contaminated soils and ecological
receptors. The exposures to ecological receptors from these capped areas of the Site can be
considered minimal to unlikely once all capping is complete and as long as the landfill caps are
adequately maintained. Within these exposure areas, there are distinct investigative units as
listed in Section 2.4 and described below.
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It is acknowledged that receptors are not likely to be regularly exposed throughout the entire
site, although populations of receptors may be exposed over larger contiguous areas of similar
habitat. There is a practical upper limit regarding the size of the exposure area that a receptor
may contact over time (i.e., throughout an exposure duration). Ecological communities identified
onsite can be exposed to media in small distinct units. Therefore, each of the units (e.g., RCRA
Canyon) was evaluated separately to assess potential effects on assessment endpoints for
these functional groups and were referred to as “exposure units” in this ERA. A sitewide
exposure scenario was also evaluated for ecological communities. For wildlife species,
however, home ranges can be small (0.5 acre or less) or large (greater than 5,000 acres).
Therefore, the exposure areas and the individual exposure units were both evaluated for
wildlife.

Exposure scenarios were developed based on the CSMs (Figures U-2 through U-4) and the
potential exposure areas/units. The receptors described in Section 2.3 for each of these
exposure areas/units are exposed to contaminants in different ways. The sections below
describe the potential exposure scenarios for each receptor/functional group (i.e., indicator
species). The exposure scenarios evaluated for the ecological receptors are presented in Table
U-10.

As mentioned earlier, two other exposure areas not defined in the Work Plan (CSC, 2004) were
also evaluated. These included the RCRA Canyon runoff, which was evaluated quantitatively,
and the seeps, which were evaluated qualitatively.

4.2.1 Terrestrial Uncapped Areas

The terrestrial uncapped areas evaluated included the following exposure units:

RCRA Canyon

Liquid Treatment Area
WCSA

Burial Trench Area
Maintenance Shed Area
Central Drainage Area
Administration Building Area
Roadway Areas

Remaining Onsite Areas
Former pond and pad areas
A-Series Pond

RCF Ponds

Pond A-5

Pond 13

Pond 18

For terrestrial receptors (see below), exposures were estimated for each of the units listed
above and also for the two following sitewide scenarios:

o Sitewide (i.e., all terrestrial uncapped units) with Pond A-5 and Pond 18
o Sitewide without ponds (i.e., all terrestrial uncapped units only)
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The receptors (indicator species) evaluated for the terrestrial uncapped exposure areas and
units include (Table U-10):

Terrestrial Plants

Soil Invertebrates

Reptiles (western fence lizard)

Mammals:
0 Herbivores (California vole)
0 Invertivores (ornate shrew)
o0 Carnivores (striped skunk)

o0 Invertivores (Western meadowlark)
0 Herbivores (Western meadowlark)
o0 Carnivores (American kestrel)

e Deep burrowing receptor:
0 American badger

4.2.2 Freshwater Aquatic Areas
The freshwater aquatic areas evaluated included the following exposure units:

¢ Onsite freshwater aquatic areas:
0 A-Series Pond

o RCF Ponds
o PondA-5
o Pond 13
o Pond 18

o Offsite freshwater aquatic areas:
o0 North Drainage
0 A Drainage
o B Drainage
0 Upper C Drainage
o0 Lower C Drainage
¢ Onsite runoff sample collected in RCRA Canyon
o Onsite freshwater seeps (qualitatively only):
0 A-Series Seep
0 CA Seep
0 Caustic LF Seep
0 Seep 9B

For onsite freshwater aquatic receptors (see below), exposures were estimated for each of the
units listed above and also for the two following sitewide scenarios:

¢ Pondwide (i.e., all onsite ponds)
e Stormwater Impoundments (A-Series pond, RCF pond, and Pond 13)

The receptors (indicator species) evaluated for all the freshwater aquatic exposure areas and
units listed above include the following (Table U-10):
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e Aquatic Life:
0 Aquatic Plants
0 Invertebrates
o Sediment-dwelling invertebrates
Amphibians
¢ Mammals:
o0 Omnivore/lnvertivores (raccoon)
e Birds:
0 Invertivores (mallard duck)
o0 Invertivores (killdeer)

4.3 Exposure Assumptions

Ecological community exposures are expressed in terms of site media concentrations, whereas
wildlife exposures are expressed in terms of dose.

For wildlife receptors, numerous exposure assumptions, such as contact rates, body weights,
and absorption factors, are defined in this ERA for estimation of exposure dose. Table U-11
provides the exposure assumptions that were used for terrestrial exposures; Table U-12
provides the exposure assumptions that were used for aquatic exposures. In this section,
exposure and intake assumptions are defined on the basis of available literature information and
best professional judgment. Measured data were used, where available. Otherwise, allometric
models were used (USEPA, 1993a).

4.3.1 Intake Assumptions

Following a Tier 1 approach, conservative exposure assumptions used in this ERA include
lower bound body weights (e.g., lower 5" percentile), which lead to upper bound ingestion rates
(based on allometric equations). Exposure assumptions may be modified in next tier evaluations
to account for mixed diets. Average or median exposure parameters may also be used in next
tier evaluations. Exposure assumptions and equations developed by USEPA (1993a), CalEPA
(2007), and Zeiner et al. (1990) for the indicator species are presented in Tables U-11 and
Table U-12 and described below.

o Body Weight. Body weights for wildlife species were calculated for both juveniles and
adults, as specified by CalEPA (2000). The lower 5" percentile of body weights listed by
CalEPA (2007) or USEPA (1993a) was calculated, except where the sample size was
low (fewer than 5 data points). In this case, the median was used or, in a few cases, only
a single value was available. Body weights for male and female (combined), consistent
with guidance, were used. The lower 5" percentile of body weights is conservative, as it
leads to a higher body weight-normalized ingestion rate.

o Dietary Composition. The composition of the diet was based on information on the
feeding habits for each of the species. Consistent with USEPA (1997) guidance, it was
assumed that the diet for each receptor consists of 100 percent of the most
contaminated food item (e.g., an herbivore is assumed to ingest 100 percent plants).
One exception to this was for aquatic invertivorous wildlife exposed to the A-Series
Pond, a mixed diet of sediment invertebrates (50%) and aquatic invertebrates (50%) was
evaluated, as exposure via the latter type of biota was also considered significant from
this exposure area. The soil/sediment ingestion was assumed to be incidental (i.e.,

C S C U-51 January 2011



Casmalia Resources Superfund Site Remedial Investigation Report
Appendix U

above the 100 percent of a specific food item). There is a general paucity of data on
incidental soil/sediment ingestion. The percent soil/sediment ingested was based on
data from Pascoe et al., (1996), Beyer et al. (1994), and USEPA (1993a). In particular,
data for wading birds is highly variable (3 to 30 percent). Upper bound values have been
selected but could result in significant overestimation of risk. Most receptors have mixed
diets; some dietary components for some receptors (e.g., amphibians) may accumulate
CPECs to a high degree. However, because of the lack of bioaccumulation factors for
these food items, they were not chosen for evaluation in this ERA. The uncertainty
analysis includes a discussion of alternate diets and assumptions may be modified in
next tier evaluations.

e |Ingestion Rate. Total food ingestion rates for wildlife species were calculated as a
function of body weight using allometric equations (Nagy, 2001). Ingestion rates were
then normalized for body weight. For this ERA, ingestion rates for juveniles were used to
estimate exposures for all the wildlife receptors except for the California vole. Suitable
juvenile body weights were not available for the California vole and, therefore, ingestion
rates for the vole were calculated based on available data from CalEcotox database
(CalEPA, 2007). Allometric equations result in ingestion rates expressed on a dry weight
basis. Specific food item ingestion rates were then calculated from their percent
composition in the diet.

o Drinking Water Ingestion. Drinking water ingestion rates for wildlife species were
calculated as a function of body weight using allometric equations (USEPA, 1993a).

¢ Home Range. Home range is defined as the geographic area encompassed by an
animal’s activities (except migration) over a specified time (USEPA, 1993a). For some
species, foraging distances (i.e., distances that animals are willing to travel for potential
food sources; although some define foraging range under home range) and territory size
are considered more meaningful than home ranges (USEPA, 1993a). In Tables U-11
and U-12, home ranges, foraging distances, and territory size are listed under home
range. Home ranges can be used to estimate AUFs. The AUF is the ratio of the Site
area to the home range for receptors with home ranges larger than the Site area. AUFs
based on home ranges will be considered in next tier assessments when primary
literature sources will be reviewed and home range/foraging range estimates will be
refined, as appropriate. Consistent with guidance for a Tier 1 approach, the AUF was set
at 1 for all receptors in this ERA. A range of home ranges is presented in Tables U-11
and U-12; these will be used in the next tier assessment, as necessary.

4.3.2 Bioaccumulation Factors

BAFs are multipliers used to estimate concentrations of chemicals that can accumulate in
tissues through any route of exposure (USEPA, 2000). For plants, the BAF is sometimes
referred to as a plant uptake factor (PUF). For aquatic invertebrates, the BAF is referred to as a
bioconcentration factor (BCF). In this report, BAFs and BCFs were used to estimate
concentrations of CPECs in biota and food item tissue (i.e., prey) from site media. Chemicals
with low octanol-water partitioning coefficient (log Kow) values generally do no bioaccumulate
(CalEPA, 1996, USEPA, 2000). Only CPECs with the potential to bioaccumulate were evaluated
for the food ingestion pathway; namely, some metals and organics with log K, values greater
than 3.5 (USEPA, 2000). All these CPECs were evaluated for ingestion of soil, sediment, and
surface water.
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BAFs for this ERA were primarily obtained from guidance documents or other commonly used
sources, as described in detail in Attachment 1. The following media-to-biota BAFs/BCFs were
developed:

Soil-to-Plant

Soil-to-Soil Invertebrate
Soil-to-Mammal

Sediment-to-Aquatic Invertebrate
Surface Water-to-Aquatic invertebrate

It was assumed that uptake into aquatic biota is primarily associated with sediment-to-biota
uptake pathways. This is because most chemicals, in particular organics, tend to partition from
sediment-to-biota to a greater extent than from water-to-biota. However, ingestion of food was
also accounted for in the surface water-to-biota pathway for aquatic invertivorous wildlife in the
A-Series Pond exposure area. For the remaining ponds, the surface water-to-biota pathway was
not considered significant for wildlife and, therefore, only the sediment-to-biota pathway was
evaluated.

All BAFs/BCFs selected or developed for this Screening-Level and Tier 1 ERA were on a dry-
weight basis. If BAFs/BCFs in literature were not available on a dry-weight basis, they were
converted to dry weight using appropriate assumptions as described in Attachment 1. Dry-
weight BAFs/BCFs were paired with food/prey item ingestion rates expressed on a dry-weight
basis in the intake or dose calculations (Section 4.4). BAFs/BCFs used in the Screening-Level
and Tier 1 ERA are presented in Tables U-13a through U-13e.

4.3.3 Bioavailability of Metals in Sediment

USEPA’s (2005) EgP approach was used to derive site-specific concentrations (ESBs) of metal
mixtures in sediment that will be protective of local benthic communities. The benchmarks
derived by this approach incorporate both chemical-specific biological effects as well as
differences in bioavailability across sediments. The ESBs generated by this approach are no-
effect levels; therefore, when ESBs are exceeded, it does not necessarily predict that toxicity
will be observed. Although solid-phase concentrations are used, the approach can be used to
calculate ESBs from water-only toxicity data; interstitial pore water containing dissolved metal
ions are assumed to be the primary route of exposure for the benthic receptors. Therefore, this
approach only applies to sediments and benthic communities that are fully submerged at all
times.

USEPA (2005) states that "ESBs may be useful as a complement to existing sediment
assessment tools, to help assess the extent of sediment contamination, to help identify
chemicals causing toxicity, and to serve as targets for pollutant loading control measures." For
this ERA, ESBs were not used to screen out CPECs in sediment. All CPECs were carried
through the Screening-Level and Tier 1 ERA, and the ESBs were used as a weight-of-evidence
in the risk characterization process. For this ERA, ESBs were not used to screen out CPECs in
sediment. All CPECs were carried through the Screening-Level and Tier 1 ERA and the ESBs
were used as a weight-of-evidence in the risk characterization process. Note that ESBs are only
applicable to sediment-dwelling invertebrates, and comparisons to ESBs did not affect
evaluation of risks to wildlife receptors.
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When sediment metal concentrations are expressed on a dry-weight basis, benthic receptors
exposed to metals in sediment will exhibit differing biological responses depending on the
amount of AVS present in the sediment. When the metals are expressed as excess SEM
(XSEM-AVS) on a molar basis, the biological responses across different sediments are highly
predictable. When the molar concentration of AVS>SEM, metals will be found as insoluble and
non-toxic metal sulfides; when SEM>AVS, the metals may be bioavailable to organisms,
potentially resulting in toxicity. To summarize:

o No observed toxicity: XSEM-AVS <0
o Potential toxicity: ZSEM-AVS = 0

Metals also form complexes with organic carbon in sediment, decreasing the bioavailability of
the metals. Incorporating organic carbon into the XSEM-AVS calculation improves predictability
of the EqP model. Because site-specific organic carbon was not analyzed, three separate
scenarios were evaluated: sediments were assumed to have a low organic carbon content (0.2
percent), a medium organic carbon content (1.5 percent), or a high organic carbon content (3.5
percent). The XSEM-AVS data were normalized for organic carbon (i.e., ESEM-AVS)/f,;) for
each scenario. Although normalizing for organic carbon does not result in an ESB, it helps refine
the prediction of whether protection of benthic receptors at the known concentrations is
acceptable, uncertain, or unacceptable. When only SEM-AVS is considered in a dataset,
values slightly greater than 1 fall into a window of uncertainty where toxicity is sometimes
observed. When the same data are normalized for organic carbon, the uncertainty bounds
narrow and predictability is improved. Based on the findings by USEPA (2005) using data from
toxicity tests when percent mortality is plotted against ZSEM-AVS)/f,, toxicity from metals in
sediment can be predicted as follows:

o No observed toxicity: (XSEM-AVS)/f,c < 130 pmol/goc
e Toxicity uncertain: 130 pmol/goc < (ESEM-AVS)/f, < 3000 pmol/gec
e Toxicity Likely: (ESEM-AVS)/foc > 3000 umol/ goc

The capacity of sediment to bind higher concentrations or additional metals can then be
calculated by:

o Excess capacity = | (SSEM-AVS)/foe| + 130 pmol/goc

In anaerobic sediments, which are typically encountered in the first several centimeters below
the sediment surface, sulfides exist primarily in the form of iron monosulfide (FeS) in equilibrium
with dissolved sulfides and iron. When dissolved metal (e.g. cadmium) is added to the system, a
cadmium sulfide (CdS) will start to form when the aqueous CdS concentrations exceeds the
solubility product of CdS. Because CdS is more insoluble than FeS, the cadmium ions will
displace iron from the sulfide. The sulfide solubility products of nickel, zinc, cadmium, lead,
copper, and silver (decreasing in that order) are all less than iron; therefore, these six metals will
all displace iron to form insoluble sulfides and can be summed in the XSEM-AVS calculation.
Table U-14 presents the ZSEM-AVS, all three scenarios of (XSEM-AVS)/f,,, and all three
scenarios of excess capacity.

Silver was not analyzed in the sediment samples and, therefore, may result in uncertainty in the
ESB method. Uncertainties associated with this method are described in Section 7.0.
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All the pond sediment samples contained very high AVS concentrations, with XSEM-AVS values
less than zero ranging from -197 to -27 ymol/g. For all samples, (XSEM-AVS)/f,c was negative,
indicating that toxicity due to copper, cadmium, lead, nickel, and zinc may not be observed
because the metals are bound as insoluble sulfides, not biologically available to benthic
receptors in the ponds. For the low organic carbon scenario, (ESEM-AVS)/f,; values range from
-98,626 to -566 pmol/g..; for the medium organic carbon scenario, (XSEM-AVS)/f,; values range
from -13150 to -1,809 umol/g..; and for high organic carbon scenario, (XSEM-AVS)/f,. values
range from -5,636 to -775 ymol/g... Excess capacities for SEM were high under all scenarios,
indicating that ample AVS is present to bind any metals at the Site. Excess capacities ranged
from 13,696 to 98,756 pmol/g,. for the low organic carbon scenario; from 1,939 to 13,280
pmol/g. for the medium organic carbon scenario; and from 905 to 5766 umol/g,. for the high
organic carbon scenario.

4.4 Intakes/Dose Estimates

Although more than one exposure pathway may potentially be complete for ecological
communities, route-specific doses are not generally quantified for ecological communities.
Ecological community exposures are expressed as concentrations of constituents in specific site
media rather than doses, and are assumed to encompass all potential exposure pathways.

For the Screening-Level ERA, maximum detected concentrations and for the Tier 1 ERA, the
non-spatial EPCs for all CPECs and spatial EPCs for a subset of CPECs (which indicate
potential risk based on non-spatial risk estimation in surface soils) were used to assess
exposures to the Soil Invertebrates terrestrial ecological community.

For the Screening-Level ERA, maximum detected concentrations and for the Tier 1 ERA, the
non-spatial EPCs for all CPECs and spatial EPCs for a subset of CPECs (which indicate
potential risk based on non-spatial risk estimation in shallow soils) were used to assess
exposures to the Terrestrial Plants ecological community.

For the Screening-Level ERA, the maximum detected concentrations and for the Tier 1 ERA,
the non-spatial EPCs for all CPECs in sediment were used to assess exposures to the following
Sediment-Dwelling Invertebrates aquatic ecological community.

For the Screening-Level ERA, the maximum detected concentrations and for the Tier 1 ERA,
the non-spatial EPCs for all CPECs in surface water were used to assess exposures to the
following aquatic ecological communities and wildlife:

e Aquatic Life
¢ Amphibians
e Aquatic Plants

Mammal and bird exposures are route-specific, and dose calculation models provide a method
of conservatively estimating exposure of constituents through the food chain. Doses are
expressed in milligrams per kilogram body weight per day (mg/kg bw-day) for the ingestion
pathways of site media and biota/prey tissue.

USEPA (1997) recommended methodologies were used to estimate daily intake or dose for
each receptor evaluated in the Screening-Level and Tier 1 ERA. A daily intake represents an
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estimate of a constituent dose that a receptor might receive on a per-day basis and was
calculated by summing all intakes for complete and significant exposure pathways (i.e., dietary,
soil/'sediment, and surface water) for each wildlife receptor. Following are the equations that
were used to estimate intake or dose to wildlife receptors:

Soil/Sediment Ingestion Dose (mg/kg bw-day) =
CPEC concentration in soil/sediment (mg/kg soil)
x Soil/sediment ingestion rate (kg soil or sediment/kg bw-day)

For terrestrial mammals, soil dose was estimated using CPEC concentrations (maximum
detected [Screening-Level], non-spatial EPCs [Tier 1], and spatial EPCs [Tier 1] for a subset of
CPECs which indicate potential risk based on non-spatial risk estimation) in shallow soil, as all
terrestrial mammals were assumed to burrow and thus be exposed to shallow soils. For the
deep burrowing mammal (the badger), soil dose was estimated using maximum CPEC
concentrations in deep soils. For terrestrial birds, soil dose was estimated using CPEC
concentrations in surface soil, as all birds were assumed to be non-burrowers and thus be
exposed only to surface soils. For aquatic mammals and birds, sediment and surface water
doses were estimated using surface sediment and surface water concentrations. Drinking water
doses were calculated for all the aquatic mammals and birds. For the drinking water dose
estimation, the maximum detected concentrations of CPECs were used in the Screening-Level
scenario, and the non-spatial EPCs were in the Tier 1 scenario (non-spatial only).

Drinking water doses were also estimated for terrestrial mammals and birds in the RCRA
Canyon area, WCSA, and the A-Series Pond. For these terrestrial wildlife, the drinking water
dose estimation was based on the maximum detected concentrations of CPECs in the
Screening-Level scenario and based on the non-spatial EPCs for the Tier 1 scenario (for the
RCA Canyon and WCSA only).

Drinking Water Ingestion Dose (mg/kg bw-day) =
CPEC concentration in surface water (mg/L surface water)
x Drinking water ingestion rate (L water/kg bw-day)

Food Item Ingestion Dose (mg/kg bw-day) =
CPEC concentration in food item (mg/kg)
x Food item ingestion rate (kg/kg bw-day)

Where:

CPEC concentration in food item (mg/kg) =
CPEC concentration in soil/sediment (mg/kg)
x BAF (unitless)

Or
CPEC concentration in food item (mg/kg) =
CPEC concentration in surface water (mg/L)
x BCF (unitless)
Ingestion of soil/sediment-dwelling prey items generally occurs at the surface, and

soil/sediment-dwelling prey items reside and take up chemicals from surface soils (and
sediments), not from the bottoms of the burrows. Therefore, surface soil (and sediments) was
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used to estimate uptake into prey items. However, for plants, as roots can go down to 6 feet,
plant uptake from soil was based on shallow soil. Details of the BAF/BCF approach are
explained in Attachment 1.

Total Intake Dose (mg/kg bw-day) =
Soil Intake (mg/kg bw-day) + Drinking Water Intake (mg/kg bw-day) + Food Intake
(mg/kg bw-day).

Although the Work Plan (CSC, 2004) included a dose equation for inhalation, this pathway was
not quantified as a dose. The inhalation pathway was quantified as burrow air concentration
from soil gas results as described in detail in Attachment 3.

Doses calculated for all wildlife in terrestrial and aquatic exposure areas are presented in
Attachment 5.
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5.0 EFFECTS ASSESSMENT

The effects assessment includes the identification and development of toxicity values for
ecological receptors. Following CalEPA guidance (CalEPA, 1996) toxicity values were based on
“no-effects” levels. The “no-effect” level is the concentration or dose at or below which no
adverse effects on the test organism are observed. However, to evaluate a range of risk
estimates for ecological receptors, “lowest observable effects” data or other alternate “upper
bound” toxicity values were also developed.

For ecological communities, consisting of plants, soil invertebrates, sediment-dwelling
invertebrates, and aquatic life, effects are assessed using toxicity values referred to as
“screening values”. Screening values are threshold concentrations expressed in mg/kg or mg/L
that are effect levels or benchmarks for organisms inhabiting/exposed to that matrix (soil,
sediment, surface water). Although more than one exposure route/pathway is considered
potentially complete for ecological communities, route-specific doses are generally not
quantified for these groups of receptors. Exposures of ecological communities to site media are
expressed as concentrations rather than doses, and generally encompass all potential exposure
routes.

For mammals and birds, effects are assessed using toxicity values referred to as “toxicity
reference values” (TRVs). A TRV is defined as a daily dose of a chemical expressed in
milligrams of chemical per kilogram of body weight per day (mg/kg bw-day) and may be
represented as a dose associated with no-effect (NOAEL) or lowest-effect (LOAEL) or mid-
range effects for ecologically relevant endpoints. Both NOAELs and LOAELs represent doses
affecting receptors at the individual level, with the LOAEL representing the statistically
significant response of a laboratory or field population of treated versus control animals. When
the estimated exposure dose exceeds the LOAEL potentially significant impacts to receptors
may occur. Because there is a higher level of concern, NOAEL-based TRVs are considered
when making risk management decisions for protected (endangered) species. As mammal and
bird TRVs are route-specific, they are used to evaluate effects from exposure via specific
pathways (e.g., ingestion pathways).

Screening values and TRVs protective of ecological communities and wildlife were developed
for CPECs identified onsite. Screening values and TRVs were selected or developed from
literature sources based on specific guidelines provided by CalEPA (1996) and USEPA (1997;
1998; 1999a,b; 2007d). The approach, guidelines, and hierarchy used to develop screening
values for ecological communities and amphibians and TRVs for mammals and birds are
described in detail in Attachment 2 and summarized below.

In order to meet the objectives of this ERA, toxicity values protective of ecological communities
and amphibians were selected or developed from the literature sources listed below. Where
available, toxicity values for CPECs were selected based on sources recommended in ERA
guidance documents (USEPA, 1999a; CalEPA, 1996); sources were referenced for these
screening values, and study details are not provided in this appendix. Toxicity values for CPECs
that were not readily available and were based on literature review are described in Attachment
2.
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5.1 Screening Values for Ecological Communities and Amphibians

Screening values were developed for the following ecological communities and amphibians:

Terrestrial plants — protective of plants from exposures to soil

o Soil invertebrates — protective of soil fauna from exposures to soil

o Sediment-dwelling invertebrates — protective of sediment-dwelling organisms from
exposures to sediment

o Aquatic life — protective of aquatic invertebrates from exposures to surface water

e Aquatic plants — protective of aquatic plants from exposures to surface water

¢ Amphibians — protective of amphibians from exposure to surface water

There were no screening values available for amphibians exposed to sediment. However, there
is general state and federal regulatory acceptance of the use of sediment and surface water
screening values in screening-level ERAs. Although these screening values are generally
derived to be protective of fish and benthic invertebrates, they may also be protective of
amphibians due to the conservative nature of the majority of these benchmarks. A recently
developed approach for evaluation of amphibians suggests that these may need further
evaluation in cases where special-status amphibians are a concern (ENSR International, 2004).
For this ERA, surface water screening values developed from the available amphibian toxicity
data were used in addition to standard surface water and sediment screening values to provide
a more relevant evaluation of risk to amphibians. Available screening values were limited for
amphibians exposed to terrestrial areas, and no screening values were available for reptiles
(see Section 7.4 for more details). These receptors were evaluated qualitatively as described
later in Section 7.0.To select screening values or studies to develop screening values for
ecological communities and amphibians, a hierarchy of the sources was established for this
ERA. The objective of the hierarchy is to ensure that appropriate, conservative, and where
available, published/promulgated values are preferentially selected instead of selecting the
lowest available screening value, which could be based on data with very low confidence. The
hierarchy for selecting screening values for the CPECs was based on USEPA guidance
(USEPA, 1999b), which gives highest priority to toxicity values developed and/or adopted by
federal and/or state regulatory agencies followed by toxicity values published in the scientific
literature. The hierarchy of sources used in the selection of screening values for each media is
discussed in detail below.

5.1.1 Soil Screening Values

Soil screening values for soil invertebrates and plants were selected or developed from the
following sources, listed in order of preference following the guidelines described in Attachment
2:

USEPA EcoSSLs Guidance (USEPA, 2007d)

e Oak Ridge National Laboratory (ORNL): Toxicological Benchmarks for Screening
Contaminants of Potential Concern for Effects on Terrestrial Plants (Efroymson et al.,
1997a) and Toxicological Benchmarks for Contaminants of Potential Concern for Effects
on Soil and Litter Invertebrates and Heterotrophic Processes (Efroymson et al., 1997b)

e Lowest of CPEC-specific, non-background values for:
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0 USEPA Region 6 Screening Level Ecological Risk Assessment Protocol,
Appendix U (USEPA, 1999b)
0 USEPA Supplemental Guidance to Risk Assessment Guidance for Superfund
(RAGS): Region 4 Bulletins, Ecological Risk Assessment (USEPA, 2001b)
0 US Fish and Wildlife Service Evaluating Soil Contamination (Beyer, 1990)
e Canadian Council of Ministers of the Environment (CCME, 2006a); Soil Quality
Guidelines
e Dutch “Maximum Permissible Concentrations” (MPCs) or derived values from toxicity
data presented in these documents (Crommentuijn et al., 2000a,b,; 1997; Van de
Plassche , 1994)
o Empirical data from the ECOTOX Database (USEPA, 2007a)
e Toxicity values from surrogate compounds

Priority was given to screening values derived from empirical data; values derived through
modeling or statistical extrapolation were given lower priority than listed in the above hierarchy.

U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) TRVs
(USACHPPM, 2006) were also consulted for amphibian screening values; however, no
screening values were selected for use because none were available for the Site CPECs.

Screening values selected or developed for soil invertebrates and plants are presented in Table
U-15.

5.1.2 Sediment Screening Values

Low and high sediment screening values for the protection of sediment-dwelling invertebrates
were selected or developed from the following sources, listed in order of preference following
the guidelines described in Attachment 2:

e Consensus-Based Sediment Quality Guidelines (SQGs) for Freshwater Ecosystem
(MacDonald et al., 2000)

e ORNL: Toxicological Benchmarks for Screening Contaminants of Potential Concern for
Effects on Sediment-Associated Biota (Jones et al., 1997)

e USEPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk
Assessment (USEPA, 2001b)

e National Oceanic and Atmospheric Administration Sediment Quality Goals (NOAA,
2006)

e USEPA Region 5 Ecological Screening Levels (USEPA, 2003b)

e USEPA Region 6 Screening Level Ecological Risk Assessment Protocol, Appendix U
(USEPA, 1999b)

e Canadian Council of Ministers of the Environment (CCME, 2002); Freshwater Sediment
Quality Guidelines

e Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario,
Lowest Effects Levels (Persaud et al., 1993)

e Dutch Environmental Quality Standards (EQS) MPCs, cited in Crommentuijn et al.
(2000a)

Priority was given to screening values derived from empirical data; values derived through
modeling or statistical extrapolation were given lower priority than listed in the above hierarchy.
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The following sources were also consulted; however, no screening values were selected for
use:

e USEPA’s Procedures for the Derivation of Equilibrium Partitioning Sediment
Benchmarks (ESBs) for the Protection of Benthic Organisms Compendium of Tier 2
Values for Nonionic Organics (USEPA, 2008)

e Port Hueneme Amphibian Risk Assessment Guidance Manual (ENSR International,
2004)

Sediment screening values were found from many of the sources listed above as presented in
Attachment 2. However, the screening values selected for evaluation in this ERA followed the
hierarchy listed above and are presented in Table U-16.

5.1.3 Surface Water Screening Values

Surface water screening values were selected or developed from the following sources, listed in
order of preference following the guidelines described in Attachment 2:

For aquatic life:

e USEPA Federal Register Title 40 CFR Part 131 Water Quality Standards Section 38-
Established Numeric Criteria for Priority Toxic Pollutants for the State of California
(USEPA, 2006c)

e USEPA National Recommended Ambient Water Quality Criteria (NAWQC; USEPA,
2006d)

o ORNL: Toxicological Benchmarks for Screening Potential Contaminants of Concern for
Effects on Aquatic Biota (Suter and Tsao, 1996)

e USEPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk
Assessment (USEPA, 2001b)

e San Francisco Regional Water Quality Control Board (SFRWQCB) ESLs: Freshwater
Aquatic Habitat Goals (SFRWQCB, 2005)

o Central Valley Regional Water Quality Control Board (CVRWQCB) Recommended
Numerical Limits to Translate Water Quality Objectives (CVRWQCB, 2007)

o Water Management Policies Guidelines Provincial Water Quality Objectives of the
Ontario Ministry of Environment and Energy (MOEE, 1999 revision)

To provide an upper-range screening value for aquatic life, the acute/maximum NAWQC
(USEPA, 2006d) for aquatic life are also presented.

The following sources were also consulted; however, no screening values were selected for
use:

o Canadian Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2006b)

¢ Water Quality Guidelines for British Columbia (Ministry of the Environment, Lands, and
Parks, 2001)

o Dutch EQS MPCs as cited in Crommentuijn et al. (2000a, b)
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Where available, screening values for metals were based on median hardness of onsite surface
water of 150 mg/L calcium carbonate. This included cadmium, chromium, copper, lead, nickel,
and zinc.

For amphibians, lowest of:

o Empirical data cited in Ecotoxicology of Amphibians and Reptiles (Sparling et al., 2000)

o Empirical data from the Database of Reptile and Amphibian Toxicology Literature
(RATL) (Pauli et al., 2000)

o Empirical data from the ECOTOX database (USEPA, 2007a)

For aquatic plants:

e ORNL: As green algae are the most abundant aquatic plant life at the Site, and the
toxicity tests are generally based on algae, the screening values reported by Suter and
Tsao (1993) are considered appropriate for the Site

o Empirical data from the ECOTOX database (USEPA, 2007a)

Surface water screening values were found from many of the sources listed above as presented
in Attachment 5. However, the screening values selected for evaluation in this ERA followed the
hierarchy listed above for each of the receptor classes and are presented in Table U-17.

5.2  Toxicity Reference Values for Birds and Mammals

Following USEPA guidance (1997), mammal and bird TRVs were developed based on
population-level assessment endpoints such as survival, reproduction, development, and growth
endpoints for wildlife. Although CalEPA guidance (CalEPA, 1996) states that adverse effects
also include behavioral, reproductive, and some biochemical effects, it must be noted that
Navy/Biological Technical Advisory Group (BTAG) workgroup selected biological endpoints
based primarily on development, reproduction, and growth (CalEPA, 2000 [EcoNote 4]).
Therefore, in this ERA, wildlife TRVs were based on population-level effects such as those
listed above. TRVs were developed for the protection of birds and mammals from CPEC
exposure at the Site following appropriate guidance (USEPA, 1999a; USEPA, 2007d) and
included a review of toxicity benchmarks from standard sources (where available), and based
on studies with appropriate endpoints. Differences in body weight between the Site-specific
wildlife receptors and the laboratory animals used in the study to develop the TRVs were not
considered significant. Therefore, scaling factors were not used when developing TRVs for this
ERA.

A range of TRVs was developed in order to estimate a range of risks. Low TRVs were
preferably based on chronic NOAELs, with an emphasis on studies that measured effects on
survival, reproductive, development, and growth endpoints applicable to the protection of wildlife
populations. If NOAELs were not available or reported, the LOAELs were extrapolated to
develop NOAELs using uncertainty factors (UFs) as described in Attachment 2. High TRVs
were preferably based on LOAELs, with an emphasis on studies that measured effects on
survival, reproductive, development, and growth endpoints applicable to the protection of wildlife
populations. In the case of BTAG TRVs, the low TRVs are NOAEL-based and the high TRVs
are based on a midpoint of a variety of adverse effects and are not necessarily LOAEL-based
(CalEPA, 2002a).
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The following TRVs were developed for wildlife:

¢ Mammals — protective of mammals from exposures to soil, sediment, surface water, and
diet via ingestion pathways

e Birds — protective of birds from exposures to soil, sediment, surface water, and diet via
ingestion pathways

e Burrowing mammals — protective of burrowing mammals from exposures to burrow air

o Reptiles — TRVs could not be developed for reptiles due to limited toxicity data

To select TRVs or studies to develop TRVs for mammals and birds, a hierarchy of the sources
was established for this ERA as described previously. The objective of the hierarchy is to
ensure that appropriate, conservative, and where available, published/promulgated values are
preferentially selected instead of selecting the lowest available screening value, which could be
based on varying levels of confidence. The hierarchy for selecting TRVs for the CPECs was
based on USEPA guidance (USEPA, 1999b), which gives highest priority to toxicity values
developed and/or adopted by federal and/or state regulatory agencies followed by toxicity
values published in the scientific literature. As discussed with USEPA prior to the submittal of
the Draft Rl Report (CSC, 2004), preference would be given to the EcoSSL based TRVs
developed by USEPA (2007c) followed by BTAG TRVs; and TRVs from other sources would
follow.

For mammal and bird TRVs, sources for TRVs selected or developed for this ERA are listed
below in order of preference:

USEPA EcoSSL Guidance (USEPA, 2007d)
USEPA Region IX BTAG and U.S. Navy (CalEPA, 2000, 2002a,b)
ORNL: Toxicological Benchmarks for Wildlife (Sample et al., 1996)
Screening Level Ecological Risk Assessment Protocol, Appendix U (USEPA, 1999b)
USEPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk
Assessment (USEPA, 2001b)
o Empirical data, meeting the guidelines described above (Section 2.0), listed
hierarchically in the following databases:
0 Agency for Toxic Substances and Disease Registry (ATSDR, 2007) Toxicological
Profiles. (US Department of Health and Human Services)
0 USEPA’s Integrated Risk Information System (IRIS) Database (USEPA, 2007b)
0 Hazardous Substances Data Bank (HSDB, 2007; US National Library of
Medicine)
0 ECOTOX Database (USEPA, 2007a)
Toxicity values from surrogate compounds

In the case of sources, such as the USEPA EcoSSL guidance (2007d), where only a NOAEL-
based TRV was provided, paired LOAEL-based TRVs were selected according to the criteria
described in Attachment 2. LOAEL-based TRVs were paired to EcoSSLs-based TRVs for birds
and mammals as follows:

e A bounded NOAEL-based TRV was recommended, and the LOAEL from the same
study and endpoint was selected. For mammals, this is the case for antimony, arsenic,
dichlorodiphenyltrichloroethane (DDT) (and metabolites), and nickel; for birds, copper,
DDT (and metabolites), lead, and vanadium.
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e The recommended NOAEL-based TRV was unbounded, and the lowest reproduction,
growth, and survival LOAEL greater than the NOAEL-based TRV was selected. For
mammals, this is the case for beryllium, cadmium, copper, lead, and vanadium; for birds,
this is the case for arsenic.

e The recommended NOAEL-based TRV was derived from a LOAEL with a UF applied,
and the LOAEL-based TRV was selected by removing the UF. For mammals and birds,
this was the case for silver.

e The mammalian NOAEL-based TRV for chromium is the geometric mean of the
reproduction and growth NOAELs. No bounded NOAELs or LOAELs were contained in
the dataset. Therefore, the lowest reproduction and growth LOAEL greater than
mammalian low TRV for chromium was conservatively selected as the LOAEL-based
TRV.

e For CPECs in which NOAEL-based TRVs were derived using geometric means of
endpoints, in agreement with the agencies, the LOAEL-based TRVs were derived using
the following stepwise approach:

1. Calculating geometric means of bounded LOAELs for growth and reproduction
endpoints only

2. Identifying the lowest bounded LOAEL for survival endpoints

3. Selecting the lowest value from steps 1 and 2 above as the proposed LOAEL
TRV

For mammals, this is the case for barium and cobalt; for birds, cadmium, chromium,
cobalt, and nickel.

Note that CalEPA has requested that BTAG TRVs be considered where available. Although
risks were primarily estimated based on EcoSSL TRVs in this ERA, where available, risks
estimated using BTAG TRVs for those chemicals with alternate TRVs developed for this ERA
are presented and discussed in the risk characterization section. BTAG TRVs that are available
but not used in this ERA include TRVs for arsenic, cadmium, cobalt (mammals only), copper,
lead, manganese, nickel, dichlorodiphenyldichloroethane (DDD),
dichlorodiphenyldichloroethylene (DDE), and DDT. HQ comparisons for these CPECs are
discussed in the following section. BTAG TRVs used in the Screening-Level and Tier 1 ERA
include TRVs for mercury, selenium, and zinc for mammals and birds; thallium, aldrin, benzene
hexachloride (BHC; lindane used as a surrogate), heptachlor, methoxychlor, Aroclor 1260, total
PCBs, benzo(a)pyrene, and naphthalene for mammals only.

For burrowing mammals, burrow air inhalation TRVs are defined as the chemical-specific
concentration at which ecological relevant effects might occur. Burrow air inhalation TRVs were
developed herein and compared to VOC concentrations in soil gas from the Site to evaluate
whether VOCs are present at levels that may elicit adverse ecological effects to endemic
ecological receptors and receptor classes. Species observed or likely to occur onsite that may
be exposed to soil gas in burrows include the California ground squirrel, the striped skunk, the
American badger, and the coyote.

Burrow air inhalation TRVs were developed for all 37 soil gas CPECs identified using the
following approach:

e Identify mammalian toxicity studies examining adverse effects following inhalation

exposure from the following sources:
o0 EPA’s IRIS (www.epa.gov/iriswebpl/iris/index.html )
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o
o

(0]

(0]

The ATSDR Toxicological Profiles (www.atsdr.cdc.gov/toxpro2.html#Final)

EPA’s Provisional Peer Reviewed Toxicity Values (PPRTV;
http://hhpprtv.ornl.gov/)

The National Institutes of Health (NIH) HSDB,; toxnet.nlm.nih.gov/cgi-
bin/sis/htmlgen?HSDB)

The mammalian inhalation TRVs developed for the Edwards Air Force Base
were also reviewed, as requested by USEPA

o Document each study’s test species, exposure duration, effect, and resultant effect dose
or concentration (LOAEL and/or NOAEL, where available).

o Adjust each study’s LOAEL/NOAEL (where available) to account for a worst-case
exposure scenario (24-hour day, 7-day week).

e Apply uncertainty factors to the adjusted LOAEL/NOAEL in cases where the study
duration was insufficient or when a NOAEL could not be identified from the study.

o Select the most appropriate inhalation TRV for each chemical.

Further details associated with the approach towards burrow air inhalation TRV development
are provided in Attachment 3 along with an evaluation of the Site soil gas concentrations.

The approach, guidelines, and sources used to develop burrow air TRVs for burrowing
mammals are described in detail in Attachment 3. The TRVs used in estimating risks to wildlife
are presented in Table U-18.

CSC
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6.0 SCREENING-LEVEL AND TIER 1 RISK CHARACTERIZATION

This section describes the risk characterization phase of this Screening-Level and Tier 1 ERA.
The risk characterization phase consists of two steps: risk estimation and risk description. Risk
estimation is the quantitative evaluation that integrates the exposure and effects data to
evaluate the potential for adverse ecological effects in terms of HQs. Risk description is an
interpretation of the risk estimates and includes other non-quantitative lines of evidence, such
as habitat quality and area, as well as a spatial evaluation of potential risk drivers. Each of the
steps of the risk characterization is described below.

6.1 Risk Estimation

The risk estimation evaluates the relationship between environmental concentrations of
chemical stressors and any observed or predicted adverse biological effects. The measurement
endpoints used in this assessment to evaluate potential risk through direct exposure and food
chain exposure utilize an HQ approach when sufficient exposure and toxicity data exist. HQs
are unitless ratios, derived by dividing the receptor's media-specific EPC (for ecological
communities [i.e., plants, soil invertebrates, sediment-dwelling invertebrates, aquatic life, and
aquatic plants, and also for amphibians]) or modeled daily dose (for wildlife [i.e., birds and
mammals]) by the receptor-specific screening value or TRV as follows:

HQi = EDi
TVi
where:
HQi = Hazard quotient (unitless) for chemical i
EDi = Exposure dose (i.e., total intake) or concentration for chemical i
TVi = Corresponding toxicity value for chemical (as a dose or concentration) i

For terrestrial plant and soil invertebrate ecological communities, HQs were calculated based on
single screening values (Table U-15) representing a level at or below which adverse effects
would not be expected. Sediment-dwelling invertebrate HQs were estimated on both low and
high screening values (Table U-16). Aquatic life, aquatic plants, and amphibian ecological
community HQs were based on the chronic screening values (Table U-17). However, to provide
a range of risks for aquatic life, the acute screening value was also used (Table U-17). For
wildlife, a range of HQs was calculated; low HQs based on high TRVs (LOAELs or mid-range
effect levels) and high HQs based on low TRVs (NOAELs) (Table U-18).

Proper interpretation of HQs is critical to the risk assessment process and risk management
decision-making. The purpose of considering the LOAEL-based values for wildlife was to
provide context to the NOAEL-based evaluation. Because the low TRVs for wildlife are based
on NOAELs, an exceedance of these values does not necessarily indicate potential risk. The
low toxicity values represent a toxicological threshold below which there is high confidence in a
finding of no unacceptable risk (i.e., risk is considered de minimis). LOAEL-based or high
toxicity values represent a value above which risk is possible, and further evaluation may be
needed. In between these two values, the exact concentration at which toxicological effects
might be observed is uncertain and, therefore, risk can be considered possible. However, for
most receptors, exceedance of a LOAEL-based on high TRV, especially in a Screening-Level
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and Tier 1 evaluation such as this one that utilizes conservative assumptions, is considered
more likely to result in a significant adverse effect than exceedance of a NOAEL-based on low
TRV. HQs greater than 1 when compared to high benchmarks or LOAEL-based TRVs
(designated as LOAEL/high TRV-based HQs) provide stronger evidence that there is potential
for significant adverse effects. In this Screening-Level and Tier 1 ERA, CPECs with NOAEL/low
TRV-based HQs greater than 10 and/or LOAEL/high TRV-based HQs greater than 1 were
considered potential “risk drivers” or COls, which were evaluated further in Tier 2. For special
status-species, exceedance of the NOAEL/low TRV was considered cause for concern. As
necessary, these cases were evaluated further in the Tier 2 assessment.

Toxicity data were insufficient to develop high benchmarks for plants, soil invertebrates, aquatic
plants, and amphibians; therefore, risks are interpreted based on the magnitude of the
exceedance of the benchmarks developed using low toxicity values, some of which are highly
uncertain (e.g., those for inorganics that fall below background). Screening values could not be
developed for reptiles and amphibians in terrestrial areas due to limited toxicity data; therefore,
HQs could not be estimated for these receptors. However, potential risks to reptiles and
amphibians in terrestrial areas are described qualitatively in Section 7.4.

HQs were calculated as described above for all CPECs and receptors identified in the CSMs for
each exposure scenario (i.e., each exposure unit and sitewide scenarios as described in
Section 4.2) based on the tiered approach described earlier in Section 4.1:

HQs based on background data (95% UTL)

HQs based on maximum detected concentrations for all CPECs

HQs based on non-spatial EPCs for all CPECs

HQs for terrestrial receptors based on spatial EPCs only for the CPECs with HQs
greater than 1 based on the non-spatial EPCs

Additionally, wildlife HQs based on non-spatial EPCs were also calculated using BTAG TRVs
(henceforth referred to as BTAG HQs), where available, and compared with the HQs based on
non-spatial EPCs calculated using the TRVs developed for this ERA (referred to as ERA HQs
when comparing with BTAG HQs). These comparison tables are presented in Tables U-19
through U-23 of this appendix and in Tables U.A5-63 through U.A5-68 in Attachment 5. The HQ
results are discussed in this section for BTAG TRVs that are available for some of the CPECs
(listed in Section 5.2). For those CPECs (listed in Section 5.2) where risks were estimated using
BTAG TRVs alone in this ERA, results are not discussed separately. Wildlife HQs based on the
maximum detected concentrations and the spatial EPCs and BTAG TRVs were not estimated
for the Screening-Level and Tier 1 ERA, as the results would not change the overall conclusions
and recommendations for the Tier 2 ERA, which was based on non-spatial EPCs and the TRVs
developed for this ERA.

CPECs with Tier 1 HQs greater than 1 may require further evaluation (Tier 2 assessment).
Hazard indices (HIs) were calculated (i.e., sum of HQs) for some chemical classes. These
include total TEQ (i.e., sum of HQs for PCB TEQ and dioxin TEQ), total DDT (i.e., sum of HQs
for DDD, DDE, and DDT), low molecular weight (LMW) PAHSs (i.e., sum of HQs for LMW PAHS),
and high molecular weight (HMW) PAHSs (i.e., sum of HQs of HMW PAHS). In this section, Hls
for these groups of chemicals are not discussed separately but together with HQs. In some
cases, when the HI exceeds 1, because the HQ of one chemical in the group is driving that
value, then Hls are denoted in parentheses. Where no HQs exceed 1 but the HI exceeds 1,
chemicals contributing to the HI exceedance were identified and may require further evaluation.
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As discussed previously, the Tier 1 assessment uses conservative assumptions that ensure
protection of all potential receptors in each functional group, including special-status species,
which are afforded a higher level of protection.

The following subsections summarize the risks estimated for the ecological communities and
wildlife receptors at the Site for background, sitewide scenarios (sitewide with Pond A-5 and
Pond 18 and sitewide without ponds), and exposure units. For exposure units, HQs were
calculated for sitewide CPECs (i.e., selected based on sitewide data evaluation) and for
exposure unit-specific CPECs (i.e., selected based on exposure unit data evaluation) for
terrestrial uncapped areas only (i.e., not ponds). Please see Section 7.0 of the main Rl Report
for details on CPEC selection methods.

6.1.1 Risk Estimates Based on Background

HQs were calculated for ecological communities and wildlife receptors based on background
soil/sediment (95% UTLs) for metals and dioxins (for wildlife only).

For plants (Figures U-5, U-20, and U-36), background HQs are less than 1 for many of the
metals except for chromium, cobalt, manganese, molybdenum, nickel, selenium, tin, vanadium,
and zinc. The HQs for cobalt, molybdenum, nickel, selenium, tin, and zinc range from 1 to 5; the
HQ for chromium is 47; and the HQ for vanadium is 41. Because plant HQs based on
background are greater than 10, HQs estimated herein for chromium and vanadium for plants
are considered highly uncertain.

For soil invertebrates (Figures U-6, U-21, and U-37), background HQs are less than 1 for most
of the metals except for chromium with an HQ of 118, vanadium with a HQ of 51, and tin and
zinc with HQs of 1. Because soil invertebrate HQs based on background are greater than 10,
HQs estimated herein for chromium and vanadium for soil invertebrates are considered highly
uncertain.

Although background samples for sediment were not available, background soil data were
compared to sediment benchmarks as a possible surrogate for characterizing risks associated
with background sediments. It should be noted that processes such as reduction-oxidation in
sediment may differ from those in soil, which may affect the availability of, and thus risk from,
some chemicals (e.g., organics such as selenium or lead). These uncertainties are discussed in
Section 7.0. The results of comparison of soil data to benchmarks for sediment-dwelling
invertebrates (Figures U-7 and U-22) indicate that most of the low screening value-based
background HQs (based on low screening values from Table U-16) are less than 1 except for
cadmium with an HQ of 3, nickel with an HQ of 2, and chromium and selenium with HQs of 1.
All the high screening value-based background HQs (based on high screening values from
Table U-16) are less than 1 except nickel with an HQ of 1. Screening values are not available
for barium, thallium, and tin; therefore, background HQs for these chemicals could not be
calculated. Some metals (cadmium, copper, lead, nickel, and zinc) are not considered
bioavailable based on the AVS-SEM analysis, and background HQs estimated for these
chemicals indicate HQs less than 1.

For terrestrial and aquatic mammals (Figures U-11 through U-13; Figure U-17; Figures U-26
through U-28; Figure 32; and Figures U-38 through U-40), background LOAEL/high TRV-based
HQs are less than 1 for all the metals except for molybdenum with an HQ of 3 for the vole. For
dioxin TEQ, LOAEL/high TRV-based HQs are also less than 1 for most of the mammals except
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for the shrew with a LOAEL/high TRV-based HQ of 2. Background NOAEL/low TRV-based HQs
range from 2 to 270 for some of the chemicals: cadmium, chromium, molybdenum, selenium,
zinc, and dioxin TEQ for the shrew; molybdenum, selenium, and zinc for the vole; molybdenum
for the skunk; and molybdenum and selenium for the raccoon. Background NOAEL/low TRV-
based HQs are 1 for some of the chemicals: nickel for the shrew, zinc for the vole, and dioxin
TEQ for the raccoon.

For terrestrial and aquatic birds (Figures U-14 through U-16; Figures U-18 and U-19; U-29
through U-31; Figures U-33 and U-34; and Figures 41 through U-43), background LOAEL/high
TRV-based HQs are less than 1 for most of the metals except for cadmium, chromium, and
vanadium for the meadowlark (invertivore); vanadium for the meadowlark (herbivore); and
barium, chromium, selenium, tin, and vanadium for the killdeer. The LOAEL/high TRV-based
HQs for avian dioxin TEQ are less than 1 for all the birds. Background NOAEL/low TRV-based
HQs range from 2 to 11 for some chemicals: cadmium, chromium, lead, mercury, selenium,
vanadium, zinc, and dioxin TEQ for the invertivorous meadowlark; molybdenum, selenium, and
vanadium for the herbivorous meadowlark; and barium, chromium, copper, selenium, and zinc
for the killdeer. Background NOAEL/low TRV-based HQs are 1 for some of the chemicals: lead
for the invertivorous meadowlark, zinc for the herbivorous meadowlark, vanadium and zinc for
the kestrel, cadmium for the killdeer, and selenium for the mallard.

Comparison to BTAG HQs is presented in Table U-19 and also in Table U.A5-63 in Attachment
5. For terrestrial and aquatic mammals, BTAG LOAEL/high TRV-based HQs are less than 1 for
most of the CPECs except for cadmium with an HQ of 2 for the shrew (ERA LOAEL/high TRV-
based HQ is less than 1). BTAG NOAEL/low TRV-based HQs are greater than 1 for a few of the
metals and also greater than the ERA NOAEL/low TRV-based HQs. For the shrew, the BTAG
NOAEL/low TRV-based HQ for cadmium is 100, whereas the ERA NOAEL/low TRV-based HQ
is 8. The BTAG NOAEL/low TRV-based HQs for lead and nickel are 2 and 13, respectively,
whereas the ERA NOAEL/low TRV-based HQs are less than 1. For the vole, the BTAG
NOAEL/low TRV-based HQs for cadmium and nickel are 3 and 4, respectively, whereas the
ERA NOAEL/low TRV-based HQs are less than 1. For the skunk, the BTAG NOAEL/low TRV-
based HQ for nickel is 3, whereas the ERA NOAEL/low TRV-based HQ is less than 1. For the
raccoon, the BTAG NOAEL/low TRV-based HQs for cadmium and nickel are 6 and 3,
respectively, whereas the ERA NOAEL/low TRV-based HQs for these CPECs are less than 1.

Comparison to BTAG HQs is presented in Table U-19 and also in Table U.A5-63 in Attachment
5. For terrestrial and aquatic birds, BTAG LOAEL/high TRV-based HQs are less than 1 for all
the CPECs (ERA LOAEL/high TRV-based HQs are also all less than 1). BTAG NOAEL/low
TRV-based HQs are greater than 1 for a few of the metals and also greater than the ERA
NOAEL/low TRV-based HQs. For the invertivorous meadowlark, the BTAG NOAEL/low TRV-
based HQ for cadmium is 87, whereas the ERA NOAEL/low TRV-based HQ is 5; the BTAG
NOAEL/low TRV-based HQ for copper is 2, whereas the ERA NOAEL/low TRV-based HQ is
less than 1; the BTAG NOAEL/low TRV-based HQ for lead is 167, whereas the ERA
NOAEL/low TRV-based HQ is 1. For the herbivorous meadowlark, the BTAG NOAEL/low TRV-
based HQs for cadmium, lead, and nickel are 6, 53, and 2, respectively, whereas the ERA
NOAEL/low TRV-based HQs are less than 1. For the kestrel, the BTAG NOAEL/low TRV-based
HQ for lead is 48, whereas the ERA NOAEL/low TRV-based HQ is less than 1. For the killdeer,
BTAG NOAEL/low TRV-based HQs for cadmium, copper, lead, and nickel are greater than 1,
ranging from 2 to 61, whereas the ERA NOAEL/low TRV-based HQs for these CPECs are less
than 1 except for copper with an HQ of 2. For the mallard, the BTAG NOAEL/low TRV-based
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HQs are 11 and 7 for cadmium and lead, respectively, whereas ERA NOAEL/low TRV-based
HQs for these CPECs are less than 1.

In summary, for several CPECs, background levels show HQs greater than 1 with the BTAG
TRVs. In general, showing more chemicals with HQs above 1 and higher HQs at background
levels indicates more uncertainty for the BTAG TRVs than the ERA TRVs. The results of the
Site-related risk estimates will be compared to those for background levels to provide additional
context to the risk estimates.

6.1.2 Screening-Level Risk Estimates Based on Maximum Detected Concentrations

Screening-Level HQs were calculated for ecological communities and wildlife receptors based
on maximum detected concentrations of CPECs in terrestrial areas, onsite ponds, and offsite
drainage. The risk summaries are presented in Figures U-5 through U-19. Media concentrations
are presented in Tables U-6 through U-9 and in Appendix X of the main RI Report; prey tissue
concentrations, intakes, and HQs are presented in Attachment 5. The results of the maximum
scenario are not detailed herein. Although a required component of a screening-level
assessment, it was not used to screen out any chemicals, receptors, or areas for evaluation.
Risk based on maximum concentrations is most useful when evaluating a special-status species
that might be exposed in a single area (e.g., plant species), which are not present on this Site.

Risk estimates based on dissolved concentrations for receptors exposed to RCRA Canyon
runoff are presented in Table U-24. Most of the organics and a few of the metals were not
detected in any of the samples. HQs for aquatic life are less than 1 for most of the CPECs
except for a few metals and two organics. For arsenic, barium, cadmium, selenium, vanadium,
benzo(b)fluoranthene, and ethylene glycol, HQs range from 2 to 6; for selenium, the HQ is 200.
The HQs using the upper-bound screening values are 2 and 3 for cadmium and selenium,
respectively. HQs for amphibians are less than 1 for all the organic CPECs but greater than 1
for most of the metals except antimony, barium, and thallium. Metal HQs for amphibians range
from 2 for silver, lead, and beryllium to 1,100 for selenium. HQs for aquatic plants are less than
1 for all the CPECs except arsenic, cadmium, nickel, and selenium with HQs ranging from 3 to
20.

Risks for the deep burrowing mammal (based on the badger) were also estimated using only
the maximum detected concentrations and non-spatial EPCs. Results are discussed later in
Section 6.1.5. Risks for burrowing receptors exposed to burrow air were evaluated separately
(Attachment 3), and results are summarized later in Section 6.1.6.

6.1.3 Risk Estimates Based on Non-Spatial Exposure Point Concentrations

HQs were calculated for ecological communities and wildlife receptors based on non-spatial
EPCs as described below. The risk summaries are presented in Figures U-20 through U-34.
The tissue EPCs, intakes, and HQs are presented in Attachment 5.

6.1.3.1 Terrestrial Plants

Terrestrial plant screening values were not available for total cyanide, many of the VOCs, some
of the SVOCs, all of the herbicides, and a few of the pesticides (endrin, kepone, mirex, and
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methoxychlor); therefore, potential risks to terrestrial plants could not be estimated for these
CPECs.

In sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figure U-20 in this
appendix and Table U.A5-29 in Attachment 5), HQs for plants are less than 1 for many of the
inorganics including beryllium, cadmium, cobalt, copper, lead, mercury, thallium, and tin. HQs
for manganese, nickel, and selenium are 1; HQs for barium, molybdenum, and zinc range from
2 to 3; HQs for chromium and vanadium are 66 and 14, respectively (note the discussion above
about the uncertainty associated with toxicity values for chromium and vanadium). Plant HQs
are less than 1 for all organic CPECs.

Similarly, in sitewide terrestrial areas without ponds (Figure U-20 in this appendix and Table
U.A5-29 in Attachment 5), HQs for plants are less than 1 for many of the inorganics (same as
listed above for sitewide with ponds). HQs for manganese, nickel, and selenium are 1; HQs for
barium, molybdenum, and zinc range from 2 to 3; HQs for chromium and vanadium are 66 and
14, respectively. Plant HQs are less than 1 for all organic CPECs.

HQs were estimated for the Sitewide CPECs that were detected in individual terrestrial area
exposure units (i.e., a chemical may have been selected as a sitewide CPEC but may not have
been detected in a particular exposure unit) (Figure U-20 in this appendix and Table U.A5-30 in
Attachment 5). HQs for plants are less than 1 for most of the CPECs except for some metals in
all the exposure units. The following summarizes the risk estimates for plants based on non-
spatial EPCs:

e For the RCRA Canyon Area, HQs range from 1 to 4 for cobalt, manganese,
molybdenum, nickel, selenium, tin, and zinc; and HQs are 14, 91 and 14 for barium,
chromium and vanadium, respectively.

e For the Liquid Treatment Area, HQs range from 1 to 3 for manganese, molybdenum,
selenium, zinc, DDT (and total DDT); and HQs are 31 and 19 for chromium and
vanadium, respectively.

o In the WCSA, HQs range from 1 to 10 for cobalt, copper, molybdenum, manganese,
nickel, selenium, tin and zinc; HQ is 15 for vanadium; and is 206 for chromium.

e For the Burial Trench Area, HQs range from 1 to 4 for manganese, molybdenum, nickel,
selenium, zinc, and the HI for HMW PAHSs; HQ is 16 for vanadium and 87 for chromium.

o For the Maintenance Shed Area, HQs range from 1 to 2 for barium, lead, molybdenum,
and zinc; and HQs are 94 and 12 for chromium and vanadium, respectively.

e For the Central Drainage Area, HQs range from 1 to 2 for manganese, molybdenum,
selenium, and zinc; and HQs are 29 and 16 for chromium and vanadium, respectively.

e For the Administration Building Area, the HQs range from 1 to 2 for manganese,
molybdenum, selenium, tin, zinc; and HQs are 27 and 16 for chromium and vanadium,
respectively.

e For the Roadway Areas, HQs range from 1 to 2 for copper, molybdenum, nickel,
selenium, tin, and zinc; and HQs are 16 and 107 for vanadium and chromium,
respectively.

e For the Remaining Onsite Areas, HQs range from 1 to 2 for molybdenum and selenium,
and are HQs are 32 and 14 for chromium and vanadium, respectively.

o For the Former Ponds and Pads Areas, the HQs range from 1 to 2 for manganese,
molybdenum, nickel, selenium, and zinc; and HQs are 30 and 13 for chromium and
vanadium, respectively.

C S C U-71 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

o For the A-Series Pond, HQs range from 1 to 9 for manganese, nickel, selenium, and
zinc; and HQs are 28 and 11 for chromium and molybdenum, respectively.

o For the RCF Pond, HQs are 1 and 3 for barium, manganese, molybdenum, nickel,
selenium, and zinc; and HQ is 42 for chromium.

e For Pond A-5, HQs range from 2 to 9 for barium, manganese, molybdenum, nickel,
selenium, and zinc; and HQ is 76 for chromium.

e For Pond 13, HQs range from 1 to 3 for nickel, selenium, tin, and zinc; and HQ is 27 for
chromium.

e For Pond 18, HQs range from 1 to 6 for molybdenum, nickel, tin, and zinc; and HQs are
55 and 15 for chromium and selenium, respectively.

For exposure unit-specific CPECs, none of the HQs were greater than 1 for plants in any of the
exposure units (Attachment 5).

6.1.3.2 Soil Invertebrates

Terrestrial soil invertebrate screening values were not available for many of the VOCs, some of
the pesticides (kepone, mirex, and methoxychlor), and all of the herbicides; therefore, potential
risks to soil invertebrates could not be estimated for these CPECs.

In sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figure U-21 in this
appendix and Table U.A5-29 in Attachment 5), HQs for soil invertebrates are less than 1 for
most of the CPECs except for five inorganics and one VOC. HQs for barium and zinc are 5 and
1, respectively; HQs for total cyanide and vanadium are 11 and 18, respectively; the HQ for
chromium is 164; and the HQ for trichloroethylene (TCE) is 99.

In sitewide terrestrial areas without ponds (Figure U-21 in this appendix and Table U.A5-29 in
Attachment 5), HQs for soil invertebrates are less than 1 for most of the CPECs except for five
inorganics and one VOC. HQs for barium and zinc are 5 and 1, respectively; HQs for total
cyanide and vanadium are 11 and 18, respectively; and HQs for chromium and TCE are 165
and 103, respectively. As discussed previously, the toxicity value for chromium is highly
uncertain.

HQs were estimated for the Sitewide CPECs that were detected in the individual terrestrial area
exposure units (Figure U-21 in this appendix and Table U.A5-30 in Attachment 5). HQs for soil
invertebrates are less than 1 for most of the Sitewide CPECs except for some metals in all the
exposure units and a few organics. The following summarizes the risk estimates for soil
invertebrates based on non-spatial EPCs:

e For the RCRA Canyon Area, the HQs range from 1 and 3 for copper, tin, and zinc; HQs
are 33 and 19 for barium and vanadium, respectively; and the HQ is 376 for chromium.

e For the Liquid Treatment Area, HQs range from 11 to 81 for chromium, total cyanide,
vanadium, and DDT (and total DDT); HQ is 1 for hexachlorobenzene.

¢ Inthe WCSA, HQs range from 1 to 6 for cobalt, copper, tin, and zinc, respectively; HQ is
20 for vanadium, 1,477 for chromium.

e For the Burial Trench Area, HQ is 2 for tetrachloroethylene (PCE); HQs are 92 and 22
for chromium and vanadium, respectively; and HQ is 2,400 for TCE.

e For the Maintenance Shed Area, the HQs range from 1 to 2 for barium, copper, and zinc;
and HQs are 17 and 365 for vanadium and chromium, respectively.
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o For the Central Drainage Area, HQs range from 1 to 3 for barium, mercury, and PCE;
HQs range from 16 to 84 for chromium, vanadium, and TCE.

o For the Administration Building Area, the HQ is 2 for manganese; and HQs are 68 and
19 for chromium and vanadium, respectively.

o For the Roadway Areas, HQs are 1 and 2 for tin and Aroclor 1260, respectively; and
HQs are 20 and 267 for vanadium and chromium, respectively.

¢ For the Remaining Onsite Areas, the HQs are 68 and 19 for chromium and vanadium,
respectively.

e For the Former Ponds and Pads Areas, HQs range from 1 to 7 for barium, total PCBs,
and TCE; HQs are 83 and 17 for chromium and vanadium, respectively.

o For the A-Series Pond, HQs for all CPECs are less than 1 except for chromium, which is

70.

For the RCF Pond, the HQ is 2 for barium and 105 for chromium.

For Pond A-5, the HQ is 1 for zinc, 13 for barium, and 190 for chromium.

For Pond 13, the HQ for tin is 1 and the HQ for chromium is 68.

For Pond 18, HQ for tin is 1 and the HQ for chromium is 138.

For exposure unit-specific CPECs, most of the HQs were less than 1 for soil invertebrates
except for endrin in the Central Drainage Area and endrin and heptachlor epoxide in the
Remaining Onsite Areas (Attachment 5). HQs for the exposure unit-specific CPECs ranged from
2to0 10.

6.1.3.3 Summary of Risk Estimates for Terrestrial Ecological Communities:

To summarize, for plants and soil invertebrates, the chemicals with HQs greater than 1 based
on the non-spatial EPCs include the following:

Terrestrial Ecological Community: CPECs with HQs > 1

Terrestrial Plants Soil Invertebrates
Metals Organic Chemicals Metals Organic Chemicals
Barium HMW PAHs Barium DDT (and total DDT)
Chromium DDT (and total DDT) Chromium TCE
Cobalt - Cobalt PCE
Copper -- Copper Endrin’

Lead -- Total Cyanide Heptachlor Epoxide’
Manganese -- Manganese Aroclor 1260
Molybdenum -- Mercury PCB Congeners

Nickel -- Tin Hexachlorobenzene

Selenium - Vanadium --
Tin -- Zinc --
Vanadium -- -- --

Zinc - -- --

! Exposure unit-specific CPECs only (not sitewide CPECs).
-- Not applicable for CPEC/receptor.

As mentioned earlier, risks from vanadium are uncertain due to similar risks seen at background
levels. Similarly, risks from chromium are also generally uncertain, except in the RCRA Canyon
Area, WCSA, Maintenance Shed Area, and the Roadway Areas where HQs for chromium are
more than two times greater than background and may, therefore, pose a Site-related risk to
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terrestrial plants and soil invertebrates. These Sitewide CPECs were further evaluated using
spatial EPC data as described below. The exposure unit-specific chemicals with HQs greater
than 1 included endrin and heptachlor epoxide. As these CPECs were detected at low
frequency in the Sitewide evaluation, they were not further evaluated spatially.

6.1.3.4 Sediment-Dwelling Invertebrates

Screening values for sediment-dwelling invertebrates were not available for barium,
molybdenum, thallium, tin, one herbicide (4-[2,4-dichlorophenoxy] butyric acid [2,4-DB]), and a
few of the VOCs (1,2-dichloroethene, diisopropyl ether, Freon 113, methylcyclopentane,
propanal, and tetrahydrofuran); therefore, potential risks to sediment-dwelling invertebrates
could not be estimated for these CPECs.

Cadmium, copper, lead, mercury, nickel, and zinc were evaluated for availability using the AVS-
SEM method as described in Section 4.3.3 and Table U-14. Based on the evaluation, the AVS
concentrations exceeded the SEM concentrations, indicating that these metals were bound to
AVS and, therefore, may not be not available for sediment-dwelling invertebrates; however,
potential risks to sediment-dwelling invertebrates were estimated for these metals.

For the Pondwide area (Figure U-22 in this appendix and Table U.A5-31 in Attachment 5), high
screening value-based HQs for sediment-dwelling invertebrates are less than 1 for most of the
CPECs except cadmium and nickel which have HQs of 2; and selenium and acetone with HQs
of 1. Low screening value-based HQs are less than 1 for most of the CPECs except three
metals, one herbicide, total PCBs, three pesticides, and three VOCs. Low screening value-
based HQs range from 2 to 10 for cadmium, nickel, selenium, total PCBs, DDD, DDT (and total
DDT), endosulfan sulfate, acetone, and carbon disulfide. The HQ is 90 for 1,1-dichloroethane
and 1,550 for 2-(2-chloro-4-methylphenoxy)propionic acid (MCPP).

For Stormwater Impoundments (Figure U-22 in this appendix and Table U.A5-32 in Attachment
5), high screening value-based HQs for sediment-dwelling invertebrates are less than 1 for most
of the CPECs except cadmium, nickel, selenium, and acetone with HQs ranging between 1 and
2. Low screening value-based HQs are less than 1 for most of the CPECs except for three
metals, Aroclor 1260, total PCBs, one herbicide, three pesticides, and three VOCs. Low
screening value-based HQs range from 2 to 9 for cadmium, nickel, selenium, Aroclor 1260, total
PCBs, DDD, DDT (and total DDT), endosulfan sulfate, acetone, and carbon disulfide. The HQ is
21 for 1,1-dichloroethane and 500 for MCPP.

HQs for the individual ponds are presented in Figure U-22 in this appendix and Table U.A5-33
in Attachment 5. The results are summarized as follows:

o For the A-Series Pond, high screening value-based HQs are less than 1 for most of the
CPECs except for cadmium, nickel, and selenium with HQs ranging from 2 to 3. Low
screening value-based HQs are less than 1 for all of the CPECs except for cadmium,
copper, nickel, and selenium with HQs ranging from 1 to 13.

e For RCF Pond, high screening value-based HQs are less than 1 for all the CPECs
except for acetone with a HQ of 1. Low screening value-based HQs range from 2 to 9 for
cadmium, nickel, selenium, Aroclor 1260, total PCBs, DDD, DDT (and total DDT),
endosulfan sulfate, acetone, and carbon disulfide; the low screening value-based HQ is
21 for 1,1-dichloroethane and 500 for MCPP.
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e For Pond A-5, high screening value-based HQs are less than 1 for most of the CPECs
except for cadmium, nickel, and selenium with HQs ranging from 2 to 5. Low screening
value-based HQs range from 2 to 8 for chromium, copper, nickel, selenium, and carbon
disulfide; the low screening value-based HQ is 26 for cadmium, 90 for 1,1-
dichloroethane, and 1,000 for MCPP.

e For Pond 13, the high screening value-based HQs are less than 1 for most of the
CPECs except nickel with an HQ of 2. Low screening value-based HQs range from 1 to
6 for cadmium, nickel, selenium, and carbon disulfide.

e For Pond 18, the high screening value-based HQs are less than 1 for most of the
CPECs except cadmium, chromium, nickel, and selenium with HQs ranging from 2 to 4.
Low screening value-based HQs range from 1 to 8 for cadmium, chromium, copper,
nickel, and selenium, and carbon disulfide; and the HQ is 1,550 for MCPP.

For offsite drainages (Figure U-22 in this appendix and Table U.A5-33 in Attachment 5), high
screening value-based HQs are less than 1 for all of the CPECs for all of the five offsite
drainages. Low screening value-based HQs are less than 1 for most of the CPECs for all five
offsite drainages except manganese, nickel, endosulfan |, and endosulfan sulfate in the A
Drainage with HQs ranging from 1 to 2; nickel and total DDT in Upper C Drainage; nickel,
selenium, and endosulfan | in Lower C Drainage with HQs ranging from 1 to 2; and cadmium in
all of the drainages except A Drainage with HQs ranging from 2 to 5.

6.1.3.5 Aquatic Life

Aquatic life low screening values were not available for some VOCs (nonanal and propanal) and
some SVOCs (n-nitrosodiethylamine and n-nitrosopyrrolidine); high screening values were not
available for some metals and for any of the organics; therefore, potential risks to aquatic life
could not be estimated for these CPECs.

For the Pondwide area (Figure U-23 in this appendix and Table U.A5-34 in Attachment 5),
aquatic life high screening value-based HQs are less than 1 for all the CPECs except selenium
with an HQ of 1. Low screening value-based HQs are less than 1 for most of the CPECs except
some metals, total HMW PAHs, and one SVOC (bis[2-ethylhexl]phthalate). Low screening
value-based HQs range from 1 to 6 for arsenic, copper, lead, manganese, silver, and vanadium;
HQs range from 12 to 37 for barium, nickel, and bis(2-ethylhexl)phthalate; the low screening
value-based HQ is 296 for selenium; and the low screening value-based HI for total HMW PAHs
is 3.

For Stormwater Impoundments (Figure U-23 in this appendix and Table U.A5-35 in Attachment
5), aquatic life high screening value-based HQs are less than 1 for all the CPECs except
selenium with an HQ of 2. Low screening value-based HQs are less than 1 for all the organic
CPECs, but greater than 1 for some metals; low screening value-based HQs range from 2 to 5
for arsenic, lead, manganese, and vanadium; low screening value-based HQs are 48 and 27 for
barium and nickel, respectively; and the low screening value-based HQ is 580 for selenium.

In the individual ponds (Figure U-23 in this appendix and Table U.A5-36 in Attachment 5),
aquatic life high screening value-based HQs are less than 1 for all CPECs in all five ponds
except selenium in Pond 13 and RCF Pond. Low screening value-based HQs are greater than 1
for some metals in all of the ponds. Aquatic life low screening value-based HQs are less than 1
for all the organic CPECs except bis(2-ethylhexyl)phthalate with an HQ of 17 in Pond A-5 and
total HMW PAHSs in Pond 18 with an HQ of 2. Low screening value-based HQs range from 2 to
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7 for arsenic, copper, lead, manganese, nickel, and vanadium in all the ponds where HQs are
greater than 1, except manganese in Pond A-5 and nickel in Pond 13 with low screening value-
based HQs of 17 and 27, respectively; low screening value-based HQs for barium range from
35 to 50 in all of the ponds; and the low screening value-based HQ for selenium ranges from 72
to 580 in all of the ponds.

For offsite drainages (Figure U-23 in this appendix and Table U.A5-36 in Attachment 5), aquatic
life high screening value-based HQs are less than 1 for all CPECs in all five ponds. Low
screening value-based HQs are greater than 1 for many of the metal CPECs in most of the
offsite drainages including two PAH and two VOCs in the North Drainage; results are
summarized as follows:

e For the North Drainage, low screening value-based HQs range from 1 to 10 for
beryllium, cadmium, lead, silver, vanadium, benzo(a)pyrene, benzo(b)fluoranthene, total
HMW PAHSs, ethylene glycol, and methyl isobutyl ketone (MIBK). Low screening value-
based HQs range from 12 to 25 for barium, manganese, and selenium.

e For the A Drainage, low screening value-based HQs are less than 1 for most of the
CPECs except barium and ethylene glycol with HQs of 6 and 2, respectively.

e For the Upper C Drainage, low screening value-based HQs are less than 1 for most of
the CPECs except three metals and one VOC; low screening value-based HQs are 1, 2,
and 3 for selenium, vanadium and ethylene glycol, respectively, and 14 for barium.

o For the Lower C Drainage, low screening value-based HQs are less than 1 for most of
the CPECs except for two metals and two VOCs; low screening value-based HQs range
from 1 to 3 for manganese, selenium, vanadium and ethylene glycol, respectively; and
low screening value-based HQs are 12 and 49 for barium and acetonitrile, respectively.

6.1.3.6 Aquatic Plants

Aquatic plant screening values were not available for select VOCs (1,1,-dichloroethane, 1,2-
dibromoethane, acetonitrile, carbon disulfide, methylene chloride, and nonanal), and many of
the SVOCs; therefore, potential risks to aquatic plants could not be estimated for these CPECs.

Pondwide (Figure U-24 in this appendix and Table U.A5-34 in Attachment 5), aquatic plants
HQs are less than 1 for most of the CPECs except for five metals; HQs are 8 and 2 for arsenic
and zinc, respectively; HQs are 21 and 15 for copper and selenium, respectively; and the HQ is
170 for nickel. HQs for all organic CPECs are less than 1.

For Stormwater Impoundments (Figure U-24 in this appendix and Table U.A5-35 in Attachment
5), aquatic plant HQs are less than 1 for most of the inorganic CPECs except five metals; HQs
are 6 and 3 for copper and zinc, respectively; HQs are 15 and 29 for arsenic and selenium,
respectively; and the HQ is 400 for nickel. HQs for all organic CPECs are less than 1.

For the individual ponds (Figure U-24 in this appendix and Table U.A5-36 in Attachment 5),
aquatic plant HQs are less than 1 for all the organic CPECs and for most of the inorganic
CPECs except a few metals for all of the ponds; results are summarized as follows:

o For the A-Series Pond, HQs range from 3 to 8 for arsenic, copper, selenium, and zinc;
HQ is 88 for nickel.

e For the RCF Pond, HQs are 8 and 2 for arsenic and zinc; and HQs are 92 and 16 for
nickel and selenium, respectively.
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e For Pond A-5, HQs range from 3 to 9 for arsenic, selenium, and zinc; the HQ is 21 for
copper; and the HQ for nickel is 108.

e ForPond 13, HQ is 1 for zinc; HQs are 15 and 29 for arsenic and selenium, respectively;
and the HQ is 400 for nickel.

e For Pond 18, HQs range from 2 to 10 for arsenic, copper, selenium, and zinc; and the
HQ is 66 for nickel.

For offsite drainages (Figure U-24 in this appendix and Table U.A5-36 in Attachment 5), HQs
are less than 1 for most of the CPECs except for some metals and two VOCs; results are
summarized as follows:

e For the North Drainage, HQs range from 2 to 7 for cadmium, copper, nickel, selenium,
zinc, MIBK, and acetone.

e For the A Drainage, HQs are less than 1 for all the CPECs except nickel with an HQ of
1.

o For the Upper C Drainage, HQs are less than 1 for all the CPECs except for nickel with
an HQ of 4.

e For the Lower C Drainage, HQs are less than 1 for all the CPECs except for copper with
an HQ of 1, nickel with an HQ of 4, and acetone with an HQ of 9.

6.1.3.7 Amphibians

Amphibian screening values were not available for some VOCs (1,2-dibromoethane, MIBK,
nonanal, and propanal) and many of the SVOC:s; therefore, potential risks to amphibians could
not be estimated for these CPECs.

Pondwide (Figure U-25 in this appendix and Table U.A5-34 in Attachment 5), amphibian HQs
are less than 1 for all of the organic CPECs except for bis(20ethylhexyl)phthalate and 1,1-
dichloroethane with HQs of 1 and 7, respectively. HQs are greater than 1 for most of the metal
CPECs except antimony and cobalt. HQs are 7 and 10 for beryllium and thallium, respectively;
HQs range from 11 to 65 for barium, cadmium, lead, mercury, and silver; HQs range from 129
to 975 for arsenic, chromium, and molybdenum; and HQs range from 1,272 to 42,510 for
copper, manganese, nickel, selenium, vanadium, and zinc.

For Stormwater Impoundments (Figure U-25 in this appendix and Table U.A5-35 in Attachment
5), amphibian HQs are less than 1 for all of the organic CPECs but greater than 1 for all the
metal CPECs except antimony, cobalt, silver, and thallium. HQs range from 13 to 83 for barium,
beryllium, cadmium, lead, and mercury; HQs range from 118 to 1060 for chromium, copper,
manganese, and molybdenum; and HQs range from 1,775 to 100,000 for arsenic, nickel,
selenium, vanadium, and zinc.

In the individual ponds (Figure U-25 in this appendix and Table U.A5-36 in Attachment 5),
amphibian HQs are less than 1 for all the organic CPECs except for bis(2-ethylhexyl)phthalate
with an HQ of 1 in Pond A-5 and 1,1-dichloroethane with HQs of 2 and 7 in Pond 18 and Pond
A-5, respectively. HQs are greater than 1 for all of the metal CPECs except for antimony, cobalt,
and lead in all of the ponds. Amphibian HQs are significantly elevated for most of the metals,
ranging from 3 to 5 for beryllium to more than 1,000 for nickel and selenium in all of the ponds
with the highest HQ of 100,000 for nickel in Pond 13.
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For offsite drainages (Figure U-25 in this appendix and Table U.A5-36 in Attachment 5), HQs
are greater than 1 for most of the metal CPECs for all of the four drainages. For the North
Drainage, HQs range from 5 for mercury to greater than 5,000 for vanadium; HQs for all of the
organic CPECs are less than 1 except for acetone with an HQ of 16 and ethylene glycol with an
HQ of 1. For the A Drainage, HQs are less than 1 for most of the CPECs except for a few
metals ranging from 1 to 10 for arsenic, barium, cadmium, and selenium; and HQs are 35, 315,
and 81 for molybdenum, nickel and zinc, respectively. For the Upper and Lower C Drainages,
HQs are greater than 1 for many of the metals, ranging from 2 for beryllium, cobalt, and thallium
to greater than 1,000 for vanadium; HQs are less than 1 for most of the organic CPECs except
for acetone with an HQ of 56; acetonitrile (in the Lower C Drainage only) with an HQ of 32; and
ethylene glycol with HQs ranging from 1 to 2 in all the drainages.

6.1.3.8 Summary of Risk Estimates for Aquatic Ecological Community

To summarize, for onsite aquatic ecological communities and amphibians, the chemicals with all
HQs greater than 1 based on the non-spatial EPCs include the following:

Aquatic Ecological Community: CPECs with All HQs > 1

Sediment-Dwelling Invertebrates Agquatic Plants
Metals Organic Chemicals Metals Organic Chemicals
Cadmium DDD Arsenic Acetone’
Chromium DDT Cadmium MIBK'
Copper total DDT Copper --
Manganese' MCPP Nickel -
Nickel Aroclor 1260 Selenium --
Selenium total PCBs Zinc --
-- Endosulfan Sulfate -- --
- 1,1-Dichlroethane - -
-- Acetone -- --
-- Carbon Disulfide -- --
"HQ > 1 in offsite drainages only.
-- Not applicable for CPEC/receptor.
Aquatic Ecological Community: CPECs with All HQs > 1
Aquatic Life Amphibians
Metals Organic Chemicals Metals Organic Chemicals
Arsenic Bis(2-ethylhexyl) Phthalate Arsenic Acetone’
Benzo(b)fluoranthene'(and
Barium total HMW PAHSs) Barium Acetonitrile’
Benzo(a)pyrene' (and total
Beryllium' HMW PAHSs) Beryllium Ethylene Glycol’
Bis(2-
Copper Acetonitrile’' Cadmium ethylhexyl)phthalate
Lead Carbon Disulfide’ Chromium 1,1-Dichloroethane
Manganese Ethylene Glycol’ Cobalt’ --
Nickel MIBK' Copper —
Selenium -- Lead --
Silver’ . Manganese -
Vanadium -- Molybdenum --
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Aquatic Ecological Community: CPECs with All HQs > 1

Agquatic Life Amphibians

Metals Organic Chemicals Metals Organic Chemicals

-- -- Mercury --

-- -- Nickel --

- - Selenium -

— — Silver -

- - Vanadium -

— — Zinc -

! HQ > 1 in offsite drainages only.
-- Not applicable for CPEC/receptor.

6.1.3.9 Terrestrial Mammals

Mammalian TRVs were not available for two of the VOCs (Freon 113 and propanal) and one
SVOC (n-nitrosopyrrolidine); therefore, potential risks to mammals could not be estimated for
these CPECs.

In sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figures U-26 through U-28
in this appendix and Table U.A5-46 in Attachment 5), LOAEL/high TRV-based HQs for all
terrestrial mammals that burrow 0 to 6 feet bgs (ornate shrew, California vole, and striped
skunk) are less than 1 for most of the Sitewide CPECs except for dioxin TEQ and total TEQ
(sum of PCB TEQ and dioxin TEQ) with HQs of 1 and 2, respectively, for the shrew. NOAEL/low
TRV-based HQs are less than 1 for most of the CPECs except for some metals, dioxin TEQ,
PCB TEQ, total TEQ, and three pesticides. NOAEL/low TRV-based HQs for the shrew range
from 2 to 16 for barium, cadmium, chromium, copper, molybdenum, selenium, zinc, dioxin TEQ,
total PCBs, PCB TEQ, total TEQ, DDT (and total DDT), and hexachlorobenzene; NOAEL/low
TRV-based HQs for the vole range from 1 to 9 for molybdenum, selenium, and zinc; and the
NOAEL/low TRV-based HQ for the skunk is 2 for total DDT.

In sitewide terrestrial areas associated with Pond A-5 and Pond 18, the BTAG LOAEL/high
TRV-based HQs (Table U-20 of this appendix and Tables U.A5-64 in Attachment 5) for all
CPECs are also less than 1 for all terrestrial mammals except for cadmium with an HQ of 2 for
the shrew. BTAG NOAEL/low TRV-based HQs are greater than 1 for some metals and also
greater than the ERA NOAEL/low TRV-based HQs; results are summarized as follows:

e For the shrew, the BTAG NOAEL TRV-based HQ for cadmium is 89, whereas the ERA
NOAEL/low TRV-based HQ is 7; BTAG NOAEL/low TRV-based HQs for copper, lead,
manganese, and nickel range from 1 to 11, whereas the ERA NOAEL/low TRV-based
HQs are less than or equal to 1. However, for the shrew, the ERA NOAEL/low TRV-
based HQs for DDT (and total DDT) are 2, whereas the BTAG NOAEL/low TRV-based
HQs are less than 1.

e For the vole, the BTAG NOAEL/low TRV-based HQs for cadmium range from 1 to 3,
whereas the ERA NOAEL/low TRV-based HQs are less than 1.

e For the skunk, the BTAG NOAEL/low TRV-based HQ for nickel is 3, whereas the ERA
NOAEL/low TRV-based HQ is less than 1. However, for the skunk, the ERA NOAEL/low
TRV-based HQ for DDE (and total DDT) is 1, but the BTAG NOAEL/low TRV-based HQ
is less than 1.
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In sitewide terrestrial areas without ponds, risk estimates for terrestrial mammals are similar to
those summarized above for sitewide terrestrial areas associated with Pond A-5 and Pond 18
(Figures U-26 through U-28 in this appendix and Table U.A5-46 in Attachment 5).

In the terrestrial exposure units (Figures U-26 through U-28 in this appendix and Table U.A5-47
in Attachment 5), HQs are less than 1 for most of the Sitewide CPECs except some metals,
dioxin TEQ, total TEQ, some herbicides, PCBs, and some pesticides, mostly for the shrew. The
results are discussed below.

Ornate Shrew

For the exposure units for the shrew (Figure U-26 in this appendix and Table U.A5-47 in
Attachment 5), HQs are greater than 1 for some of the CPECs; results are summarized as
follows:

e For the RCRA Canyon, LOAEL/high TRV-based HQs range from 2 to 4 for barium,
cadmium, chromium, and copper; NOAEL/low TRV-based HQs range from 1 to 24 for
barium, cadmium, chromium, copper, lead, nickel, selenium, zinc, dioxin TEQ, and total
TEQ; HQs for all organics are less than 1.

e In the Liquid Treatment Area, LOAEL/high TRV-based HQs range from 2 to 7 for
cadmium, MCPP, DDT (and total DDT), and hexachlorobenzene; NOAEL/low TRV-
based HQs range from 1 to 10 for chromium, copper, molybdenum, selenium, and 2-
methyl-4-chlorophenoxy-acetic acid (MCPA); NOAEL/low TRV-based HQs range from
11 to 71 for cadmium, zinc, MCPP, DDT (and total DDT), and hexachlorobenzene.

o For the WCSA, LOAEL/high TRV-based HQs range from 2 to 8 for cadmium, chromium,
and copper; NOAEL/low TRV-based HQs range from 1 to 24 for cadmium, chromium,
copper, nickel, molybdenum, selenium, and zinc; NOAEL/low TRV-based HQs are 7 for
both dioxin TEQ and total TEQ.

e For the Burial Trench Area, LOAEL/high TRV-based HQs are less than 1 for all CPECs;
NOAEL/low TRV-based HQs range from 1 to 15 for cadmium, chromium, molybdenum,
selenium, zinc, dioxin TEQ, total TEQ, and TCE.

e For the Maintenance Shed Area, LOAEL/high TRV-based HQs range from 1 to 5 for
cadmium, chromium, copper, lead, dioxin TEQ, and total TEQ; NOAEL/low TRV-based
HQs range from 1 to 16 for cadmium, chromium, copper, lead, zinc, Aroclor 1260, and
DDT (and total DDT); NOAEL/low TRV-based HQs are 26 and 27 for dioxin TEQ and
total TEQ, respectively.

e For the Central Drainage Area, LOAEL/high TRV-based HQs are less 1 for most of the
CPECs except dioxin TEQ and total TEQ with HQs of 10; NOAEL/low TRV-based HQs
range from 1 to 11 for cadmium, chromium, copper, molybdenum, selenium, and zinc,
MCPP, Aroclor 1260, PCB TEQ, and hexachlorobenzene; NOAEL/low TRV-based HQs
are 96 and 98 for dioxin TEQ and total TEQ, respectively.

e For the Administration Building Area, LOAEL/high TRV-based HQs are less than 1 for all
CPECs; NOAEL/low TRV-based HQs range from 1 to 9 for cadmium, chromium,
selenium, and zinc.

e For the Roadway Area, LOAEL/high TRV-based HQs are less than 1 for all CPECs
except for chromium and copper with HQs of 1, and Aroclor 1260 with an HQ of 2;
NOAEL/low TRV-based HQs range from 1 to 11 for cadmium, chromium, copper, lead,
molybdenum, selenium, zinc, Aroclor 1260, PCB TEQ (and total TEQ), and DDT (and
total DDT).
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e For the Remaining Onsite Areas, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except total PCBs with an HQ of 1; NOAEL/low TRV-based HQs range from 1 to
9 for cadmium, chromium, molybdenum, selenium, zinc, MCPA, Aroclor 1260, DDE,
DDT, and total DDT.

e For the Former Ponds and Pads, LOAEL/high TRV-based HQs are less than 1 for all
CPECs; NOAEL/low TRV-based HQs range from 1 to 10 for cadmium, chromium,
molybdenum, selenium, zinc, total PCBs, PCB TEQ (and total TEQ), and PCE.

o For the A-Series Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for
all CPECs except cadmium and selenium with HQs of 1 and 2, respectively; NOAEL/low
TRV-based HQs range from 1 to 34 for cadmium, chromium, copper, molybdenum,
nickel, selenium, and zinc; NOAEL/low TRV-based HQs for all organics are less than 1.

o For the RCF Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for all
CPECs; NOAEL/low TRV-based HQs range from 2 to 13 for cadmium, chromium,
molybdenum, selenium, and zinc; NOAEL/low TRV-based HQs for all organics are less
than 1.

o For Pond A-5 (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for all CPECs
except barium, cadmium, copper, nickel, and selenium with a HQs ranging from 1 to 4;
NOAEL/low TRV-based HQs range from 2 to 41 for barium, cadmium, chromium,
copper, molybdenum, nickel, selenium, and zinc; NOAEL/low TRV-based HQs for all
organics are less than 1.

e For Pond 13 (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for all CPECs
except cadmium with an HQ of 1; NOAEL/low TRV-based HQs range from 1 to 17 for
cadmium, chromium, selenium, nickel, and zinc; NOAEL/low TRV-based HQs for all
organics are less than 1.

e For Pond 18 (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for all CPECs
except cadmium, nickel, and selenium with HQs ranging from 1 to 2; NOAEL/low TRV-
based HQs range from 2 to 44 for cadmium, chromium, copper, nickel, molybdenum,
selenium, and zinc; NOAEL/low TRV-based HQs for all organics are less than 1, except
dioxin TEQ (and total TEQ) with HQs of 1.

LOAEL/high TRV-based HQs for all of the exposure unit-specific CPECs are less than 1 for the
shrew (Table U.AZ5-47 in Attachment 5). NOAEL/low TRV-based HQs are also less than 1 for
most of the exposure unit-specific CPECs except mirex with an HQ of 15 in the Liquid
Treatment Area; endrin and mirex in the Central Drainage Area with HQs of 2; dieldrin with an
HQ of 3 in the Roadway Area; and heptachlor epoxidewith an HQ of 6 in the Remaining Onsite
Areas.

As presented in Table U-20 in this appendix and Table U.A5-64 in Attachment 5, for most of the
exposure units for the shrew, similar to ERA LOAEL/high TRV-based HQs, BTAG LOAEL/high
TRV-based HQs are less than 1 except for some CPECs in some of the exposure units, and
these BTAG LOAEL/high TRV-based HQs are greater than 1 and greater than the ERA
LOAEL/high TRV-based HQs. These include cadmium in the Liquid Treatment Area,
Maintenance Shed Area, RCRA Canyon Area, WCSA, and all of the ponds except RCF Pond
with HQs ranging from 2 to 10; ERA LOAEL/high TRV-based HQs also range from 2 to 10 but
not significantly less than the BTAG HQs. ERA LOAEL/high TRV-based HQs for DDT and total
DDT in the Liquid Treatment Area are greater than 1, whereas the BTAG LOAEL/high TRV-
based HQs for these CPECs are less than 20 times the ERA LOAEL/high TRV-based HQs.
BTAG NOAEL/low TRV-based HQs for some CPECs are greater than 1 and also greater than
the ERA NOAEL/low TRV-based HQs. These include cadmium and nickel in all of the exposure
units; manganese, copper, and lead in many of the exposure units; and cobalt in the WCSA
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only. The BTAG NOAEL/low TRV-based HQs are similar in range to the ERA NOAEL/low TRV-
based HQs for the shrew for most of the metals except for cadmium and nickel BTAG
NOAEL/low TRV-based HQs, which are about an order of magnitude greater than the ERA
NOAEL/low TRV-based HQs. BTAG NOAEL/low TRV-based HQs for DDT and total DDT in the
Liquid Treatment Area are greater than 1 but lower than the ERA high HQs by 5 times, whereas
the BTAG LOAEL/high TRV-based HQs for these CPECs are less than 1.

CPECs that have HQs greater than 1 include:

Exposure Area

CPECs for Ornate Shrew with HQs > 1

LOAEL/high TRVHQ >1

NOAEL/low TRV HQ >1

RCRA Canyon Area

Barium, Cadmium, Chromium,
and Copper

Barium, Cadmium, Chromium,
Copper, Lead, Nickel,
Selenium, Zinc, and dioxin
TEQ (and total TEQ)

Liquid Treatment Area

Cadmium, MCPP, DDT (and
total DDT), and
Hexachlorobenzene

Cadmium, Chromium,
Copper, Molybdenum,
Selenium, Zinc, total TEQ,
MCPA, MCPP, DDT (and total
DDT), hexachlorobenzene,
and Mirex’

WCSA

Cadmium, Chromium, and
Copper

Cadmium, Chromium,
Copper, Molybdenum, Nickel,
Selenium, Zinc, and Dioxin
TEQ (and total TEQ)

Burial Trench Area

Cadmium, Chromium,
Molybdenum, Selenium, Zinc,
Dioxin TEQ (and total TEQ),
and TCE

Maintenance Shed Area

Cadmium, Chromium,
Copper, Lead, and Dioxin
TEQ (and total TEQ)

Cadmium, Chromium,
Copper, Lead, Zinc, Dioxin
TEQ (and total TEQ), Aroclor
1260, and DDT (and total
DDT)

Central Drainage Area

Dioxin TEQ (and total TEQ)

Cadmium, Chromium,
Copper, Molybdenum,
Selenium, Zinc, Dioxin TEQ
(and total TEQ), MCPP,
Aroclor 1260, PCB TEQ, DDT
(and total DDT),
hexachlorobenzene, Endrin’,
and Mirex’

Administration Building Area

Cadmium, Chromium,
Selenium, and Zinc

Roadway Area

Chromium, Copper, and
Aroclor 1260

Cadmium, Chromium,
Copper, Lead, Molybdenum,
Selenium, Zinc, Aroclor 1260,
PCB TEQ (and total TEQ),
DDT (and total DDT), and
dieldrin’
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Exposure Area

CPECs for Ornate Shrew with HQs > 1

LOAEL/high TRVHQ >1

NOAEL/low TRV HQ > 1

Remaining Onsite Area

Cadmium, Chromium,
Molybdenum, Selenium, Zinc,
MCPA, Aroclor 1260, DDE,
DDT, total DDT, and
Heptachlor Epoxide’

Former Ponds and Pads

Total PCBs

Cadmium, Chromium,
Molybdenum, Selenium, Zinc,
total PCBs, PCB TEQ (and
total TEQ), and PCE

A-Series Pond (as terrestrial)

Cadmium and Selenium

Cadmium, Chromium,
Copper, Molybdenum, Nickel,
Selenium, and Zinc

RCF Pond (as terrestrial)

Cadmium, Chromium,
Molybdenum, Selenium, and
Zinc

Pond A-5 (as terrestrial)

Barium, Cadmium, Copper,
Nickel, and Selenium

Barium, Cadmium, Chromium,
Copper, Molybdenum, Nickel,
Selenium, and Zinc

Pond 13 (as terrestrial)

Cadmium

Cadmium, Chromium, Nickel,
Selenium, and Zinc

Pond 18 (as terrestrial)

Cadmium, Nickel, and
Selenium

Cadmium, Chromium,
Copper, Nickel, Molybdenum,
Selenium, Zinc, and dioxin
TEQ (and total TEQ)

-- Not applicable for CPEC/receptor.

1exposure unit-specific CPEC

California Vole

For the vole (Figure U-27 in this appendix and Table U.A5-47 in Attachment 5), LOAEL/high
TRV-based HQs are less than 1 for all the inorganic sitewide CPECs except barium in the
RCRA Canyon and Pond A-5; molybdenum in most of the terrestrial exposure units (except
Maintenance Shed Area, RCRA Canyon, and Roadway Areas, and in all the ponds except Pond
13); and selenium in Pond 18 with LOAEL/high TRV-based HQs ranging from 1 to 6.
NOAEL/low TRV-based HQs are less than 1 for all the Sitewide organic CPECs except MCPP
in the Liquid Treatment Area. NOAEL/low TRV-based HQs are less than 1 for most of the
inorganics except those summarized below:

o HQs for barium are 6 and 2 in the RCRA Canyon and Pond A-5, respectively.
e The HQ for chromium is 2 in the WCSA only.
e The HQ for molybdenum is greater than 1 in all the terrestrial exposure units with HQs

ranging from 7 to 13; and in most of the ponds (as terrestrial) except Pond 13 with HQs

ranging from 17 to 57.

e HQs for selenium are greater than 1 in most of the terrestrial exposure units except the
Maintenance Shed Area, with HQs ranging from 2 to 7; and in all the ponds (as
terrestrial) with HQs ranging from 5 to 33.

e HQs for zinc are 2 in both the RCRA Canyon and WCSA and HQs are 1 in the
Maintenance Shed Area and Pond A-5.
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LOAEL/high TRV-based HQs for all of the exposure unit-specific CPECs are less than 1 for the
vole (Table U.A5-47 in Attachment 5). NOAEL/low TRV-based HQs are also less than 1 for
most of the exposure unit-specific CPECs except mirex with an HQ of 2 in the Liquid Treatment
Area.

As presented in Table U-20 in this appendix and Table U.A5-64 in Attachment 5, for most of the
exposure units for the vole, similar to ERA LOAEL/high TRV-based HQs, BTAG LOAEL/high
TRV-based HQs are less than 1 for all the CPECs in all the exposure units. BTAG NOAEL/low
TRV-based HQs for some CPECs are greater than 1 and also greater than ERA NOAEL/low
TRV-based HQs. These include cadmium and nickel in all the exposure units, lead in the
Maintenance Shed Area only, and copper in the WCSA only. The BTAG NOAEL/low TRV-
based HQs are similar in range to the ERA NOAEL/low TRV-based HQs for the vole for most of
the metals except for cadmium and nickel BTAG NOAEL/low TRV-based HQs, which are about
an order of magnitude greater than the ERA BTAG HQs.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for California Vole with HQs > 1
LOAEL/high TRVHQ >1 NOAEL/low TRVHQ >1
RCRA Canyon Area Barium Barium, Molybdenum,
Selenium, and Zinc
Liquid Treatment Area Molybdenum Molybdenum, Selenium,
MCPP, and Mirex'
WCSA Molybdenum Chromium, Molybdenum,
Selenium, and Zinc
Burial Trench Area Molybdenum Molybdenum and Selenium
Maintenance Shed Area -- Molybdenum and Zinc
Central Drainage Area Molybdenum Molybdenum and Selenium
Administration Building Area Molybdenum Molybdenum and Selenium
Roadway Area -- Molybdenum and Selenium
Remaining Onsite Area Molybdenum Molybdenum and Selenium
Former Ponds and Pads Molybdenum Molybdenum and Selenium
A-Series Pond (as terrestrial) | Molybdenum Molybdenum and Selenium
RCF Pond (as terrestrial) Molybdenum Molybdenum and Selenium
Pond A-5 (as terrestrial) Barium and Molybdenum Barium, Molybdenum,
Selenium, and Zinc
Pond 13 (as terrestrial) -- Selenium
Pond 18 (as terrestrial) Molybdenum and Selenium Molybdenum and Selenium

-- Not applicable for CPEC/receptor.
1exposure unit-specific CPEC

Striped Skunk

For the skunk (Figure U-28 in this appendix and Table U.A5-47 in Attachment 5), LOAEL/high
TRV-based HQs are less than 1 for all the inorganic sitewide CPECs. For organics, LOAEL/high
TRV-based HQs are less than 1 for most of the Sitewide CPECs except DDT (and total DDT)
and hexachlorobenzene in the Liquid Treatment Area; and DDE (and total DDT) in the
Remaining Onsite Areas.
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NOAEL/low TRV-based HQs are less than 1 for most of the inorganics except for selenium with
HQs ranging from 1 to 3 in RCRA Canyon, WCSA, A-Series Pond, Pond 13, Pond 18, and Pond
A-5; and molybdenum with HQs ranging from 1 to 4 in A-Series Pond, Pond 18, Pond A-5, and
RCF Pond. NOAEL/low TRV-based HQs for organics are less than 1 for most of the organics
with some exceptions, as summarized below:

¢ HQs for dioxin TEQ and total TEQ in the Central Drainage Area, Former Ponds and
Pads, and Remaining Onsite Areas ranging from 2 to 4

e HQ of 2 for MCPP in the Liquid Treatment Area

e HQs of 6 for DDT and 2 for MCPP in the Liquid Treatment Area

e HQs for DDE (and total DDT) in the Liquid Treatment Area, Maintenance Shed Area,
Remaining Onsite Areas, RCRA Canyon Area, Roadway Area, and WCSA ranging from
2to0 8

e HQ of 11 for hexachlorobenzene in the Liquid Treatment Area

LOAEL/high TRV-based HQs for all the exposure unit-specific CPECs are less than 1 for the
skunk (Table U.A5-47 in Attachment 5). NOAEL/low TRV-based HQs are also less than 1 for
most of the exposure unit-specific CPECs except mirex with an HQ of 2 in the Liquid Treatment
Area.

As presented in Table U-20 in this appendix and Table U.A5-64 in Attachment 5, for most of the
exposure units for the skunk, similar to the ERA LOAEL/high TRV-based HQs for metals, BTAG
LOAEL/high TRV-based HQs are less than 1. ERA LOAEL/high TRV-based HQs for total DDT
in the Liquid Treatment Area and in the Remaining Onsite Areas are greater than 1, whereas
the BTAG HQs for these CPECs are less 1 and also less than 20 times the ERA LOAEL/high
TRV-based HQs. BTAG NOAEL/low TRV-based HQs for some CPECs are greater than 1 and
also greater than the ERA NOAEL/low TRV-based HQs. These include nickel in all the
exposure units, cadmium in many of the exposure units, and lead in the Maintenance Shed
Area only. The BTAG NOAEL/low TRV-based HQs are similar in range to the ERA NOAEL/low
TRV-based HQs for the skunk for most of the metals except for cadmium and nickel BTAG high
HQs. These are about an order of magnitude greater than the BTAG HQs. The ERA
NOAEL/low TRV-based HQs for DDT and its metabolites in most of the exposure units are
greater than 1 for the skunk, whereas the BTAG NOAEL/low TRV-based TRVs are less than 1
for most of the exposure units except the Liquid Treatment Area and the Remaining Onsite
Areas. The ERA NOAEL/low TRV-based HQs are five times greater than the BTAG high HQs.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for Striped Skunk with HQs > 1
LOAEL/high TRVHQ >1 NOAEL/low TRV HQ > 1
RCRA Canyon Area - Selenium and DDE (and total
DDT)
Liquid Treatment Area DDT (and total DDT) and MCPP, DDE, DDT, Total
Hexachlorobenzene DDT, Hexachlorobenzene,
and Mirex'
WCSA -- Selenium and DDE (and total
DDT)
Maintenance Shed Area -- DDE (and total DDT)
Central Drainage Area - Dioxin TEQ (and total TEQ)
Roadway Area -- DDE (and total DDT)
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Exposure Area

CPECs for Striped Skunk with HQs > 1

LOAEL/high TRVHQ >1

NOAEL/low TRV HQ > 1

Remaining Onsite Area

DDE (and total DDT)

Dioxin TEQ (and total TEQ)
and DDE (and total DDT)

Former Ponds and Pads

Dioxin TEQ (and total TEQ)

A-Series Pond (as terrestrial)

Molybdenum and Selenium

Pond A-5 (as terrestrial)

Molybdenum and Selenium

Pond 13 (as terrestrial) -- Selenium
Pond 18 (as terrestrial) -- Molybdenum and Selenium
RCF Pond (as terrestrial) -- Molybdenum

-- Not applicable for CPEC/receptor.
1exposure unit-specific CPEC

6.1.3.10 Terrestrial Birds

Avian TRVs were not available for antimony, beryllium, and most of the VOCs and SVOCs;
therefore, potential risks to birds could not be estimated for these CPECs.

In sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figure U-29 through U-31 in
this appendix and Table U.A5-46 in Attachment 5) for the meadowlark as an invertivore (Figure
U-29 in this appendix and Table U.A5-46 in Attachment 5), LOAEL/high TRV-based HQs are
less than 1 for most of the Sitewide CPECs except for barium, cadmium, chromium, lead,
vanadium, PCB TEQ, and total TEQ with HQs ranging from 1 to 4. The Sitewide CPECs with
NOAEL/low TRV-based HQs ranging from 1 to 8 include barium, cadmium, chromium, copper,
total cyanide, lead, mercury, selenium, vanadium, zinc, dioxin TEQ, MCPP, Aroclor 1260, total
PCBs, and hexachlorobenzene. NOAEL/low TRV-based HQs for total PCB TEQ and total TEQ
are 35 and 38, respectively.

For the meadowlark as an herbivore (Figure U-30 in this appendix and Table U.A5-46 in
Attachment 5), LOAEL/high TRV-based HQs are less than 1 for most of the Sitewide CPECs
except for barium with an HQ of 3; and chromium and vanadium with HQs of 1. NOAEL/low
TRV-based HQs are also less than 1 for most of the Sitewide CPECs except barium, chromium,
copper, total cyanide, molybdenum, vanadium, zinc, MCPP, and total PCB TEQ (and total TEQ)
with HQs ranging from 1 to 8.

For the kestrel (Figure U-31 in this appendix and Table U.A5-46 in Attachment 5), LOAEL/high
TRV-based HQs are less than 1 for all of the CPECs. NOAEL/low TRV-based HQs are less
than 1 for all of the inorganics except zinc with an HQ of 1; and most of the organics except
DDE, DDT, total DDT, and hexachlorobenzene with HQs ranging from 2 to 6.

In the Sitewide terrestrial areas associated with Pond A-5 and Pond 18, the BTAG LOAEL/high
TRV-based HQs (Tables U-21 of this appendix and Tables U.A5-65 in Attachment 5) for all the
CPECs, similar to the ERA LOAEL/high TRV-based HQs, are less than 1 for all the terrestrial
birds except for DDT and total DDT with HQs of 2 for the kestrel. The BTAG NOAEL/low TRVs
for the invertivorous meadowlark, similar to the ERA NOAEL/low TRV-based HQs, are greater
than 1 and greater than the ERA NOAEL/low TRV-based HQs for cadmium, copper, lead, DDT,
and total DDT; however, the ERA NOAEL/low TRV-based HQs are less than 1 for the
invertivorous meadowlark. The BTAG NOAEL/low TRV-based HQs for the herbivorous
meadowlark are greater than 1 for cadmium, copper, and lead, whereas the ERA NOAEL/low
TRV-based HQs for these CPECs are less than 1. The BTAG NOAEL/low TRV-based HQs for
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the kestrel are greater than 1 for lead, DDE, DDT, and total DDT, whereas the ERA NOAEL/low
TRV-based HQs for these CPECs are also greater than 1 but less than the BTAG NOAEL/low
TRV-based HQs, except for the ERA NOAEL/low TRV-based HQ for lead, which is less than 1.

In sitewide terrestrial areas without ponds, risk estimates for terrestrial birds are similar to those
summarized above for sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figures
U-29 through U-31 of this appendix and Tables U.A5-65 in Attachment 5). The BTAG risk
estimates for terrestrial birds are similar to those summarized above for BTAG risk estimates for
sitewide terrestrial areas associated with Pond A-5 and Pond 18.

In the terrestrial exposure units (Figures U-29 through U-31 of this appendix and Tables U.A5-
47 in Attachment 5) for terrestrial birds, HQs are less than 1 for most of the CPECs except
some metals (mostly for the invertivorous meadowlark), dioxin TEQ, total TEQ, one herbicide,
PCBs, and some pesticides. Results are discussed below.

Invertivorous Western Meadowlark

For the invertivorous meadowlark (Figure U-29 of this appendix and Tables U.A5-47 in
Attachment 5), HQs are greater than 1 for some of the CPECs; results are summarized as
follows:

e For the RCRA Canyon, LOAEL/high TRV-based HQs range from 1 to 16 for barium,
cadmium, chromium, copper, lead, vanadium, and zinc; LOAEL/high TRV-based HQs for
all organic CPECs are less than 1; NOAEL/low TRV-based HQs range from 2 to 33 for
barium, cadmium, chromium, copper, lead, mercury, vanadium, selenium, and zinc; and
NOAEL/low TRV-based HQs for all organics are less than 1.

e In the Liquid Treatment Area, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except for cadmium, chromium, vanadium, MCPP, DDT (and total DDT) with
HQs ranging from 2 to 4; NOAEL/low TRV-based HQs range from 2 to 13 for cadmium,
chromium, copper, total cyanide, lead, mercury, selenium, vanadium, and zinc;
NOAEL/low TRV-based HQs range from 23 to 55 for DDT, total DDT,
hexachlorobenzene, and MCPP; and bis(2-ethylhexyl)phthalate with an HQ of 1.

e For the WCSA, LOAEL/high TRV-based HQs range from 1 to 28 for cadmium,
chromium, copper, lead, vanadium, and zinc; LOAEL/high TRV-based HQs for all
organic CPECs are less than 1; NOAEL/low TRV-based HQs range from 2 to 30 for
cadmium, chromium, copper, lead, mercury, selenium, vanadium, and zinc; and
NOAEL/low TRV-based HQs for all organic CPECs are less than 1.

e For the Burial Trench Area, LOAEL/high TRV-based HQs are less than 1 for most of the
CPECs except chromium and vanadium with HQs of 2; LOAEL/high TRV-based HQs for
all organic CPECs are less than 1; NOAEL/low TRV-based HQs range from 1 to 7 for
cadmium, chromium, lead, mercury, selenium, vanadium, and zinc; and NOAEL/low
TRV-based HQs are less than 1 for all the organic CPECs.

e For the Maintenance Shed Area, LOAEL/high TRV-based HQs are less than 1 for most
of the CPECs except cadmium, chromium, copper, lead, and vanadium with HQs
ranging from 1 to 17; and NOAEL/low TRV-based HQs range from 2 to 34 for barium,
cadmium, chromium, copper, lead, mercury, vanadium, zinc, dioxin TEQ (and total
TEQ), Aroclor 1260, and DDT (and total DDT).

o For the Central Drainage Area, LOAEL/high TRV-based HQs are less 1 for most of the
CPECs except chromium and vanadium with HQs of 2; and dioxin TEQ (and total TEQ)
with HQs of 1; and NOAEL/low TRV-based HQs range from 1 to 18 for barium,
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cadmium, chromium, copper, lead, mercury, selenium, vanadium, zinc, MCPP, dioxin
TEQ, total TEQ, Aroclor 1260, total PCBs, PCB TEQ, hexachlorobenzene, and bis(2-
ethylhexyl)phthalate.

e For the Administration Building Area, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except chromium and vanadium with an HQs of 1 and 2, respectively;
NOAEL/low TRV-based HQs range from 1 to 6 for cadmium, chromium, mercury,
selenium, vanadium, and zinc; and NOAEL/low TRV-based HQs are less than 1 for all
the organic CPECs.

e For the Roadway Area, LOAEL/high TRV-based HQs are less than 1 for most of the
CPECs except for chromium, copper, lead, vanadium, and Aroclor 1260 with HQs
ranging from 1 to 5; NOAEL/low TRV-based HQs range from 2 to 7 for cadmium,
chromium, copper, lead, mercury, selenium, vanadium, zinc, total PCBs, PCB TEQ, and
total TEQ; the NOAEL/low TRV-based HQ is 27 for Aroclor 1260; and bis(2-
ethylhexyl)phthalate has an HQ of 1.

e For the Remaining Onsite Areas, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except for chromium and vanadium with HQs of 1 and 2, respectively; and
NOAEL/low TRV-based HQs range from 1 to 6 for cadmium, chromium, lead, mercury,
selenium, vanadium, zinc, Aroclor 1260, and total DDT.

o For the Former Ponds and Pads, LOAEL/high TRV-based HQs are less than 1 for most
of the CPECs except for barium, chromium, and vanadium with HQs ranging from 1 to 2;
NOAEL/low TRV-based HQs range from 2 to 6 for barium, cadmium, chromium, lead,
mercury, selenium, vanadium, zinc, and PCB TEQ (and total TEQ); and the NOAEL/low
TRV-based HQ is 20 for total PCBs.

e For the A-Series Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for
all CPECs except cadmium, chromium, and selenium with HQs ranging from 1 to 4;
NOAEL/low TRV-based HQs range from 1 and 14 for cadmium, chromium, copper, lead,
mercury, selenium, and zinc; and NOAEL/low TRV-based HQs for all organics are less
than 1.

o For the RCF Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for most
of the CPECs except barium and chromium with HQs of 1 and 2, respectively;
NOAEL/low TRV-based HQs range from 1 to 7 for barium, cadmium, chromium, copper,
lead, mercury, selenium, and zinc; and NOAEL/low TRV-based HQs for all organics are
less than 1 with the exception of Total PCBs with an HQ of 1.

e For Pond A-5, LOAEL/high TRV-based HQs are less than 1 for most of the CPECs
except barium, cadmium, chromium, and selenium with HQs ranging from 2 to 7;
NOAEL/low TRV-based HQs range from 3 to 25 for barium, cadmium, chromium,
copper, selenium, and zinc; and NOAEL/low TRV-based HQs for all organics are less
than 1.

e For Pond 13, LOAEL/high TRV-based HQs are less than 1 for all CPECs except
cadmium and chromium with HQs of 2 and 1, respectively; and NOAEL/low TRV-based
HQs are less than 1 for all CPECs except cadmium, chromium, lead, mercury, selenium,
and zinc with HQ ranging from 3 to 7.

e For Pond 18, LOAEL/high TRV-based HQs are less than 1 for most of the CPECs
except cadmium, chromium, and selenium with HQs ranging from 2 to 3; NOAEL/low
TRV-based HQs range from 3 to 12 for cadmium, chromium, copper, lead, mercury,
selenium, and zinc; and NOAEL/low TRV-based HQs for all organics are less than 1.

LOAEL/high TRV-based HQs for all of the exposure unit-specific CPECs are less than 1 except

for endrin in the Central Drainage Area with an HQ of 2 (Table U.A5-47 in Attachment 5).
LOAEL/high TRV-based HQs are also less than 1 for most of the exposure unit-specific CPECs
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except aldrin and endrin in the Central Drainage Area and endrin in the Remaining Onsite
Areas. High HQs for these exposure unit-specific CPECs range from 2 to 20.

As presented in Table U-20 in this appendix and Table U.A5-65 in Attachment 5, for the
invertivorous meadowlark, the BTAG LOAEL/high TRV-based HQs, similar to the ERA
LOAEL/high TRV-based HQs, are less than 1 for most of the CPECs in most of the exposure
units. However, the BTAG LOAEL/high TRV-based HQs for cadmium and lead are greater than
1 in many of the exposure units. The BTAG LOAEL/high TRV-based HQs for DDT and its
metabolites are greater than 1 and also greater, but not significantly, than the ERA LOAEL/high
TRV-based HQs in the Liquid Treatment Area. The BTAG NOAEL/low TRV-based HQs are
greater than 1 and greater than the ERA NOAEL/low TRV-based HQs (as discussed above) for
cadmium, copper, lead, and DDT and its metabolites in most or all of the exposure units.

CPECs that have HQs greater than 1 include:

CPECs for Invertivorous Western Meadowlark
with HQs > 1

Exposure Area

LOAEL/high TRVHQ >1

NOAEL/low TRV HQ >1

RCRA Canyon Area

Barium, Cadmium, Chromium,
Copper, Lead, Vanadium,
Zinc, and di-n-butyl phthalate’

Barium, Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, Vanadium, Zinc,
and di-n-butyl phthalate’

Liquid Treatment Area

Cadmium, Chromium,
Vanadium, MCPP, and DDT
(and total DDT)

Cadmium, Chromium,
Copper, total Cyanide, Lead,
Mercury, Selenium,
Vanadium, Zinc, MCPP, DDT
(and total DDT),
Hexachlorobenzene, and
Bis(2-ethylhexyl)phthalate

WCSA

Cadmium, Chromium,
Copper, Lead, Vanadium, and
Zinc

Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, Vanadium, and
Zinc

Burial Trench Area

Chromium and Vanadium

Cadmium, Chromium, Lead,
Mercury, Selenium,
Vanadium, and Zinc

Maintenance Shed Area

Cadmium, Chromium,
Copper, Lead, and Vanadium

Barium, Cadmium, Chromium,
Copper, Lead, Mercury,
Vanadium, Zinc, Dioxin TEQ
(total TEQ), Aroclor 1260,
DDT (total DDT)

Central Drainage Area

Chromium, Vanadium, dioxin
TEQ (and total TEQ), Bis(2-
ethylhexyl)phthalate, and
Endrin’

Barium, Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, Vanadium, Zinc,
Dioxin TEQ (and total TEQ),
MCPP, Aroclor 1260, total
PCBs, PCB TEQ,
Hexachlorobenzene, Bis(2-
ethylhexyl)phthalate, Aldrin’,
and Endrin’
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Exposure Area

CPECs for Invertivorous Western Meadowlark
with HQs > 1

LOAEL/high TRV HQ > 1

NOAEL/low TRVHQ >1

Administration Building Area

Chromium and Vanadium

Cadmium, Chromium,
Mercury, Selenium,
Vanadium, and Zinc

Roadway Area

Chromium, Copper, Lead, and
Vanadium

Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, Vanadium, Zinc,
total TEQ, Aroclor 1260, total
PCBs, PCB TEQ, and bis(2-
ethylhexyl)phthalate

Remaining Onsite Area

Chromium and Vanadium

Cadmium, Chromium, Lead,
Mercury, Selenium,
Vanadium, Zinc, Aroclor 1260,
total DDT, and Endrin’

Former Ponds and Pads

Barium, Chromium,
Vanadium, and total PCBs

Barium, Cadmium, Chromium,
Lead, Mercury, Selenium,
Vanadium, Zinc, total TEQ,
total PCBs, and PCB TEQ

A-Series Pond (as terrestrial)

Cadmium, Chromium, and
Selenium

Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, and Zinc

RCF Pond (as terrestrial)

Barium and Chromium

Barium, Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, Zinc, and Total
PCBs

Pond A-5 (as terrestrial)

Barium, Cadmium, Chromium,
and Selenium

Barium, Cadmium, Chromium,
Copper, Selenium, and Zinc

Pond 13 (as terrestrial)

Cadmium and Chromium

Cadmium, Chromium, Lead,
Mercury, Selenium, and Zinc

Pond 18 (as terrestrial)

Cadmium, Chromium, and
Selenium

Cadmium, Chromium,
Copper, Lead, Mercury,
Selenium, and Zinc

-- Not applicable for CPEC/receptor.

1exposure unit-specific CPEC

Herbivorous Western Meadowlark

For the herbivorous meadowlark (Figure U-30 of this appendix and Tables U.A5-47 in
Attachment 5), HQs are greater than 1 for a few of the CPECs; results are summarized as

follows:

e For the RCRA Canyon, LOAEL/high TRV-based HQs are 22, 3, and 1 for barium,
chromium, and vanadium, respectively; LOAEL/high TRV-based HQs for all organic
CPECs are less than 1; NOAEL/low TRV-based HQs range from 1 to 44 for barium,
chromium, copper, lead, molybdenum, selenium, vanadium, and zinc; and NOAEL/low
TRV-based HQs for all organics are less than 1.

e In the Liquid Treatment Area, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except for vanadium and MCPP with HQs of 1 and 4, respectively; NOAEL/low
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TRV-based HQs range from 1 to 8 for copper, total cyanide, molybdenum, selenium,
vanadium, zinc, hexachlorobenzene; and the NOAEL/low TRV-based HQ is 40 for
MCPP.

o For the WCSA, LOAEL/high TRV-based HQs range from 2 to 10 for chromium, copper,
and vanadium; LOAEL/high TRV-based HQs for all organic CPECs are less than 1;
NOAEL/low TRV-based HQs range from 1 to 10 for chromium, copper, molybdenum,
selenium, vanadium, and zinc; and NOAEL/low TRV-based HQs for all organic CPECs
are less than 1.

e For the Burial Trench Area, LOAEL/high TRV-based HQs are less than 1 for all CPECs
except vanadium with an HQ of 2; NOAEL/low TRV-based HQs range from 1 to 4 for
molybdenum, selenium, vanadium, and zinc; and NOAEL/low TRV-based HQs are less
than 1 for all the organic CPECs.

¢ For the Maintenance Shed Area, LOAEL/high TRV-based HQs are less than 1 for most
of the CPECs except barium, chromium, lead, and vanadium with HQs ranging from 1 to
6; NOAEL/low TRV-based HQs range from 1 to 12 for barium, chromium, copper, lead,
molybdenum, vanadium, and zinc; and NOAEL/low TRV-based HQs are less than 1 for
all organic CPECs.

e For the Central Drainage Area, LOAEL/high TRV-based HQs are less 1 for all the
CPECs except vanadium with an HQ of 2; and NOAEL/low TRV-based HQs range from
1 to 3 for barium, molybdenum, mercury, selenium, vanadium, zinc, and MCPP.

e For the Administration Building Area, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except vanadium with an HQ of 1; NOAEL/low TRV-based HQs range from 1 to
3 for molybdenum, selenium, and vanadium; and NOAEL/low TRV-based HQs are less
than 1 for all the organic CPECs.

e For the Roadway Area, LOAEL/high TRV-based HQs are less than 1 for most of the
CPECs except for chromium and vanadium with HQs of 2; NOAEL/low TRV-based HQs
range from 1 to 3 for chromium, copper, lead, molybdenum, selenium, vanadium, and
zinc; and NOAEL/low TRV-based HQs are less than 1 for all the organic CPECs.

o For the Remaining Onsite Areas, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except vanadium with an HQ of 1; NOAEL/low TRV-based HQs range from 1 to
3 for molybdenum, selenium, and vanadium; and NOAEL/low TRV-based HQs are less
than 1 for all the organic CPECs.

o For the Former Ponds and Pads, LOAEL/high TRV-based HQs are less than 1 for all of
the CPECs except for barium and vanadium with an HQ of 2 and 1, respectively; and
NOAEL/low TRV-based HQs range from 2 to 5 for barium, molybdenum, selenium,
vanadium, zinc, PCB TEQ, and total TEQ.

o For the A-Series Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for
all CPECs except selenium with an HQ of 2; NOAEL/low TRV-based HQs range from 1
to 10 for molybdenum, selenium, and zinc, respectively; and NOAEL/low TRV-based
HQs for all organics are less than 1.

o For the RCF Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for all
CPECs except barium with an HQ of 2; NOAEL/low TRV-based HQs are 3 for barium,
molybdenum, and selenium; and 1 for zinc; and NOAEL/low TRV-based HQs for all
organics are less than 1.

e For Pond A-5, LOAEL/high TRV-based HQs are less than 1 for all CPECs except
barium, chromium, and selenium with HQs ranging from 1 to 9; NOAEL/low TRV-based
HQs range from 1 to 18 for barium, cadmium, chromium, copper, molybdenum, nickel,
selenium, and zinc; and NOAEL/low TRV-based HQs for all organics are less than 1.

e For Pond 13, LOAEL/high TRV-based HQs are less than 1 for all CPECs except
selenium with an HQ of 2; NOAEL/low TRV-based HQs are less than 1 for all CPECs
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except selenium with an HQ of 6, and tin and zinc with HQs of 1; and NOAEL/low TRV-
based HQs for all organics are less than 1.

e For Pond 18, LOAEL/high TRV-based HQs are less than 1 for all CPECs except
selenium with an HQ of 4; NOAEL/low TRV-based HQs range from 1 to17 for copper,
molybdenum, selenium, and zinc, respectively; and NOAEL/low TRV-based HQs for all
organics are less than 1.

LOAEL/high TRV-based HQs for all the exposure unit-specific CPECs are less than 1;
NOAEL/low TRV-based HQs are less than 1 for most of the exposure unit-specific CPECs
except for endrin in the Central Drainage Area and in the Remaining Onsite Areas with HQs of 2
(Table U.A5-47 in Attachment 5).

As presented in Table U-20 in this appendix and Table U.A5-65 in Attachment 5 for the
herbivorous meadowlark, the BTAG LOAEL/high TRV-based HQs, similar to the ERA
LOAEL/high TRV-based HQs, are less than 1 for all the CPECs in all the exposure units except
lead in the Maintenance Shed Area. The ERA LOAEL/high TRV-based HQ is approximately
three times greater than the BTAG LOAEL/high TRV-based HQs for lead. The BTAG
NOAEL/low TRV-based HQs are greater than 1 and greater than the ERA NOAEL/low TRV-
based HQs (as discussed above) for cadmium, copper, and lead in most or all the exposure
units and DDT and its metabolites in the Liquid Treatment Area only.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for Herbivorous Western Meadowlark with HQs > 1

LOAEL/high TRVHQ >1

NOAEL/low TRV HQ >1

RCRA Canyon Area

Barium, Chromium, and
Vanadium

Barium, Chromium, Copper,
Lead, Molybdenum, Selenium,
Vanadium, and Zinc

Liquid Treatment Area

Vanadium and MCPP

Copper, total Cyanide,
Molybdenum, Selenium,
Vanadium, Zinc, MCPP, and
hexachlorobenzene

WCSA

Chromium, Copper, and
Vanadium

Chromium, Copper,
Molybdenum, Selenium,
Vanadium, and Zinc

Burial Trench Area

Vanadium

Molybdenum, Selenium,
Vanadium, and Zinc

Maintenance Shed Area

Barium, Chromium, Lead, and
Vanadium

Barium, Chromium, Copper,
Lead, Molybdenum,
Vanadium, and Zinc

Central Drainage Area Vanadium Barium, Mercury,
Molybdenum, Selenium,
Vanadium, Zinc, and Endrin’

Administration Building Area Vanadium Molybdenum, Selenium, and

Vanadium

Roadway Area

Chromium and Vanadium

Chromium, Copper, Lead,
Molybdenum, Selenium,
Vanadium, and Zinc

Remaining Onsite Area Vanadium Molybdenum, Selenium,
Vanadium, and Endrin’
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Exposure Area CPECs for Herbivorous Western Meadowlark with HQs > 1
LOAEL/high TRVHQ > 1 NOAEL/low TRV HQ > 1
Former Ponds and Pads Barium and Vanadium Barium, Molybdenum,

Selenium, Vanadium, Zinc,
and PCB TEQ (and total TEQ)

A-Series Pond (as terrestrial) | Selenium Molybdenum, Selenium, and
Zinc

RCF Pond (as terrestrial) Barium Barium, Molybdenum,
Selenium, and Zinc

Pond A-5 (as terrestrial) Barium, Chromium, and Barium, Cadmium, Chromium,

Selenium Copper, Molybdenum, Nickel,

Selenium, and Zinc

Pond 13 (as terrestrial) Selenium Selenium, Tin, and Zinc

Pond 18 (as terrestrial) Selenium Copper , Molybdenum,

Selenium, and Zinc

-- Not applicable for CPEC/receptor.
exposure unit-specific CPEC

American Kestrel

For the kestrel (Figure U-31 of this appendix and Tables U.A5-47 in Attachment 5), HQs are
greater than 1 for some of the CPECs; results are summarized as follows:

CSC

For the RCRA Canyon, LOAEL/high TRV-based HQs are less than 1 for all CPECs and
NOAEL/low TRV-based HQs are less than 1 for all CPECs except barium and zinc with
HQs of 1; and DDE and total DDT both have HQs of 5.

In the Liquid Treatment Area, LOAEL/high TRV-based HQs are less than 1 for all
CPECs except for DDT and total DDT with HQs of 2 and 3, respectively; and
NOAEL/low TRV-based HQs range from 1 to 40 for zinc, MCPP, DDE, DDT, total DDT,
and hexachlorobenzene.

For the WCSA, LOAEL/high TRV-based HQs are less than 1 for all CPECs except
chromium with an HQ of 2; NOAEL/low TRV-based HQs range from 1 to 6 for chromium,
zinc, DDE, and total DDT.

For the Burial Trench Area, LOAEL/high TRV-based HQs and NOAEL/low TRV-based
HQs are less than 1 for all CPECs except zinc with an HQ of 1.

For the Maintenance Shed Area, LOAEL/high TRV-based HQs are less than 1 for all the
CPECs except lead and DDE (and total DDT) with HQs of 1; and NOAEL/low TRV-
based HQs range from 1 to 15 for lead, zinc, DDE, DDT, and total DDT.

For the Central Drainage Area, LOAEL/high TRV-based HQs are less than 1 for all the
CPECs; NOAEL/low TRV-based HQs are less than 1 for all the CPECs except for zinc,
total TEQ, DDT (and total DDT) with an HQ of 1; and hexachlorobenzene with an HQ of
2.

For the Administration Building Area, LOAEL/high TRV-based HQs and NOAEL/low
TRV-based HQs are less than 1 for all CPECs except zinc with an HQ of 1.

For the Roadway Area, LOAEL/high TRV-based HQs are less than 1 for all the CPECs;
NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for zinc,
DDE, DDT, and total DDT with HQs that range from 1 to 5.

For the Remaining Onsite Areas, LOAEL/high TRV-based HQs and NOAEL/low TRV-
based HQs are less than 1 for all CPECs, except molybdenum which has an HQ of 1.
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e For the Former Ponds and Pads, LOAEL/high TRV-based HQs are less than 1 for all the
CPECs; NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for
zinc, dioxin TEQ, total TEQ, DDE, and total DDT with HQs ranging from 1 to 3.

o For the A-Series Pond (as terrestrial), LOAEL/high TRV-based HQs are less than 1 for
all the CPECs; NOAEL/low TRV-based HQs are less than 1 for all the CPECs except for
molybdenum, selenium, and zinc with HQs ranging from 1 to 2.

e For the RCF Pond (as terrestrial), LOAEL/high TRV-based HQs and NOAEL/low TRV-
based HQs are less than 1 for all CPECs except zinc which has an HQ of 1.

e For Pond A-5, LOAEL/high TRV-based HQs and NOAEL/low TRV-based HQs are less
than 1 for all CPECs except molybdenum, selenium, and zinc which have HQs of 1.

e For Pond 13, LOAEL/high TRV-based HQs and NOAEL/low TRV-based HQs are less
than 1 for all CPECs except zinc which has an HQ of 1.

e For Pond 18, LOAEL/high TRV-based HQs are less than 1 for all CPECs; NOAEL/low
TRV-based HQs are less than 1 for all the CPECs except for selenium and zinc, which
have HQs of 2 and 1, respectively.

LOAEL/high TRV-based HQs for all of the exposure unit-specific CPECs are less than 1.
NOAEL/low TRV-based HQs are less than 1 for most of the exposure unit-specific CPECs
except for endrin in the Central Drainage Area with an HQ of 2 (Table U.A5-47 in Attachment 5).

As presented in Table U-20 in this appendix and Table U.A5-65 in Attachment 5 for the kestrel,
the BTAG LOAEL/high TRV HQs, similar to the ERA LOAEL/high TRV HQs, are less than 1 for
all of the metals in all of the exposure units. The BTAG LOAEL/high TRV HQs for DDT and its
metabolites are greater than 1 and greater than the ERA LOAEL/high TRV HQs in many of the
exposure units. The BTAG NOAEL/low TRV-based HQs are greater than 1 and greater than the
ERA NOAEL/low TRV-based HQs (as discussed above) for lead, DDT, and its metabolites in
most or all of the exposure units.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for American Kestrel with HQs > 1

LOAEL/high TRVHQ >1 NOAEL/low TRV HQ >1

RCRA Canyon Area Barium, Zinc, DDE (and DDT)

Liquid Treatment Area DDT (and total DDT) Zinc, MCPP, DDE, DDT, total
DDT, and Hexachlorobenzene

WCSA Chromium Chromium, Zinc, and DDE
(and total DDT)

Maintenance Shed Area Lead, DDE (and total DDT) Lead, Zinc, DDE, DDT, and
total DDT

Central Drainage Area - Zinc, total TEQ, DDT (and
total DDT),
Hexachlorobenzene and
Endrin’

Roadway Area - Zinc, DDE, DDT, and total
DDT

Former Ponds and Pads - Zinc, Dioxin TEQ (and total
TEQ) and DDE (and total
DDE)

A-Series Pond (as terrestrial) -- Molybdenum, Selenium, and
Zinc
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Exposure Area CPECs for American Kestrel with HQs > 1

LOAEL/high TRVHQ >1 NOAEL/low TRV HQ > 1

RCF Pond (as terrestrial) -- Zinc

Pond A-5 (as terrestrial) -- Molybdenum, Selenium, and
Zinc

Pond 13 (as terrestrial) - Zinc

Pond 18 (as terrestrial) -- Selenium and Zinc

-- Not applicable for CPEC/receptor.
exposure unit-specific CPEC

6.1.3.11 Summary of Risk Estimates for Terrestrial Wildlife

To summarize, for terrestrial mammals and birds, chemicals with low HQs greater than 1 based
on the non-spatial EPCs include the following:

Terrestrial Wildlife: CPECs with HQs > 1

Mammals Birds
Metals Organic Chemicals Metals Organic Chemicals
Barium Dioxin TEQ Barium Dioxin TEQ
Cadmium Aroclor 1260 Cadmium Aroclor 1260
Chromium total PCBs Chromium total PCBs
Copper PCB TEQ Copper PCB TEQ
Lead total TEQ Total Cyanide total TEQ
Molybdenum MCPA Lead MCPP
Nickel MCPP Mercury
Selenium DDE Molybdenum DDE
Zinc DDT Nickel DDT
-- total DDT Selenium total DDT
-- Hexachlorobenzene Vanadium Hexachlorobenzene
— TCE Zinc Aldrin’
- PCE - Endrin’
Bis(2-ethylhexyl)
— Dieldrin’ — Phthalate
- Mirex’ -- -
- Endrin’ -- --
. Heptachlor Epoxide’ - -

! Exposure unit-specific CPECs only (not sitewide CPECs).
-- Not applicable for CPEC/receptor.

These sitewide CPECs were further evaluated using spatial EPC data as described below. The
chemicals with BTAG HQs greater than 1 were not further evaluated, and any uncertainty
associated with this decision is discussed in Sections 7.4.3 and 7.5.5.

The exposure unit-specific risk drivers for terrestrial mammals and birds were detected in low
frequency in the Sitewide evaluation and, therefore, they were not further evaluated spatially.
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6.1.3.12 Aquatic Mammals

Mammalian TRVs were not available for some of the VOCs (Freon 113, methylcyclopentane,
nonanal, and propanal) and n-nitrosopyrrolidine; therefore, potential risks to aquatic mammals
could not be estimated for these CPECs.

Raccoon

In Pondwide areas (Figure U-32 of this appendix and Tables U.A5-48 in Attachment 5),
LOAEL/high TRV-based HQs for the raccoon are less than 1 for all of the CPECs except barium
with an HQ of 1. NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except
barium, cadmium, molybdenum, selenium, total PCB TEQ, and total TEQ with HQs ranging
from 1 to 6.

In Stormwater Impoundments (Figure U-32 of this appendix and Tables U.A5-48 in Attachment
5), LOAEL/high TRV-based HQs for the raccoon are less than 1 for all CPECs. NOAEL/low
TRV-based HQs for the raccoon are less than 1 for most of the CPECs except cadmium,
molybdenum, selenium, total PCB TEQ, and total TEQ with HQs ranging from 1 to 11.

In Pondwide areas and Stormwater Impoundments, the BTAG LOAEL/high TRV-based HQs
(Table U-22 of this appendix and Table U.A5-67 in Attachment 5), similar to the ERA
LOAEL/high TRV-based HQs, are less than 1 for all the CPECs for the raccoon. The BTAG
NOAEL/low TRV-based HQs are greater than 1 and greater than the ERA NOAEL/low TRV-
based HQs for cadmium and nickel. The BTAG NOAEL/low TRV-based HQs for cadmium and
nickel are about an order of magnitude greater than the ERA NOAEL/low TRV-based HQs.

For the individual ponds (Figure U-32 of this appendix and Tables U.A5-50 in Attachment 5),
HQs are greater than 1 for some of the CPECs; results are summarized as follows:

o For the A-Series Pond, LOAEL/high TRV-based HQs are less than 1 for all the CPECs;
and NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for
cadmium, molybdenum, and selenium with HQs ranging from 2 to 10.

e For the RCF Pond, LOAEL/high TRV-based HQs are less than 1 for all the CPECs; and
NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for
molybdenum, selenium, total PCB TEQ, and total TEQ with HQs ranging from 4 to 5.

e For Pond A-5, LOAEL/high TRV-based HQs are less than 1 for all the CPECs except for
barium with an HQ of 2; and NOAEL/low TRV-based HQs are less than 1 for most of the
CPECs except for barium, cadmium, molybdenum, and selenium with HQs ranging from
3t09.

e For Pond 13, LOAEL/high TRV-based HQs are less than 1 for all the CPECs; and
NOAEL/low TRV-based HQs are less than 1 for all the CPECs except for selenium with
an HQ of 6.

e For Pond 18, LOAEL/high TRV-based HQs are less than 1 for all the CPECs; and
NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for cadmium,
molybdenum, and selenium with HQs of 1, 2, and 14, respectively.

As presented in Table U-22 in this appendix and Table U.A5-67 in Attachment 5, for the
individual ponds, BTAG LOAEL/high TRV-based HQs, similar to the ERA LOAEL/high TRV-
based HQs, are less than 1 for all of the CPECs for the raccoon. The BTAG NOAEL/low TRV-
based HQs are greater than 1 and greater than the ERA NOAEL/low TRV-based HQs for
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cadmium and nickel. The BTAG NOAEL/low TRV-based high HQs for cadmium and nickel are
about an order of magnitude greater than the ERA NOAEL/low TRV-based HQs.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for Raccoon with HQs > 1
LOAEL/high TRVHQ >1 NOAEL/low TRV HQ >1

A-Series Pond -- Cadmium, Molybdenum, and
Selenium

RCF Pond - Molybdenum, Selenium and
PCB TEQ (and total TEQ)

Pond A-5 Barium Barium, Cadmium,
Molybdenum, and Selenium

Pond 13 -- Selenium

Pond 18 -- Cadmium, Molybdenum, and
Selenium

-- Not applicable for CPEC/receptor.

6.1.3.13 Aquatic Birds

Avian TRVs were not available for antimony and beryllium, some of the SVOCs, and many of
the VOCs; therefore, potential risks to birds could not be estimated for these CPECs.

Killdeer

For the killdeer, in Pondwide areas (Figure U-33 of this appendix and Tables U.A5-48 in
Attachment 5), LOAEL/high TRV-based HQs are less than 1 for most of the CPECs except
cadmium, chromium, selenium, total PCB TEQ, and total TEQ with HQs ranging from 1 to 2,
and barium with an HQ of 21. NOAEL/low TRV-based HQs are less than 1 for most of the
CPECs except cadmium, chromium, copper, nickel, selenium, tin, zinc, Aroclor 1260, and total
PCBs with HQs ranging from 1 to 7; and NOAEL/low TRV-based HQs range from 16 to 42 for
barium, total PCB TEQ, and total TEQ.

In Stormwater Impoundments (Figure U-33 of this appendix and Tables U.A5-49 in Attachment
5), LOAEL/high TRV-based HQs for the killdeer are less than 1 for most of the CPECs except
barium, chromium, selenium, tin, total PCB TEQ and total TEQ with HQs ranging from 2 to 3.
NOAEL/low TRV-based HQs for the killdeer are less than 1 for most of the CPECs except for
barium, cadmium, chromium, copper, selenium, tin, zinc, Aroclor 1260, total PCBs, and total
PCB TEQ, and total TEQ with HQs ranging from 1 to 19.

For individual ponds (Figure U-33 of this appendix and Tables U.A5-50 in Attachment 5), HQs
are greater than 1 for some of the CPECs; results are summarized as follows:

o For the A-Series Pond, LOAEL/high TRV-based HQs are less than 1 for most of the
CPECs except for arsenic, chromium, copper, manganese, mercury, molybdenum, and
zinc with HQs ranging from 1 to 16, and selenium and vanadium with HQs of 518 and
170, respectively; and NOAEL/low TRV-based HQs are greater than 1 for most of the
inorganic CPECs including arsenic, barium, cadmium, chromium, copper, manganese,
mercury, molybdenum, nickel, and zinc with HQs ranging from 2 to 51, and selenium
and vanadium, with HQs of 2,096 and 350, respectively.
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For the RCF Pond, LOAEL/high TRV-based HQs are less than 1 for most of the CPECs
except barium, chromium, total PCB TEQ, and total TEQ with HQs ranging from 2 to 5;
and NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for
barium, cadmium, chromium, copper, selenium, tin, zinc, Aroclor 1260, total PCBs, total
PCB TEQ, and total TEQ with HQs ranging from 2 to 19.

For Pond A-5, LOAEL/high TRV-based HQs are less than 1 for most of the CPECs
except cadmium, chromium, and selenium with HQs ranging from 2 to 4, and barium
with an HQ of 31; and NOAEL/low TRV-based HQs are less than 1 for most of the
CPECs except for cadmium, chromium, copper, molybdenum, nickel, selenium, zinc,
and PCB TEQ with HQs ranging from 1 to 12, and barium with an HQ of 61.

For Pond 13, LOAEL/high TRV-based HQs are less than 1 for all the CPECs except
chromium, selenium, and tin with HQs of 1; and NOAEL/low TRV-based HQs are less
than 1 for all the CPECs except for barium, cadmium, chromium, copper, selenium, tin,
and zinc with HQs ranging from 2 to 5.

For Pond 18, LOAEL/high TRV-based HQs are less than 1 for most of the CPECs
except barium, chromium, selenium, and tin with HQs ranging from 1 to 5; and
NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for barium,
cadmium, chromium, copper, nickel, selenium, tin, and zinc with HQs ranging from 1 to
19.

As presented in Table U-22 in this appendix and Table U.A5-67 in Attachment 5 for the killdeer
in Pondwide areas, Stormwater Impoundments, and in the exposure units, the BTAG
LOAEL/high TRV-based HQs, similar to the ERA LOAEL/high TRV-based HQs, are less than 1
for most of the CPECs. Exceptions are arsenic and manganese in the A-Series Pond, where the
ERA HQs are greater than 1, whereas the BTAG HQs are less than 1 (cadmium HQ in Pond A-
5 is greater than 1 but similar for both sets of TRVs). The BTAG NOAEL/low TRV-based HQs
are greater than 1 and greater than the ERA NOAEL/low TRV-based HQs for cadmium, copper,
lead, and nickel in many of these areas; and DDD and total DDT in Pondwide areas,
Stormwater Impoundments, and the RCF Pond only.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for Killdeer with HQs > 1

LOAEL/high TRVHQ >1

NOAEL/low TRVHQ >1

A-Series Pond

Arsenic, Chromium, Copper,
Manganese, Mercury,
Molybdenum, Selenium,
Vanadium, and Zinc

Arsenic, Barium, Cadmium,
Chromium, Copper,
Manganese, Mercury,
Molybdenum, Nickel,
Selenium, Tin, Vanadium, and
Zinc

RCF Pond Barium and Chromium Barium, Cadmium, Chromium,
Copper, Selenium, Tin, Zinc,
Aroclor 1260, total PCBs, and
PCB TEQ (and total TEQ)

Pond A-5 Barium, Cadmium, Chromium, | Barium, Cadmium, Chromium,

and Selenium Copper, Nickel, Molybdenum,

Selenium, Zinc, and PCB TEQ
(and total TEQ)
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Exposure Area CPECs for Killdeer with HQs > 1
LOAEL/high TRVHQ > 1 NOAEL/low TRV HQ > 1
Pond 13 Chromium, Selenium, and Tin | Barium, Cadmium, Chromium,
Copper, Selenium, Tin, and
Zinc
Pond 18 Barium, Chromium, Selenium, | Barium, Cadmium, Chromium,
and Tin Copper, Nickel, Selenium, Tin,
and Zinc

-- Not applicable for CPEC/receptor.
Mallard

For the mallard, in Pondwide areas (Figure U-34 of this appendix and Tables U.A5-48 in
Attachment 5), LOAEL/high TRV-based HQs are less than 1 for most of the CPECs except for
barium with an HQ of 6. NOAEL/low TRV-based HQs are less than 1 for most of the CPECs
except barium, cadmium, selenium, total PCBs, total PCB TEQ, and total TEQ with HQs ranging
from 2 to 12.

In Stormwater Impoundments (Figure U-34 of this appendix and Tables U.A5-49 in Attachment
5), LOAEL/high TRV-based HQs for the mallard are less than 1 for all of the CPECs.
NOAEL/low TRV-based HQs are less than 1 for most of the CPECs except for barium,
cadmium, selenium, total PCBs, total PCB TEQ, and total TEQ with HQs ranging from 1 to 6.

For individual ponds (Figure U-34 of this appendix and Tables U.A5-50 in Attachment 5), HQs
are greater than 1 for some of the CPECs; results are summarized as follows:

o For the A-Series Pond, LOAEL/high TRV-based HQs are less than 1 for most of the
CPECs except for chromium and mercury with HQs of 5 and 4, respectively, and
selenium with an HQ of 177; and NOAEL/low TRV-based HQs are greater than 1 for
most of the inorganic CPECs including chromium, copper, manganese, mercury,
molybdenum, and zinc with HQs ranging from 2 to 17, and selenium with an HQ of 714.

e For the RCF Pond, LOAEL/high TRV-based HQs are less than 1 for all the CPECs
except barium with an HQ of 1; and NOAEL/low TRV-based HQs are less than 1 for
most of the CPECs except for barium, selenium, total PCBs, total PCB TEQ, and total
TEQ with HQs ranging from 3 to 6.

e For Pond A-5, LOAEL/high TRV-based HQs are less than 1 for most of the CPECs
except barium with an HQ of 9; and NOAEL/low TRV-based HQs are less than 1 for
most of the CPECs except for barium, cadmium, and selenium with HQs ranging from 3
to 17.

e For Pond 13, LOAEL/high TRV-based HQs are less than 1 for all the CPECs; and
NOAEL/low TRV-based HQs are less than 1 for all the CPECs except for selenium with
an HQ of 2.

e For Pond 18, LOAEL/high TRV-based HQs are less than 1 for all the CPECs except
selenium with an HQ of 1; NOAEL/low TRV-based HQs are less than 1 for all the
CPECs except for cadmium and selenium with HQs of 1 and 5, respectively.

As presented in Table U-22 in this appendix and Table U.A5-67 in Attachment 5, for the mallard

in Pondwide areas, Stormwater Impoundments, and in the exposure units, the BTAG
LOAEL/high TRV-based HQs, similar to the ERA LOAEL/high TRV-based HQs, are less than 1
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for all of the CPECs. The BTAG NOAEL/low TRV-based HQs are greater than 1 and greater
than the ERA NOAEL/low TRV-based HQs for cadmium and lead in many of these areas.

CPECs that have HQs greater than 1 include:

Exposure Area CPECs for Mallard with HQs > 1
LOAEL/high TRV HQ >1 NOAEL/low TRV HQ >1
A-Series Pond Chromium, Mercury, and Chromium, Copper,
Selenium Manganese, Mercury,

Molybdenum, Selenium,
Vanadium, and Zinc

RCF Pond Barium Barium, Selenium, total PCBs,
and PCB TEQ (and total TEQ)
Pond A-5 Barium Barium, Cadmium, and
Selenium
Pond 13 - Selenium
Pond 18 Selenium Cadmium and Selenium

-- Not applicable for CPEC/receptor.

6.1.3.14 Summary of Risk Estimates for Aquatic Wildlife

To summarize, for aquatic mammals and birds, the chemicals with low HQs greater than 1
based on the non-spatial EPCs include the following:

Aquatic Wildlife: CPECs with HQs > 1

Mammals Birds
Metals Organic Chemicals Metals Organic Chemicals
Barium PCB TEQ (and total Arsenic Aroclor 1260
TEQ)
Cadmium - Barium total PCBs
Molybdenum -- Cadmium PCB TEQ (and total
TEQ)
Selenium -- Chromium --
Manganese' -- Copper -
zZinc' -- Manganese --
-- -- Mercury --
-- -- Molybdenum --
-- -- Nickel --
-- - Selenium --
-- -- Vanadium --
- -- Tin -
- -- Zinc -

-- Not applicable for CPEC/receptor.
= HQ > 1 in offsite drainages only

Chemicals with BTAG HQs greater than 1 were not further evaluated, and any uncertainty
associated with this decision is discussed in Sections 7.4.3 and 7.5.5.
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6.1.4 Risk Estimates Offsite Drainages

Risks were estimated for aquatic ecological communities and aquatic wildlife using offsite data.
As discussed in the Rl Report (Section 4.3.1, and depicted in Figures 4-2 through 4-6), surface
runoff within the developed site area has historically been controlled and contained within the
limits of the active disposal areas, either by natural topographic divides or by constructed
embankments and containment systems. The containment of surface water runoff within the
Site boundaries has effectively prohibited the offsite release of CPEC-bearing stormwater from
onsite disposal areas into offsite areas.

For sediment-dwelling invertebrates (Figure U-22 in this appendix and Table U.A5-33 in
Attachment 5), risk estimates are discussed above in Section 6.1.3.4.

For aquatic life (Figure U-23 in this appendix and Table U.A5-36 in Attachment 5), risk
estimates are discussed above in Section 6.1.3.5.

For aquatic plants (Figure U-24 in this appendix and Table U.A5-36 in Attachment 5), risk
estimates are discussed above in Section 6.1.3.6.

For amphibians (Figure U-25 in this appendix and Table U.A5-36 in Attachment 5), risk
estimates are discussed above in Section 6.1.3.7.

For aquatic mammals (Figure U-32 in this appendix and Table U.A5-51 in Attachment 5),
LOAEL/high TRV-based HQs are less than 1 for all of the CPECs for the raccoon except
selenium in the North Drainage with an HQ of 1. NOAEL/low TRV-based HQs for the raccoon
are less than 1 for most of the CPECs except for cadmium, chromium, molybdenum, nickel,
selenium, zinc, and total TEQ with NOAEL/low TRV-based HQs ranging from 1 to 34 in the
North Drainage; manganese, molybdenum, selenium, and zinc, with NOAEL/low TRV-based
HQs ranging from 1 to 8 in the A Drainage and the Lower C Drainage; cadmium, chromium,
molybdenum, and zinc with NOAEL/low TRV-based HQs ranging from 1 and 3 in the B
Drainage; and chromium, molybdenum, nickel, selenium and zinc, with NOAEL/low TRV-based
HQs ranging from 1 to 6 in the Upper C Drainage.

For aquatic birds (Figures U-33 and U-34 in this appendix and Table U.A5-51 in Attachment 5),
LOAEL/high TRV-based HQs are less than 1 for all the CPECs except for barium, chromium,
selenium, and tin for the killdeer with HQs ranging from 1 to 3, and for chromium and selenium
for the mallard in the North Drainage with HQs of 1 and 2, respectively. For the killdeer,
LOAEL/high TRV-based HQs for chromium and selenium range from 1 to 3 in all the other
drainages (except selenium in B Drainage). For the killdeer, NOAEL/low TRV-based HQs are
less than 1 for most of the CPECs except for barium, cadmium, chromium, copper, lead,
selenium, nickel, selenium, tin, and zinc with HQs ranging from 1 to 14 in the North Drainage;
barium, chromium, copper, lead, manganese, selenium, tin, and zinc with NOAEL/low TRV-
based HQs ranging from 1 to 4 in the A Drainage; barium, cadmium, chromium, copper, tin, and
zinc with HQs ranging from 1 to 3 in the B Drainage; barium, cadmium, chromium, copper, tin,
and zinc with NOAEL/low TRV-based HQs ranging from 1 to 4 in the Upper and Lower C
Drainage. For the mallard, the NOAEL/low TRV-based HQs range from 1 to 7 for barium,
cadmium, chromium, selenium, and tin in the North Drainage; the NOAEL/low TRV-based HQs
range from 1 to 2 for chromium, selenium, and tin in the A Drainage; and the NOAEL/low TRV-
based HQs are 1 for chromium, selenium, and tin in the B Drainage, Upper C Drainage, and
Lower C Drainage.
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As presented in Table U-22 in this appendix and Table U.A5-67 in Attachment 5, for aquatic
mammals and aquatic birds, the BTAG LOAEL/high TRV-based HQs, similar to the ERA
LOAEL/high TRV-based HQs, are less than 1 for all the CPECs in all the offsite drainages. The
BTAG NOAEL/low TRV-based HQs are greater than 1 and greater than the ERA HQs for
cadmium in all of the drainages and for copper and lead in many of the drainages.

6.1.5 Risk Estimates for the Deep Soil Burrowing Mammals

Mammalian TRVs were not available for Freon 113 and 3,3,5-trimethylcyclohexanone;
therefore, potential risks to the deep burrowing mammal based on the badger could not be
estimated for these CPECs. Risks for the deep burrowing mammal were evaluated based on
both the maximum detected concentrations and non-spatial EPCs at depths of 0 to 10 feet bgs
(deep soil) for the exposure units only (no sitewide risks were estimated). Because of the large
home range of the badger (395 — 593 acres), AUFs were utilized in risk estimates to more
accurately characterize potential exposure. Only chemicals with deep soil maximum
concentrations that were greater than shallow soil (0 to 5 feet bgs) maximum concentrations
were evaluated for the deep burrowing mammal.

For the deep burrowing mammal (Figure U-35a in this appendix and Table U.A5-62A in
Attachment 5), LOAEL/high TRV-based HQs are less than 1 for all of the CPECs in all of the
exposure units in the Former Ponds and Pads based on the maximum detected concentrations.
NOAEL/low TRV-based HQs are less than 1 for most of the CPECs in all of the exposure units
except for molybdenum, selenium, dioxin TEQ, total TEQ, and PCE in the Former Ponds and
Pads Areas with HQs ranging from 1 to 3 based on the maximum detected concentrations.

LOAEL/high TRV-based HQs are less than 1 for all CPECs based on non-spatial EPCs for the
deep burrowing mammal (Figure U-35b in this appendix and Table U.A5-62B in Attachment 5).
NOAEL/low TRV-based HQs are less than 1 for all of the CPECs except of dioxin and total TEQ
in the Former Ponds and Pads Areas with HQs of 2. The dioxin and total TEQ EPC is 0.54
pg/g, which is less than the maximum background dioxin TEQ of 6.73 pg/g. Therefore dioxin
and total TEQ risks in the Former Ponds and Pads Areas are less than those expected under
background conditions.

For CPECs with BTAG TRVs, NOAEL/low TRV-based HQs and LOAEL/high TRV-based HQs

were less than one for all CPECs and exposure units (Table U-23 in this appendix and Table
U.A5-66 in Attachment 5).

6.1.6 Risk Estimates for Burrowing Receptors based on Soil Gas Evaluation

Risks were estimated for burrowing mammals via inhalation of burrow air as presented in
Attachment 3. Based on the non-spatial EPCs, only two VOCs exceed an NOAEL/low TRV-
based HQ of 1, and these include:

e 1,1-dichloroethene (HQ = 7)
e PCE (HQ=9)

All other VOCs have NOAEL/low TRV-based HQs less than 1.
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Based on the non-spatial EPCs, none of the VOCs exceed an LOAEL/high TRV-based HQ of 1.

The offsite NOAEL/low TRV-based and LOAEL/high TRV-based HQs for all VOCs are well
below 1.

6.1.7 Risk Estimates Based on Spatial Exposure Point Concentrations

HQs were calculated for terrestrial ecological communities and terrestrial wildlife receptors
based on spatial EPCs (spatially-weighted 95% UCL) as described below. The exposure areas
evaluated spatially included only the terrestrial uncapped areas (i.e., sitewide [with and without
ponds] and the terrestrial exposure units). The Roadway Area was not evaluated spatially
because, unlike other areas on the Site, the Roadway Area does not conform to an exposure
unit that is typically defined for a receptor (i.e., thin/narrow strips). Logistically, the Thiessen
Polygon approach does not work well for an exposure unit that is composed of thin strips. This
is because most of the Roadway Area would reflect samples from neighboring polygons rather
than the Roadway Area samples. Furthermore, the Roadway Area samples are included in the
Sitewide scenarios (both with and without ponds), so any high concentrations were contributed
to the spatial EPCs for the Sitewide scenarios.

The ponds were also not evaluated spatially. As mentioned earlier, risks based on spatial EPCs
were estimated only for the risk drivers identified based on the non-spatial evaluations. A
sitewide CPEC identified as risk driver for any of the terrestrial receptors was spatially evaluated
for all the terrestrial receptors. Risk drivers include most of the metals, dioxin TEQ, two
herbicides (MCPA and MCPP), PCBs (Aroclor 1260, total PCBs, and PCB TEQ), four pesticides
(DDE, DDT, total DDT, and hexachlorobenzene), one SVOC (bis[2-ethylhexyl]phthalate), and
two VOCs (TCE and PCE). The risk summaries are presented in Figures U-36 through U-43.
The intakes and HQs are presented in Attachment 5.

6.1.7.1 Terrestrial Plants

Terrestrial plant screening values were not available for total cyanide, MCPA, MCPP, and TCE.
Therefore, spatially based HQs for these risk drivers could not be calculated. Uncertainties
associated with the lack of screening values are discussed in Section 7.4.

In sitewide terrestrial areas with Pond A-5 and Pond 18 (Figure U-36), HQs for plants are less
than 1 for cadmium, cobalt, lead, mercury, selenium, and all the organic risk drivers. HQs for
barium, copper, manganese, molybdenum, nickel, and zinc range from 2 to 10; the HQ for
vanadium is 16; and the HQ for chromium is greater than 100.

In sitewide terrestrial areas without ponds (Figure U-36), HQs for plants are less than 1 for
cadmium, cobalt, lead, mercury, selenium, and all of the organic risk drivers. HQs for barium,
copper, manganese, molybdenum, nickel, and zinc range from 2 to 10; the HQ for vanadium is
17; and the HQ for chromium is greater than 100.

Plant HQs are greater than 1 mostly for metals in all of the exposure units (Figure U-36). Plant
HQs for the organic risk drivers are less than 1 in all of the exposure units except DDT (and total
DDT) for the Liquid Treatment Area with an HQ of 2. The following summarizes the risk
estimates for plants based on spatial EPCs:
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e For the RCRA Canyon, metal HQs range from 2 to 5 for copper, manganese, nickel,
selenium, and zinc; are 13 and 17 for barium and vanadium, respectively; and 157 for
chromium.

e For the Liquid Treatment Area, metal HQs were 2 for molybdenum and selenium and 35
and 22 for chromium and vanadium, respectively.

e For the WCSA, metal HQs range from 2 to 4 for copper, manganese, molybdenum,
nickel, and zinc; the HQ is 16 for vanadium; and the HQ is 227 for chromium.

e For the Burial Trench Area, metal HQs are 2 for molybdenum and selenium and are 74
and 18 for chromium and vanadium, respectively.

e For the Maintenance Shed Area, metal HQs range from 2 to 3 for lead and zinc; the HQ
is 13 for vanadium; and the HQ is 111 for chromium.

e For the Central Drainage Area, the metal HQ is 3 for molybdenum and 32 to 15 for
chromium and vanadium, respectively.

¢ For the Administration Building Area, metal HQs are 2 for manganese and molybdenum
and 27 and 17 for chromium and vanadium, respectively.

e For the Remaining Onsite Areas, metal HQs range from 2 to 4 for barium, manganese,
molybdenum, nickel, and zinc; and from 85 and 18 for chromium and vanadium,
respectively.

¢ In the Former Ponds and Pads Area, metal HQs are 2 for manganese and molybdenum,
and HQs are 50 and 14 for chromium and vanadium, respectively.

6.1.7.2 Soil Invertebrates

Terrestrial soil invertebrates screening values were not available for MCPA and MCPP.
Therefore, spatially based HQs for these risk drivers could not be calculated. Uncertainties
associated with the lack of screening values are discussed in Section 7.4.

In sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figure U-37), HQs for soil
invertebrates are less than 1 for most of the risk drivers except for six metals and one VOC.
HQs for barium, copper, vanadium, and zinc range from 2 to 6; the HQ for total cyanide is 11;
the HQ for vanadium is 20; and HQs for chromium and TCE are 300 and 120, respectively.

In sitewide terrestrial areas without ponds (Figure U-37), HQs for soil invertebrates are less than
1 for most of the risk drivers except for five metals and one VOC. HQs for barium, copper, and
vanadium range from 2 to 10; the HQ for total cyanide is 11; and HQs for chromium and TCE
are greater than 100.

Soil invertebrate HQs are greater than 1 mostly for metals in all of the exposure units and a few
organics in some of the exposure units (Figure U-37). The following summarizes the risk
estimates for soil invertebrates based on non-spatial EPCs:

o For the RCRA Canyon, the metal HQ is 2 for zinc; the HQ is 19 for barium; the HQ is 21
for vanadium; and the HQ is 393 for chromium.

o For the Liquid Treatment Area, HQs are 84, 11, 17, and 19 for chromium, total cyanide,
vanadium, and DDT (and total DDT), respectively.

e For the WCSA, HQs range from 2 to 5 for barium, copper, and zinc, the HQ is 21 for
vanadium, and the HQ is 1,328 for chromium.

e For the Burial Trench Area, the HQ is 2 for PCE, the HQ is 97 for chromium, the HQ is
23 for vanadium, and the HQ is 2,400 for TCE.

C S C U-104 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

e For the Maintenance Shed Area, the HQ is 2 for barium and zinc, the HQ is 17 for
vanadium, and the HQ is 290 for chromium.

o For the Central Drainage Area, the HQ is 2 for barium, the HQ is 79 for chromium, the
HQ is 17 for vanadium, and the HQs are 11 and 21 for TCE and PCE, respectively.

e For the Administration Building Area, the HQ is 2 for manganese, the HQ is 70 for
chromium, and the HQ is 23 for vanadium.

e For the Remaining Onsite Areas, the HQ is 6 for barium, the HQ is 22 for vanadium, the
HQ is 53 for TCE, and the HQ is 213 for chromium.

e Inthe Former Ponds and Pads Area, HQs range from 3 to 5 for barium and PCE, the HQ
is 19 for vanadium, and the HQ is 134 for chromium.

6.1.7.3 Terrestrial Mammals

In Sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figures U-38 through U-
40), low HQs for terrestrial mammals are less than 1 for most of the risk drivers except barium,
cadmium, chromium, copper, dioxin TEQ, and total TEQ for the shrew . For the shrew, high
HQs range from 1 to 14 for barium, cadmium, chromium, copper, molybdenum, nickel,
selenium, and zinc; and the HQ values are 26 and 27 for dioxin TEQ and total TEQ,
respectively. High HQs for all of the other risk drivers are less than 1. For the vole, high HQs
range from 1 to 9 for barium, molybdenum, and selenium. High HQs for all the other risk drivers
are less than 1. The high HQ for the skunk is 2 for total DDT. High HQs for other risk drivers
are less than 1.

Risk estimates for Sitewide terrestrial areas without ponds (Figures U-38 through U-40), are
similar to those described above for the HQs for Sitewide terrestrial areas associated with Pond
A-5 and Pond 18 except that the high HQ for nickel is less than 1 for the shrew.

For the exposure units for the shrew (Figure U-38), low HQs are greater than 1 for a few of the
metals ranging from 2 to 10 for barium, cadmium, chromium, and copper in the RCRA Canyon;
MCPP, DDT, total DDT, and hexachlorobenzene in the Liquid Treatment Area; cadmium,
chromium, and copper in the WCSA; copper, lead, dioxin TEQ (and total TEQ) in the
Maintenance Shed Area. For these chemicals in the exposure units, high HQs are also greater
than 1 and range mostly from 2 to 20 (except hexachlorobenzene in the Liquid Treatment Area
with an HQ of 40) (Attachment 5). High HQs for the other risk drivers greater than 1 range
mostly from 2 to 20 including cadmium, selenium and zinc in all the exposure units (except
selenium in the Maintenance Shed Area); chromium, dioxin TEQ (total TEQ), MCPA, MCPP,
DDT (and total DDT) in the Liquid Treatment Area; chromium and dioxin TEQ (and total TEQ) in
the Burial Trench Area; chromium, copper, lead, dioxin TEQ (and total TEQ), and DDT (and
total DDT) in the Maintenance Shed Area; chromium, molybdenum, dioxin TEQ, PCB TEQ, total
TEQ, Aroclor 1260, and hexachlorobenzene in the Central Drainage Area; molybdenum in the
Administrative Building Area; barium, chromium, copper, and dioxin TEQ (and total TEQ) in the
Remaining Onsite Areas; and chromium, dioxin TEQ, PCB TEQ, total TEQ, and total DDT in the
Former Ponds and Pads.

For the vole (Figure U-39), low HQs are less than 1 for all of the risk drivers in all of the
exposure units except barium in the RCRA Canyon Area and molybdenum in the Administration
Building Area. High HQs are greater than 1 for some metals in some of the exposure units and
MCPP in the Liquid Treatment Area only. Other high HQs greater than 1 for the vole include
molybdenum in all of the exposure units except in the Roadway Areas and selenium in all of the
exposure units except the Maintenance Shed Area and Roadway Areas. Other high HQs that
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range mostly from 2 to 10 include barium and zinc in the RCRA Canyon Area, and chromium
and zinc in the WCSA.

For the skunk (Figure U-40), low HQs are less than 1 for all of the risk drivers in all of the
exposure units. High HQs for the other risk drivers greater than 1 range mostly from 2 to 20
including DDE (and total DDT) in the RCRA Canyon Area, Maintenance Shed Area, Central
Drainage Area, and Remaining Onsite Areas; and MCPP, DDE, DDT (and total DDT), and
hexachlorobenzene in the Liquid Treatment Area.

6.1.7.4 Terrestrial Birds

In sitewide terrestrial areas associated with Pond A-5 and Pond 18 (Figures U-41 through U-
43), low HQs for terrestrial birds are less than 1 for most of the risk drivers except for barium,
cadmium, chromium, copper, and vanadium for the invertivorous meadowlark and barium,
chromium, and vanadium for the herbivorous meadowlark with HQs ranging from 2 to 10. High
HQs are greater than 1 for many of the metal risk drivers, especially for the invertivorous
meadowlark. These include barium, cadmium, chromium, copper, total cyanide, lead,
manganese, mercury, selenium, vanadium, and zinc with HQs ranging from 2 to 9. High HQs
are less than 1 for all the organic risk drivers except for dioxin TEQ, total TEQ, Aroclor 1260,
and PCB TEQ which range from 2 to 5. For the herbivorous meadowlark, high HQs for metals
are greater than 1 including barium, chromium, copper, total cyanide, vanadium, and zinc with
HQs ranging from 2 to 9. For the kestrel, low and high HQs are less than 1 for all the metals and
most of the organic risk drivers. High HQs are greater than 1 for DDE and DDT (and total DDT).

Risk estimates for sitewide terrestrial areas without ponds (Figures U-41 through U-43), are
similar to those described above for the HQs for sitewide terrestrial areas associated with Pond
A-5 and Pond 18, except that the high HQ for total PCBs is greater than 1, low HQ for cadmium
is less than 1, and high HQs for Aroclor 1260 and PCB TEQ are less than 1 for the invertivorous
meadowlark.

For the exposure units, for the invertivorous meadowlark (Figure U-41), low HQs are less than 1
for most of the risk drivers except for a few ranging mostly from 2 to 10 (except barium with a
HQ of 13; chromium with an HQ of 12 in the RCRA Canyon; lead with an HQ of 16 in the
Maintenance Shed Area; and chromium with an HQ of 25 in the WCSA) for cadmium, copper,
lead, and vanadium in the RCRA Canyon; cadmium, chromium, vanadium, MCPP, and DDT
(and total DDT) in the Liquid Treatment Area; barium, cadmium, copper, and vanadium in the
WCSA; chromium and vanadium in the Burial Trench Area; vanadium in the Administrative
Building Area; cadmium, chromium, and vanadium in the Maintenance Shed Area; chromium
and vanadium in the Former Ponds and Pads; chromium, lead, vanadium, total TEQ, and bis(2-
ethylhexyl)phthalate in the Central Drainage Area; and barium, chromium, and vanadium in the
Remaining Onsite Areas.

For these chemicals in the exposure units, high HQs are also greater than 1 and range mostly
from 2 to 20 (except barium in the RCRA Canyon Area, MCPP, and hexachlorobenzene in the
Liquid Treatment Area; chromium and copper in the WCSA; and lead in the Maintenance Shed
Area with HQs ranging from 20 to 40) (Attachment 5). High HQs for the other risk drivers greater
than 1 range mostly from 2 to 20 including cadmium, chromium, mercury, selenium, vanadium,
and zinc in all of the exposure units (except chromium in the Administration Building Area and
selenium in the Maintenance Shed Area); copper and lead in the RCRA Canyon Area; copper,
total cyanide, MCPP, DDT (and total DDT), and hexachlorobenzene with HQs ranging from 20
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to 40 in the Liquid Treatment Area; barium, copper, and lead in the WCSA; barium, copper,
lead, dioxin TEQ, total TEQ, and total DDT in the Maintenance Shed Area; barium, copper,
lead, dioxin TEQ, total TEQ, Aroclor 1260, PCB TEQ (and total PCB), hexachlorobenzene, and
bis(2-ethylhexyl)phthalate in the Central Drainage Area; barium, copper, lead, and dioxin TEQ,
total TEQ, and total PCBs in the Remaining Onsite Areas; and barium, copper, lead, total TEQ,
Aroclor 1260, total PCBs, and PCB TEQ in the Former Ponds and Pads. HQs are all less than
1 in the Roadway Areas.

For the herbivorous meadowlark (Figure U-42), low HQs are less than 1 for all of the risk drivers
in all of the exposure units except some ranging mostly from 2 to 10 (except barium which has
an HQ of 18 in the RCRA Canyon Area) including chromium and vanadium in the RCRA
Canyon Area; MCPP in the Liquid Treatment Area; barium, chromium, and copper in the
WCSA,; vanadium in the Burial Trench Area; chromium and lead in the Maintenance Shed Area;
vanadium in the Administrative Building Area; barium and vanadium in the Remaining Onsite
Areas; barium in the Former Ponds and Pads; and barium in the Central Drainage Area. For
these chemicals in the exposure units, high HQs are also greater than 1 and range mostly from
2 to 20 (except barium in the RCRA Canyon Area and MCPP in the Liquid Treatment Area with
HQs greater than 20 but less than 40) (Attachment 5). High HQs for the other risk drivers
greater than 1 range mostly from 2 to 20 including vanadium in all of the exposure units;
chromium, copper, selenium, and zinc in the RCRA Canyon Area; total cyanide, molybdenum,
and selenium in the Liquid Treatment Area; barium, chromium, copper, molybdenum, and zinc
in the WCSA; molybdenum and selenium in the Burial Trench Area; barium, chromium, copper,
lead, and zinc in the Maintenance Shed Area; barium, lead, molybdenum, and PCB TEQ (and
total TEQ) in the Central Drainage Area; and barium in the Remaining Onsite Areas and in the
Former Ponds and Pads.

For the kestrel (Figure U-43), low and high HQs are less than 1 for most the metals and most of
the organic risk drivers in all the exposure units. For the metals, high HQs greater than 1 range
from 2 to 3 for lead in the Maintenance Shed Area, and chromium has a high and a low HQ of 2
in the WCSA. For organics, HQ values greater than 1 include DDE (and total DDT) in the
RCRA Canyon Area with HQs of 5 and 6, respectively; in the WCSA with HQs of 5 to 6,
respectively; in the Remaining Onsite Areas with HQs of 6 and 8, respectively; in the Central
Drainage Area with HQs of 12 and 13, respectively; and in the Former Ponds and Pads with
high HQs of 23 and 24, respectively and low HQs of 2 for both DDE (and total DDT). Also, the
Liquid Treatment Area has low HQs of 2 and 3 for DDT and total DDT, respectively and high
HQs ranging from 2 to 25 for MCPP, DDE, DDT, (and total DDT); and the Maintenance Shed
Area has high HQs ranging from 3 to 15 for lead, DDE, DDT (and total DDT).

6.2 Risk Description

Risk description is used to bound the threshold for adverse effects and provide information to
the risk managers regarding the likelihood and ecological significance of estimated risks. This
section integrates the risk estimates and non-spatial and spatial analyses described above as
well as key uncertainties that may impact overall risk conclusions. As stated above, risks
associated with CPECs and receptors with NOAEL/low TRV-based HQs less than or equal to 1
are considered to be unlikely to none (de minimis), and no further evaluation is warranted.
When an NOAEL/low TRV-based HQ was greater than 1, the spatial risk evaluations and
magnitude of both the LOAEL/high TRV-based and NOAEL/low TRV-based (when available)
HQs were considered, along with additional weight-of-evidence and key uncertainties, to draw
risk conclusions.
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The following general “criteria” based on non-spatial and spatial risk evaluations were used
when determining whether a chemical is site-related and a significant risk driver and, therefore,
warrants further evaluation, or a chemical does not warrant further evaluation based on
guidance and weight-of-evidence (i.e., comparison to background, spatial risk evaluation, and
uncertainties):

e For ecological communities and amphibians, chemicals with low screening level-based
HQs less than 1 indicate that risk to receptor populations is expected to be de minimis;
these chemicals were not further evaluated.

e For ecological communities, chemicals with low screening level-based HQs greater than
1 but less than or equal to 2 may indicate that risk to receptor populations is possible but
not likely given the low magnitude of the risk, if other factors (e.g., uncertainty related to
or low confidence in the toxicity values) also apply; these chemicals are identified on a
case-by-case basis below and were not further evaluated.

e For amphibians, exceedance of the NOAEL-based screening levels is cause for
concern. Rather than provide further evaluation of these cases in this ERA, these
screening results will be relied on for future management decisions and/or additional
evaluation of amphibian risks will be conducted as warranted when developing
appropriate remedial alternatives.

e For wildlife, chemicals with LOAEL/high TRV-based HQs less than 1 indicate that risk to
receptor populations is not expected to be unacceptable; these chemicals were not
further evaluated. For special-status species, chemicals with NOAEL/low TRV-based
HQs greater than 1 are of concern and were further evaluated as necessary.

o For wildlife, chemicals with LOAEL/high TRV-based HQs greater than 1 but less than 2
may indicate that risk to receptor populations is possible but not likely given the low
magnitude of the risk, if other factors (e.g., uncertainty related to the toxicity values or a
large home range compared to Site or exposure area) also apply; these chemicals are
identified on a case-by-case basis below and were not further evaluated.

e For ecological communities and wildlife, chemicals with HQs greater than 1 but less than
background HQs were not further evaluated as it was assumed risk from the Site was
similar to risk from background for that chemical..

o For ecological communities and wildlife, chemicals with HQs greater than 1 for study
areas that have a presumed remedy were not further evaluated.

e For wildlife, chemicals with NOAEL/low TRV-based HQs greater than or equal to 10 or
LOAEL/high TRV-based HQs greater than 1 were identified for further evaluation. For
special-status species, chemicals with NOAEL/low TRV-based HQs greater than 1 are of
concern and were further evaluated as necessary.

For receptors with large home ranges such as the striped skunk and American kestrel, risks
were also discussed within the context of likely AUFs.

The Tier 1 risk descriptions are summarized in Tables 25-40.

As part of the USEPA-approved closure plan for the Site, a potential remedy for Pond A-5, Pond
18, A-Series Pond, the stormwater ponds or impoundments (RCF pond and Pond 13), Central
Drainage Area, Liquid Treatment Area, Burial Trench Area, and Maintenance Shed Area are
planned and will be further detailed as part of the FS process. However, for documentation
purposes, risk to receptors in these exposure areas were estimated and discussed in Section
6.1.
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Similarly, for documentation purposes, risk to aquatic ecological communities from the North
Drainage, Upper C Drainage, and Lower C Drainage were estimated and are discussed in
Section 6.1. However, these offsite drainages do not receive any stormwater runoff from the
Site. Further, as mentioned above, the containment of surface water runoff within the Site
boundaries has effectively prohibited the offsite release of CPEC-bearing stormwater from
disposal areas into offsite areas. Therefore, any potential risks to aquatic communities from
these drainages are not considered site-related and not recommended for further evaluation.
These risks are not further discussed in the risk description subsections below.

Based on the above general criteria, risk description for the AEs and representative receptors
identified for the Site is provided in detail in this section. Uncertainties associated with the lack
of toxicity values for some chemicals are also discussed in detail in Section 7.0.

Although the onsite seeps were not evaluated quantitatively, a qualitative description of risks is
provided here. Historically, the shallow water table between the P/S Landfill and PSCT-1 would
emerge as seeps during winter months when seasonal rainfall recharges and increases the
water table elevation. The areas drained by these seeps represent the most contaminated areas
of the Site. Therefore, control of these seeps significantly reduces the risks from seeps
associated with the Site. Extraction at Sump 9B, the Road Sump, and PSCT eliminates these
seeps from forming between the P/S Landfil and PSCT-1, even during times of high
precipitation. Thus, risks from the onsite seeps are controlled by these facilities and are not
expected to contribute to ecological risks.

6.2.1 Risk Description for Terrestrial Plants

The AE for terrestrial plants is protection of plants at the population level. Risks could not be
estimated for total cyanide, all of the herbicides, endrin, kepone, methoxychlor, and most of the
VOCs, as screening values were not available. Many of these chemicals were, for the most part,
infrequently detected at the Site or not considered to be potential risk drivers for these
receptors, and their omission was considered to have a minimal effect on the overall
conclusions reached in this ERA. The uncertainties associated with potential risks from
chemicals with lack of toxicity data are addressed further in the uncertainty analysis (Section
7.4).

Risk estimates indicate that risk to plant populations is expected to be not unacceptable from
exposure to all of the organic chemicals in all sitewide and individual terrestrial exposure units
except for total HMW PAHSs in the Burial Trench Area and DDT (and total DDT) in the Liquid
Treatment Area. Also, risk to plant populations is not expected to be unacceptable from
exposure to beryllium, cadmium, mercury, and thallium. No further evaluation is warranted for
these chemicals.

Based on the criteria listed above in Section 6.2 for ecological communities, chemicals with HQs
greater than 1 that were not further evaluated include manganese, molybdenum, nickel,
selenium, vanadium, and zinc from the Sitewide with Pond A-5 and Pond 18 and the Sitewide
without ponds. Based on the individual exposure units evaluation, these include:

e Barium in the Maintenance Shed Area, Pond A-5, and RCF Pond because of the
proposed presumptive remedy for these exposure areas.
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Chromium in all the exposure units except RCRA Canyon Area, Roadway Area, and
WCSA, because of the proposed presumptive remedies for some of the areas and the
for the remaining exposure areas, because the exposure area HQs are equal to or less
than the background HQ.

Cobalt in RCRA Canyon Area and WCSA because the exposure area HQs are equal to
or less than the background HQ.

Lead in the Maintenance Shed Area because of the proposed presumptive remedy for
this exposure area.

Manganese in the Administration Building Area, Burial Trench Area, Central Drainage
Area, Former Ponds and Pads, Liquid Treatment Area, RCRA Canyon Area, WCSA, A-
Series Pond, Pond A-5, and RCF Pond because the exposure area HQs are equal to or
less than the background HQ.

Molybdenum in all of the exposure units where HQ is greater than 1 because the
exposure area HQs are less than the background HQ.

Molybdenum in the A-Series Pond, Pond 18, and Pond A-5, because of the proposed
presumptive remedy for these exposure areas.

Nickel in the Burial Trench Area, Former Ponds and Pads, RCRA Canyon Area,
Roadway Area, WCSA because the exposure area HQs are less than the background
HQ; A-Series Pond, Pond 13, Pond 18, Pond A-5, and RCF Pond because of the
proposed presumptive remedy for these exposure areas.

Selenium in all of the exposure units because of the proposed presumptive remedies for
some of the areas and the for the remaining exposure areas because the exposure area
HQs are equal to or less than the background HQ.

Tin in the Administration Building Area, RCRA Canyon Area, Roadway Area, WCSA,
Pond 13, and Pond 18 because the exposure area HQs are the same or less than the
background HQ.

Vanadium in all of the exposure units where HQ is greater than 1 because the exposure
area HQs are less than the background HQ.

Zinc in all of the exposure units, except the RCRA Canyon Area and WCSA because the
exposure area HQs are equal to or less than the background HQ.

Total HMW PAHs in the Burial Trench Area because of the proposed presumptive
remedy for this exposure area.

DDT (and total DDT) in the Liquid Treatment Area because of the proposed presumptive
remedy for this exposure area.

on the weight-of-evidence criteria above, chemicals that indicate potential risk (i.e.,

potential risk drivers) and may require further evaluation include:

Chemical Terrestrial Plants

Barium RCRA Canyon Area

Chromium’ RCRA Canyon Area, Roadway Area, and WCSA
Copper Roadway Area and WCSA

Zinc RCRA Canyon Area and WCSA

" Note that the toxicity value for chromium is uncertain; however, concentrations at the areas listed above are

elevated

above background.

The terrestrial plant risk description is summarized in Table U-25.
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6.2.2 Risk Description for Soil Invertebrates

The assessment endpoint for soil invertebrates is protection of soil invertebrates at the
population level. Risks could not be estimated for kepone, methoxychlor, and many of the
VOCs, as screening values were not available. Many of these chemicals were, for the most part,
infrequently detected at the Site or not considered to be potential risk drivers for these
receptors, and their omission was considered to have a minimal effect on the overall
conclusions reached in this ERA. The uncertainties associated with potential risks from
chemicals with lack of toxicity data are addressed further in the uncertainty analysis (Section
7.4).

Risk estimates indicate that risk to soil invertebrate populations is not expected to be
unacceptable from exposure to most organic chemicals (herbicides, total PCBs, and SVOCs) in
all sitewide and individual terrestrial exposure units except for Aroclor 1260, total PCBs, one
pesticide (DDT), and two VOCs (TCE and PCE). Also, risk to soil invertebrate populations is not
expected to be unacceptable from exposure to the following metals: beryllium, cadmium, lead,
molybdenum, nickel, selenium, thallium, and tin. No further evaluation is warranted for these
chemicals.

Based on the criteria listed above in Section 6.2 for ecological communities, chemicals with HQs
greater than 1 that were not further evaluated include total cyanide, vanadium, zinc, and TCE
from the Sitewide with Pond A-5 and Pond 18 and the Sitewide without ponds. Based on the
individual exposure unit evaluations, these include:

e Barium in the Central Drainage Area, Maintenance Shed Area, Pond A-5, and RCF
Pond because of the proposed presumptive remedies for these areas.

e Chromium in the Administration Building Area, Burial Trench Area, Central Drainage
Area, Former Ponds and Pads Areas, Liquid Treatment Area, Maintenance Shed Area
Remaining Onsite Areas, A-Series Pond, Pond 13, Pond 18, Pond A-5, and RCF Pond,
because of the proposed presumptive remedies for some of the areas and the for the
remaining exposure areas, because the exposure area HQs are equal to or less than the
background HQ

o Cobalt in the WCSA; the cobalt benchmark (50 mg/kg) represents a Dutch soil cleanup
criterion that indicates further evaluation may be required for soil at this concentration of
cobalt, and is not specific for soil invertebrates. Additionally, the action level from this
Dutch source is 300 mg/kg. These uncertainties associated with the benchmark coupled
with the low magnitude of exceedance (1 < HQ < 2) and non-exceedance of the cobalt
action level from the same source, suggest that cobalt is likely not a risk to soil
invertebrates in this area.

o Copper in the Maintenance Shed Area because of the proposed presumptive remedy for
this area.

e Total cyanide in the Liquid Treatment Area because of the proposed presumptive
remedy for this area.

e Manganese in the Administration Building Area; although the HQ is 2, this area is mostly
paved and therefore, there is no habitat to support soil invertebrates. Thus, manganese
is likely not a risk to soil invertebrates in this area.

o Mercury in the Central Drainage Area because of the proposed presumptive remedy for
this area.

e Tin in the RCRA Canyon Area, Roadway Areas, WCSA, Pond 13, and Pond 18 because
the exposure area HQs are equal to or less than the background HQ.
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Vanadium in all the exposure units where HQ is greater than 1 because the exposure
area HQs are equal to or less than the background HQ.

Zinc in the Maintenance Shed Area and Pond A-5 because of the proposed presumptive
remedy for these areas.

Aroclor 1260 in the Roadway Area; the PCB benchmark (1 mg/kg) represents a Dutch
soil cleanup criterion (as cited in Beyer (1990)) that indicates further evaluation may be
required for soil at this concentration of PCBs, and is not specific for soil invertebrates or
for Aroclor 1260. Additionally, the action level from this Dutch source is 10 mg/kg. These
uncertainties associated with the benchmark coupled with the low magnitude of
exceedance (1 < HQ < 2), non-exceedance of the PCB action level from the same
source, and an HQ less than one for total PCBs in the Roadway Area suggest that
Aroclor 1260 is likely not a risk to soil invertebrates in this area.

Total PCBs in the Former Ponds and Pads Areas because the same benchmark was
used for total PCBs as that for Aroclor 1260 (from Beyer [1990]), the same uncertainties
apply to risks in this area. These uncertainties associated with the benchmark coupled
with the low magnitude of exceedance (1 < HQ < 2) and non-exceedance of the PCB
action level from the same source, suggest that total PCBs is likely not a risk to soil
invertebrates in this area.

DDT (and total DDT) and Hexachlorobenzene in the Liquid Treatment Area because of
the proposed presumptive remedy for these areas.

PCE in the Burial Trench Area and Central Drainage Area because of the proposed
presumptive remedy for these areas.

TCE in the Burial Trench Area, Central Drainage Area, and Former Ponds and Pads
Areas; the TCE benchmark (0.01 mg/kg) is a criterion for residential soils from the
Canadian Environmental Quality Guidelines (CCME, 2006a). It is considered protective
of human health and thus, the applicability of this benchmark to soil invertebrates is very
uncertain and is likely to be highly conservative. Given this high degree of uncertainty,
risks to soil invertebrates from exposure to TCE in these areas are not likely.
Additionally, the Burial Trench Area and Central Drainage Area are considered to have
presumptive remedies.

on the weight-of-evidence, chemicals that indicate potential risk and that may require

further evaluation include:

Chemical Soil Invertebrates
RCRA Canyon Area and the Former Ponds and Pads
Barium Area
Chromium’ RCRA Canyon Area, Roadway area, and WCSA
Copper RCRA Canyon Area and WCSA
Zinc RCRA Canyon Area and WCSA

" Note that the toxicity value for chromium is uncertain; however, concentrations at the areas listed above are

elevated

above background.

The soil invertebrate risk description is summarized in Table U-26.
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6.2.3 Risk Description for Sediment-Dwelling Invertebrates

The AE for sediment-dwelling invertebrates is protection of sediment-dwelling invertebrates at
the population level. Risks could not be estimated for barium, molybdenum, thallium, tin, 2,4-
DB, 1,2-dichloroethene, diisopropyl ether, Freon 113, methylcyclopentane, propanal, and
tetrahydrofuran, as screening values were not available. Many of these chemicals were, for the
most part, infrequently detected at the Site or not considered to be potential risk drivers for
these receptors, and their omission was considered to have a minimal effect on the overall
conclusions reached in this ERA. The uncertainties associated with potential risks from
chemicals with lack of toxicity data are addressed further in the uncertainty analysis (Section
7.4).

All of the chemicals, except those listed below, had high TRV-based HQs less than 1 (or low
TRV-based HQs less than 1 for chemicals lacking high TRVs). The following chemicals were
identified as potential risk drivers and could warrant further evaluation:

e Cadmium in the A-Series Pond, Pond 18, Pond A-5, Pondwide, and Stormwater
Impoundments

e Nickel and selenium in all the ponds, except RCF and Pond 13 (selenium only),
Pondwide, and Stormwater Impoundments

¢ MCPP in Pond 18, Pond A-5, Pondwide, RCF Pond, Pondwide, and Stormwater
Impoundments

e Acetone in RCF Pond, Pondwide, and Stormwater Impoundments
1,1-Dichloroethane in Pond A-5, RCF Pond, Pondwide, and Stormwater Impoundments

However, all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water. Therefore, they will be unavailable as a pathway for aquatic life, essentially eliminating
the potential for adverse effects to sediment-dwelling aquatic receptors. Presumptive remedies
for all onsite ponds will be further detailed as part of the FS process. Thus, none of the
chemicals in the ponds with HQs greater than 1 were identified for further evaluation.

Although HQs for some of the chemicals in the drainages are greater than 1, these risks are
likely not Site-related as the offsite drainages are not connected to onsite surface water (see
Section 6.1.4).

The sediment-dwelling invertebrate risk description is summarized in Table U-27.

6.2.4 Risk Description for Aquatic Life

The AE for aquatic life is protection of aquatic life at the population level. Risks to aquatic life
could not be estimated for some VOCs (nonanal and propanal) and two SVOCs (n-
nitrosodiethylamine and n-nitrosopyrrolidine), as screening values were not available. Many of
these chemicals were, for the most part, infrequently detected at the Site or not considered to
be potential risk drivers for these receptors, and their omission was considered to have a
minimal effect on the overall conclusions reached in this ERA. The uncertainties associated with
potential risks from chemicals with a lack of toxicity data are addressed further in the uncertainty
analysis (Section 7.4).
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Based on the criteria listed above in Section 6.2 for ecological communities, and based on the
chronic criteria (i.e., low screening value-based HQs), chemicals that were identified as
potential risk drivers in the ponds and Stormwater Impoundments and could require further
evaluation include:

e Arsenic in A-Series, Pond A-5, Pond 13, RCF Pond, Pondwide, and Stormwater
Impoundments

e Barium in all the ponds, Pondwide, and Stormwater Impoundments

e Copperin Pond A-5 and Pondwide

e Lead in RCF Pond, Pondwide, and Stormwater Impoundments

e Manganese, nickel, and selenium in all the ponds, Pondwide, and Stormwater
Impoundments

e Vanadium in A-Series Pond, Pond 18, Pond A-5, Pondwide, and Stormwater
Impoundments

e Total HMW PAHSs in Pond 18 and Pondwide
e Bis(2-ethylhexyl)phthalate in Pond A-5 and Pondwide

However, all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water. Therefore, they will be unavailable as a pathway for aquatic receptors, essentially
eliminating the potential for adverse effects to aquatic receptors. Presumptive remedies for all
onsite ponds will be further detailed as part of the FS process. Thus, none of the chemicals in
the ponds with HQs greater than 1 were identified for further evaluation.

Although HQs for some of the chemicals in the drainages are greater than 1, these risks are
likely not site-related as the offsite drainages are not connected to onsite surface water (see
Section 6.1.4).

Based on the criteria listed above in Section 6.2 for ecological communities and based on the
acute criteria (i.e., high screening value-based HQs), none of the chemicals were identified as
potential risk drivers in the drainages.

Risks to aquatic life from RCRA Canyon runoff are based on the maximum concentration of
three samples. These risks are described in Section 6.1.2 and Table U-24, and are summarized
in Section 8.2.2 and 8.3.

The aquatic life risk description is summarized in Table U-28.

6.2.5 Risk Description for Aquatic Plants

The AE for aquatic plants is protection of aquatic plants at the population level. Risks could not
be estimated for tin, some VOCs (1,1,-dichloroethane, 1,2-dibromoethane, acetonitrile, carbon
disulfide, methylene chloride, and nonanal), and many of the SVOCs, as screening values were
not available. Many of these chemicals were, for the most part, infrequently detected at the Site
or not considered to be potential risk drivers for these receptors, and their omission was
considered to have a minimal effect on the overall conclusions reached in this ERA. The
uncertainties associated with potential risks from chemicals with lack of toxicity data are
addressed further in the uncertainty analysis (Section 7.4).
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Based on the criteria listed above in Section 6.2 for ecological communities, chemicals that
were identified as potential risk drivers and could warrant further evaluation include:

e Arsenic in all the ponds, Pondwide, and Stormwater Impoundments
Copper in A-Series Pond, Pond 18, Pond A-5, Pondwide, and Stormwater
Impoundments

¢ Nickel, selenium, and zinc in all the ponds, Pondwide, and Stormwater Impoundments

However, all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water. Therefore, they will be unavailable as a pathway for aquatic receptors, essentially
eliminating the potential for adverse effects to aquatic receptors. Presumptive remedies for all
onsite ponds will be further detailed as part of the FS process. Thus, none of the chemicals in
the ponds with HQs greater than 1 were identified for further evaluation.

Although HQs for some of the chemicals in the drainages are greater than 1, these risks are
likely not Site-related as the offsite drainages are not connected to onsite surface water (see
Section 6.1.4).

Risks to aquatic plants from RCRA Canyon runoff are based on the maximum concentration of
three samples. These risks are described in Section 6.1.2 and Table U-24, and are summarized
in Section 8.2.2 and 8.3.

The aquatic plant risk description is summarized in Table U-29.

6.2.6 Risk Description for Amphibians

Although current conditions of the onsite ponds do not support reproduction of amphibians (i.e.,
the water is too saline), special-status amphibians have been historically observed onsite.
Therefore, exceedance of the no effect level is a potential cause for concern. Surface water
concentrations were compared to no effects levels developed from the amphibian toxicity data.
Risks could not be estimated for some VOCs (1,2-dibromoethane, acetonitrile, MIBK, nonanal,
and propanal) and many of the SVOCs, as screening values were not available. Many of these
chemicals were, for the most part, infrequently detected at the Site or not considered to be
potential risk drivers for these receptors, and their omission was considered to have a minimal
effect on the overall conclusions reached in this ERA. The uncertainties associated with
potential risks from chemicals with lack of toxicity data are addressed further in the uncertainty
analysis (Section 7.4).

Chemicals that had concentrations exceeding the no effects levels and could require further
evaluation include:

e Arsenic, barium, chromium, manganese, mercury, molybdenum, nickel, selenium, and
zinc in all the ponds, Pondwide, and Stormwater Impoundments

e Beryllium in all the ponds, Pondwide, and Stormwater Impoundments, except A-Series
Pond

e Cadmium in most of the ponds, Pondwide, and Stormwater Impoundments, except Pond
13, Pond A-5, and RCF Pond
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e Copper and vanadium in most of the ponds, Pondwide, and Stormwater Impoundments
except Pond 13 and RCF Pond

Lead in RCF Pond, Pondwide, and Stormwater Impoundments

Silver and thallium in Pond 18 and Pondwide

Bis(2-ethylhexyl)phthalate in Pond A-5 and Pondwide, and Stormwater Impoundments
1,1-Dichloroethane in Pond 18, Pond A-5, and Pondwide

However, all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water. Therefore, they will be unavailable as a pathway for aquatic receptors, essentially
eliminating the potential for adverse effects to aquatic receptors. Presumptive remedies for all
onsite ponds will be further detailed as part of the FS process. Thus, none of the chemicals in
the ponds with HQs greater than 1 were identified for further evaluation.

Although HQs for some of the chemicals in the drainages are greater than 1, these risks are
likely not site-related as the offsite drainages are not connected to onsite surface water (see
Section 6.1.4).

Risks to amphibians from RCRA Canyon runoff are based on the maximum concentration of
three samples. These risks are described in Section 6.1.2 and Table U-24, and are summarized
in Section 8.2.2 and 8.3. The amphibian risk description is summarized in Table U-30.

6.2.7 Risk Description for Terrestrial Mammals

Three AEs were identified for terrestrial mammals at the Site and included protection of
invertivorous, herbivorous, and carnivorous mammals at the population level. For each trophic
group, an indicator species was selected for quantitative evaluation that was considered
representative and protective of populations of all mammals within that trophic group.
Invertivorous mammals were represented by the ornate shrew, herbivorous mammals were
represented by the California vole, and carnivorous mammals were represented by the striped
skunk.

Risks could not be estimated for two of the VOCs (Freon 113 and propanal) and one SVOC (n-
nitrosopyrrolidine) due to lack of TRVs. Freon 113 (21 detects out of 175 samples Sitewide),
propanal (22 detects out of 176 samples Sitewide), and n-nitrosopyrrolidine (only in the
Remaining Onsite Areas) were infrequently detected at the Site, and their omission was
considered to have a minimal effect on the overall conclusions reached in this ERA. The
uncertainties associated with potential risks from chemicals with lack of toxicity data are
addressed further in the uncertainty analysis (Section 7.4).

Risk estimates indicate that potential risk to terrestrial mammal populations is expected to be
not unacceptable from exposure to most of the organic CPECs (via the ingestion pathway;
inhalation pathway for burrowing receptors are described below in Sections 6.2.11 and 6.2.12).
No further evaluation is warranted for chemicals with HQs less than 1. Potential risks are
indicated mostly for metals and a few organics as described below.
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6.2.7.1 Ornate Shrew

For the invertivorous mammal, risk estimates based on the LOAEL/high TRV-based HQs
indicate that potential risk is expected to be not unacceptable for the invertivorous mammal
from:

e Beryllium, cobalt, total cyanide, manganese, mercury, molybdenum, thallium, tin, and
vanadium in all the exposure units.

e Barium in most of the exposure units except in the RCRA Canyon Area and Pond A-5.

e Cadmium in most of the exposure units except the Liquid Treatment Area, Maintenance
Shed Area, RCRA Canyon Area, WCSA, A-Series Pond, Pond 13, Pond 18, and Pond
A-5.

e Chromium in most of the exposure units except in the Maintenance Shed Area, RCRA
Canyon Area, Roadway Area, and WCSA.

e Copper in most of the exposure units except in the Maintenance Shed Area, RCRA
Canyon Area, Roadway Area, WCSA, and Pond A-5.

Lead in most of the exposure units except in the Maintenance Shed Area.

¢ Nickel in most of the exposure units except in Pond 18 and Pond A-5.

Selenium in most of the exposure units except in the A-Series Pond, Pond 18, and Pond
A-5 and also in Pond 13 as NOAEL-based HQ are greater than 10 and greater than
background HQ. Although selenium NOAEL/low TRV-based HQs in the Burial Trench
Area and the RCF Pond are greater than 10, they are less than background HQs
suggesting that selenium is likely not a risk to the invertivorous mammal in the Burial
Trench Area or RCF Pond.

e Most of the organics except:

o Dioxin TEQ and total TEQ in the Central Drainage Area and the Maintenance
Shed Area.

o MCPP, DDT, total DDT, and hexachlorobenzene in the Liquid Treatment Area;
However, risk estimates from exposure to MCPP in the Liquid Treatment Area
were based on the maximum detected concentrations, as sufficient data were not
detected at the Site and most likely overestimate potential risk from MCPP to the
invertivorous mammal population.

0 Aroclor 1260 in the Roadway Area and total PCBs in the Former Ponds and
Pads Areas.

Based on the exposure unit-specific CPECs, LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable for the invertivorous mammal from all of these
CPECs except mirex in the Liquid Treatment Area where the LOAEL/high TRV-based HQ is 1
(Table U.A5-47 of Attachment 5).

For the invertivorous mammal, risk estimates based on the NOAEL/low TRV-based HQs
indicate that potential risk is expected to be de minimis from:

e Beryllium, cobalt, total cyanide, manganese, mercury, thallium, tin, and vanadium in all
of the exposure units.

e Barium in most of the exposure units except in the RCRA Canyon Area and Pond A-5.

o Copper in the Administration Building Area, Burial trench Area, Former Ponds and Pads
Areas, Remaining Onsite Area, Pond 13, Pond 18, and RCF Pond.

e Lead in most of the exposure units except in the Maintenance Shed Area, RCRA
Canyon Area, and Roadway Area.

C S C U-117 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

e Molybdenum in the Administration Building Area, Maintenance Shed Area, RCRA
Canyon Area, and Pond 13.

o Nickel in most of the exposure units except in the RCRA Canyon Area, WCSA, A-series
Pond, Pond 13, Pond 18, and Pond A-5.

e Selenium in the Maintenance Shed Area.

e All PAHSs, all SVOCs, and all VOCs except TCE in the Burial Trench Area and PCE in
the Former Ponds and Pads Areas.

e Most herbicides and pesticides except MCPA in the Liquid Treatment Area and
Remaining Onsite Area; MCPP in the Central Drainage Area and the Liquid Treatment
Area; DDE in the Remaining Onsite Area; DDT (and total DDT) in the Liquid Treatment
Area, Maintenance Shed Area, Remaining Onsite Area, and Roadway Area; and
hexachlorobenzene in the Central Drainage Area and the Liquid Treatment Area.

e Dioxin TEQ (and total TEQ) in the Administration Building Area, Remaining Onsite Area,
and all the ponds except Pond 18.

e Aroclor 1260 in most of the exposure units except in the Central Drainage Area,
Maintenance Shed Area, Remaining Onsite Area, and Roadway Area.

e Total PCBs in most of the exposure units except the Former Ponds and Pads Areas.

e PCB TEQ in most of the exposure units except in the Central Drainage Area, Former
Ponds and Pads Areas, and Roadway Area.

Based on the exposure unit-specific CPECs, risk estimates based on the NOAEL/low TRV-
based HQs indicate that potential risk is expected to be de minimis from all of these CPECs
except mirex in the Liquid Treatment Area where the NOAEL/low TRV-based HQ is 15 (Table
U.A5-47 of Attachment 5).

Spatial risk evaluation indicates results similar to those of the non-spatial evaluation with risk
estimates slightly higher but within the same range. Therefore, risk description for invertivorous
mammals based on the spatial evaluation is the same as for the non-spatial evaluation.

Based on the criteria listed above in Section 6.2 for wildlife receptors, chemicals with HQs
greater than 1 that were not further evaluated include those from Sitewide with Pond A-5 and
Pond 18 and Sitewide without ponds. Based on individual exposure unit evaluations, these
include:

e Barium in Pond A-5 because of the proposed presumptive remedy for this exposure
area.

o Cadmium in the Burial Trench Area, Central Drainage Area, Liquid Treatment Area,
Maintenance Shed Area, and all the ponds because of the proposed presumptive
remedy for these exposure areas; cadmium in the Administration Building Area, Former
Ponds and Pads Area, Remaining Onsite Area, and in the Roadway Area because HQs
from these areas are less than the background HQ.

e Chromium in the Burial Trench Area, Central Drainage Area, Liquid Treatment Area,
Maintenance Shed Area, and all the ponds, because of the proposed presumptive
remedy for these exposure areas; chromium in the Administration Building Area, Former
Ponds and Pads Area, and in the Remaining Onsite Area because HQs from these
areas are less than the background HQ.

o Copper in the Central Drainage Area, Liquid Treatment Area, Maintenance Shed Area,
A-Series Pond, Pond 18, and Pond A-5, because of the proposed presumptive remedy
for these exposure areas.
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o Lead in the Maintenance Shed Area, because of the proposed presumptive remedy for
this exposure area.

¢ Molybdenum in the Burial Trench Area, Central Drainage Area, Liquid Treatment Area
and all the ponds (except Pond 13, where the HQ < 1) because of the proposed
presumptive remedy for these exposure areas; molybdenum in the Former Ponds and
Pads Area, Remaining Onsite Area, Roadway Area, and WCSA, because HQs from
these areas are less than the background HQ.

e Nickel in A-Series Pond, Pond 13, Pond 18, and Pond A-5 because of the proposed
presumptive remedy for these exposure areas; nickel in the RCRA Canyon Area
because HQ from this area is less than the background HQ.

e Selenium in all the exposure units where HQs are greater than 1 because of the
proposed presumptive remedies for some of the areas, and the for the remaining
exposure areas because the exposure area HQs are less than the background HQ.

e Zinc in all the exposure units where HQs are greater than 1 except RCRA Canyon and
WCSA because of the proposed presumptive remedy for some of the areas and
because the exposure area HQs are less than the background HQ for the remaining
exposure areas.

e MCPP in the Liquid Treatment Area and Central Drainage Area because of the proposed
presumptive remedies for these areas; additionally, risk in the Liquid Treatment Area is
likely overestimated as it is based on the maximum detected concentration of MCPP.

e MCPA in the Liquid Treatment Area because of the proposed presumptive remedy for
this area and risk is likely overestimated as HQ is based on the maximum detected
concentration of MCPA; MCPA in the Remaining Onsite Area because the LOAEL/high
TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is less than 10 for
MCPA and also risk is likely overestimated as HQ is based on the maximum detected
concentration of MCPA.

e DDE in the Remaining Onsite Area because the LOAEL/high TRV-based HQ is less than
1 and the NOAEL/low TRV-based HQ is less than 10 for DDE.

e DDT (and total DDT) in the Liquid Treatment Area and Maintenance Shed Area because
of the proposed presumptive remedy for these areas; DDT (and total DDT) in the
Remaining Onsite Area and Roadway Area because the LOAEL/high TRV-based HQ is
less than 1 and the NOAEL/low TRV-based HQ is less than 10.

e Hexachlorobenzene in the Liquid Treatment Area and Central Drainage Area because of
the proposed presumptive remedy for these areas.

e Dioxin TEQ (and total TEQ) in the Burial Trench Area, Central Drainage Area, Liquid
Treatment Area, Maintenance Shed Area, and Pond 18 because of the proposed
presumptive remedy for these areas; Dioxin TEQ (and total TEQ) in the Former Ponds
and Pads Areas, RCRA Canyon Area, Roadway Area, and WCSA because the
exposure area HQs are less than background HQs and the LOAEL/high TRV-based
HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10.

e Aroclor 1260 in the Central Drainage Area and Maintenance Shed Area because of the
proposed presumptive remedy for these areas. Aroclor 1260 in the Former Ponds and
Pads Area, Roadway Area, and Remaining Onsite Area because the LOAEL-based HQs
are less than 1 and the NOAEL-based HQs are less than 10; additionally, risk from
Aroclor 1260 in the Roadway Area and in the Remaining Onsite Area may have been
overestimated, as it was based on the maximum detected concentrations as sufficient
data were not detected in these areas and most likely overestimate potential risk from
Aroclor 1260 to the invertivorous mammal population. However, to refine the risks,
Aroclor 1260 was further evaluated in Tier 2.
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o PCB TEQ in the Central Drainage Area because of the proposed presumptive remedy
for this area; PCB TEQ in the Former Ponds and Pads Areas and Roadway Area
because the LOAEL/high TRV-based HQs are less than 1 and the NOAEL/low TRV-
based HQs are less than 10.

o Dieldrin in the Roadway Area and heptachlor epoxide in the Remaining Onsite Area
because the LOAEL/high TRV-based HQ TRVs are less than 1 and the NOAEL/low
TRV-based HQs are less than 10.

e Mirex in the Liquid Treatment Area and Central Drainage Area because of the proposed
presumptive remedy for these areas.

¢ Endrin in the Central Drainage Area because of the proposed presumptive remedy for
these areas.

The risk description for the invertivorous mammals is summarized in Table U-31. Based on the
weight-of-evidence, chemicals that indicate potential risk (i.e., considered risk drivers) and could
require further evaluation include:

Chemical Ornate Shrew

Barium RCRA Canyon Area

Cadmium RCRA Canyon Area and WCSA

Chromium RCRA Canyon Area, Roadway Area, and WCSA
Copper RCRA Canyon Area, Roadway Area, and WCSA
Zinc RCRA Canyon Area and WCSA

Aroclor 1260 Roadway Area

total PCBs Former Ponds and Pads Area

6.2.7.2 California Vole

For the herbivorous mammal, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from:

e Most of the metals in all the exposure units including beryllium, cadmium, chromium,
cobalt, copper, total cyanide, lead, manganese, mercury, nickel, thallium, tin, vanadium,
and zinc; exceptions are barium in the RCRA Canyon Area and Pond A-5, molybdenum
in most of the exposure areas, and selenium in Pond 18.

o All of the organics.

Based on the exposure unit-specific CPECs, LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable for the herbivorous mammal from all of these
CPECs (Table U.A5-47 of Attachment 5).

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the herbivorous mammal from:

o Most of the metals in most of the exposure units including beryllium, cadmium, cobalt,
copper, total cyanide, lead, manganese, mercury, nickel, thallium, tin, and vanadium;
exceptions are barium in the RCRA Canyon Area and Pond A-5, chromium in the
WCSA, molybdenum and selenium in most of the exposure areas, and zinc in the
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Maintenance Shed Area, RCRA Canyon Area, WCSA, and Pond A-5.All of the organics
except MCPP in the Liquid Treatment Area.
o All exposure unit-specific CPECs except mirex in the Liquid Treatment Area.

Based on the exposure unit-specific CPECs, NOAEL/low TRV-based HQs indicate potential risk
is expected to be de minimis for the herbivorous mammal from all of these CPECs (Table U.A5-
47 of Attachment 5).

Spatial risk evaluation indicates results similar to those of the non-spatial evaluation with risk
estimates slightly lower but within the same range. Therefore, risk description for the
herbivorous mammals based on the spatial evaluation is the same as for the non-spatial
evaluation.

Based on the criteria listed above in Section 6.2 for wildlife receptors, the chemicals identified
with HQs greater than 1 that were not further evaluated include Sitewide with Pond A-5 and
Pond 18 and Sitewide without ponds. Based on individual exposure unit evaluations, these
include:

e Barium in Pond A-5 because of the proposed presumptive remedy for this exposure
area.

e Chromium in the WCSA because the LOAEL/high TRV-based HQs are less than 1 and
the NOAEL/low TRV-based HQs are less than 10.

e Molybdenum in the Administration Building Area, Burial Trench Area, Central Drainage
Area, Liquid Treatment Area, Maintenance Shed Area, A-Series Pond, Pond 18, and
RCF Pond because of the proposed presumptive remedy for these exposure areas;
molybdenum in the Former Ponds and Pads Area, Remaining Onsite Area, Roadway
Area, and WCSA because the exposure area HQs are less than the background HQ.

e Selenium in all the exposure units with HQs greater than 1 because of the proposed
presumptive remedy for some of the areas and because exposure area HQs are less
than the background HQ for the remaining exposure areas.

e Zinc in the Maintenance Shed Area and Pond A-5 because of the proposed presumptive
remedy for these exposure areas; zinc in the RCRA Canyon Area and WCSA because
LOAEL/high TRV-based HQs are less than 1 and the NOAEL/low TRV-based HQs are
less than 10 and the exposure area HQs are less than the background HQ.

e MCPP in the Liquid Treatment Area because of the proposed presumptive remedy for
this exposure area.

e Mirex in the Liquid Treatment Area because of the proposed presumptive remedy for this
exposure area.

The risk description for the herbivorous mammals is summarized in Table U-32. Based on
weight-of-evidence, chemicals that indicate potential risk (i.e., considered risk drivers) and could
require further evaluation include the following:

Chemical California Vole

Barium RCRA Canyon Area
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6.2.7.3 Striped Skunk

For the carnivorous mammal, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from:

e All the metals
Most of the organics including herbicides, PAHs, PCBs, TEQ, SVOCs, and VOCs

e DDT (and total DDT) and hexachlorobenzene in most of the exposure units except in the
Liquid Treatment Area

¢ DDE (and total DDT) in most of the exposure units except the Remaining Onsite Areas

Based on the exposure unit-specific CPECs, LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable for the carnivorous mammal from all of these
CPECs (Table U.A5-47 of Attachment 5).

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the carnivorous mammal from:

e Most of the metals except molybdenum in A-Series Pond, Pond A-5, Pond 18, and RCF
Pond and selenium in the RCRA Canyon Area, WCSA, A-Series Pond, Pond 13, Pond
18, and Pond A-5.

e Most of the organics except dioxin TEQ (and total TEQ) in the Central Drainage Area,
Former Ponds and Pads, and Remaining Onsite Areas.

e MCPP and hexachlorobenzene in most of the exposure units except in the Liquid
Treatment Area.

o DDT (and total DDT) in most of the exposure units except in the Liquid Treatment Area,
Maintenance Shed Area, and Remaining Onsite Area.

¢ DDE (and total DDT) in most of the exposure units except in the Liquid Treatment Area,
Maintenance Shed Area, and Remaining Onsite Area, RCRA Canyon Area, WCSA, and
Roadway Area.

o All exposure unit-specific CPECs except mirex in the Liquid Treatment Area.

Based on the exposure unit-specific CPECs, NOAEL/low TRV-based HQs indicate potential risk
is expected to be de minimis for the carnivorous mammal from all of these CPECs (Table U.A5-
47 of Attachment 5).

Spatial risk evaluation indicates results similar to those of the non-spatial evaluation with risk
estimates within the same range. Therefore, risk description for the carnivorous mammals
based on the spatial evaluation is the same as for the non-spatial evaluation.

Based on the criteria listed above in Section 6.2 for wildlife receptors, the chemicals identified
with HQs greater than 1 that were not further evaluated include Sitewide with Pond A-5 and
Pond 18 and the Sitewide without ponds. Based on individual exposure unit evaluations, these
include:

e Molybdenum in A-Series Pond, Pond A-5, Pond 18, and RCF Pond because of the
proposed presumptive remedy for these exposure areas.

e Dioxin TEQ (and total TEQ) in the Central Drainage Area because of the proposed
presumptive remedy for this exposure area; dioxin TEQ (and total TEQ) in the Former
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Ponds and Pads and Remaining Onsite Areas because LOAEL/high TRV-based HQs
are less than 1 and the NOAEL/low TRV-based HQs are less than 10.

e MCPP and hexachlorobenzene in the Liquid Treatment Area because of the proposed
presumptive remedy for this exposure area.DDE (and total DDT) in the Liquid Treatment
Area and Maintenance Shed Area because of the proposed presumptive remedy for
these exposure areas; DDE (and total DDT) in the Remaining Onsite Area, RCRA
Canyon Area, WCSA, and Roadway Area because risks from may have been
overestimated, as they were based on the maximum detected concentrations.

e DDT in the Liquid Treatment Area because of the proposed presumptive remedy for this
exposure area.

e Mirex in the Liquid Treatment Area because of the proposed presumptive remedy for this
exposure area.

The LOAEL/high TRV-based HQs for DDE and total DDT in the Remaining Onsite Area were 1
and 2, respectively. The area use in the Tier 1 exposure calculations was assumed to be 100
percent (i.e., AUF = 1). However, the striped skunk has a mean home range of 680 acres
(range: 598-761 acres, Table U-11) which is more than two times larger than the Site (252
acres) and much larger than the Remaining Onsite Area. When the area use is considered in
the risk estimate, LOAEL/high TRV-based HQs for both DDE and total DDT are less than 1.
Therefore, no unacceptable risks are expected.

The risk description for the carnivorous mammals is summarized in Table U-33. Based on
weight-of-evidence, no chemicals that indicate potential risk (i.e., considered risk drivers) and
warrant further evaluation were identified.

6.2.8 Risk Description for Terrestrial Birds

Three AEs were identified for terrestrial birds at the Site that included protection of invertivorous,
herbivorous, and carnivorous birds at the population level. For each trophic group, an indicator
species was selected for quantitative evaluation that was considered representative and
protective of populations of all birds within that trophic group. Invertivorous birds were
represented by the western meadowlark as an invertivore, herbivorous birds were represented
by the western meadowlark as an herbivore, and carnivorous birds were represented by the
American kestrel.

Risks could not be estimated for beryllium, most of the VOCs, and most of the SVOCs due to
lack of TRVs. Many of these chemicals were, for the most part, infrequently detected at the Site
or not considered to be potential risk drivers for these receptors, and their omission was
considered to have a minimal effect on the overall conclusions reached in this ERA. The
uncertainties associated with potential risks from chemicals with lack of toxicity data are
addressed further in the uncertainty analysis (Section 7.4).

6.2.8.1 Invertivorous Western Meadowlark

For the invertivorous bird, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from:

e Barium in most of the exposure units except in the Former Ponds and Pads Area, RCRA
Canyon Area, Pond A-5, and RCF Pond.
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Cadmium in most of the exposure units except in the Liquid Treatment Area,
Maintenance Shed Area, RCRA Canyon Area, WCSA, A-Series Pond, Pond 13, Pond
18, and Pond A-5.

Cobalt, total cyanide, manganese, mercury, molybdenum, nickel, thallium, and tin in all
the exposure units.

Copper in most of the exposure units except the Maintenance Shed Area, RCRA
Canyon Area, Roadway Area, and WCSA.

Lead in most of the exposure units except the Maintenance Shed Area, RCRA Canyon,
Roadway Area, and WCSA.

Selenium in most of the exposure units except A-Series Pond, Pond A-5, and Pond 18.
Vanadium in most of the exposure units except the ponds.

Zinc in most of the exposure units except the RCRA Canyon Area and the WCSA.

Most of the organics including all of the PAHs and VOCs in all the exposure units.
Herbicides in most of the exposure units except MCPP in the Liquid Treatment Area.
Dioxin TEQ (and total TEQ) in most of the exposure units except in the Central Drainage
Area.

Aroclor 1260 in most of the exposure units except in the Roadway Areas.

Total PCBs in most of the exposure units except in the Former Ponds and Pads Areas.
DDT (and total DDT) in most of the exposure units except in the Liquid Treatment Area.
Most of the SVOCs in most of the exposure units except bis(2-ethylhexyl)phthalate in the
Central Drainage Area.

Based on the exposure unit-specific CPECs, LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable for the invertivorous bird from all of these
CPECs except endrin in Central Drainage Area where the LOAEL/high TRV-based HQ is 2, di-
n-butyl phthalate in the RCRA Canyon Area where the LOAEL/high TRV-based HQ is 2, and
endrin in the Remaining Onsite Area where the LOAEL/high TRV-based HQ is 2 (Table U.A5-47
of Attachment 5).

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous bird from:

CSC

Cobalt, manganese, mercury, molybdenum, nickel, thallium, and tin in all the exposure
units.

Barium in most of the exposure units except in the Central Drainage Area, Former
Ponds and Pads Areas, Maintenance Shed Area, RCRA Canyon Area, Pond A-5, and
RCF Pond.

Copper in most of the exposure units except in the Central Drainage Area, Liquid
Treatment Area, Maintenance Shed Area, RCRA Canyon Area, Roadway Area, WCSA,
A-Series Pond, Pond 18, Pond A-5, and RCF Pond.

Total cyanide in most of the exposure units except in the Liquid Treatment Area.

Lead in the Administration Building Area and Pond A-5.

Mercury in Pond A-5.

Selenium in the Maintenance Shed Area.

Vanadium in all the ponds.

Most of the organics including all of the PAHs and VOCs in all the exposure units.
Herbicides in most of the exposure units except MCPP in the Central Drainage Area and
Liquid Treatment Area.
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e Dioxin TEQ (and total TEQ) in most of the exposure units except in the Central Drainage
Area, Former Ponds and Pads Areas, Maintenance Shed Area, and Roadway Areas.

e Aroclor 1260 in most of the exposure units except in the Central Drainage
Area,Maintenance Shed Area, Remaining Onsite Area, and Roadway Areas.

e Total PCBs and PCB TEQ in most of the exposure units except in the Central Drainage
Area, Former Ponds and Pads Areas, and Roadway Area.

o DDT (and total DDT) in most of the exposure units except in the Liquid Treatment Area,
Maintenance Shed Area, and Remaining Onsite Area.

e Most of the SVOCs in most of the exposure units except bis(2-ethylhexyl)phthalate in the
Central Drainage Area, the Liquid Treatment Area, and the Roadway Area.

Based on the exposure unit-specific CPECs, NOAEL/low TRV-based HQs indicate potential risk
is expected to be de minimis for the invertivorous bird from all of these CPECs except aldrin and
endrin in Central Drainage Area where the NOAEL/low TRV-based HQs are 2 and 20,
respectively, di-n-butyl phthalate in the RCRA Canyon Area where the NOAEL/low TRV-based
HQ is 16, and endrin in the Remaining Onsite Area where the NOAEL/low TRV-based HQ is 10
(Table U.A5-47 of Attachment 5).

Spatial analyses indicate results similar to those of the non-spatial evaluation with risk estimates
within the same range. For total TEQ, risk estimates indicated de minimis risk for many of the
exposure units and sitewide where there are potential risks based on the non-spatial evaluation.
However, as there was no specific trend in the spatial versus non-spatial risks, and results were
mostly similar, risk description for invertivorous birds based on the spatial evaluation is
considered the same as that based on the non-spatial evaluation.

Based on the criteria listed above in Section 6.2 for wildlife receptors, chemicals with HQs
greater than 1 that were not further evaluated include Sitewide with Pond A-5 and Pond 18 and
Sitewide without ponds. Based on individual exposure unit evaluations, these include:

e Barium in the Central Drainage Area, Maintenance Shed Area, Pond A-5 and RCF Pond
because of the proposed presumptive remedy for these exposure areas.

o Cadmium in most of the exposure units except RCRA Canyon Area and WCSA because
of the proposed presumptive remedy for some of the areas and because exposure area
HQs are equal to or less than the background HQ for the remaining exposure areas.

e Chromium in most of the exposure units except RCRA Canyon Area, Roadway Area,
and WCSA because of the proposed presumptive remedy for some of the areas and
because exposure area HQs are equal to or less than the background HQ for the
remaining exposure areas.

o Copper in the Central Drainage Area, Liquid Treatment Area, Maintenance Shed Area,
A-Series Pond, Pond A-5, Pond 18, and RCFPond because of the proposed
presumptive remedy for these exposure areas.

e Total cyanide in the Liquid Treatment Area because of the proposed presumptive
remedy for this exposure area.

e Lead in most of the exposure units except RCRA Canyon Area, Roadway Area, and
WCSA because of the proposed presumptive remedy for some of the exposure areas.
Risk from lead in the Roadway Area may have been overestimated, as it was based on
the maximum detected concentration as sufficient data were not detected in this
exposure area and most likely overestimate potential risk from lead to the invertivorous
bird population.
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e Mercury and selenium in all the exposure units where HQ is greater than 1; the
Administration Building Area is mostly paved and therefore, there is no habitat to support
invertivorous bird populations and therefore, mercury and selenium are likely not a risk
to soil invertivorous bird populations in this area. For the remaining exposure areas with
HQs greater than 1, there is either presumptive remedy for the area or exposure area
HQs are less than the background HQs and therefore, these areas were not further
evaluated.

e Vanadium in all the exposure units where HQ is greater than 1 because the exposure
area HQs are equal to or less than the background HQ.

e Zinc in all the exposure units where HQ is greater than 1 except the RCRA Canyon Area
and WCSA because there is either presumptive remedy for the area or exposure area
HQs are less than the background HQ.

e MCPP in the Central Drainage Area and the Liquid Treatment Area because of the
proposed presumptive remedy for these exposure areas.

e DDT (and total DDT) in the Liquid Treatment Area and Maintenance Shed Area because
of the proposed presumptive remedy for these exposure areas; DDT (and total DDT) in
the Remaining Onsite Areabecause the LOAEL/high TRV-based HQs are less than 1
and the NOAEL/low TRV-based HQs are less than 10. Hexachlorobenzene in the
Central Drainage Area and Liquid Treatment Area because of the proposed presumptive
remedy for these exposure areas.

o Endrin in the Central Drainage Area because of the proposed presumptive remedy for
this exposure area.

e Aroclor 1260 in the Central Drainage Area and Maintenance Shed Area because of the
proposed presumptive remedy for these exposure areas; Aroclor 1260 in the Roadway
Area and Remaining Onsite Area; risk from Aroclor 1260 in the Roadway Area may have
been overestimated, as it was based on the maximum detected concentration as
sufficient data were not detected in this exposure area and most likely overestimate
potential risk from Aroclor 1260 to the invertivorous bird population. However, to refine
the risks, Aroclor 1260 was further evaluated in Tier 2. The LOAEL/high TRV-based HQs
are less than 1 and the NOAEL/low TRV-based HQs are less than 10 for Aroclor 1260 in
the Remaining Onsite Area and therefore, not further evaluated.

o Total PCBs in the Central Drainage Area because of the proposed presumptive remedy
for this exposure area; total PCBs in the Former Ponds and Pads Area and Roadway
Area because the LOAEL/high TRV-based HQs are less than 1 and the NOAEL/low
TRV-based HQs are less than 10.

e Total dioxin TEQ (and total avian TEQ) in the Central Drainage Area and Maintenance
Shed Area because of the proposed presumptive remedy for these exposure areas; total
dioxin TEQ (and total avian TEQ) in the Former Ponds and Pads Area and Roadway
Area because the LOAEL/high TRV-based HQs are less than 1 and the NOAEL/low
TRV-based HQs are less than 10.

e Bis(2-ethylhexyl)phthalate in the Central Drainage Area and Liquid Treatment Area
because of the proposed presumptive remedy for these exposure areas; bis(2-
ethylhexyl)phthalate in the Roadway Area because the LOAEL/high TRV-based HQ is
less than 1 and the NOAEL/low TRV-based HQ is less than 10.

e Di-n-butyl phthalate in the RCRA Canyon; risk may have been overestimated, as it was
based on the maximum detected concentration as sufficient data were not detected in
this exposure area and most likely overestimate potential risk from di-n-butyl phthalate to
the invertivorous bird population.
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The risk description for the invertivorous birds is summarized in Table U-34. Based on the
weight-of-evidence, chemicals that indicate potential risk (i.e., considered risk drivers) and could
require further evaluation include:

Chemical Western Meadowlark (Invertivore)

Barium RCRA Canyon Area and Former Ponds and Pads Area
Cadmium RCRA Canyon Area and WCSA

Chromium RCRA Canyon Area, Roadway Area, and WCSA
Copper RCRA Canyon Area, Roadway Area, and WCSA

Lead RCRA Canyon Area, Roadway Area, and WCSA

Zinc RCRA Canyon Area and WCSA

Aroclor 1260 Roadway Area

Total PCBs Former Ponds and Pads Area

6.2.8.2 Herbivorous Western Meadowlark

For the herbivorous bird, risk estimates based on the LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable from:

e Cadmium, cobalt, total cyanide, manganese, mercury, molybdenum, nickel, thallium, tin,
and zinc in all the exposure units.

e Barium in most of the exposure units except in the RCRA Canyon Area, Former Ponds
and Pads Area, Maintenance Shed Area, Pond A-5, and RCF Pond.

e Chromium in most of the exposure units except in the Maintenance Shed Area, RCRA
Canyon Area, Roadway Area and WCSA.

e Copper in most of the exposure units except in the WCSA.

e Lead in most of the exposure units except in the Maintenance Shed Area.

e Selenium in most of the exposure units except in A-Series Pond, Pond 13, Pond A-5,
and Pond 18.

e Vanadium in the ponds.
All of the organics including PAHs, PCBs, pesticides, SVOCs, and VOCs, except one
herbicide, MCPP in the Liquid Treatment Area.

Based on the exposure unit-specific CPECs, LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable for the carnivorous mammal from all of these
CPECs (Table U.A5-47 of Attachment 5).

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous bird from:

Cobalt, manganese, thallium, and tin in all the exposure units.

e Barium in most of the exposure units except in the Central Drainage Area, RCRA
Canyon Area, Former Ponds and Pads Area, Maintenance Shed Area, Pond A-5, and
RCF Pond.

o Chromium in most of the exposure units except in the Maintenance Shed Area, RCRA
Canyon Area, Roadway Area and WCSA.
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e Copper in most of the exposure units except in the Liquid Treatment Area, Maintenance
Shed Area, RCRA Canyon Area, Roadway Area, WCSA, Pond 18, and Pond A-5.

e Lead in most of the exposure units except in the Maintenance Shed Area, RCRA

Canyon Area, and Roadway Area.

Selenium in the Maintenance Shed Area.

Vanadium in all the ponds.

All of the organics including PAHs, SVOCs, and VOCs.

All of the herbicides except MCPP in the Central Drainage Area and the Liquid

Treatment Area.

e PCB TEQ (and total TEQ) in all the exposure units except in the Former Ponds and
Pads Area.

o Most of the pesticides except hexachlorobenzene in all the exposure units except in the
Liquid Treatment Area.

Based on the exposure unit-specific CPECs, NOAEL/low TRV-based HQs indicate potential risk
is expected to be de minimis for the herbivorous bird from all of these CPECs except endrin in
Central Drainage Area and the Remaining Onsite Area where the NOAEL/low TRV-based HQs
are 4 and 2, respectively (Table U.A5-47 of Attachment 5).

Spatial analyses indicate results similar to those of the non-spatial evaluation, with risk
estimates within the same range. For total TEQ, risk estimates indicated de minimis risk for
many of the exposure units and sitewide where there are potential risks based on the non-
spatial evaluation. However, as there was no specific trend in the spatial versus non-spatial
risks, and results were mostly similar, risk description for herbivorous birds based on the spatial
evaluation is considered the same as that based on the non-spatial evaluation.

Based on the criteria listed above in Section 6.2 for wildlife receptors, chemicals with HQs
greater than 1 that were not further evaluated Sitewide with Pond A-5 and Pond 18 and
Sitewide without ponds. Based on individual exposure unit evaluations, these include:

e Barium in the Central Drainage Area, Maintenance Shed Area, Pond A-5, and RCF
Pond because of the proposed presumptive remedy for these exposure areas.

e Cadmium in Pond A-5 because of the proposed presumptive remedy for this exposure
area.

e Chromium in the Maintenance Shed Area and Pond A-5 because of the proposed
presumptive remedy for these exposure areas.

e Copper in the Liquid Treatment Area, Maintenance Shed Area, Pond 18, and Pond A-5
because of the proposed presumptive remedy for these exposure areas; copper in the
RCRA Canyon Area and Roadway Area, because the LOAEL/high TRV-based HQ is
less than 1 and the NOAEL/low TRV-based HQ is less than 10.

o Total cyanide in the Liquid Treatment Area because of the proposed presumptive
remedy for this exposure area.

e Lead in the Maintenance Shed Area because of the proposed presumptive remedy for
this exposure area; lead in the RCRA Canyon Area and Roadway Area because the
LOAEL/high TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is less
than 10.

e Mercury in the Central Drainage Area because of the proposed presumptive remedy for
this exposure area.
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e Molybdenum, selenium, and vanadium in all the exposure units where HQ is greater
than 1 because there is either presumptive remedy for the area or exposure area HQs
are less than the background HQ.

e MCPP in the Central Drainage Area and the Liquid Treatment Area because of the
proposed presumptive remedy for these exposure areas.

e PCB TEQ (and total TEQ) in the Former Ponds and Pads Area because the LOAEL/high
TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is less than 10.

e Hexachlorobenzene in the Liquid Treatment Area because of the proposed presumptive
remedy for this exposure area.

e Endrin in the Central Drainage Area because of the proposed presumptive remedy for
this exposure area; endrin in the Remaining Onsite Areas because the LOAEL/high
TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is less than 10.

The risk description for the herbivorous birds is summarized in Table U-35. Based on the
weight-of-evidence, chemicals that indicate potential risk (i.e., considered risk drivers) and could
require further evaluation include:

Chemical Western Meadowlark (Herbivore)

RCRA Canyon Area and Former Ponds and Pads
Barium Area
Chromium RCRA Canyon Area, Roadway Area, WCSA
Copper WCSA

6.2.8.3 American Kestrel

For the carnivorous bird, risk estimates based on the LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable from:

o All of the metals except chromium in the WCSA and lead in the Maintenance Shed Area.

e All of the organics including PAHSs, dioxins, herbicides, PCBs, SVOCs, and VOCs, and
most of the pesticides except DDT (and total DDT) in the Liquid Treatment Area and
DDE (and total DDT) in the Maintenance Shed Area.

Based on the exposure unit-specific CPECs, LOAEL/high TRV-based HQs indicate that
potential risk is expected to be not unacceptable for the carnivorous bird from all of these
CPECs except endrin in the Central Drainage Area where the LOAEL/high TRV-based HQ is 1
(Table U.A5-47 of Attachment 5).

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the carnivorous bird from:

o Most of the metals including cadmium, cobalt, copper, total cyanide, manganese,
mercury, nickel, silver, thallium, tin, and vanadium.

Barium in most of the exposure units except in the RCRA Canyon Area.

Chromium in most of the exposure units except in the WCSA.

Lead in most of the exposure units except in the Maintenance Shed Area.

Molybdenum in most of the exposure units except in the Remaining Onsite Area, A-
Series Pond, and Pond A-5.
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e Selenium in most of the exposure units except in A-Series Pond, Pond 18, and Pond A-
5.
Zinc in the Remaining Onsite Areas.

e All the organics including PAHs, PCBs, and VOCs in all the exposure units, except the
following:

o Dioxin TEQ (and total TEQ) in most of the exposure units except in the Central
Drainage Area and the Former Ponds and Pads Area.

0 Most of the herbicides except MCPP in the Liquid Treatment Area.

o DDE (and total DDT) in most of the exposure units except in the Former Ponds
and Pads Area, Liquid Treatment Area, Maintenance Shed Area, RCRA Canyon
Area Roadway Area, and WCSA.

o DDT (and total DDT) in most of the exposure units except in the Central
Drainage Area, Former Ponds and Pads Area, Liquid Treatment Area,
Maintenance Shed Area, RCRA Canyon Area, Roadway Area, and WCSA.

0 Hexachlorobenzene in the Central Drainage Area and Liquid Treatment Area

Based on the exposure unit-specific CPECs, risk estimates based on the NOAEL/low TRV-
based HQs indicate that potential risk is expected to be de minimis from all of these CPECs
except endrin in the Central Drainage Area where the NOAEL/low TRV-based HQ is 14 (Table
U.A5-47 of Attachment 5).

Spatial risk evaluation indicates results similar to those of the non-spatial evaluation, with risk
estimates within the same range. Therefore, risk description for carnivorous birds based on the
spatial evaluation is the same as that based on the non-spatial evaluation.

Based on the criteria listed above in Section 6.2 for wildlife receptors, the chemicals identified
with HQs greater than 1 that were not further evaluated include Sitewide with Pond A-5 and
Pond 18 and the Sitewide without ponds. Based on individual exposure unit evaluations, these
include:

e Barium in the RCRA Canyon Area because the LOAEL/high TRV-based HQ is less than
1 and the NOAEL/low TRV-based HQ is less than 10.

e Chromium in WCSA because the LOAEL-based HQ for chromium in the WCSA is 2.
Area use in the Tier 1 exposure calculations was assumed to be 100 percent (AUF = 1).
However, the American kestrel has a mean home range of 662 acres (range 24-1236
[Table U-11]), which is more than two and a half times greater than the Site (252 acres)
and much larger than the WCSA. When the area use is considered in the risk estimate,
the LOAEL-based HQ for chromium is less than 1. Therefore no unacceptable risks are
expected from chromium to carnivorous bird populations.

e Lead in the Maintenance Shed Area because of the proposed presumptive remedy for
this exposure area.

e Molybdenum in the A-Series Pond and Pond A-5 because of the proposed presumptive
remedy for these exposure areas; molybdenum in the Remaining Onsite Areas, because
the LOAEL/high TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is
less than 10.

e Selenium in A-Series Pond, Pond 18, and Pond A-5 because of the proposed
presumptive remedy for these exposure areas.

e Zinc in all the exposure units with HQs > 1 because there is either a presumptive remedy
for the area or the exposure area HQs are less than the background HQ.
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e Dioxin TEQ (and total TEQ) in the Central Drainage Area because of the proposed
presumptive remedy for this exposure area; dioxin TEQ (and total TEQ) in the Former
Ponds and Pads Area because the LOAEL/high TRV-based HQ is less than 1 and the
NOAEL/low TRV-based HQ is less than 10.

e MCPP in the Liquid Treatment Area because of the proposed presumptive remedy for
this exposure area.

o DDE (and total DDT) in the Liquid Treatment Area, Maintenance Shed Area because of
the proposed presumptive remedy for these exposure areas; DDE (and total DDT) in the
Former Ponds and Pads Area, RCRA Canyon Area Roadway Area, and WCSA because
the LOAEL/high TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is
less than 10.

e DDT (and total DDT) in the Central Drainage Area, Liquid Treatment Area, Maintenance
Shed Area because of the proposed presumptive remedy for these exposure areas;
DDT (and total DDT) in the Former Ponds and Pads Area, RCRA Canyon Area,
Roadway Area, and WCSA because the LOAEL/high TRV-based HQ is less than 1 and
the NOAEL/low TRV-based HQ is less than 10.

¢ Hexachlorobenzene in the Central Drainage Area and Liquid Treatment Area because of
the proposed presumptive remedy for these exposure areas.

o Endrin in the Central Drainage Area because of the proposed presumptive remedy for
this exposure area.

The risk description for the carnivorous birds is summarized in Table U-36. Based on the
weight-of-evidence, none of the chemicals evaluated are predicted to be a potential risk (i.e.,
considered risk drivers) to carnivorous bird populations and therefore, no further evaluations
are warranted.

6.2.9 Risk Description for Aquatic Mammals

One AE was identified for aquatic mammals at the Site: protection of invertivorous mammals at
the population level. For this trophic group, the raccoon was selected as the indicator species
for quantitative evaluation and was considered representative and protective of populations of
all mammals within that trophic group.

Risks could not be estimated for two of the VOCs (nonanal and propanal) and one SVOC (n-
nitrosopyrrolidine) due to lack of TRVs. These chemicals were, for the most part, infrequently
detected (frequencies of detection were 0.8%, 7.1%, and 1.4%, respectively) at the Site or not
considered to be potential risk drivers for these receptors, and their omission was considered to
have a minimal effect on the overall conclusions reached in this ERA. The uncertainties
associated with potential risks from chemicals with lack of toxicity data are addressed further in
the uncertainty analysis (Section 7.4).

Risk estimates indicate that potential risk to aquatic mammal populations is expected to be not
unacceptable from exposure to most of the organic CPECs (via the ingestion pathway;
inhalation pathway for burrowing receptors are described below in Sections 6.2.11 and 6.2.12).
No further evaluation is warranted for chemicals with HQs less than 1. Potential risks are
indicated mostly for metals and some organics as described below.
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6.2.9.1 Raccoon

For the invertivorous mammal, risk estimates based on the LOAEL/high TRV-based HQs
indicate that potential risk is expected to be not unacceptable from:

o All of the metals in all of the exposure units except barium in Pond A-5 and Pondwide.

e All of the organics including dioxins, PAHs, pesticides, herbicides, PCBs, SVOCs, and
VOCs in all of the exposure units and Pondwide.

e All of the chemicals in the offsite drainages except selenium in the North Drainage.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous mammal from:

e Most of the metals including chromium, copper, lead, manganese, mercury, nickel,
thallium, tin, and zinc in all the exposure units and Pondwide.

e Barium in most of the exposure units except in Pond A-5 and Pondwide.

e Cadmium in most of the exposure units except in A-Series Pond, Pond 18, and Pond A-
5, Pondwide, and Stormwater Impoundments.

e Molybdenum in Pond 13.

¢ Most of the organics including dioxins, PAHs, pesticides, herbicides, and VOCs in all of
the exposure units and Pondwide.

e PCB TEQ (and total TEQ) in most of the exposure units except in the RCF Pond,
Pondwide, and Stormwater Impoundments.

A spatial risk evaluation was not conducted for aquatic receptors.

Based on the criteria listed above in Section 6.2 for wildlife receptors, chemicals that were
identified as potential risk drivers and could require further evaluation include:

e Barium in Pond A-5.

e Selenium in the A-Series Pond and Pond 18; although selenium risks are also evaluated
in the North Drainage Area, these risks are low (LOAEL/high TRV-based HQ = 1) and
likely not Site-related as the offsite drainages are not connected to onsite surface water
(see Section 6.1.4).

However, as all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the site and will be backfilled/graded to prevent accumulation of
water, they will be unavailable as a pathway for aquatic receptors, essentially eliminating the
potential for adverse effects to aquatic receptors. Presumptive remedies for all onsite ponds will
be further detailed as part of the FS process. Therefore, none of the chemicals in the ponds
with HQs greater than 1 were identified for further evaluation. The risk description for the
aquatic mammals is summarized in Table U-37.

6.2.10 Risk Description for Aquatic Birds

One AE was identified for aquatic birds at the Site: protection of invertivorous birds at the
population level. For this trophic group, the killdeer and the mallard duck were selected as the
indicator species for quantitative evaluation and were considered representative and protective
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of populations of all birds within that trophic group. The killdeer was selected to represent
shallow feeders and the mallard was selected to represent deeper water feeders.

Risks could not be estimated for beryllium, most of the VOCs, and most of the SVOCs due to
lack of TRVs. Many of these chemicals were, for the most part, infrequently detected at the Site
or not considered to be potential risk drivers for these receptors, and their omission was
considered to have a minimal effect on the overall conclusions reached in this ERA. The
uncertainties associated with potential risks from chemicals with lack of toxicity data are
addressed further in the uncertainty analysis (Section 7.4).

Risk estimates indicate that potential risk to aquatic bird populations is expected to be not
unacceptable from exposure to most of the organic CPECs. No further evaluation is warranted
for chemicals with HQs less than 1. Potential risks are indicated mostly for metals and some
organics as described below.

6.2.10.1 Killdeer

For the invertivorous bird, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from:

e Lead, nickel, and thallium in all the exposure units, Pondwide, and Stormwater
Impoundments.

o All of the organics in all of the exposure units except PCB TEQ in the RCF Pond,
Pondwide, and Stormwater Impoundments.

e Arsenic in most of the exposure units except the A-Series Pond.

e Barium in A-Series Pond and Pond 13.

¢ Cadmium in A-Series Pond, Pond 13, Pond 18, RCF Pond, and Stormwater
Impoundments.

e Copper in most of the exposure units, Pondwide, and Stormwater Impoundments except
the A-Series Pond.

¢ Manganese, mercury, molybdenum, vanadium, and zinc in most of the exposure units
except the A-Series Pond.

e Selenium in the RCF Pond.

e Tin in the A-Series Pond, Pond A-5, RCF Pond, and Pondwide.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous bird from:

¢ Lead and thallium in all the exposure units, Pondwide, and Stormwater Impoundments.
All of the organics in all of the exposure units except Aroclor 1260, total PCBs, and PCB
TEQ in Pond A-5, RCF Pond, Pondwide, and Stormwater Impoundments.

o Arsenic in most of the exposure units except the A-Series Pond.

¢ Manganese, mercury, and vanadium in most of the exposure units except the A-Series
Pond.

¢ Molybdenum in most of the exposure units except the A-Series Pond and Pond A-5.

o Nickel in most of the exposure units except A-Series Pond, Pond 18, Pond A-5, and
Pondwide.

e Tinin Pond A-5 and RCF Pond.
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A spatial risk evaluation was not conducted for aquatic receptors.

Based on the criteria listed above in Section 6.2 for wildlife receptors, chemicals that were
identified as potential risk drivers and could require further evaluation include:

Arsenic in the A-Series Pond.

Barium in Pond A-5, Pond 18, and RCF Pond.

Cadmium in Pond A-5.

Chromium in A-Series Pond and Pond A-5.

Copper, manganese, mercury, molybdenum, vanadium, and zinc in the A-Series Pond.
Selenium in A-Series Pond, Pond 18, and Pond A-5.

PCB TEQ in RCF Pond.

The home range of the killdeer is 1,747 acres (Table U-12), which is almost seven times greater
than the size of the Site (252 acres). When this area use is considered in the exposure
estimate, all risks except those from chromium, mercury, selenium, and vanadium in the A-
Series Pond and barium in Pond A-5 are considered not unacceptable.

Although chromium in the Upper C Drainage and selenium in the North Drainage are also
elevated (HQs > 1), these risks likely not Site-related as the offsite drainages are not connected
to onsite surface water (see Section 6.1.4).

Because all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water, they will be unavailable as a pathway for aquatic receptors, essentially eliminating the
potential for adverse effects to aquatic receptors. Presumptive remedies for all onsite ponds will
be further detailed as part of the FS process. Therefore, none of the chemicals in the ponds
with HQs greater than 1 were identified for further evaluation. The risk description for the
aquatic birds (based on the killdeer) is summarized in Table U-38.

6.2.10.2 Mallard Duck

For the invertivorous bird, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from:

e Arsenic, cadmium, copper, lead, manganese, molybdenum, nickel, thallium, tin, and zinc
in all the exposure units.

All the organics including dioxins, herbicides, PAHs, PCBs, pesticides, and VOCs.
Barium in most of the exposure units except Pond A-5, RCF Pond, and Pondwide.
Chromium and mercury in most of the exposure units except A-Series Pond.

Selenium in most of the exposure units except A-Series Pond and Pond 18.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous bird from:

e Arsenic in all exposure units except A-Series Pond.
Lead, nickel, thallium, and tin in all the exposure units.

¢ All the organics including dioxins, herbicides, PAHSs, pesticides, and VOCs, except total
PCBs and PCB TEQ in the RCF Pond, Pondwide, and Stormwater Impoundments.
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e Barium in most of the exposure units except Pond A-5, RCF Pond, Pondwide, and
Stormwater Impoundments.
Cadmium in the A-Series Pond, Pond 13, and the RCF Pond.

e Chromium, copper, manganese, mercury, and zinc in most of the exposure units except
A-Series Pond.

Spatial risk evaluation was not conducted for aquatic receptors.

Based on the criteria listed above in Section 6.2 for wildlife receptors, chemicals that were
identified as potential risk drivers and could require further evaluation include:

e Barium in Pond A-5 and RCF Pond.
¢ Chromium, mercury, and vanadium in the A-Series Pond.
e Selenium in the A-Series Pond and Pond 18.

Although risks from selenium in the North Drainage and chromium in the North Drainage, B
Drainage, Upper C Drainage, and Lower C Drainage were identified, these risks are low (HQs <
2) and are not considered Site-related (see Section 6.1.4).

Because all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water, they will be unavailable as a pathway for aquatic receptors, essentially eliminating the
potential for adverse effects to aquatic receptors. Presumptive remedies for all onsite ponds will
be further detailed as part of the FS process. Therefore, none of the chemicals in the ponds with
HQs greater than 1 were identified for further evaluation. The risk description for the aquatic
birds (based on the mallard) is summarized in Table U-39.

6.2.11 Risk Description for Deep Burrowing Mammals

One AE was identified for deep burrowing mammals at the Site: protection of mammals that
burrow deep (0 to 10 feet bgs). For this trophic group, the American badger was selected as the
indicator species for quantitative evaluation and was considered representative and protective
of populations of all mammals within that trophic group. Because the American badger is a state
species of special concern, exceedance of the NOAEL/low TRV is a potential cause for
concern. The quantitative evaluation for the badger included ingestion pathways only. Risk
estimates for burrowing mammals for the inhalation pathway were evaluated separately
(Attachment 2), and the risk description is discussed in this section and Section 6.2.12.

Risks could not be estimated for Freon 113 and 3,3,5-trimethylcyclohexanone due to lack of
TRVs. These chemicals were, for the most part, infrequently detected at the Site and also not
considered to be potential risk drivers for these receptors, and their omission was considered to
have a minimal effect on the overall conclusions reached in this ERA. The uncertainties
associated with potential risks from chemicals with lack of toxicity data are addressed further in
the uncertainty analysis (Section 7.4).

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the deep burrowing mammal from all CPECs in all exposure areas with the
exception of dioxin and total TEQ in the Former Ponds and Pads Areas. However, the EPC in
the Former Ponds and Pads Area is less than the background indicating that risks in the Former
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Ponds and Pads Area are less than those expected from background. No CPECs exceeded
their respective LOAELs/high TRVs.

A spatial risk evaluation was not conducted for the badger.

The weight-of-evidence is that none of onsite concentrations of chemicals pose a potential risk
to deep burrowing mammals and therefore, do not warrant further evaluation. The risk
description for the deep burrowing mammals is summarized in Table U-40.

6.2.12 Risk Description for Burrowing Receptors based on Soil Gas Evaluation

One AE was identified for burrowing mammals at the Site: protection at the population level of
mammals that inhale burrow air. No specific receptor was identified for the quantitative
evaluation of soil gas; instead, conservative risk-based concentrations were developed for
mammals in general and screened against soil gas data.

Risk estimates based on the NOAEL/low TRVs indicate that potential risk is expected to be de
minimis from most of the VOCs except for 1,2-dichloroethene and PCE. However, the risk
estimates for these VOCs are low in magnitude (HQs < 10). Additionally, based on the non-
spatial EPCs, none of the VOCs exceed an LOAEL/high TRV-based HQ of 1, indicating that
risks to burrowing mammals are not unacceptable. The offsite NOAEL/low TRV-based and
LOAEL/high TRV-based HQs for all VOCs are well below 1. Therefore, risk estimates for offsite
locations indicate that potential risk is not expected to be unacceptable from all of the VOCs.
The weight—of-evidence for the soil gas evaluation, is that risks from inhalation of burrowing
animals are not expected and no further evaluation is warranted.
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7.0 SCREENING-LEVEL AND TIER 1 UNCERTAINTY ANALYSIS

The understanding of the underlying uncertainties inherent in the data and models used in the
risk assessment is a critical aspect of a risk-based decision-making process. The approach
used in this ERA was designed to mitigate sources of uncertainties that could result in
underestimation of risks. Generally, Screening-Level and Tier 1 ERAs involve the use of
assumptions, judgments, and incomplete data to varying degrees that may contribute to the
uncertainty associated with the final risk estimates. Uncertainties may result from both the use
of assumptions or models in lieu of actual data and from the error inherent in the estimation of
exposure parameters. These uncertainties may result in the potential overestimation or
underestimation of risks. However, because direct measurements are not available for many of
the components upon which the risk estimates depend, conservative assumptions and
methodologies are generally employed to eliminate the possibility of underestimating risk. The
objective of this section is to discuss the major sources of uncertainty related to the key
assumptions used in the analyses performed. The uncertainty discussions focus on providing an
understanding of whether each assumption might underestimate or overestimate potential risk
so that the conclusions reached in the risk characterization can be put into context. A detailed
analysis of the major sources of general uncertainty associated with the Screening-Level and
Tier 1 ERA methodology (uncertainties associated with Tier 2 ERA are discussed in Section 13)
is provided below.

The following steps were taken to minimize the potential for underestimation of risks.

o Estimates of CPEC concentrations in media were based on samples collected from
known or suspected impacted locations within each study area and, thus, are likely to
overestimate actual exposures to wildlife that might use the Site.

o Wildlife representative species were intentionally selected based on attributes (e.g.,
small foraging areas) that provide conservative estimates of exposure for other members
of the guild. Exposure parameters for the selected representative species from approved
sources (e.g., USEPA’s Wildlife Exposure Factor Handbook) were preferred sources of
wildlife exposure information to reduce the uncertainty for the species living at this
specific site.

o Estimates of exposure assume that wildlife do not avoid contaminated areas or foods.
Reproductive, developmental, and mortality effects, among the most sensitive of test
endpoints, were the preferred endpoints when identifying toxicity studies used in the
selection of TRVs.

Because of these approaches and other protective assumptions made throughout this
Screening-Level and Tier 1 ERA, risks are generally expected to overestimate rather than
underestimate the true risk associated with the Site.

Topics included in this analysis address uncertainties, which are inherent in each phase of this
Screening-Level and Tier 1 ERA. Specifically, uncertainties associated with the problem
formulation, the data evaluation, the exposure assessment, the effects assessment, and risk
characterization are described in detail below.
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7.1 Uncertainties in the Problem Formulation

The primary uncertainties associated with the problem formulation included lack of site-specific
information for the CSM and the evaluation of T&E species. The use of a NOAEL-based TRV
also provides a means of ensuring a higher level of protection for T&E species (see Section
7.5.1 below).

7.1.1 Lack of Site-Specific Data for the Conceptual Site Model

The movement of chemicals from abiotic media to ecological receptors was not measured for
this ERA. Therefore, uncertainties exist regarding the actual exposure modes and pathways and
the CPEC concentrations ingested by wildlife. Exposure concentrations can differ from the
measured environmental concentrations as a result of physical and chemical processes during
transport from source to receptor, which may make the CPECs less bioavailable to the
receptors.

Another source of uncertainty relates to the receptor or indicator species selection. Indicator
species were selected based on several criteria including that: 1) the organism must first be in a
habitat in which there is potential risk of exposure to adverse effects due to chemical
contaminants; 2) the receptors must have an ability to provide measurable responses or
adequate analytical samples; and 3) the receptor must have ubiquitous distribution, seasonality,
and range, making the selection biased toward species studied to date. The species were
selected to represent a feeding guild, or group of organisms with similar feedings modes and
diets. These species may or may not accurately reflect risks to observed or unknown species at
a given site. Exposures may be lower or higher for species not evaluated compared to receptor
species. Some species not evaluated may be more or less sensitive than those receptors for
which toxicity data were available. Therefore, risks may be either overestimated or
underestimated.

7.2 Uncertainties in the Chemical Analysis and Data Evaluation

Data used in this ERA were analyzed by approved USEPA methods, and appropriate quality
assurance/ quality control (QA/QC) procedures were followed. Errors in chemical analyses may
result from several sources, including errors inherent in the sampling and analytical procedures.
Analytical accuracy or sampling errors can result in the rejection of data, which decreases the
available data for use in this ERA, or in the qualification of data, which increases the uncertainty
in the detected chemical concentrations. Data used in this ERA were validated, and the overall
quality of the data was assessed. A few analytical results were rejected as a result of the data
validation. Additionally, some sample results were qualified as estimated (J) due to a high
relative percent difference reported in a laboratory duplicate analysis. However, the data
validation indicated that the data for all the study areas were suitable for their intended use.

As mentioned earlier in Section 3.1.4, few surface water samples were collected from the four
seeps located on the Site. Seep data were mainly collected in 1997 and 1998 (and not as part
of the RI data) and were not validated to the same level as the rest of the RI data. The reporting
limits for many of the metals are higher than the screening values for amphibians, indicating
uncertainties associated with potential risks.

Metal concentrations in surface water samples from the ponds were available as total and as
dissolved concentrations. Risks to aquatic ecological communities were evaluated using
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dissolved metal concentrations, as most of the screening values are in dissolved
concentrations. Additionally, using dissolved concentrations is consistent with USEPA policy
and guidance for evaluating exposure and associated risk (USEPA, 1993b). Dissolved
concentrations provide a better estimate of potential exposure for both human health and
ecological receptors. Dissolved concentrations estimate the bioavailable fraction of constituents
in the water column more closely than total (i.e., unfiltered) concentrations (USEPA,
2006e). Risks to aquatic wildlife were evaluated using total metal concentrations because they
ingest surface water directly (particulate and dissolved concentrations). Wildlife meet their water
requirements mainly through their diet/food rather than drinking surface water (USEPA, 1993a).
The diet for wildlife is assumed to be composed of 100 percent food, and any ingestion of
soil/sediment is considered incidental. The ingestion of drinking water by wildlife is generally
estimated allometrically based on the body weight of the receptor. These estimates generally
are a small portion of the total exposure dose and do not contribute significantly to the overall
risk to wildlife.

Soil samples were collected as part of the Phase Ill Rl where step-out borings were completed
in the RISBON-59 area (located along NTU road, south west of the west end of RCF pond).
However, data from this round of sampling were not included in the risk evaluation. The data
were reviewed, and uncertainties associated with its omission are discussed below.

From the Phase lll data, depth-appropriate data and chemicals selected as sitewide CPECs
were selected for this review. This included four sampling locations at depths of 0-0.5, 0-6, O-
8.5, and 0-10 feet bgs. The Phase lll data were screened against terrestrial plant and soil
invertebrate soil screening values. This screening indicated potential risks from some PAHs and
zinc (in one sample); however, the depth for this sample is not considered appropriate for these
receptors (greater than 6 feet bgs). Furthermore, the concentrations of CPECs between 0 and 6
feet bgs were generally less than background 95% UTLs, the non-spatial EPCs (for all terrestrial
receptors), and the maximum detected concentrations from 0 to 10 feet bgs (for the deep
burrowing mammal). This indicates that including the Phase Il data in the risk evaluation would
not significantly impact the results and conclusions reached in this ERA and may even have
lowered the overall exposure concentrations.

Soil gas samples were collected at the locations shown in Attachment 3 of this appendix.
Because the CSC expected the soil vapor concentrations to be greatest adjacent to the major
site sources, the data collection program targeted collecting data as close to the source areas
as practicable and focused on the landfill areas of the Site. The primary source areas included
the Terrestrial Capped Area, the PCB Landfill, the Liquids Treatment Area, around the margins
of the Central Drainage Area, and the Burial Trench Area. Soil gas samples were not collected
in the interior of the Central Drainage Area, where the worst-case light non-aqueous phase
liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL) conditions occur, because it is
anticipated that this area will be capped and the potential exposure pathway will be eliminated.
Some elevated levels of VOCs were found in soil in areas where soil gas samples were not
collected. However, because these areas also showed risk from direct exposure pathways, the
lack of soil gas data will not affect this evaluation (these areas are recommended for further
evaluation).

Additional uncertainties associated with data evaluation are described in detail in Section 7.0 of
the main RI Report.
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7.3  Uncertainties in the Exposure Assessment

Sources of uncertainty related to CPEC exposure estimates include the following:

Environmental sampling and analysis.

Omission of detected constituents without toxicity criteria.
Use of project-defined boundaries to calculate exposure.
Use of representative species.

Use of representative wildlife exposure assumptions.
Bioaccumulation and bioavailability models.

Omission of complete but insignificant pathways.

Each area of uncertainty is discussed below.

7.3.1 Environmental Sampling and Analysis

Uncertainties associated with the environmental sampling depend on the degree to which
samples collected and analyzed at the Site are representative of site chemical conditions. In this
assessment, the environmental sampling was primarily conducted to support an Rl and,
ultimately, define the nature and extent of contamination at the Site. Thus, sampling was, in
many cases, focused on areas of known or suspected site-related impacts. In addition to the
presence of contamination, wildlife usage of a given area is also influenced by the habitat
values such as foraging, water, and cover and the occurrence of competitors, predators, and/or
human disturbance. For example, the presence of standing water likely attracts a variety of
wildlife species (mammals, birds, reptiles, etc.) to those areas during the dry season. The
absence of cattle onsite relative to adjacent grazed properties may make the Site more
attractive to herbivorous wildlife. For example, black-tailed deer are commonly observed grazing
throughout the Site.

7.3.2 Omission of Detected Constituents without Toxicity Data

There were several detected chemicals for which toxicity screening values and TRVs were
unavailable. Due to the lack of screening values and TRVs, no quantitative assessments of
potential ecological risks were performed for these chemicals. For the most part, these
chemicals included VOCs and herbicides for terrestrial ecological communities; some metals,
VOCs, and herbicides for aquatic ecological communities; and VOCs and SVOCs for wildlife.
Tentatively identified compounds (TICs) are compounds reported by the analytical laboratory,
but identity and concentration cannot be confirmed without further analytical investigation. In
addition, there is rarely sufficient toxicity information to evaluate these compounds in
quantitative risk assessment. Consistent with USEPA (1989) risk assessment guidance, TICs
are generally not evaluated quantitatively and were not analyzed for this ERA. The omission of
these chemicals may have led to underestimates of potential risk. However, these chemicals
were, for the most part, infrequently detected at the Site, and their omission was considered to
have a minimal effect on the overall conclusions reached in this ERA.
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7.3.3 Use of Project-Defined Boundaries to Calculate Exposures

The Site was divided into several exposure units to facilitate characterization and management.
Exposure units were designated based on former operations at the Site. There is uncertainty
associated with the portioning of the Site into exposure units for the risk assessment. In
particular, several receptors are unlikely to be restricted to any one particular exposure unit.

In contrast to the initial draft of this ERA, which assumed closure of only Pond A-5 and Pond 18,
this current ERA assumes all ponds will be closed. Therefore, the Sitewide plus ponds risk
evaluations for terrestrial receptors should have included the chemical concentration data for all
the ponds. Instead, this evaluation was not updated and only Pond A-5 and Pond18 data were
included in the EPC dataset. This omission of data may underestimate risks to terrestrial
receptors if the concentrations in the other ponds exceed Sitewide maximum concentrations.

Receptors with large home ranges, such as the striped skunk and the American kestrel, were
conservatively assigned an AUF of 1. These receptors are assumed to forage primarily at
terrestrial areas of the Site. However, these receptors have home ranges larger than the Site
(e.g., striped skunk, American kestrel, killdeer, raccoon), indicating that an AUF of 1 likely
overestimates exposure and the risk estimates. Home ranges for mammals and birds are
presented in Tables U-11 and U-12.

7.3.4 Use of Representative Species

Representative indicator species were used to infer the potential for adverse impacts to general
classes of ecological receptors or functional groups that may be exposed to CPECs. The
selected indicator species for each functional group is one that is considered to be on the high
end of potential exposures for typical receptors at the Site within that group. Very little is known
about the relative sensitivity to metals, pesticides, herbicides, VOCs, SVOCs, and PAHs among
related species. Therefore, the extrapolation of risks from species to species introduces an
unquantifiable amount of uncertainty. To minimize the chance of underestimating risk, surrogate
species were selected to maximize estimates of exposure (e.g., small body size, small home or
foraging ranges, forages on ground surface) where possible. This approach is consistent with
risk guidance that promotes efforts to estimate reasonable maximum exposures at this stage of
the risk assessment process.

7.3.5 Use of Wildlife Exposure Assumptions

Exposure assumptions (e.g., food ingestion rates and dietary composition) for each of the
receptors were derived from literature sources or allometrically estimated and not actually
measured using site-specific data. Variations from natural stresses (e.g., extreme drought) may
result in one or multiple parameter changes (e.g., mean value body weight or dietary
consumption). Site-specific values were not available. Conservative values, identified as the
published values resulting in the highest exposure estimate, were selected when conflicting
information was presented. It should also be noted that wildlife exposure factors for these
representative species can vary by location, quality of habitat, and season. Exposure
parameters from California and other approved sources (e.g., USEPA’s Wildlife Exposure
Factors Handbook) were preferred sources of wildlife exposure information, which reduces the
uncertainty for the species living at this specific site.
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The following describe the uncertainties associated with the wildlife exposure assumptions used
in this ERA that can be addressed quantitatively.

7.3.5.1 Area Use Factors

As an example, for many of the receptors, the size of the home range for the receptor is
sufficiently small (e.g., shrew, vole, and meadowlark home ranges) that it is likely that the
receptor would forage only at a specific area (i.e., the AUFs were set equal to 1). Thus,
receptors such as the ornate shrew, California vole, and western meadowlark were predicted to
receive their entire exposure from an individual area and unlikely to receive exposure from
multiple areas or from areas outside the Site boundary. However, this is not true for the striped
skunk, American kestrel, killdeer, raccoon, and the badger. These species, which have large
home ranges and roam widely across the landscape, conceivably could receive exposures to
CPECs from multiple areas and from areas outside the Site boundary, and an AUF of 1 likely
overestimates the exposures and risk estimates for these wide-ranging receptors (Tables U-11
and U-12). A quantitative evaluation of this overestimation was included in the risk description,
as warranted.

7.3.5.2 Composition of Diet

The assumption that each wildlife receptor consumes one type of diet (e.g., ornate shrew eating
100 percent invertebrates), instead of a mixed diet, is considered conservative. The assumption
that 100 percent of the receptor’s diet is contaminated with site chemicals is considered over-
conservative and may overestimate risks to ecological receptors.

To address this uncertainty, risk estimates based on mixed diets for wildlife were compared with
the risks estimated (high HQs [i.e., NOAEL-based HQs]) in this ERA based on 100 percent of
one type of diet. In this evaluation, for each wildlife receptor, the composition of a mixed diet of
plants, invertebrates, and mammals was estimated based on available literature (Table U.A5-65
in Attachment 5). The diet for the vole is the same as that assumed in this ERA; diets for the
other receptors were mixed (although the killdeer’s diet still consists mostly of invertebrates
[99.9 percent]). The relative percent difference (RPD) for diet EPCs (based on non-spatial
EPCs) and RPD for HQs (based on non-spatial EPCs) between this ERA evaluation and the
mixed diet evaluation were calculated as presented in Attachment 5 (Table U.A5-65). To be
able to compare risks among the different diet assumptions for all of the terrestrial and aquatic
wildlife, exposures for this evaluation were based on the Sitewide with Pond A-5 and Pond 18
data and included Sitewide soil and sediment CPECs.

For the shrew, risk estimates will not change significantly for any of the CPECs between the two
evaluations (except that the zinc HQ will reduce to an HQ of 8 based on the mixed diet
evaluation from an HQ of 9 based on this ERA). Risk estimates for the vole based on mixed diet
will not change from the ERA results. For the skunk, dioxin TEQ will reduce to an HQ of 6 based
on the mixed diet evaluation from an HQ of 16 based on this ERA. Similarly, HQs for DDD and
DDE for the skunk will reduce to less than 1 based on the mixed diet evaluation from an HQ of
2.

For the herbivorous meadowlark, risk estimates for many of the CPECs based on the mixed diet
will change significantly from the ERA results. This is mainly because the mixed diet assumes
more invertebrates (63.3 percent) and fewer plants (37.3 percent). For the herbivorous
meadowlark, the HQ for barium will reduce to 5 based on the mixed diet evaluation from an HQ
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of 6 based on this ERA, and the HQ for PCB TEQ will increase to 5 based on the mixed diet
evaluation from an HQ of 4 based on this ERA. HQs for cadmium, chromium, copper, lead,
mercury, zinc, and total PCBs will be greater than 1 based on the mixed diet evaluation,
whereas HQs for these CPECs are less than 1 in this ERA for the herbivorous meadowlark.
This uncertainty was anticipated in the problem formulation step and, therefore, the
invertivorous meadowlark was also evaluated in this ERA. For the invertivorous meadowlark,
HQs for the risk drivers identified in this ERA will either not change significantly or will be
reduced in the mixed diet evaluation. HQs for copper, total cyanide, lead, mercury, vanadium,
MCPP, and PCB TEQ will not change between the two evaluations. HQs for barium will
increase to 5 from an HQ of 4, and HQs for cadmium, chromium, zinc, and total PCBs will
reduce in the mixed diet evaluation but will still be greater than 1 (ranging from 2 to 10).
However, HQs for selenium and hexachlorobenzene will reduce from 2 to less than 1.

For the kestrel, HQs based on the mixed diet will not change significantly from the ERA results
for most of the chemicals. The HQ for dioxin TEQ will reduce to 2 based on the mixed diet
evaluation from an HQ of 3 in this ERA, and the HQ for DDD will reduce to less than 1 from 2.

For the killdeer, risk estimates based on mixed diet will not change from the ERA results, as the
killdeer's diet consists mostly of invertebrates (99.9 percent), which is the same assumption
used in this ERA.

For the mallard, HQs based on the mixed diet will not change significantly from the ERA results
for most of the chemicals. HQs for cadmium will be the same, and HQs for barium, selenium,
and PCB TEQ will increase for the mixed diet evaluation compared with this ERA but not
significantly (HQs will range from 2 to 10). The HQ for PCB TEQ will increase to 2 based on the
mixed diet evaluation from less than 1 in this ERA.

For the raccoon, HQs based on the mixed diet will not change significantly from the ERA results
for most of the chemicals. HQs for cadmium and molybdenum will be the same, and HQs for
barium, selenium, and PCB TEQ will reduce for the mixed diet evaluation compared with this
ERA (HQs will range from 2 to 10). The HQ for dioxin TEQ will increase to 5 based on the mixed
diet evaluation from less than 1 in this ERA.

Based the mixed diet evaluation and in comparison with the ERA results, the HQs do not
change significantly for most of the receptors except the herbivorous meadowlark and, as
discussed above, this uncertainty is addressed in the evaluation of the invertivorous
meadowlark. For most of the receptors, the HQs based on this ERA are either the same or
slightly higher (except the one chemical for the raccoon and four chemicals for the mallard) for
the risk drivers than the HQs based on the mixed diet. However, no new risk drivers will be
identified based on the mixed diet evaluation. Therefore, estimating risks based on the ERA
assumptions of 100 percent of one type of diet most often overestimates risks to wildlife
receptors.

7.3.6 Bioaccumulation, Bioconcentration, and Bioavailability Models

Bioaccumulation is a large source of uncertainty in the Screening-Level and Tier 1 ERA due to
the use of literature-derived BAFs/BCFs and the lack of site-specific tissue residue data. This
approach is generally more uncertain relative to direct measures of site-specific prey tissue
concentrations. Estimates of prey concentration do not include predictors of assimilation and
depuration of contaminants in the same way that time-averaged tissue concentrations do. The
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actual uptake and accumulation of contaminants from site media to biota, and up the food chain
to wildlife receptors, depends on site-specific factors such as the organic carbon and mineral
content of the sediment, the suspended sediment load of the water, and the ages and
conditions of the wildlife receptors. While it is typical to assume an organic carbon content of 2
percent (USEPA, 2007d), for this ERA, soils were conservatively assumed to contain 1 percent
organic carbon. Published BAFs are generally thought to be conservative because they are
offered by the USEPA for use in screening-level risk assessments. When literature BAFs/BCFs
were not available, BAFs/BCFs were developed based on suitable data available in literature, or
surrogates were used. The BAF models from the USACHPPM (2004) were also reviewed.
Some of these values were compiled from a previous (now defunct) version of the EcoSSL
document and were considered outdated and erroneous because the BAF regression equations
were later corrected by USEPA in the revised EcoSSL document (USEPA, 2007c). However,
there are median and P90 BAFs exclusively developed in the USACHPPM report that are not
included in the updated EcoSSL models and, where applicable, were used in the Screening-
Level and Tier 1 ERA.

As described in Attachment 1 (Section 2.10), soil-to-invertebrate BAFs were not available for
molybdenum and tin. In the absence of available BAFs, it is common practice to use a default
BAF of 1 or to derive a surrogate BAF from chemicals with similar chemical/physical properties
(e.g., periodic table group). For metals, the USEPA (1999b) used the mean of available metal
BAF data as a surrogate for metals when there were no empirical data available. Following the
approach used in USEPA (1999b), the mean of the available metal BAF data for barium,
beryllium, chromium, cobalt, copper, thallium, and vanadium (mean BAF = 0.168) was used as
a surrogate for molybdenum and tin. Similarly, sediment-to-invertebrate BAFs were not
available for barium, manganese, molybdenum, selenium, thallium, and tin. Therefore, the mean
of the BAFs for cadmium, chromium, lead, and mercury (1.186) was used as a surrogate. Using
this approach may have over- or under-estimated uptake to these wildlife food items and
therefore, may over- or under-estimate exposure and risk to wildlife receptors.

For the case of soil-to-invertebrate uptake of molybdenum, a median BAF of 0.953 was
available in Appendix C (Table C.1) of the ORNL guidance document Bioaccumulation Models
for Earthworms (Sample et al., 1998). Because this median BAF is greater than the mean BAF
used in this ERA, exposure, and thus risks, to invertivores (shrew and meadowlark) from
exposure to molybdenum may have been underestimated. However, this underestimation does
not affect the risk conclusions for molybdenum because shrew and meadowlark risk estimates
for background were greater than those for all onsite Study Areas, except the A-Series Pond
and Pond A-5, both of which are considered to have a presumptive remedy. The suitability of
applying the soil-to-invertebrate surrogate BAF to tin is unknown. However, tin is in the same
periodic table group as lead; therefore, these metals may share chemical properties (e.g., outer
valence shell structure) that would suggest similar bioaccumulation. A regression model for
uptake of lead to earthworms (Sample et al., 1998) was used in this ERA. This model indicates
that uptake of lead decreases with increasing soil concentration (e.g., a BAF of 0.433 at a sail
concentration of 24.57 mg/kg [non-spatial EPC for the RCRA Canyon Area] to a BAF of 0.243 at
a soil concentration of 490.1 mg/kg [non-spatial EPC for the Maintenance Shed Area]). Because
the range of BAFs for lead exceeds the mean BAF used as a surrogate for tin, uptake of tin to
soil invertebrates may be underestimated if tin and lead have similar uptake relationships.
Although estimates of risk are lower using the mean BAF of all metals than using lead as
surrogate, the NOAEL for tin was not exceeded in any exposure area for either the shrew or the
meadowlark. Therefore, overall risks are likely not affected by this uncertainty. For
sediment-to-invertebrate uptake of barium, manganese, molybdenum, selenium, thallium, and
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tin, the suitability of the surrogate BAF (1.186) is unknown and risks may be either over- or
under-estimated. However, this surrogate value is slightly more conservative than using a
default value of 1; therefore, risks to raccoon and killdeer would remain unchanged or be slightly
lower if a default value was used. Additionally, the onsite ponds are considered to have a
presumptive remedy.

In this Tier 1 ERA, mean or median BAFs were used, as available, to estimate uptake of
chemicals from Site media (soil, sediment, water) to wildlife prey items (plants, soil
invertebrates, small mammals, and benthic and aquatic invertebrates). The Department of Fish
and Game generally recommends the use of a maximum or upper bound value, rather than an
average, for screening evaluations. The use of upper bound BAFs and upper bounds on
regression models are also recommended in the development of soil-to-earthworm
bioaccumulation models (Sample et al., 1998). The use of an average value may result in the
underestimation of risks identified in the initial screening. However, the use of a median BAF, in
the absence of the preferred regression model, is consistent with USEPA guidance for
developing Eco-SSLs for wildlife (USEPA, 2007c) and is representative of the central tendency
of contaminant uptake at the Site. Therefore, refined Tier 1 risks are likely not affected by the
uncertainty associated with the use of median or mean BAFs.

BAFs for cyanide are available but limited (e.g., Ebbs et al., 2003). Cyanide is highly reactive
and readily metabolized in organisms demonstrating low bioaccumulation potential (Eisler,
1991). Eisler (1991) also reported that cyanide seldom remains biologically available in soils
because it is either complexed by trace metals, metabolized by various microorganisms, or lost
through volatilization. Also, wildlife can detoxify sublethal doses of cyanide and excrete it as
thiocyanate in urine (Eisler, 1991). Although this mechanism can be saturated such that toxicity
can occur (e.g., cases of human consumption of plants with high content of cyanogenic
glycosides), low concentrations of cyanide at the Site coupled with rapid metabolism of cyanide
by plants suggest that bioaccumulations to wildlife is not likely significant. Therefore, the media-
to-biota BAF for cyanide was assumed to be zero for all prey/food items.

In sediments, the presence of AVS has been shown to mitigate the toxicity of some metals
including cadmium, copper, lead, nickel, silver, and zinc (USEPA, 2005). Based on field and
laboratory toxicity data for freshwater and marine sediments, ESBs for total metals protective of
benthic organisms can be derived (USEPA, 2005). AVS concentrations vary both temporally
and spatially. For example AVS tends to increase during cold-weather months, presumably due
to a decrease in AVS generation by sulfate reducing bacteria (Herlihy and Mills, 1985; Howard
and Evans, 1993; Leonard et al.,, 1993). Spatial variation is due to sediment heterogeneity
across depth horizons. Additionally, AVS concentrations in surface samples tend to be less than
those found in deeper samples due to oxidation of AVS at the sediment surface, a process
enhanced by bioturbation (Petereson et al., 1996). Uncertainty is incorporated into the ESB
method by the use of high and low uncertainty limits: sediments with (SEM-AVS)f,; <130
pMmol/g.. are predicted to be acutely non-toxic with 90 percent confidence, whereas sediments
with Z(SEM-AVS)f,. > 3,000 upmol/g,. are predicted to be acutely toxic with 90 percent
confidence. Between these bounds, acute toxicity (> 24 percent mortality) may or may not be
observed. The method is also valid for predicting chronic toxicity, with observed chronic toxicity
occurring more frequently in sediments containing (SEM-AVS)f,. 130 to 3,000 pymol/g.. than
observed acute toxicity.

Ten sediment samples collected from the ponds for measurement of metals and AVS showed
excess capacity to bind metals in every sample. Although site-specific organic carbon data were
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not collected for these samples, AVS was presented in sufficient concentrations to bind
dissolved metals without the additional binding capacity of organic carbon. Regardless, three
organic carbon scenarios were evaluated: low (0.02 percent), medium (1.5 percent), and high
organic carbon (3.5 percent). The low organic carbon scenario is extremely conservative and
predicts that onsite sediments would be non-toxic with regard to the six metals; while the
presence of greater than 3.5 percent organic carbon in onsite ponds would only decrease the
bioavailability (and toxicity) of the metals. Silver was not measured in onsite sediments collected
for AVS analysis; therefore, availability and toxicity were not accounted for by this method. The
presence of large quantities of silver could potentially displace metals with higher sulfide
solubility parameters, resulting in greater dissolved metal concentrations and potential toxicity to
benthic organisms. However, in additional onsite sediment sampling, silver was not detected in
any of the 56 bulk sediments samples (detections limits ranged from 0.67 to 2.7 mg/kg).
Therefore, given the large excess capacity of onsite sediments to bind metals and relatively
negligible silver concentrations measured onsite, the occasional presence of silver is not
expected to alter results of sediment toxicity based on the ESB method.

7.3.7 Omission of Complete but Insignificant Pathways

According to USEPA guidance (USEPA, 1998), an exposure pathway must consist of four
elements to be considered complete: 1) sources and release mechanisms, 2) retention and
transport mechanisms, 3) exposure points, and 4) exposure routes. A pathway is considered
incomplete if any of these elements is missing. Additionally, complete or potentially complete
pathways may be considered insignificant due to the following: 1) low levels of contaminants, 2)
low exposure frequency, or 3) because they are insignificant compared to other “risk driving”
pathways. Complete or potentially complete pathways considered less significant may not
warrant quantitative evaluation in an ERA as discussed in USEPA guidance (USEPA, 1989,
1997). Additionally, exposure and toxicity information necessary for quantitative evaluation of
some pathways (e.g., dermal exposure) are limited or lacking. Therefore, these less significant
or unquantifiable pathways should be qualitatively evaluated and identified as a source of
uncertainty. Exposures due to dermal contact and inhalation of volatiles in ambient air at the
Site were considered unquantifiable and/or insignificant for wildlife and were not quantitatively
evaluated in this ERA.

Indicator receptors identified in this ERA included terrestrial and aquatic ecological communities
and terrestrial and aquatic wildlife. Direct contact with site media were quantified for terrestrial
and aquatic ecological communities. Dermal exposure through direct contact with site media
can be considered a complete pathway for wildlife; however, this pathway was considered
incidental due to low frequency and/or duration of exposure. Dermal exposure was also
expected to minimally contribute to risk compared to oral routes of exposure (USEPA, 2007d).
Additionally, data necessary to estimate dermal exposure are generally not available for wildlife
(USEPA, 1993a). Thus, dermal exposure was not quantitatively evaluated in this ERA.

Inhalation of VOCs in ambient air was considered a complete but insignificant pathway because
VOCs are expected to disperse rapidly in air following volatilization from soil or groundwater and
are generally not highly toxic to birds or mammals (USEPA, 2007d). Additionally, VOCs have
log Kow Values less than 3.5 and are unlikely to bioaccumulate in plant and animal tissues at
significant levels (USEPA, 2000). However, VOCs in burrow air was considered a complete and
significant pathway for burrowing mammals and, therefore, risk estimates from exposure to
burrow air were quantified. Other burrowing receptors, such as reptiles and amphibians, may
also be exposed to VOCs in burrow air but, due to lack of tools to evaluate exposure and a lack
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of TRVs protective of these receptors, risks could not be estimated. Burrowing birds are not
expected to be onsite and therefore were not evaluated. Burrowing owls were initially identified
as potentially occurring on the Site; however, they were not observed onsite during any of the
surveys (see Appendix P for details).

Consistent with USEPA guidance (1989, 2007d), dermal exposure and inhalation of VOCs in
ambient air are not expected to be significant routes of exposure and were not considered a
major source of uncertainty for this ERA.

7.4 Uncertainties in the Effects Assessment

Sources of uncertainty related to CPEC effects include the following:

Lack of toxicity data.

Quality of toxicity data.

Preferential use of EcoSSL-based TRVs over BTAG TRVs.
Use of both NOAEL and LOAEL TRVs.

Species-to-species toxicity extrapolations.

7.4.1 Lack of Toxicity Data

There were several detected chemicals for which no toxicity screening values and no TRVs
were obtained or developed. Due to the lack of screening values and TRVs, no quantitative
assessments of potential ecological risks were performed for these chemicals. For the most
part, these chemicals included VOCs and herbicides for terrestrial ecological communities;
some metals, VOCs, and herbicides for aquatic ecological communities; and VOCs and SVOCs
for wildlife (mostly for birds). The omission of these chemicals may have led to underestimates
of potential risk. However, many of the SVOCs and all the VOCs (with log K, values less than
3.5) are generally not of significant concern to wildlife because they do not bioaccumulate
(CalEPA, 1996; USEPA, 2000). VOCs are more of a concern to burrowing receptors that may
be exposed via inhalation of burrow air. Risks from this pathway were evaluated separately as
presented in Attachment 3. Additionally, many of these chemicals were, for the most part,
infrequently detected at the Site, and their omission was considered to have a minimal effect on
the overall conclusions reached in this ERA.

Risks to amphibians were estimated via surface water exposures only. Suitable screening
values for terrestrial exposures to amphibians are not available. The Naval Facilities
Engineering Service Center (NFESC) report titled Development of a Standardized Approach for
Assessing Potential Risks to Amphibians Exposed to Sediment and Hydric Soils and also
referred to as the Amphibian Ecological Risk Assessment Guidance Manual (Manual) was
consulted for sediment screening levels for amphibians (ENSR International, 2004). Four
screening values for metals (cadmium, copper, lead, and zinc) were available, but were not
selected for use. The values developed in the NFESC study were, in some cases, three orders
of magnitude higher than current sediment screening values. These values may provide some
additional information, but their use as absolute screening values was not recommended.
Instead, the Manual indicates that screening values for benthic invertebrates are considered
very conservative and may provide sufficient protection of amphibians. Benchmarks developed
in the Manual suggest that this assumption may overestimate sediment-associated risks to
amphibians. As this is a Tier 1 risk assessment, in addition to the limited availability of toxicity
values protective of amphibians, screening values protective of benthic invertebrates will also be
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considered protective of amphibians. Furthermore, high conductivity/salinity conditions in many
of the ponds make them unsuitable for amphibians in their current state.

The USACHPPM Wildlife Toxicity Reference Values (USACHPPM, 2006) were also consulted
for amphibian screening values; however, no screening values were selected for use at the Site.
Additionally, no values were selected from the Port Hueneme Amphibian Risk Assessment
Guidance Manual (ENSR International, 2004).

Dioxins/furans toxicity values were not available for invertebrates and amphibians.
Dioxins/furans bind to the aryl hydrocarbon (Ah) receptors in fish and wildlife, causing change in
gene expression, which leads to carcinogenic or teratogenic effects. However, invertebrates
lack the Ah receptor (Hahn et al.,, 1994, West et al., 1997) and therefore, it is considered
inappropriate to use fish dioxin/furan screening values for the protection of invertebrates. A
study by West et al., (1997), confirms previous investigations on the insensitivity of aquatic
invertebrates to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) exposures. Although amphibians
have the Ah receptor, the affinity to bind to TCDD has been found to be low and considered
insensitive to TCDD relative to fish (Lavine et al., 1995, Jung and Walker, 1997). Therefore, risk
to invertebrates and amphibians at the Site are unlikely to be underestimated.

Jung and Walker (1997) evaluated the effects of TCDD on amphibian eggs and tadpoles and
concluded that amphibians are 100- to 1,000-fold less sensitive to TCDD during development
relative to fish. Although, the lack of sensitivity to TCDD was demonstrated by Jung and Walker
(1997), the authors reported a 10% increase in mortality relative to controls when leopard frog
eggs were exposed to 3 pg/L TCDD, which corresponds to a surface water screening level of
0.0006 ug/L. Although a surface water screening level is available in the literature, this value
was not considered appropriate for use in this ERA due to the documented relative insensitivity
of amphibians to TCDD. TCDD was not detected in surface water and TCDD detections limits,
which ranged from 0.523 to 1.91 picograms per liter (pg/L), were several orders of magnitude
below the screening level. Furthermore, although it is not technically appropriate to calculate
TEQs for amphibian receptors based on fish TEFs, the maximum total TEQ concentration for
onsite water bodies was 13.2 pg/L, which is less than the available screening level of 0.0006

Mg/L.

There are no generally accepted TRVs available for reptiles and few terrestrial TRVs for
amphibians; therefore, risks were not quantitatively evaluated for these receptors. Therefore,
the magnitude and the direction of potential risks to reptiles are uncertain. However, as a range
of risks were evaluated for other ecological receptors, from NOAEL-based to LOAEL-based, it
was assumed that conservative assumptions used in the evaluation of risks for other species
will be protective of these receptors, and managing risks for other constituents will likely
manage risks here.

Although the potential risk to receptors from CPECs with no screening values or TRVs may be
underestimated, the effect of the lack of screening values or TRVs listed above on the overall
evaluation is expected to be minimal.

7.4.2 Quality of Toxicity Data

Uncertainties are associated with the quantity and variable quality of literature-derived toxicity
data. In order to reduce the uncertainties in the toxicity dataset, most screening values and
TRVs were taken from widely accepted sources such as: USEPA’s EcoSSL documents
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(USEPA, 2007d), BTAG TRVs (CalEPA, 2000, 2002a,b), USEPA (1999b), ORNL (Efroymson et
al., 1997a,b; Sample et al., 1996), Consensus-based sediment SQGs (MacDonald et al., 2000),
and water quality standards for California (USEPA, 2006c). For CPECs lacking screening
values or TRVs, suitable empirical data as published in literature were used. Screening values
derived from empirical data were preferred over those derived from modeling approaches, such
as equilibrium partitioning, or statistical extrapolation.

For terrestrial plant and soil invertebrate ecological communities, HQs were based on single
screening values. Sediment-dwelling invertebrate HQs were estimated on both low and high
screening values. Aquatic life and ecological community HQs were based on low (chronic) and
high (acute) screening values. Aquatic plants and amphibian ecological community HQs were
based on single screening values. For wildlife, a range of HQs was calculated; low HQs based
on high TRVs (LOAELs or mid-range effects levels) and high HQs based on low TRVs
(NOAELSs). Proper interpretation of HQs is critical to the risk assessment process and risk
management decision-making. The purpose of considering the LOAEL-based values for wildlife
was to provide context to the NOAEL-based evaluation. Because the low TRVs are based on
NOAELs, an exceedance of these values does not necessarily indicate risk. The low toxicity
values represent a toxicological threshold below which there is high confidence in a finding of no
unacceptable risk. LOAEL-based or high toxicity values represent a value above which risk is
possible and further evaluation may be needed. In between these two values, the exact
concentration at which toxicological effects might be observed is uncertain; therefore, risk can
be considered possible. However, for most receptors, exceedance of a LOAEL-based or high
TRV, especially in a screening-level evaluation such as this one that utilizes conservative
assumptions, is considered more likely to result in a significant adverse effect at the population
level than exceedance of a NOAEL-based or low TRV. HQs greater than 1, when compared to
high benchmarks or LOAEL-based TRVs (designated as low HQs), provide stronger evidence
that there is potential for adverse effects. For special-status species, exceedance of the NOAEL
or low TRV is a potential cause for concern.

Toxicity data were insufficient to develop high benchmarks for plants, soil invertebrates, and
aquatic plants . However, these benchmarks are typically based on effect concentrations (e.g.,
effect concentration to 10 or 20 percent of a population [EC10 or EC20] or maximum acceptable
toxicant concentrations) and represent concentrations at which adverse effects are predicted. In
some cases, uncertainties associated with the benchmarks (e.g., those for inorganics that fall
below background) coupled with a low magnitude of exceedance of the benchmarks suggest
risks are likely not unacceptable. These cases are discussed in the weight-of-evidence
(described in Section 6).

It is recognized that new toxicity data are generated every year, and not all of the relevant
information may be included in the sources used for this risk assessment. In addition, screening
values and TRVs for the same chemical can vary significantly among these sources. For
example, the recently published screening values and TRVs for PAHSs, selenium, and zinc as
part of USEPA’s EcoSSL guidance (USEPA, 2007d) were not used in the risk estimates for this
ERA.

Screening values for invertebrates and TRVs for mammals for LMW PAHs and HMW PAHs
based on USEPA EcoSSLs are available (USEPA, 2007d); screening values for plants and
TRVs for birds are not. However, the screening values used to estimate risks to sall
invertebrates in this ERA (LMW PAH = 5 mg/kg and HMW PAH = 1 mg/kg) are more
conservative than the EcoSSLs (LMW PAH = 29 mg/kg and HMW PAH = 18 mg/kg). In this
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ERA, PAHs were not considered risk drivers for soil invertebrates. Similarly, the mammal
NOAEL-based TRV for LMW PAHSs used in this ERA (50 mg/kg bw-day) is more conservative
than the EcoSSL-based TRV for LMW PAHs (65.6 mg/kg bw-day). However, the mammal
NOAEL-based TRV for HMW PAHSs used in this ERA (1.31 mg/kg bw-day) is less conservative
than the EcoSSL-based TRV for HMW PAHs (0.6 mg/kg bw-day). Therefore, risks from HMW
PAHs maybe underestimated for mammals. However, PAHs are not considered risk drivers for
wildlife at the Site, and using these EcoSSL based TRVs will not change the overall conclusions
reached in this ERA.

Screening values and TRVs for ecological receptors based on USEPA EcoSSLs are available
for selenium (USEPA, 2007d). The screening values used to estimate potential risk to plants in
this ERA (1 mg/kg) is similar to the EcoSSL (0.52 mg/kg) and the risk estimates and unlikely to
have significant impact to the overall conclusions of this ERA for plants. The screening values
used to estimate potential risk to soil invertebrates in this ERA (70 mg/kg) is less conservative
than the EcoSSL (4.1 mg/kg); however even with the use of the EcoSSL, the HQ for selenium
would be less than 1. The NOAEL/low TRVs for mammals and birds used in this ERA are based
on the BTAG TRVs and are 0.05 mg/kg-day and 0.23 mg/kg-day, respectively. The EcoSSL
TRVs for mammals and birds are 0.143 mg/kg-day and 0.29 mg/kg-day, respectively. The
EcoSSL TRV for mammals is less conservative than the one used in this ERA, and would
significantly reduce risk estimates for mammals by an order of magnitude. The EcoSSL TRV for
birds is similar to the one used in this ERA use of this TRV is unlikely to have significant impact
to the overall conclusions of this ERA for birds.

Screening values and TRVs for ecological receptors based on USEPA EcoSSLs are available
for zinc (USEPA, 2007d). The screening values used to estimate potential risk to plants (50
mg/kg) and soil invertebrates (100 mg/kg) are much more conservative than the EcoSSLs for
plants (160 mg/kg) and soil invertebrates (120 mg/kg). Similarly, the NOAEL/low TRVs for
mammals and birds used in this ERA are based on the BTAG TRVs and are 9.61 mg/kg-day
and 17.2 mg/kg-day, respectively. The EcoSSL TRVs for mammals and birds are 75.4 mg/kg-
day and 66.1 mg/kg-day, respectively. The EcoSSL TRV for mammals and birds are much
more conservative than the one used in this ERA, and would significantly reduce risk estimates
for these receptors by 3 to 8 times.

It should be noted that the methods used to develop the screening values and TRVs vary, and
this may have an effect on the quality of the screening values and TRVs presented in each
document. Each source conducted a literature review for each chemical, but the USEPA
(1999b) and ORNL TRVs are based on one critical study considered the most appropriate by
the reviewers. TRVs presented in USEPA EcoSSL documents (a separate document is
published for each chemical) are based on a rigorous review of literature obtained from an
extensive literature search. Derivation of the NOAELs on which the EcoSSLs are based was a
collaborative effort of a multi-stakeholder team consisting of federal, state, consulting, industry,
and academic participants and led by the USEPA Office of Solid Waste and Emergency
Response. A weight-of-evidence process was used to derive the TRVs, which is described in
Attachment 4-5 to the EcoSSL guidance (USEPA, 2007d).

Most of the toxicity data that were evaluated were derived from laboratory studies conducted in
settings that do not mimic true field conditions. Laboratory studies typically control various
factors in order to isolate one parameter in particular. Although such controlled experiments
result in a more valid interpretation of the isolated parameters or relationship, uncertainty is
associated with assuming that laboratory exposure conditions are equivalent to in-field exposure

C S C U-150 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

conditions. Exposure duration and toxicity characterization are two parameters that exemplify
the difficulty in translating literature-derived data to data representing the exposure conditions
for receptors. The use of chronic data is preferred in development of TRVs, but available
toxicological data were not always associated with chronic exposure durations. Therefore,
uncertainties were introduced in extrapolating non-chronic test results to chronic receptor
toxicity values. These uncertainties were partially handled through the application of uncertainty
factors in the derivation of low TRVs.

7.4.3 Preferential use of EcoSSL based TRVs over BTAG TRVs

TRVs from the EcoSSL guidance (USEPA, 2007d) were preferentially used over BTAG TRVs
(CalEPA, 2002b) except for PAHs as described above. EcoSSL based TRVs are more current
(some as recent as 2007) and, as described above, have undergone rigorous review and are
widely accepted for risk assessments. At the time of conducting the draft Screening-Level and
Tier 1 ERA, EcoSSL-based TRVs were available mostly for metals (antimony [for mammals
only], arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, nickel,
silver, and vanadium), and risks to wildlife were estimated using these TRVs. Please note, since
the submittal of the Draft Rl Report, EcoSSL-based TRVs have become available for selenium
and zinc (as discussed above), and the BTAG avian TRV for cadmium was updated in 2009
(CalEPA, 2009).The new avian BTAG NOAEL TRV is 0.7 mg/kg-day, which is an order of
magnitude less conservative than the previous value of 0.08 mg/kg-day. The BTAG
LOAEL/high TRV is 1 mg/kg-day, which is an order of magnitude more conservative than the
previous value of 10.4 mg/kg-day; the HQs would be impacted accordingly. For CPECs where
EcoSSL-based TRVs were not available, BTAG TRVs were used, where available, and these
included mercury, selenium, zinc, and PCBs for both mammals and birds; and thallium,
heptachlor, methoxychlor, LMW PAHs, and HMW PAHs for mammals only. BTAG TRVs are
also available for cadmium, cobalt (mammal only), copper, lead, manganese, and nickel. To
address uncertainties of using EcoSSL-based TRVs where BTAG TRVs are available, risks for
wildlife were estimated separately for these few chemicals using BTAG TRVs and compared
with the risks estimated for this ERA as discussed in Section 6.1. BTAG TRVs were also
developed by a multi-stakeholder group and have been widely used in California over the last
decade (please see Attachment 2 for more details), although the literature search was
conducted about 15 years ago and was less thorough than that conducted by USEPA for the
EcoSSLs

The lead avian TRVs used in this ERA were from the EcoSSL lead document (USEPA, 2007d)
and may overestimate potential toxicity. The NOAEL-based TRV selected for the EcoSSL
development was an order of magnitude lower than the geometric mean of the NOAEL data
considered, indicating that lead toxicity can be highly variable depending on the form of lead
administered, the route of exposure, the test species and life stage, and the endpoints
assessed. Specifically, the lead TRVs used in this assessment were based on a study
conducted with domestic chickens and lead acetate, which is a soluble form of lead that is likely
to overstate the bioavailability of lead in soil and prey tissue at the Site. Although lead is
considered a risk driver mainly for the invertivorous meadowlark, the lead risk estimates for
birds likely overestimate potential risk.

In addition, the conservative nature of the NOAEL TRV is demonstrated by the fact that the

avian lead EcoSSL developed using this TRV is 11 mg/kg, which is lower than the 50"
percentile for reported background soil concentrations in the eastern and western United States.
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This indicates that the NOAEL-based TRV selected to derive the avian lead EcoSSL may
overestimate potential toxicity.

Toxicity values for plants are frequently based on studies using agricultural species, and these
results may not be directly applicable to plant species found at the Site. In addition, soil
characteristics can play a significant role in controlling the bioavailability of chemicals, and it is
not known how site soils compare to those reported from studies in the literature.

Toxicity benchmarks for receptors exposed in soil, sediment, or surface water are considered
protective, but they derive from a diversity of source data. Benchmarks for aquatic and
sediment-dwelling biota range from individual toxicity to fish, daphnids, and amphipods to
multiple-contaminant, community-level effects data for different sites in North America. TRVs for
aquatic biota are based on controlled laboratory studies that have a more well-defined water
matrix than field-collected environmental samples. Thus, there is uncertainty about whether the
aquatic benchmarks overestimate or underestimate risk to receptors in environmental settings.

Uncertainty is also associated with use of surrogates when screening values or TRVs are not
available for specific CPECs. The assumption that a chemical with similar structure may
potentially cause the same toxicological effects adds to the uncertainties associated with risks
estimated for ecological receptors.

Uncertainty is associated with the extrapolation of literature-derived toxicity endpoints
(especially laboratory-based studies) to equivalent endpoints (acute or subchronic to chronic;
LC50 or LOAELs to NOAELSs) for receptors due to discrepancies in exposure conditions. For
example, the stressors affecting a receptor exposed to CPECs in the wild can be very different
from those affecting an organism exposed in a laboratory setting. However, the direction,
magnitude, and effects of this uncertainty are not known.

7.4.4 Use of Both NOAEL and LOAEL TRVs

NOAELs derived by the USEPA EcoSSL, BTAG, and ORNL represent a no effect level,
whereas the LOAELs represent the mid-range of effects levels found in the literature. EcoSSL-
based NOAEL TRVs were obtained from the EcoSSL guidance (USEPA, 2007d); the EcoSSL-
based LOAEL TRVs were developed for use in this ERA as described in Section 5.2 and
Attachment 2. There is a critical point on the dose-response curve at which effects will first be
seen, but that dose is not known. When the difference between the NOAEL and LOAEL for a
CPEC is great, there is a high degree of uncertainty regarding where effects may first be
observed. Conversely, if the difference between the NOAEL and LOAEL is small, as is the case
for the chromium bird TRVs, it is possible that the true TRV may not be bounded by the NOAEL
and LOAEL. However, the inherent conservatism in the TRV development procedures
described in Section 5.2 ensures that this uncertainty will not underestimate risk. These
uncertainties exemplify the fact that interpretation of the magnitude of HQs for both NOAEL and
LOAEL TRVs is critical. NOAEL and LOAEL refer to doses and effects for a given endpoint in a
given study where the range of uncertainty depends on the number and distribution of the dose
groups evaluated. However, the entire profile of NOAELs and LOAELs across all endpoints and
species may have a much smaller range of uncertainty for when the most sensitive adverse
effects occur.
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7.4.5 Species-to-Species Toxicity Extrapolations

A source of uncertainty in this ERA is the lack of applicable species-specific toxicity data.
Because of this data limitation, TRVs were developed using available toxicity data for laboratory
test species. For example, TRVs for all mammal receptors were developed from toxicity data for
mice and rats. Species vary with respect to sensitivity to specific constituents (USEPA, 1998;
Calabrese and Baldwin, 1993; Venugopal and Luckey, 1978). Based on a review of the
toxicological data, the sensitivity for members within a class of vertebrates may typically range
up to 100-fold. This range of uncertainty is substantiated by Calabrese and Baldwin (1993).

CalEPA does not recommend allometric adjustment of TRVs unless the body weights of the test
species and receptor species differ by two orders of magnitude (CalEPA, 1999). Based on this,
none of the TRVs were adjusted for differences in body weights.

Although a range in sensitivity may be described, the relative sensitivity (and the “direction” of
sensitivity) of wildlife species compared to laboratory test species to CPEC exposures is
available and could be used to bound the estimates of uncertainty regarding species variability.
However, this evaluation is not recommended at this time.

7.5 Uncertainty in the Risk Characterization

Sources of uncertainty related to the risk characterization include the following:

Population-level effect extrapolations

Risks from exposure to multiple chemicals

Assumption of SUF of 1 for individual points in spatial analysis
Limitations of the background dataset

Risks estimated using BTAG TRVs

Presence of non-chemical stressors

7.5.1 Population-Level Effect Extrapolations

Most toxicity studies used to derive TRVs for this ERA did not directly evaluate population-level
effects (e.g., reduced density, change in age/size class structure, extinction). Most toxicity data
selected describe reproductive and developmental effects on small groups of individuals. Effects
on these individuals were then used to infer effects at the population level. Accordingly, these
population-level effect extrapolations include uncertainty associated with the extrapolation
between a study endpoint (e.g., number of offspring, reduced litter size) to a population-level
effect (e.g., abundance, density, persistence, extinction). It should be noted that any adverse
effect on reproduction does not necessarily lead to a decrease in population stability or
extinction. Clearly, the reproductive effect must be sufficient in magnitude to result in such a
population-level effect. Use of chronic NOAELs or chronic NOAEL-equivalent TRVs provided
further assurance that such a population-wide effect was unlikely. The use of a NOAEL-based
TRV also provides a means of ensuring a higher level of protection for T&E species.
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7.5.2 Effects Due to Exposure to Multiple CPECs

Some constituents, such as some metals, are known to have synergistic, antagonistic, or
neutral influence on the toxicities of other metals (Calabrese, 1991). The degree to which metals
influence each other’s toxicities depends not only on the mixture, but also on relative
concentrations. However, there is a lack of data required to describe the degree to which toxicity
may be affected due to exposures to multiple CPEC compositions present at the Site. The lack
of knowledge with regard to specific multiple CPEC interactions did not support the assumption
of additive effects. Accordingly, HQs for metals were not added to evaluate cumulative
exposures and potential risks to metals. The HQs for chemicals with similar toxicological effects,
known to affect the same target organ in an additive matter, were added to estimate Hils
including LMW PAHs, HMW PAHSs, total DDT, and total TEQ. The effects due to exposure to
multiple CPECs are unknown, and it is unclear, given the available data, whether effects could
be greater (synergism) or lesser (antagonism) than those from a single chemical.Limitations of
Reference Location Dataset

Background concentrations represented by UTLs may be a source of uncertainty due to limited
datasets. Background samples were collected from a small area that may not accurately depict
typical background concentrations for the area surrounding the Site.

Background samples for sediment were not available. Instead background soil data were
assumed to represent background sediment concentrations and were used to compare
background risks for sediment-dwelling invertebrates to Site-related risks. Processes such as
reduction-oxidation in sediment may differ from those in soil, which may affect the availability,
and thus risks, of some chemicals (especially metals). In this ERA, Site-related risks that were
equal to or less than background risks were not considered a cause for concern. Therefore, the
use of soil data to make this risk determination may over- or under-represent risks to sediment-
dwelling invertebrates.

7.5.3 Risks Estimated Using BTAG TRVs

In this ERA, USEPA’s EcoSSL based TRVs (USEPA, 2007d) were preferentially used where
available. The EcoSSLs for wildlife are no effects levels often represented by the geometric
mean of NOAELs from studies with reproduction, growth, or survival effects. These EcoSSL
studies were used to develop LOAELs for this ERA. For chemicals lacking EcoSSLs, NOAELs
and LOAELs were derived from other literature sources. These LOAELs generally represent the
lowest adverse effect level that is greater than the no effects level, though in some cases, the
geometric mean LOAEL was selected. The BTAG values promulgated by the DTSC consist of a
low TRV and high TRV. In contrast to those developed for this ERA, the BTAG low TRV is the
lowest applicable NOAEL from the studies reviewed by the BTAG and the BTAG high TRV is
the mid-point of the adverse effects levels from selected studies. Although the ERA TRVs are
not necessarily analogous to the BTAG TRVs, the NOAEL and LOAEL were assumed to be
equivalent to the BTAG low TRV and high TRV, respectively, in the following ERA/BTAG
comparisons. This assumption adds uncertainty to this analysis.

Comparison of risk estimates using the EcoSSL-based and ERA TRVs and the BTAG TRVs
was conducted as described in Section 6.1 (Tables U-19 to U-23). The BTAG low TRVs for
many of the chemicals are more conservative than the EcoSSL-based TRVs including cadmium
(high TRV for cadmium is also more conservative than the EcoSSL-based TRV), cobalt
(mammal only), copper, lead, manganese, nickel, and DDT and its metabolites. However, the
BTAG high TRVs for these chemicals are less conservative than the EcoSSL-based TRVs. The
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BTAG TRVs that result in significant increase in risks to wildlife compared with EcoSSL-based
TRVs include cadmium, copper, lead (mainly in birds), and nickel. However, based on the Work
Plan (CSC, 2004) and in agreement with USEPA, risk management decisions were based on
the TRVs selected for this ERA (see Attachment 2).

7.5.4 Presence of Non-Chemical Stressors

This ERA did not consider the potential for indirect effects that could be caused by the presence
of non-chemical stressors in the environment. For example, a decrease in the viability of a
keystone predator population because of the presence of a chemical in the environment could
result in an increase of the prey item’s population. Alternatively, a reduction in the density of the
prey item could decrease the carrying capacity of an environment for a predator. Other indirect
effects include weather, adjacent land use, and disease. Indirect effects were not considered in
this ERA because of the uncertainty that would be involved in making such extrapolations based
on only chemical data.
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8.0 SCREENING LEVEL AND TIER 1 SUMMARY AND CONCLUSIONS

The objective of the Screening-Level and Tier 1 ERA was to provide information in the Rl phase
on potential risks to ecological receptors that could be exposed to site-related chemicals in
selected onsite and offsite environmental media characterized as part of the RI. Ultimately, the
findings and conclusions of the Screening-Level and Tier 1 ERA were used to determine the
next steps required for incorporation of the Rl with other information in the FS portion of the
environmental program to develop and evaluate remedial alternatives. The conclusions reached
in the Screening-Level and Tier 1 ERA, along with other information (see Tier 2 ERA), will be
used to establish an overall site risk management strategy.

8.1 Summary of Methodologies

The Screening-Level and Tier 1 ERA was conducted using appropriate and conservative
CalEPA and USEPA guidelines. In the Screening-Level and Tier 1 ERA, chemicals in soll,
sediment, surface water, and soil gas were quantitatively evaluated for potential risk to
ecological communities and wildlife receptors. The ecological communities included plants, soil
invertebrates, sediment-dwelling invertebrates, aquatic life, and aquatic plants. Wildlife
receptors included amphibians, terrestrial mammals and birds, aquatic mammals and birds, and
deep burrowing mammals. Toxicity data were limited for amphibians in terrestrial areas and
reptiles and, therefore, were qualitatively evaluated.

The Screening-Level and Tier 1 ERA included information on the ecological setting and
development of CSMs for the exposure areas. The Screening-Level and Tier 1 ERA included
selection of CPECs for two terrestrial sitewide scenarios and ten terrestrial exposure units using
sitewide data and exposure unit data. The Screening-Level and Tier 1 ERA also included
selection of CPECs for a Pondwide scenario, a Stormwater Impoundment scenario, five ponds,
and five offsite drainages using pondwide data only. Finally, the Screening-Level and Tier 1
ERA also included selection of soil gas CPECs for onsite and offsite locations. For the exposure
assessment, three scenarios of exposures were calculated: maximum detected concentrations,
non-spatial EPCs, and spatial EPCs. Background concentrations (95% UTLs) were also
calculated for metals and dioxins. Bioavailability of cadmium, copper, lead, mercury, nickel, and
zinc were evaluated based on the AVS-SEM methods and were found not to be available to
sediment-dwelling invertebrates due to excess AVS-SEM in sediment. Literature-based media-
to-biota BAFs were developed for all the CPECs to quantify exposures to wildlife. Literature-
based BAFs were obtained from appropriate guidance or developed based on appropriate
studies. For the effects assessment, low (NOAEL-based) and high (LOAEL-based) screening
values and TRVs, where available, were obtained or developed for all the CPECs based on
guidance documents or published literature following an appropriate hierarchy. A range of risks
was estimated, where possible, for all of the ecological receptors based on all the tiers of
exposures and effects. For wildlife receptors, risks were estimated using the TRVs developed
for this ERA and BTAG TRVs.

To address uncertainties associated with assumptions used in the Screening-Level and Tier 1

ERA, sensitivity analyses were also conducted and included in the uncertainty analysis. This
included use of a mixed diet composition for wildlife receptors.
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8.2 Summary of Risk Results

This section summarizes the results of the risk characterization for each receptor/community.

8.2.1 Terrestrial Ecological Communities, Amphibians, and Reptiles

Results of the Screening-Level and Tier 1 ERA indicate that potential risk for terrestrial plants
and soil invertebrates is not expected to be unacceptable from many of the metals and most of
the organics listed in Section 6.2. Potential risk from some metals and some organics listed in
Section 6.2 are low in magnitude and along with the weight-of-evidence, most of the chemicals
are not likely to result in unacceptable risk to terrestrial ecological communities.

Chemicals that indicate potential unacceptable risk (i.e., potential risk drivers/COls) and that
warrant further evaluation include:

Chemical Terrestrial Plants Soil Invertebrates
Former Ponds and Pads and
Barium RCRA Canyon Area RCRA Canyon Area
RCRA Canyon Area, Roadway | RCRA Canyon Area, Roadway
Chromium' Area and WCSA area, and WCSA
Copper Roadway Area and WCSA RCRA Canyon Area and WCSA
Zinc RCRA Canyon Area and WCSA RCRA Canyon Area and WCSA

-- Not applicable for receptor/chemical.
" Note that the toxicity value for chromium is uncertain; however, concentrations at the areas listed above are
elevated above background..

Toxicity values are limited for reptiles and amphibians (in terrestrial areas) and, therefore,
potential risks to these receptors could not be evaluated. However, it was assumed that
conservative assumptions used in the evaluation of risks for other species will be protective of
these receptors, and managing risks for other constituents will likely manage risks for these
receptors too.

8.2.2 Agquatic Ecological Communities and Amphibians

Potential risk to aquatic ecological communities (sediment-dwelling invertebrates, aquatic life,
aquatic plants, and amphibians) is not expected to be unacceptable from many of the metals
and most of the organics as listed in Section 6.2. Potential risk to aquatic ecological
communities from some metals and some organics, as listed in Section 6.2, are low in
magnitude and along with the weight-of-evidence, most of the chemicals are not likely to result
in unacceptable risk to aquatic ecological communities.

Chemicals that indicate potential unacceptable risk (i.e., potential risk drivers/COls) and that
could warrant further evaluation for aquatic ecological communities include the following:

Sediment-Dwelling
Chemical Invertebrates Aquatic Life Aquatic Plants

A-Series Pond, | A-Series Pond,
Pond A-5, Pond 13 | Pond 13, Pond 18,
Arsenic -- and RCF Pond Pond A-5, and RCF
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Sediment-Dwelling

Chemical Invertebrates Aquatic Life Aquatic Plants
Pond
A-Series Pond,
Pond 13, Pond 18,
Pond A-5, and RCF
Barium -- Pond --
A-Series Pond,
Pond 13, Pond 18,
A-Series Pond, Pond 18, | Pond A-5, and RCF
Cadmium and Pond A-5 Pond -
A-Series Pond,
Pond 18, and Pond
Copper -- Pond A-5 A-5
Lead -- RCF Pond -
A-Series Pond,
Pond 13, Pond 18,
Pond A-5, and RCF
Manganese -- Pond
A-Series Pond, | A-Series Pond,
Pond 13, Pond 18, | Pond 13, Pond 18,
A-Series Pond, Pond 13, | Pond A-5, and RCF | Pond A-5, and RCF
Nickel Pond 18, and Pond A-5 Pond Pond
A-Series Pond, A-Series Pond,
Pond 13, Pond 18, | Pond 13, Pond 18,
A-Series Pond, Pond 18, | Pond A-5, and RCF | Pond A-5, and RCF
Selenium Pond A-5, and RCF Pond Pond Pond
Thallium -- Pond 18 --
A-Series Pond,
Vanadium -- Pond 18, Pond A-5 | --
A-Series Pond,
Pond 18, Pond A-5,
Zinc -- - and RCF Pond
RCF Pond, Pond 18, and
MCPP Pond A-5 -- --
Total HMW PAHs - Pond 18 -
Bis(2-
ethylhexyl)phthalate -- Pond A-5 --
Acetone RCF Pond -- --

1,1-dichloroethane

Pond A-5 and RCF Pond

-- Not applicable for receptor/chemical.

Risks to sediment-dwelling invertebrates from MCPP in the RCF Pond and risk to aquatic life
from selenium in all the exposure units listed above may have been overestimated, as they
were based on the maximum detected concentrations.

Assessment of amphibians in the ponds indicate potential risk, mostly from metals, because of
NOAEL-based HQs significantly greater than 1. However, high conductivity/salinity conditions in
many of the ponds make them unsuitable for amphibians in their current state.
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Because all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water, they will be unavailable as a pathway for aquatic receptors, essentially eliminating the
potential for adverse effects to aquatic receptors. Presumptive remedies for all onsite ponds will
be further detailed as part of the FS process. Therefore, none of the chemicals in the ponds
with HQs greater than 1 for aquatic ecological communities and amphibians were identified for
further evaluation.

Risks to amphibians for the RCRA Canyon runoff were estimated based on a conservative
scenario by comparing the maximum concentration detected in three surface water samples to
toxicity values that have been approved for use in this ERA. This scenario evaluated the
potential risk to aquatic receptors under the hypothetical scenario that water pools in RCRA
Canyon, which based on site observations, does not occur under current site conditions.
Additional evaluations of RCRA Canyon runoff and the potential for pooling once a remedy is in
place for A-Series Pond will be evaluated in the FS. The seeps are currently dry and onsite
facilities (e.g., Sump 9B and Road Sump) are in place to control these seeps. Therefore, onsite
seeps are not expected to be sources of exposure to amphibians, aquatic life, or aquatic plants.
Chemicals in surface water from the RCRA Canyon runoff that indicate potential unacceptable
risk to aquatic ecological communities and amphibians include:

Chemical Aquatic Life Amphibians Aquatic Plants

Arsenic X

Barium X

Beryllium --

Cadmium X

Chromium -

Lead -

Manganese --

Mercury --

Molybdenum --

Nickel --

>

Selenium

Thallium -

X

Vanadium

DX DX XXX XXX XX | X [ X

Zinc

Benzo(b)fluoranthene

XX

Ethylene glycol

X = indicates potential unacceptable risk
-- Not applicable for receptor/chemical

8.2.3 Terrestrial Mammals

Potential risk for terrestrial mammals is expected to be not unacceptable for many of the metals
and most of the organics listed in Section 6.2. Potential risks from some metals and some
organics listed in Section 6.2 are low in magnitude and along with the weight-of-evidence, most
of the chemicals are not likely to result in unacceptable risk to terrestrial mammals.
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Chemicals that indicate potential unacceptable risk (i.e., potential risk drivers/COls) and warrant
further evaluation include:

Chemical Ornate Shrew California Vole Striped Skunk

Barium RCRA Canyon Area RCRA Canyon Area --
RCRA Canyon Area and

Cadmium WCSA -- --
RCRA Canyon Area,
Roadway Area, and

Chromium WCSA -- --
RCRA Canyon Area,
Roadway Area, and

Copper WCSA -- --
Roadway Area, Former
Ponds and Pads, RCRA

Zinc Canyon Area, and WCSA | -- --

Aroclor 1260

Roadway Area --

total PCBs

Former Ponds and Pads
Area -

-- Not applicable for receptor/chemical.

8.2.4 Terrestrial Birds

Potential risk to terrestrial birds is expected to be not unacceptable for many of the metals and
most of the organics as listed in Section 6.2. Potential risks to terrestrial birds from some metals
and some organics listed in Section 6.2 are low in magnitude and along with the weight-of-
evidence, most of the chemicals are not likely to result in unacceptable risk to terrestrial birds.

Chemicals that indicate potential unacceptable risk (i.e., potential risk drivers/COls) and warrant
further evaluation include:

Western Meadowlark Western Meadowlark | American
Chemical (Invertivore) (Herbivore) Kestrel
RCRA Canyon Area
RCRA Canyon Area, and and Former Ponds and
Barium Former Ponds and Pads Area | Pads Areas --
RCRA Canyon Area and
Cadmium WCSA -- --
RCRA Canyon Area,
RCRA Canyon Area, WCSA, Roadway Area, and
Chromium and Roadway Area WCSA --
RCRA Canyon Area, WCSA,
Copper and Roadway Area WCSA --
RCRA Canyon Area, Roadway
Lead Area, and WCSA -- --
RCRA Canyon Area and
Zinc WCSA -- --
Aroclor 1260 Roadway Area -- --
total PCBs Former Ponds and Pads Area | -- --

-- Not applicable for receptor/chemical.
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8.2.5 Aquatic Mammals

Potential risk to aquatic mammals is expected to be not unacceptable for most of the metals and
most of the organics as listed in Section 6.2. Potential risks to aquatic mammals from some
metals and some organics listed in Section 6.2 are low in magnitude and along with the weight-
of-evidence, most of the chemicals are not likely to result in unacceptable risk to aquatic
mammals.

Chemicals that indicate potential unacceptable risk (i.e., potential risk drivers/COls) and that
could warrant further evaluation include:

Chemical Raccoon
Barium Pond A-5
Selenium A-Series Pond and Pond 18

Risks from barium in Pond A-5 and selenium in A-Series Pond and Pond 18 may have been
overestimated, as they were based on the maximum detected concentrations. As described in
Section 8.2.2, all of the ponds will have presumptive remedies in place as part of the USEPA-
approved closure plan for the Site and will be backfilled/graded to prevent accumulation of
water. The ponds will be unavailable as a pathway for aquatic receptors, essentially eliminating
the potential for adverse effects to aquatic mammals. Presumptive remedies for all onsite ponds
will be further detailed as part of the FS process. Therefore, none of the chemicals in the ponds
with HQs greater than 1 were identified for further evaluation.

8.2.6 Aquatic Birds

Potential risk to aquatic birds is not expected to be unacceptable for most of the metals and
most of the organics as listed in Section 6.2. Potential risks to aquatic birds from some metals
and some organics listed in Section 6.2 are low in magnitude and along with the weight-of-
evidence, most of the chemicals are not likely to result in unacceptable risk to aquatic birds.

Chemicals that indicate potential unacceptable risk (i.e., potential risk drivers/COls) and warrant
further evaluation include:

Chemical Killdeer Mallard

Barium Pond A-5 Pond A-5 and RCF Pond
Chromium A-series Pond A-Series Pond

Mercury A-series Pond A-series Pond

Selenium A-Series Pond A-series Pond
Vanadium A-series Pond A-series Pond

-- Not applicable for receptor/chemical.
Risks to the killdeer from barium and selenium in all the exposure units listed above and risk to

the mallard from barium in Pond A-5 and RCF Pond may have been overestimated, as they
were based on the maximum detected concentrations. As described in Section 8.2.2, all of the
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ponds will have presumptive remedies in place as part of the USEPA-approved closure plan for
the Site and will be backfilled/graded to prevent accumulation of water. The ponds will be
unavailable as a pathway for aquatic receptors, essentially eliminating the potential for adverse
effects to aquatic birds. Presumptive remedies for all onsite ponds will be further detailed as part
of the FS process. Therefore, none of the chemicals in the ponds with HQs greater than 1 were
identified for further evaluation.

8.2.7 Deep Burrowing Mammals

None of the chemicals indicate potential unacceptable risk (i.e., potential risk drivers) for deep
burrowing mammals except dioxin and total TEQ. However, potential risks from these chemicals
are less than those expected under background conditions and therefore, not likely to result in
unacceptable risk to deep burrowing mammals. Thus, no further evaluation is warranted.

Potential risk to burrowing mammals exposed to burrow air is expected to be not unacceptable
for most of the VOCs onsite and all the VOCs offsite. Two onsite VOCs (1,2-dichlorethene and
PCE) exceeded NOAELs/low TRV, but not their respective LOAELs/high TRV indicating that
risks are not unacceptable. Therefore, none of the VOCs indicate potential unacceptable risk
and, therefore, no further evaluation is warranted.

8.3 Conclusions

Overall, risks to terrestrial birds at the Site are driven mainly by the following COls:

Barium in the RCRA Canyon Area and the Former Ponds and Pads Areas.
Cadmium in the RCRA Canyon Area and WCSA.

Chromium in the RCRA Canyon Area, Roadway Area, and WCSA.
Copper in the RCRA Canyon Area, Roadway Area, and WCSA.

Lead in the RCRA Canyon Area, Roadway Area, and WCSA.

Zinc in the RCRA Canyon Area and WCSA.

Aroclor 1260 in the Roadway Area.

Total PCBs in the Former Ponds and Pads Areas.

Based on the results of the Tier 1 ERA, the invertivorous bird (based on the invertivorous
meadowlark) is predicted to be the most sensitive terrestrial bird to potential adverse effects
from exposure to these chemicals in soil 0 to 0.5 feet bgs except for the herbivorous bird (based
on the herbivorous meadowlark) from barium. Further evaluation was warranted for these risk
drivers in the exposure areas listed above, for which no presumptive remedies are planned.

Risks to terrestrial mammals at the Site are driven mainly by the following COls:

Barium in the RCRA Canyon Area.

Cadmium in the RCRA Canyon Area and WCSA.

Chromium in the RCRA Canyon Area, Roadway Areas, and WCSA.
Copper in the RCRA Canyon Area, Roadway Areas, and WCSA.
Zinc in the Roadway Area, RCRA Canyon Area and WCSA.
Aroclor 1260 in the Roadway Area.

Total PCBs in the Former Ponds and Pads Areas.
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Based on the Tier 1 ERA, the invertivorous mammal (based on the shrew) is predicted to be the
most sensitive terrestrial mammal to potential adverse effects from exposure to metals in soil 0
to 5 feet bgs. The carnivorous mammal (based on the skunk) was predicted to be the most
sensitive terrestrial mammal to potential adverse effects from exposure to organics in soil 0 to 5
feet bgs. Potential adverse risk to deep burrowing mammals (0 to 10 feet bgs) via inhalation of
burrow air or by ingestion of soil is expected to be unlikely from exposure to chemicals at the
Site Further evaluation was warranted for these risk drivers in the exposure areas listed above,
for which no presumptive remedies are planned.

No unacceptable risks are predicted for the American badger, a special-status species or other
burrowing receptor populations.

Risks to terrestrial ecological communities at the Site are driven mainly by the following COls:

Barium in the RCRA Canyon Area and the Former Ponds and Pads Area.
Chromium in the RCRA Canyon Area, Roadway Area, and WCSA.
Copper in the RCRA Canyon Area, Roadway Area, and WCSA.

Zinc in the RCRA Canyon Area and WCSA.

Risks to aquatic wildlife at the Site are driven mainly by the following COls:

o Chromium, mercury, selenium, and vanadium in A-Series Pond.
e Barium and selenium in Pond A-5.

e Selenium in Pond 18.

¢ Barium in RCF Pond.

Based on the Tier 1 ERA, the invertivorous bird (based on the killdeer) was predicted to be the
most sensitive aquatic bird to potential adverse effects from exposure to these chemicals in
surface sediment. However, all of these risk drivers are based on the maximum detected
concentrations and may be overestimating potential risk to aquatic wildlife.

Additionally, the diet for aquatic wildlife was based on a mixture of sediment invertebrates and
aquatic invertebrates, assuming 50 percent of each, and this general assumption could
potentially introduce uncertainty to the risk estimates.

i?isks to sediment-dwelling invertebrates are mainly by the following COls:

Cadmium in the A-Series Pond, Pond 18, and Pond A-5.
Nickel in A-Series Pond, Pond 13, Pond 18, and Pond A-5.
Selenium in A-Series Pond, Pond 18, and Pond A-5.
MCPP in RCF Pond, Pond 18, and Pond A-5.

Acetone in RCF Pond.

1,1-Dichloroethane in Pond A-5 and RCF Pond.

Risks to aquatic life, aquatic plants, and amphibians are mainly from metals in the onsite ponds.
Risks to amphibians for the RCRA Canyon runoff were estimated based on a conservative
scenario. This scenario evaluated the potential risk to aquatic receptors under the hypothetical
scenario that water pools in RCRA Canyon, which based on site observations, does not occur
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under current site conditions. Additional evaluations of RCRA Canyon runoff and the potential
for pooling once a remedy is in place for A-Series Pond will be evaluated in the FS. The seeps
are currently dry and onsite facilities (e.g., Sump 9B and Road Sump) are in place to control
these seeps. Therefore, onsite seeps are not expected to be sources of exposure to
amphibians, aquatic life, or aquatic plants.

Risks to aquatic life in surface water from the RCRA Canyon runoff are from:

e Arsenic, barium, cadmium, selenium, vanadium, benzo(b)fluoranthene, and ethylene
glycol.

Risks to amphibians in surface water from the RCRA Canyon runoff are from:

e Arsenic, barium, beryllium, cadmium, chromium, lead, manganese, mercury,
molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc.

Risks to aquatic plants in surface water from the RCRA Canyon runoff are from:
e Arsenic, cadmium, nickel, and selenium.

As mentioned earlier, all of the ponds will have presumptive remedies in place as part of the
USEPA-approved closure plan for the Site and will be backfilled/graded to prevent accumulation
of water, they will be unavailable as a pathway for aquatic receptors, essentially eliminating the
potential for adverse effects to aquatic receptors. Presumptive remedies for all onsite ponds will
be further detailed as part of the FS process. Therefore, none of the chemicals in the ponds
with HQs greater than 1 were identified for further evaluation.

8.4 Recommendations

As discussed in Section 1.2, based on the results of the Screening-Level and Tier 1 ERA, a Tier
2 assessment was recommended to further evaluate pathways, receptors, and CPECs requiring
further evaluation (risk drivers or COls), which can include additional studies and evaluations
designed to make the assessment more site-specific and less generic.

Data collection and further evaluation efforts were recommended to further refine the risks in
Tier 2:

o Tissue sampling specifically, plant and soil invertebrate, and/or mammal tissue sampling
(tissue data collected collocated with existing soil data in areas of the Site that showed
elevated risks) would be appropriate to refine risks for metals, pesticides, and PCBs.

o Bioassay tests (aquatic and/or terrestrial) were considered but not recommended due to
limited usefulness given the chemicals that are risk drivers and the fact that the ponds
will likely have presumptive remedies in place (also bioassays using pond water would
be challenging, given the high salt content of the pond water).

o Refinement of exposure assumptions (e.g., use of average or median concentrations),
site-specific life history information (e.g., dietary habits), and AUFs less than 1 were also
recommended for consideration.

o Refinement of ecological benchmarks, including developing tissue TRVs to use as
additional weight-of-evidence in the risk characterization. Bioavailability tests were also
recommended.
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Further evaluation of the areas that show unacceptable risks should be conducted in the FS and
can also be used to narrow the areas of concern. For example, if an area is determined to need
remediation based on the assessment of both human and ecological risks (e.g., a significant hot
spot), further evaluation of that area and the risk-driving chemicals associated with it will not be
necessary. Management of these key risk-driving areas will focus efforts on the more significant
risks at the Site and will, consequently, reduce the overall site risks, likely to within acceptable
levels.

Presumptive remedies will be in place as part of the USEPA-approved closure plan for the Site
for the treated liquid impoundments (Pond 18 and Pond A-5). Also, potential remedies for the
stormwater ponds or impoundments (A-Series pond, RCF pond, and Pond 13), Central
Drainage Area, Liquid Treatment Area, Burial Trench, and Maintenance Shed areas are also
planned and will be further detailed as part of the FS process. Therefore, these areas were not
recommended for further evaluation in Tier 2.

The focus of any additional studies or evaluations (i.e., Tier 2) and the FS should involve the

evaluation of the significant risk drivers listed above and the collection of data that provide a
clearer understanding of the environmental benefit of reducing concentrations at the Site.
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9.0 TIER 2 ECOLOGICAL RISK ASSESSMENT

9.1 Objective

A Tier 2 assessment was conducted to further evaluate pathways, receptors, and COls
identified in the Tier 1 assessment as requiring further evaluation (i.e., risk drivers). Based on
Tier 1 ERA results reported in the Draft Rl Report and the Next Steps Memorandum (ARCADIS,
2008), a list of COls were identified for Tier 2 assessment. The Tier 2 assessment was
conducted by building on the results of the Tier 1 assessment and incorporating site-specific
tissue and bioaccumulation data. The Tier 1 ERA used modeled/assumed BAFs for uptake of
chemicals into prey items, and such assumptions and models are often conservative and can
potentially overestimate risk.

The objectives of Tier 2 were to provide valuable information for refining risks, reduce the
overall uncertainty in the risk estimates by incorporating site-specific information into exposure
estimates, and to provide additional lines of evidence to affect a clearer understanding of the
environmental benefit of reducing concentrations of COls at the Site.

9.2 Approach

The Tier 2 ERA focused on the COls, receptors, and exposure areas for which there is no
presumptive remedy in place or contemplated. The Tier 1 ERA predicted that invertivorous bird
and mammal populations were the most sensitive terrestrial wildlife, and their risks were driven
by exposure to chemicals in surface soil. The aquatic invertivorous bird (based on the killdeer)
was generally predicted to be the most sensitive aquatic bird, exposed to chemicals in surface
sediment. The pathway that generally contributed most to the risk estimate for all wildlife was
food ingestion.

As discussed above, presumptive remedies will be in place as part of the USEPA-approved
closure plan for the Site for the treated liquid impoundments (Pond 18 and Pond A-5). Also, as
part of the USEPA-approved closure plan for the Site, a potential remedy for the stormwater
ponds or impoundments (A-Series pond, RCF pond, and Pond 13), Central Drainage Area,
Liquid Treatment Area, Burial Trench, and Maintenance Shed areas are also likely to be
implemented and will be further detailed as part of the FS process.

To summarize, the Tier 2 ERA focused on the remaining exposure areas which included:

RCRA Canyon

WCSA

Administration Building Area
Roadway Areas

Remaining Onsite Areas
Former Ponds and Pads Areas

The Tier 2 focused on the following COls (i.e., risk drivers identified in Tier 1 ERA):

e Terrestrial Areas:
e Metals:
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Barium
Cadmium
Chromium
Copper
Lead

o Zinc
e Organics:

o Aroclor 1260

o Total PCBs

O O0OO0OO0Oo

The Tier 2 focused on the following additional chemicals, although they were not identified as
risk drivers identified in Tier 1 ERA:

e Terrestrial Areas:

e Metals:
0 Molybdenum
o Selenium
o Vanadium

¢ Organics:
o Mammalian and avian PCB TEQs
o Total DDT

The Tier 2 focused on the following receptors:

e Terrestrial Mammals
e Terrestrial Birds

The approach for the Tier 2 assessment was discussed in the Next Steps Memorandum
(ARCADIS, 2008) submitted to the USEPA in November 2008 and the Sampling and Analysis
Plan (CSC, 2009) submitted to the USEPA in November April 2009, both of which were
approved by the USEPA.

COls, receptors, and pathways showing unacceptable risks in the Tier 2 ERA will be further
evaluated in the FS.
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10.0 TIER 2 EXPOSURE ASSESSMENT

The methods used to estimate exposures for the ecological receptors for Tier 2 are similar to
those used in Tier 1 and summarized in Section 9.4 and are described in detail in this appendix.
As with Tier 1, and consistent with USEPA and CalEPA guidance, the Tier 2 assessment was
conducted using upper-bound assumptions, providing a high level of protection for the receptors
represented by the evaluated functional groups. The methodolgy that was specific to Tier 2 is
summarized below.

10.1 Exposure Point Concentrations

As discussed in Section 4.1, an EPC is the representative concentration of a constituent in an
environmental medium that is potentially contacted by the receptor (USEPA, 1997). Following
CalEPA guidance (CalEPA, 1996), similar to Tier 1, Tier 2 risks were estimated using the non-
spatial EPCs (i.e., 95% UCL) on the mean for each COI in each site medium that was used for
the Tier 1 ERA. The overview of the statistical methods used to estimate EPCs is summarized
below. A complete description of statistical methods used is provided in Section 7.0 of the main
RI Report.

10.1.1 Summary of Exposure Estimates

As described above, exposure in the Tier 2 ERA was estimated using non-spatial EPCs based
on the 95% UCL. Similar to the Tier 1 ERA, for the Tier 2 ERA, all terrestrial mammals were
assumed to burrow and the terrestrial birds and aquatic mammals and birds were assumed to
be non-burrowing. The approach and methods used to calculate Site media EPCs are
described above in Section 3. This section summarizes the Site media EPCs used in the Tier 2
ERA.

10.1.1.1 Terrestrial Uncapped Areas

The following surface soil (0 to 0.5 feet bgs) exposures were estimated in mg/kg for terrestrial
receptors that do not burrow and to estimate concentrations in food items (all except plants):

¢ Individual terrestrial uncapped exposure areas:
o RCRA Canyon

WCSA

Administration Building Area

Roadway Areas

Remaining Onsite Areas

Former Ponds and Pads Areas

O O0OO0OO0Oo

The following shallow soil (0 to 5 feet bgs) exposures were estimated in mg/kg for terrestrial
receptors that burrow up to 6 feet bgs (i.e., all terrestrial mammals) and to estimate plant tissue
concentrations:

e Individual terrestrial uncapped areas:

o RCRA Canyon
o WCSA
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Administration Building Area
Roadway Areas

Remaining Onsite Areas
Former Ponds and Pads Areas

O O0OO0Oo

10.1.1.2 Freshwater Aquatic Areas

The following surface water exposures were estimated in mg/L for all terrestrial mammals and
birds from the RCRA Canyon and WCSA to estimate concentrations in aquatic food items:

e Individual Onsite Ponds:
0 RCRA Canyon Runoff

Other aquatic areas were not quantitatively evaluated in Tier 2 because presumptive remedies
will be in place as part of the USEPA-approved closure plan for the Site for the treated liquid
impoundments (Pond 18 and Pond A-5) and the stormwater ponds or impoundments (A-Series
pond, RCF pond, and Pond 13) and will be further detailed as part of the FS process.

10.1.1.3 Chemicals of Interest Evaluated in Tier 2

Based on the COls and exposure units for Tier 2, EPCs for the following COIs/COI groups were
used:

¢ Metals - RCRA Canyon

e Metals - WCSA Area

o Total PCBs and Metals - Roadway Areas
e Total DDT - Remaining Onsite Areas

e PCBs - Former Ponds and Pads

10.2 Exposure Scenarios

As discussed in Sections 2.1 and 4.2, three types of exposure areas were identified onsite
based on habitat. These included terrestrial capped, terrestrial uncapped, and freshwater ponds
as shown in Figure U-1. For the purposes of the Tier 2 ERA, only those COls, receptors, and
exposure areas for which there is no presumptive remedy in place or contemplated were
evaluated.

Exposure scenarios were developed based on the CSMs (Figures U-2 through U-4) and the
potential exposure areas/units. The receptors for the Screening-Level and Tier 1 ERA described
above in Section 2.3 for each of these exposure areas/units are exposed to contaminants in
different ways. The sections below describe the potential exposure scenarios for each
receptor/functional group (i.e., indicator species). The exposure scenarios evaluated for the
ecological receptors are presented in Table U-10.

10.2.1 Terrestrial Uncapped Areas without a Presumptive Remedy

The terrestrial uncapped areas for which no presumptive remedy is in place or contemplated
included the following exposure units:
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RCRA Canyon

WCSA

Administration Building Area
Roadway Areas

Remaining Onsite Areas
Former Ponds and Pads Areas

The receptors (indicator species) evaluated for the terrestrial uncapped exposure areas include
(Table U-10):

e Mammals:
0 Herbivores (California vole)
o0 Invertivores (ornate shrew)
o0 Carnivore (striped skunk)

0 Invertivores (western meadowlark)
0 Herbivores (western meadowlark)
o0 Carnivores (American kestrel)

Terrestrial ecological communities (terrestrial plants and soil invertebrates) were included in the
spatial and co-located risk evaluations.

10.2.2 Freshwater Aquatic Areas without a Presumptive Remedy

As mentioned above, freshwater aquatic areas were not quantitatively evaluated in the Tier 2
ERA because presumptive remedies are in place for all aquatic areas?. Surface water ingestion
by terrestrial wildlife was considered a complete and potentially significant pathway and was
evaluated for RCRA Canyon and WCSA.

10.3 Exposure Assumptions

Exposure assumptions used in the Screening-Level and Tier 1 ERA were also used for the Tier
2 ERA with the exception of food ingestion rates, which were modified to account for food
ingestion on a wet-weight basis, as described in Section 10.3.1 below. Table U-11 provides the
exposure assumptions that were used for terrestrial exposures and Table U-12 provides the
exposure assumptions that were used for aquatic exposures. In this section, exposure and
intake assumptions are defined on the basis of available literature information and best
professional judgment.

10.3.1 Intake Assumptions

Conservative exposure assumptions used in the Screening-Level and Tier 1 ERA were also
included in the Tier 2 ERA, including lower bound body weights (e.g., lower 5" percentile),
which lead to upper bound ingestion rates (based on allometric equations). Exposure

? Site-specific BAFs were calculated to estimate exposure to wildlife receptors from ingestion of prey
items in on-site ponds as described in the Next Steps Memorandum (ARCADIS, 2008). Subsequent to
earlier versions of this report and the Next Steps Memorandum (ARCADIS, 2008), it was determined that
all ponds would be closed and this and on-site ponds were not evaluated in Tier 2. Sediment BAFs are
presented in Attachment 6.
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assumptions and equations developed by USEPA (1993a), CalEPA (2007), and Zeiner et al.
(1990) for the indicator species are presented in Tables U-11 and Table U-12 and described
below.

Body weight, dietary composition, drinking water ingestion, and home range exposure
parameters were not changed in the Tier 2 ERA from the parameters used in the Screening-
Level and Tier 1 ERA. These exposure parameters were considered to be conservative and
adequately representative of site-specific conditions.

The total food ingestion rates for wildlife species in the Tier 2 ERA were calculated as a function
of body weight using allometric equations (Nagy, 2001); however, allometric equations were
expressed on a wet-weight basis in the Tier 2 ERA as opposed to on a dry-weight basis, as was
done in the Tier 1 ERA. Food ingestion rates were expressed on a wet-weight basis to be
consistent with food ingestion EPCs estimated using the Site-specific bioaccumulation
parameters discussed in the following section.

10.3.2 Site-Specific Bioaccumulation Factors/Regressions

In the Tier 1 ERA, literature-derived BAFs were used to estimate concentrations of CPECs in
biota and food item tissue (i.e., prey) from site media. Such assumptions and models are more
uncertain in predicting site-specific bioaccumulation given differences in chemical form,
exposure duration, and other site-specific factors. Measurement of tissue concentrations in
organisms at this Site addresses these factors and reduces the uncertainty in the resulting risk
estimates. Site-specific tissue samples were collected in April 2009, and these data were paired
with co-located soil data to evaluate uptake relationships between soil and tissue. These
relationships developed using site-specific data were used to estimate tissue concentrations
rather than relying on BAFs derived from the scientific literature. Tissue sample locations are
show in Figures U-44 and U-55 for Site and Background locations, respectively.

Preliminary site-specific BAFs were reviewed by USEPA in August 2009 and are presented in
Table U-33. Additional details on site-specific BAF and regression development are provided in
Attachment 6.

10.4 Intake/Dose Estimates

As discussed in Section 4.4, mammal and bird exposures are route-specific, and dose
calculation models provide a method of conservatively estimating exposure to constituents
through the food chain. Doses were calculated for the Tier 2 ERA in the same manner in which
they were calculated in Tier 1 and are expressed in mg/kg bw-day for the ingestion pathways of
site media and biota/prey tissue.

For terrestrial mammals, soil dose was estimated using non-spatial EPCs for COls, which
indicate potential risk based on the Tier 1 ERA evaluation of shallow soil, as all terrestrial
mammals were assumed to burrow and thus be exposed to shallow soils. For terrestrial birds,
soil dose was estimated using non-spatial EPCs for COls in surface soil, as all birds were
assumed to be non-burrowers and thus would be exposed only to surface soils. For aquatic
mammals and birds, sediment and surface water doses were estimated using surface sediment
and surface water concentrations. Drinking water doses were calculated for all the aquatic
mammals and birds. For the drinking water dose estimation, the non-spatial EPCs were used in
the Tier 2 ERA.
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Additionally, drinking water doses were estimated for terrestrial mammals and birds in the
RCRA Canyon and WCSA. For terrestrial wildlife in the RCRA Canyon and WCSA, the drinking
water dose estimation was based on the surface water concentrations from the RCRA Canyon
Runoff.

Ingestion of soil prey items generally occurs at the surface, and soil/sediment-dwelling prey
items reside and take up chemicals from surface soils, not from the bottoms of the burrows.
Therefore, surface soils were used to estimate uptake into prey items using site-specific
BAFs/regression discussed in Section 10.3.2 and Attachment 6.

Doses calculated for all wildlife in terrestrial and aquatic exposure areas for the Tier 2 ERA are
presented in Attachment 5A.
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11.0 TIER 2 EFFECTS ASSESSMENT

As discussed in Section 5.0, potential effects to mammals and birds are assessed using TRVs,
which are defined as a daily dose of chemical expressed in mg/kg bw-day. TRVs may be
represented as a dose associated with NOAEL, LOAEL, and/or mid-range effects for
ecologically relevant endpoints.

11.1 Toxicity Reference Values for Wildlife

The NOAEL/low TRVs and the LOAEL/high TRVs used to estimate risks in the Tier 1 ERA (see
Section 5.2) were used to estimate risks for the Tier 2 ERA. The approach, guidelines, and
hierarchy used to develop screening values for ecological communities and TRVs for wild are
described in detail in Attachment 2.

11.2 Tissue Toxicity Reference Values for Wildlife

Mammalian tissue TRVs were developed for liver and kidney tissue, which were collected
during the sampling effort described in Attachment 7 as additional weight-of-evidence to
interpret and refine the Tier 1 risk estimates. Tissue TRVs were developed using methods
similar to those presented in the EcoSSL Guidance (USEPA, 2007d; Attachment 4-5). The TRV
development procedure consisted of three primary steps: (1) mode of action review, (2) a
detailed literature search, and (3) TRV selection. A total of 348 results from 212 studies were
reviewed during the tissue TRV development process. Target tissue TRVs were developed for
kidney and liver tissue for cadmium, chromium, copper, lead, and zinc and are presented in
Table U-34. Tissue TRVs were not derived for barium because kidney and liver tissue are not
target tissue for barium toxicity. The approach and results of the tissue TRV process are
described in Attachment 7 of Appendix U. A memorandum of the tissue TRVs was reviewed by
the USEPA in July and August 2009.
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12.0 TIER 2 RISK CHARACTERIZATION

This section describes the risk characterization phase of the Tier 2 ERA. The Tier 2 risk
characterization consists of the Tier 2 risk estimation, the Tier 2 risk description, and the Tier 2
spatial analysis. The Tier 2 risk estimation is the quantitative evaluation that integrates the Site-
specific exposure and toxicity effects data to evaluate the potential for adverse ecological effect
in terms of HQs. The Tier 2 risk description is an interpretation of the Tier 2 risk estimates and
qualitative lines of evidence such as magnitude of risk relative to background.

A Tier 2 spatial analysis was also conducted and the objective was to evaluate the distribution
of elevated COI concentrations across exposure units to facilitate risk management for the Site.

12.1 Risk Estimation

As discussed in Section 6.1, risk estimation is the evaluation of the relationship between
concentrations of chemical stressors and predicted adverse biological effects. The
measurement endpoints used in the Tier 2 assessment to evaluate potential risk through food
chain exposure utilize an HQ approach. Tier 2 HQs were derived by dividing each receptor’s
modeled daily dose by the receptor-specific TRV.

HQs were calculated as described above for all COIs and receptors for each exposure scenario
(i.e., each exposure unit as described in Section 10.2) based on the following approach:

e HQs based on background data (95% UTL), site-specific bioaccumulation data, and
literature derived TRVs

e HQs based on non-spatial EPCs, site-specific bioaccumulation data, and literature
derived TRVs for all COls

¢ HQs for mammalian receptors based on kidney and liver tissue concentrations and

tissue TRVs for COls that exhibit toxic effect on target tissues

Additionally, wildlife HQs based on non-spatial EPCs were also calculated using BTAG TRVs
(henceforth referred to as BTAG HQs), where available, and compared with the HQs based on
non-spatial EPCs calculated using the TRVs developed for this ERA (referred to as ERA HQs
when comparing with BTAG HQs). These comparison tables are presented in Tables U-43
through U-45 of this appendix and in Tables U.A5A-5 and U.A5A-6 in Attachment 5A. The HQ
results are discussed in this section for BTAG TRVs that are available for the COls.

The following sections summarize the risk estimates for wildlife receptors at the Site for
background and onsite exposure units.

12.1.1 Tier 2 Risk Estimates Based on Background

HQs were calculated for wildlife receptors based on background soil (95% UTLs) for metals.

For terrestrial mammals (Figures U-46 through U-48), background LOAEL/high TRV-based HQs
are less than 1 for all metals except molybdenum with an HQ of 1 for the shrew. Background
NOAEL/low TRV-based HQs ranged from 1 to 15 for some of the COls: molybdenum for the
shrew, vole, and skunk; selenium for the shrew and vole; copper, lead, and zinc for the shrew.

C S C U-174 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

For terrestrial birds (Figures U-49 through U-51), background LOAEL/high TRV-based HQs are
less than 1 for all metals except vanadium for the herbivorous meadowlark. Background
NOAEL/low TRV-based HQs range from 1 to 9 for some of the COls: copper for the
invertivorous meadowlark and the kestrel; molybdenum and selenium for the invertivorous and
herbivorous meadowlark; vanadium for the invertivorous and herbivorous meadowlark; zinc for
the invertivorous meadowlark, herbivorous meadowlark, and kestrel.

Comparison to BTAG HQs is presented in Table U-35. For terrestrial mammals and birds,
BTAG LOAEL/high TRV-based HQs are less than 1 for all the COIs (ERA LOAEL/high TRV-
based HQs are also all less than 1). BTAG NOAEL/low TRV-based HQs are greater than 1 and
also greater than the ERA NOAEL/low TRV-based HQs for cadmium for the shrew, vole,
meadowlark (invertivore), meadowlark (herbivore), and kestrel; copper for the shrew,
meadowlark (invertivore), and kestrel; and lead for the meadowlark (invertivore), meadowlark
(herbivore), and kestrel.

In summary, for several COls, background shows HQs greater than 1. The results for the Tier 2
Site-related risk estimates will be compared to those for background to provide additional
context to the risk estimates.

12.1.2 Risk Estimates Based on Site-Specific Data

HQs were calculated for wildlife receptors based on non-spatial EPCs as described below. The
risk summaries are presented in Figures U-46 through U-54. The EPCs, intakes, and HQs are
presented in Attachment 5A.

12.1.2.1 Terrestrial Mammals

Ornate Shrew

For all exposure units, for the shrew (Figures U-46), risks are de minimis for cadmium, lead,
vanadium, Arolcor 1260, and total PCBs. LOAEL/high TRV-based HQs (based on LOAEL
TRVs) are greater than 1 for some of the COls; LOAEL/high TRV-based HQs range from 1 to
18 for barium in RCRA Canyon; chromium in WCSA; and copper in RCRA Canyon, WCSA, and
Roadway Areas. For these COls in the exposure units, NOAEL/low TRV-based HQs are also
greater than 1 and ranging from 1 to 21 for the shrew include: barium in RCRA Canyon;
chromium in RCRA Canyon, Roadway Areas, and WCSA, and also from background; copper in
the Former Ponds and Pads Areas, Remaining Onsite Areas, RCRA Canyon, WCSA, and
Roadway Areas, and also from background; molybdenum and selenium in all the areas and also
from background; zinc in RCRA Canyon, WCSA, Administration Building Area, Roadway Areas,
Remaining Onsite Areas, from background, and Former Ponds and Pads Areas; PCB TEQ in
Roadway Areas, Remaining Onsite Areas, and Former Ponds and Pads; and total DDT in
Remaining Onsite Areas and Roadway Areas.

As presented in Table U-44, for the shrew, BTAG LOAEL/high TRV-based HQs and ERA
LOAEL/high TRV-based HQs are less than 1 for cadmium, lead, and total DDT. ERA
LOAEL/high TRV-based HQs were greater than 1 for copper in RCRA Canyon, Roadway Areas,
and WCSA; however, the BTAG LOAEL/high TRV-based HQ was less than 1 for copper in
these areas. BTAG NOAEL/low TRV-based HQs are greater than 1 and greater than the ERA
NOAEL/low TRV-based HQs for cadmium and copper in all of the exposure units, and lead in
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the Roadway Areas. The ERA NOAEL/low TRV-based HQ for total DDT in the remaining onsite
areas was 2, which was greater than the BTAG NOAEL/low TRV-based HQ of 0.4.

HQs greater than 1 for the shrew based on ERA TRVs are summarized below:

Exposure Area COl for Ornate Shrew with HQs > 1

LOAEL/high TRVHQ >1 NOAEL/low TRV HQ >1

RCRA Canyon Area Barium and Copper Barium, Copper, Chromium,
Molybdenum, Selenium, and
Zinc

WCSA Chromium and Copper Copper, Chromium,
Molybdenum, Selenium, and
Zinc

Administration Building Area - Molybdenum, Selenium, and
Zinc

Roadway Area Copper Chromium, Copper,
Chromium, Molybdenum,
Selenium, Zinc, PCB TEQ,
total DDT

Remaining Onsite Area - Copper, Molybdenum,
Selenium, Zinc, PCB TEQ,
and total DDT

Former Ponds and Pads | -- Copper, Molybdenum,
Areas Selenium, Zinc, and PCB TEQ

-- Not applicable for receptor/chemical.
California Vole

For the vole (Figure U-47), risks are de minimis for cadmium, chromium, copper, lead,
vanadium, Aroclor 1260, total PCBs, PCB TEQ, and total DDT for all exposure units.
LOAEL/high TRV-based HQs are less than 1 for all COIs except for copper in WCSA. The
NOAEL/low TRV-based HQ is also greater than 1 for copper (Attachment 5A). COls with
NOAEL/low TRV-based HQs ranging from 2 to 4 for the vole include barium in RCRA Canyon;
copper in WCSA; molybdenum and selenium in all the areas, and also from background; and
zinc in RCRA Canyon and WCSA. None of the organics have HQs > 1.

As presented in Table U-44, for the vole, BTAG LOAEL/high TRV-based HQs and ERA
LOAEL/high TRV-based HQs are less than 1 for cadmium, copper, lead, and total DDT in all
Tier 2 exposure areas. BTAG NOAEL/low TRV-based HQs for some COls are greater than 1
and also greater than ERA NOAEL/low TRV-based HQs. These include cadmium in all
exposure units except the Administration Building Area and copper in RCRA Canyon and
WCSA.

HQs greater than 1 for the vole based on ERA TRVs are summarized below:

Exposure Area COl for California Vole with HQs > 1
LOAEL/high TRVHQ >1 NOAEL/low TRVHQ >1
RCRA Canyon Area -- Barium Molybdenum,
Selenium, and Zinc
WCSA Copper Copper, Molybdenum,
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Selenium, and Zinc

Administration Building Area

Molybdenum and Selenium

Roadway Area

Molybdenum and Selenium

Remaining Onsite Area

Molybdenum and Selenium

Former Ponds and Pads | --
Areas

Molybdenum and Selenium

-- Not applicable for receptor/chemical.
Striped Skunk

For the skunk (Figure U-48), LOAEL/high TRV-based HQs are less than 1 for all COls except
for copper in WCSA. NOAEL/low TRV-based HQs were greater than 1 for copper in WCSA and
zinc in RCRA Canyon and WCSA; and selenium in RCRA Canyon and WCSA. Risks were de
minimis for all other CPECs and exposure units.

As presented in Table U-44, for the skunk, BTAG LOAEL/high TRV-based HQs and ERA
LOAEL/high TRV-based HQs are less than 1 for all COls except copper in WCSA where the
BTAG HQ is less than 1 (0.03) and the ERA HQ is 2. BTAG NOAEL/low TRV-based HQs for
some COls are greater than 1 and also greater than ERA NOAEL/low TRV-based HQ. These
include cadmium in RCRA Canyon and copper in WCSA.

HQs greater than 1 for the skunk based on ERA TRVs are summarized below:

Exposure Area COl for Striped Skunk with HQs > 1

LOAEL/high TRVHQ >1 NOAEL/low TRV HQ >1

RCRA Canyon Area Selenium and Zinc

WCSA Copper Copper, Selenium, and Zinc

-- Not applicable for receptor/chemical.

12.1.2.2 Terrestrial Mammal Tissue

HQs were calculated on a sample-specific basis for kidney and liver tissue. The kidney and liver
LOAEL/high TRV-based HQs were less than the 1 for cadmium, chromium, copper, lead, and
zinc. The kidney tissue NOAEL/low TRV-based HQ ranged from 1 to 2 for copper in the five
kidney samples as presented in Table U-46. Kidney and liver tissue NOAEL/low TRV-based
HQs were less than 1 for cadmium, chromium, lead, and zinc.

12.1.2.3 Terrestrial Birds

Invertivorous Western Meadowlark

For the invertivorous meadowlark (Figure U-49), risks were de minimis for cadmium,
molybdenum, Aroclor 1260, and total PCBs for all exposure units. LOAEL/high TRV-based HQs
are greater than 1 for barium in RCRA Canyon; chromium in RCRA Canyon, WCSA, and
Roadway Areas; chromium in RCRA Canyon, WCSA, and Roadway Areas; copper in RCRA
Canyon, WCSA, and Roadway Areas; selenium in RCRA Canyon; vanadium in RCRA Canyon,
WCSA, Administration Building Area, Roadway Areas, Former Ponds and Pads, and Remaining
Onsite Areas and also from background; and zinc in RCRA Canyon and WCSA. For these
COls, NOAEL/low TRV-based HQs are also greater than 1. COls with NOAEL/low TRV-based
HQs greater than 1 include: barium in Former Ponds and Pads and RCRA Canyon; chromium in
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RCRA Canyon, WCSA, and Roadway Areas; copper in the Administration Building Area,
Remaining Onsite Areas, Former Ponds and Pads Areas, RCRA Canyon, WCSA, and Roadway
Areas, and also from background; lead in the Roadway Areas; selenium in all the areas, and
also from background; vanadium in Administration Building Area, Remaining Onsite Areas,
Former Ponds and Pads Areas, RCRA Canyon, WCSA, and Roadway Areas, and also from
background; zinc in WCSA, Administration Building Area, Roadway Areas, Remaining Onsite
Areas, and Former Ponds and Pads Areas, and also from background; PCB TEQ in Roadway
Areas and Former Ponds and Pads Areas; and total DDT in Remaining Onsite Areas and
Roadway Areas.

As presented in Table U-45, for the invertivorous meadowlark, the BTAG LOAEL/high TRV-
based HQs, similar to the ERA LOAEL/high TRV-based HQs, are less than 1 for most COls with
the exception of copper in WCSA. The BTAG NOAEL/low TRV-based HQs are greater than 1
and greater than the ERA NOAEL/low TRV-based HQs for cadmium, copper, and total DDT in
all exposure units and lead in all exposure units except the Administration Building Area.

HQs greater than 1 for the invertivorous meadowlark based on ERA TRVs are summarized
below:

Exposure Area COl for Invertivorous Meadowlark with HQs > 1
LOAEL/high TRVHQ >1 NOAEL/low TRV HQ > 1
RCRA Canyon Area Barium, Chromium, Copper, Barium, Chromium, Copper,
Vanadium, and Zinc Selenium, Vanadium, and
Zinc
WCSA Chromium, Copper, Chromium, Copper, Selenium,
Vanadium, and Zinc Vanadium, and Zinc
Administration Building Area Vanadium Copper, Selenium, Vanadium,
and Zinc
Roadway Area Chromium, Copper, and Chromium, Copper, Lead,
Vanadium Selenium, Vanadium, Zinc,
PCB TEQ, and total DDT
Remaining Onsite Area Vanadium Copper, Selenium, Vanadium,
Zinc, and total DDT
Former Ponds and Pads | Vanadium Barium, Copper, Selenium,
Areas Vanadium, Zinc, and PCB
TEQ

-- Not applicable for receptor/chemical.
Herbivorous Western Meadowlark

For the herbivorous meadowlark (Figure U-50),risks were de minimis for molybdenum, Aroclor
1260, total PCBs, and total DDT for all exposure units. LOAEL/high TRV-based HQs are greater
than 1 for barium in RCRA Canyon; chromium in RCRA Canyon, WCSA, and Roadway Areas;
copper in RCRA Canyon, WCSA, and Roadway Areas; and vanadium in all study areas
(including background). For these COls, high HQs are also greater than 1. COls with
NOAEL/low TRV-based HQs greater than 1 include barium in the RCRA Canyon and Former
Ponds and Pads Areas; cadmium in the RCRA Canyon chromium in the RCRA, WCSA, and
Roadway Areas; copper in RCRA Canyon, WCSA, and Roadway Areas; lead in the Roadway
Area; selenium in all the areas, and also from background; vanadium in all the areas including
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background; zinc in RCRA Canyon, Roadway Areas, and WCSA and also from background;
and PCB TEQ in Former Ponds and Pads Areas.

As presented in Table U-45, for the herbivorous meadowlark, the BTAG LOAEL/high TRV-
based HQs, similar to the ERA LOAEL/high TRV-based HQs, are less than 1 for most COls with
the exception of copper in WCSA. The BTAG NOAEL/low TRV-based HQs are greater than 1
and greater than the ERA NOAEL/low TRV-based HQs for cadmium in all of the Tier 2 areas,
copper in RCRA Canyon, Roadway Areas, and WCSA, and lead in all exposure units except the
Administration Building Area.

HQs greater than 1 for the herbivorous meadowlark based on ERA TRVs are summarized
below:

Exposure Area COl for Herbivorous Meadowlark with HQs > 1
LOAEL/high TRVHQ > 1 NOAEL/low TRV HQ > 1
RCRA Canyon Area Barium, Chromium, Copper, Barium, Cadmium, Chromium,
and Vanadium Copper, Selenium, Vanadium,
and Zinc
WCSA Chromium, Copper, and Chromium, Copper, Selenium,
Vanadium Vanadium, and Zinc
Administration Building Area Vanadium Selenium and Vanadium
Roadway Area Chromium, Copper, and Chromium, Copper, Lead,
Vanadium Selenium, Vanadium, and
Zinc
Remaining Onsite Area Vanadium Selenium and Vanadium
Former Ponds and Pads | Vanadium Barium, Selenium, ,
Areas Vanadium, and PCB TEQ

-- Not applicable for receptor/chemical.
American Kestrel

For the kestrel (Figure U-51), LOAEL/high TRV-based HQs are less than 1 for all COls except
barium in RCRA Canyon; and copper in RCRA Canyon, Roadway Areas, and WCSA. For
these COls, NOAEL/low TRV-based HQs are also greater than 1. COls with NOAEL/low TRV-
based HQs greater than 1 include barium in the RCRA Canyon; copper in RCRA Canyon,
Roadway Areas, and WCSA, and also from background; and zinc in RCRA Canyon, WCSA,
Roadway Areas, Administration Building Area, and Former Ponds and Pads Areas, and also
from background. Risks were de minimis for all other CPECs and exposure units.

As presented in Table U-45, for the kestrel, the BTAG LOAEL/high TRV-based HQs, similar to
the ERA LOAEL/high TRV-based HQs, are less than 1 for most COls with the exception of
copper in WCSA. The BTAG NOAEL/low TRV-based HQs are greater than 1 and greater than
the ERA NOAEL/low TRV-based HQs for cadmium in all exposure units except the
Administration Building Area and the Former Ponds and Pads Areas, copper in the Former
Ponds and Pads Area, RCRA Canyon, Roadway Areas, and WCSA, and lead in all exposure
units except the Administration Building Area.

HQs greater than 1 for the American kestrel based on ERA TRVs are summarized below:

Exposure Area | COl for American Kestrel with HQs > 1
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LOAEL/high TRVHQ >1

NOAEL/low TRV HQ >1

RCRA Canyon Area

Barium and Copper

Barium, Copper, and Zinc

WCSA Copper Copper and Zinc
Administration Building Area -- Zinc

Roadway Area Copper Copper and Zinc
Remaining Onsite Area -- --

Former Ponds and Pads | -- Zinc

Areas

-- Not applicable for receptor/chemical.

12.1.2.4 Summary of Risk Estimates for Terrestrial Wildlife

To summarize, for terrestrial mammals and birds, chemical with NOAEL/low TRV-based HQs
greater than 1 based on non-spatial EPCs include the following:

Terrestrial Wildlife: COls with Tier 2 HQs > 1

Administration Building

RCRA Canyon WCSA Area Roadway Area
Birds Mammals Birds Mammals Birds Mammals Birds Mammals
Barium Barium Chromium Chromium Copper Molybdenum | Chromium Chromium
Chromium Chromium Copper Copper Selenium Selenium Copper Copper
Cadmium Copper Selenium Molybdenum | Vanadium Zinc Lead Molybdenum
Chromium | Molybdenum | Vanadium Selenium Zinc -- Selenium Selenium
Copper Selenium Zinc Zinc -- -- Vanadium Zinc
Selenium Zinc - -- -- - Zinc PCB TEQ
Vanadium - - - - - PCB TEQ total DDT
Zinc - - -- - - total DDT --

Terrestrial Wildlife: COls with Tier 2 HQs > 1

Remaining Onsite Area

Former Ponds and Pads

Areas
Birds Mammals Birds Mammals
Copper Copper Barium Copper
Selenium Molybdenum Copper Molybdenum
Vanadium Selenium Selenium Selenium
Zinc Zinc Vanadium Zinc
total DDT PCB TEQ Zinc PCB TEQ
- total DDT PCB TEQ --

-- Not applicable for receptor/chemical/exposure area.

12.1.2.5 Terrestrial Mammal Tissue

Risk estimates based on NOAEL/low TRV-based HQs indicate that potential risk is expected to
be not unacceptable for terrestrial small mammals for all COls (cadmium, chromium, lead, and
zinc; tissue TRVs were not derived for barium because kidney and liver tissue are not target
tissue for barium toxicity), except copper, which was detected in five kidney samples at
concentrations greater than tissue-based kidney TRV. However, the LOAEL/high TRV was not
exceeded in any sample, indicating that risks to terrestrial small mammals from copper are likely
not unacceptable.
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To summarize, a comparison of site-specific tissue data to tissue-based TRVs developed for
kidney and liver tissue indicates that cadmium, chromium, copper, lead, and zinc are not
expected to accumulate in target tissues at levels that would result in potential risks to terrestrial
small mammals.

12.2 Risk Description

A risk description for each receptor is provided in this section. The same criteria used in Tier 1
to determine whether a COl is a significant risk driver and warrants further evaluation were used
in Tier 2 as well. As discussed in Section 6.2, these criteria include:

e COls with NOAEL/low TRV-based HQs and LOAEL/high TRV-based HQs less than 1
indicate that risk to receptor populations is expected to be de minimis and not
unacceptable, respectively; these do not warrant further evaluation

e COls with LOAEL/high TRV-based or NOAEL/low TRV-based HQs greater than 1 but
less than background HQs do not warrant further evaluation

¢ COls with NOAEL/low TRV-based HQs greater than or equal to 10 or LOAEL/high TRV-
based HQs greater than 1 for wildlife receptors (i.e., risk drivers) were identified for
further evaluation

For receptors with large home ranges such as the striped skunk and American kestrel, risks
were also discussed within the context of likely AUFs.

For terrestrial small mammals, two lines of evidence were available and include oral exposure
using Site-specific bioaccumulation data and measured tissue (kidney and liver) concentrations
from samples in the RCRA Canyon Area and WCSA. In some cases, these two lines of
evidence resulted in conflicting estimates of risk (e.g., oral exposure indicated a potential risk,
but tissue concentrations indicated no risk). In these cases, greater weight was given to the
tissue data because these measured concentrations represent accumulation in small mammals
residing within the two exposure areas. Although sample size is somewhat small (n=5), samples
were collected across the soil concentration gradient (i.e., from areas of low, medium, and high
soil concentrations) and are considered representative of site conditions.

Based on the above general criteria, risk description for the assessment endpoints and
representative receptors identified for the Site is provided in detail in this section.

12.2.1 Risk Description for Terrestrial Mammals

As with Tier 1, three assessment endpoints were identified for terrestrial mammals at the Site in
Tier 2 that included protection of invertivorous, herbivorous, and carnivorous mammals at the
population level. For each trophic group, an indicator species was selected for quantitative
evaluation that was considered representative and protective of populations of all mammals
within that trophic group. Invertivorous mammals were represented by the ornate shrew,
herbivorous mammals were represented by the California vole, and carnivorous mammals were
represented by the striped skunk. Risk descriptions for terrestrial mammals are described
below.

12.2.1.1 Ornate Shrew
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For the invertivorous mammal, risk estimates based on LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from exposure to most of the COls except
barium in RCRA Canyon; chromium in WCSA; and copper in RCRA Canyon, WCSA, and
Roadway Areas.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous mammal from cadmium, lead, vanadium, and total PCBs
in all the areas. These conclusions for cadmium and lead are supported by the results of the
tissue analysis in which all five samples had concentrations of cadmium and lead that were less
than no effect thresholds in kidney and liver tissue.

Based on the criteria described in Section 12.2, COls with HQs greater than 1 that do not
warrant further evaluation include:

e Chromium in the RCRA Canyon and Roadway Area because the LOAEL/high TRV-
based HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10 and
also the Roadway Area HQ is similar to background HQs.

o Copper in the Former Ponds and Pads Areas and Remaining Onsite Area because the
LOAEL/high TRV-based HQs are less than 1 and the NOAEL/low TRV-based HQs are
less than 10 and also exposure area HQs are similar to background HQs.

e Molybdenum and selenium in all the exposure areas because the LOAEL/high TRV-
based HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10 and
also exposure area HQs are less than background HQs.

e Zinc in the Administration Building Area, Former Ponds and Pads Areas, Remaining
Onsite Area, and Roadway Area because the LOAEL/high TRV-based HQs are less
than 1 and the NOAEL/low TRV-based HQs are less than 10 and also exposure area
HQs are less than background HQs.

e PCB TEQ in the Former Ponds and Pads Areas, Remaining Onsite Area, and Roadway
Area because the LOAEL/high TRV-based HQs are less than 1 and the NOAEL/low
TRV-based HQs are less than 10.

e Total DDT in the Remaining Onsite Area and Roadway Area because the LOAEL/high
TRV-based HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10.

The results for chromium in RCRA Canyon are supported by the tissue analysis in which all five
samples had concentrations of chromium that were less than no effect thresholds in kidney and
liver tissue.

Zinc in the RCRA Canyon Area and WCSA did not exceed the LOAEL/high TRV, but both had
NOAEL/low TRV-based HQs greater than 10 (Figure U-46). Because the LOAEL/high TRV was
not exceeded, risks to shrews in these areas are not considered to be unacceptable.
Additionally, the results of the tissue analysis in which all five samples had concentrations of
zinc that were less than no effect thresholds in kidney and liver tissue support a conclusion of
no unacceptable risks.

Barium and copper in the RCRA Canyon Area, copper in the Roadway Area, and chromium and
copper in the WCSA had LOAEL/high TRV HQs greater than 1. Tissue-based risks indicate no
adverse effects to terrestrial small mammals from exposure to chromium and copper in the
RCRA Canyon Area and WCSA. Tissue-based risks were not derived for barium because
kidney and liver tissue are not target organs for barium toxicity (Attachment U-7).
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Although oral exposure estimates in the RCRA Canyon Area and WCSA for the shrew
exceeded the LOAEL/high TRV for copper, tissue concentrations measured in five kidney and
liver tissue samples collected from areas of low to high copper concentrations in soil (8.3 mg/kg
to 480 mg/kg) are below tissue-based LOAELs/high TRVs for small mammals (Table U-46).
Additionally, there is low variability in copper concentrations measured in small mammal kidney
tissue, suggesting accumulation of copper is low, even in areas of high copper concentrations in
soil. Similarly, the oral exposure estimate for chromium in the WCSA exceeded the LOAEL/high
TRV for chromium, but all five tissue samples had low variability in chromium concentrations in
liver and kidney and none of the samples exceeded NOAEL/low TRVs. Therefore, the weight-of-
evidence is that copper concentrations in the RCRA Canyon Area and WCSA and chromium
concentrations in the WCSA are not predicted to pose unacceptable risk to ornate shrews.

Small mammal tissue was not collected from the Roadway Area; however, copper
concentrations from this area (6.8 mg/kg to 350 mg/kg) were within the range of concentrations
in the RCRA Canyon Area (ranging from 8.3 mg/kg to 320 mg/kg with a mean of 42.7 mg/kg)
and WSCA (ranging from 8.5 mg/kg to 480 mg/kg with a mean of 97 mg/kg). However, several
factors may influence the relationship between copper soil concentrations and small mammal
tissue concentrations, such as copper form and soil characteristics (USEPA, 2007d). If these
conditions are similar between Roadway Area and RCRA Canyon Area and WSCA, then
accumulation of copper in small mammal tissues and associated risk would be expected to be
similar. Furthermore, copper is a physiologically-regulated micronutrient. Concentrations do not
increase with increasing soil concentrations and concentration-response is not apparent
indicating that soil concentrations in the RCRA Canyon Area, WCSA, and Roadway Area are
not sufficiently high to disrupt physiological regulation in small mammals. This is further
discussed in Section 13.3.

The risk description for the invertivorous mammals is summarized in Table U-47. Based on the
weight-of-evidence, COls that indicate potential risk (i.e., risk drivers) and warrant further
evaluation include:

Chemical Ornate Shrew

Barium RCRA Canyon Area

Although not considered Tier 2 risk drivers for invertivorous mammals in shallow soil, please
note that the spatial analysis figures for the mammal present exceedances of copper in the
RCRA Canyon, WCSA, and Roadway Area and zinc in the RCRA Canyon and WCSA.

12.2.1.2 California Vole

For the herbivorous mammal, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is expected to be not unacceptable from exposure to most COls with the
exception of copper in WCSA.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the herbivorous mammal from cadmium, chromium, lead, vanadium, total
PCBs, PCB TEQ, and total DDT in all the areas. These conclusions for cadmium, chromium,
and lead are supported by the results of the tissue analysis in which all five samples had
concentrations of cadmium, chromium, and lead that were less than no effect thresholds in
kidney and liver tissue.

C S C U-183 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

Based on the criteria described in Section 12.2, COls with HQs greater than 1 that do not
warrant further evaluation include:

e Barium in RCRA Canyon Area because the LOAEL/high TRV-based HQ is less than 1
and the NOAEL/low TRV-based HQ is less than 10.

e Molybdenum and selenium in all the exposure areas because the LOAEL/high TRV-
based HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10 and
also exposure area HQs are less than background HQs.

e Zinc in RCRA Canyon and WCSA because the LOAEL/high TRV-based HQ is less than
1 and the NOAEL/low TRV-based HQ is less than 10.

The results for zinc in the RCRA Canyon Area and WCSA are supported by the tissue analysis
in which all five samples had concentrations of zinc that were less than no effect thresholds in
kidney and liver tissue.

Although oral exposure estimates in the WCSA for the vole exceeded the LOAEL/high TRV for
copper, tissue concentrations measured in five samples collected from areas of low to high
copper concentrations are below tissue-based LOAEL/high TRVs for small mammals (Table U-
38). Additionally, there is low variability in copper concentrations measured in small mammal
kidney tissue, suggesting accumulation of copper is low, even in areas of high copper
concentrations in soil. Therefore, the weight-of-evidence is that copper is not predicted to pose
unacceptable risk to voles utilizing the WCSA.

The risk description for the herbivorous mammals is summarized in Table U-48. Based on
weight-of-evidence, no chemicals that indicate potential risk (i.e., risk drivers) were identified for
further evaluation for the herbivorous mammal.

Although not considered a Tier 2 risk driver for the herbivorous mammal in shallow soil, please
note that the spatial analysis figures for the mammal present exceedances of copper in the
WCSA.

12.2.1.3 Striped Skunk

For the carnivorous mammal, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is not expected to be unacceptable from exposure to all COls with the
exception of copper in WCSA.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the carnivorous mammal from barium, cadmium, chromium, lead,
vanadium, total PCBs, PCB TEQ, and total DDT in all the areas. These conclusions for
cadmium, chromium, and lead are supported by the results of the tissue analysis in which all
five samples had concentrations of cadmium, chromium, and lead that were less than no effect
thresholds in kidney and liver tissue.

Based on the criteria described in Section 12.2, COIs with HQs greater than 1 that do not
warrant further evaluation include:

e Selenium and zinc in the RCRA Canyon and WCSA because the LOAEL/high TRV-
based HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10.
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The results for zinc in the RCRA Canyon Area and WCSA are supported by the tissue analysis
in which all five samples had concentrations of zinc that were less than no effect thresholds in
kidney and liver tissue.

Although oral exposure estimates in the WCSA for the skunk exceeded the LOAEL/high TRV for
copper (HQ = 2), tissue concentrations measured in five samples collected from areas of low to
high copper concentrations are below tissue-based LOAEL/high TRVs for small mammals
(Table U-38). There is also low variability in copper concentrations measured in small mammal
kidney tissue, suggesting accumulation of copper is low, even in areas of high copper
concentrations in soil. In addition, the striped skunk has a large home range relative to the size
of the Site (greater than 2 times the size of the entire Site) such that the assumption of 100
percent site use overestimates risk. Using a mean home range of 680 acres (Table U-11) and
the 16-acre size of the WCSA, an AUF of 0.02 was calculated. When this AUF is applied to the
exposure estimate a LOAEL/high TRV-based HQ less than 1 is obtained. Therefore, the weight-
of-evidence is that copper is not predicted to pose unacceptable risk to skunks utilizing the
WCSA.

The risk description for the carnivorous mammals is summarized in Table U-49. Based on
weight-of-evidence, no chemicals that indicate potential risk (i.e., risk drivers) were identified for
further evaluation for the carnivorous mammal.

Although not considered a Tier 2 risk driver for the carnivorous mammal in shallow soil, please
note that the spatial analysis figures for the mammal presents exceedances of copper in the
WCSA.

12.2.2 Risk Description for Terrestrial Birds

As with Tier 1, three assessment endpoints were identified for terrestrial birds at the Site in Tier
2 that included protection of invertivorous, herbivorous, and carnivorous birds at the population
level. For each trophic group, an indicator species was selected for quantitative evaluation that
was considered representative and protective of populations of all birds within that trophic
group. Invertivorous birds were represented by the western meadowlark as an invertivore,
herbivorous birds were represented by the western meadowlark as an herbivore, and
carnivorous birds were represented by the American kestrel.

12.2.2.1 Invertivorous Western Meadowlark

For the invertivorous bird, risk estimates based on the LOAEL/high TRV-based HQs indicate
that potential risk is not expected to be unacceptable from cadmium, lead, molybdenum, and
total PCBs in all the areas.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the invertivorous bird from cadmium, lead, and total PCBs in all the areas.

Based on the criteria described in Section 12.2, COls with HQs greater than 1 that do not
warrant further evaluation include:

e Barium in the Former Ponds and Pads Areas because the LOAEL/high TRV-based HQ
is less than 1 and the NOAEL/low TRV-based HQ is less than 10.
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Copper in the Administration Building Area, Former Ponds and Pads Areas, and
Remaining Onsite Area, because the LOAEL/high TRV-based HQs are less than 1 and
the NOAEL/low TRV-based HQs are less than 10 and also exposure area HQs are
similar to the background HQs.

Selenium in all the exposure areas because the LOAEL/high TRV-based HQ is less than
1 and the NOAEL/low TRV-based HQ is less than 10 and also exposure area HQs are
less than the background HQs.

Vanadium in all the exposure areas because the exposure area HQs are less than the
background HQs.

Zinc in Administration Building Area, Former Ponds and Pads Areas, Remaining Onsite
Area, and Roadway Area because the LOAEL/high TRV-based HQs are less than 1 and
the NOAEL/low TRV-based HQs are less than 10 and also exposure area HQs are less
than the background HQs.

PCB TEQ in Former Ponds and Pads Areas and Roadway Area because the
LOAEL/high TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is less
than 10.

Total DDT in the Remaining Onsite Area and Roadway Area because the LOAEL/high
TRV-based HQ is less than 1 and the NOAEL/low TRV-based HQ is less than 10.

Only one line of evidence (oral exposure estimate) was available to evaluate risks to
meadowlarks. Additionally, the meadowlark has a fairly small mean home range (range: 10 - 32
acres; Table U-11) such that 100 percent site use within the RCRA Canyon Area and WCSA is
possible. Risks from chromium and copper in the Roadway Areas may be somewhat
overestimated given the total size of these areas; however, it would be difficult to quantify this

due to

the linear nature of the Roadway Areas. Additional discussion regarding potential risks

from chromium and copper in the Roadway Areas is presented in the spatial analysis discussion
(Sections 12.3.2 and 12.3.3).

The risk description for the invertivorous birds is summarized in Table U-50. Based on weight-
of-evidence, COls that indicate potential risk (i.e., risk drivers) and warrant further evaluation
include the following:

Chemical Western Meadowlark (Invertivore)
Barium RCRA Canyon Area
Chromium RCRA Canyon, WCSA, and Roadway Areas
Copper RCRA Canyon, WCSA, and Roadway Areas
Zinc RCRA Canyon Area and WCSA

12.2.2.2 Herbivorous Western Meadowlark

For the herbivorous bird, risk estimates based on the LOAEL/high HQs indicate that potential
risk is expected to be not unacceptable from exposure to many of the COls including cadmium,
lead, molybdenum, total PCBs, PCB TEQ, and total DDT.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected
to be de minimis for the herbivorous bird from molybdenum, total PCBs, and total DDT.
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Based on the criteria described in Section 12.2, COls with HQs greater than 1 that do not
warrant further evaluation include:

e Barium in the Former Ponds and Pads Areas because the LOAEL/high TRV-based HQ
is less than 1 and the NOAEL/low TRV-based HQ is less than 10.

e Cadmium in the RCRA Canyon because the LOAEL/high TRV-based HQ is less than 1
and the NOAEL/low TRV-based HQ is less than 10.

e Lead in the Roadway Area because the LOAEL/high TRV-based HQ is less than 1 and
the NOAEL/low TRV-based HQ is less than 10.

e Selenium in all the exposure areas because the LOAEL/high TRV-based HQ is less than
1 and the NOAEL/low TRV-based HQ is less than 10 and also exposure area HQs are
less than the background HQs.

e Vanadium in all the exposure areas because the exposure area HQs are less than the
background HQs.

e Zinc in RCRA Canyon, Roadway Area and WCSA because the LOAEL/high TRV-based
HQs are less than 1 and the NOAEL/low TRV-based HQs are less than 10.

e PCB TEQ in Former Ponds and Pads Areas because the LOAEL/high TRV-based HQ is
less than 1 and the NOAEL/low TRV-based HQ is less than 10.

Only one line of evidence (oral exposure estimate) was available to evaluate risks to
meadowlarks. Additionally, the meadowlark has a fairly small mean home range (range: 10 - 32
acres; Table U-11) such that 100 percent site use within the RCRA Canyon Area and WCSA is
possible. Risks from chromium and copper in the Roadway Areas may be somewhat
overestimated given the total size of these areas; however, it would be difficult to quantify this
due to the linear nature of the Roadway Areas. Additional discussion regarding potential risks
from chromium and copper in the Roadway Areas is presented in the spatial analysis discussion
(Sections 12.3.2 and 12.3.3).

The risk description for the herbivorous birds is summarized in Table U-51. Based on the
weight-of-evidence, chemicals that indicate potential risk (i.e., risk driver) and warrant further
evaluation include:

Chemical Western Meadowlark (Herbivore)
Barium RCRA Canyon Area
Chromium RCRA Canyon Area, Roadway Area, and WCSA
Copper RCRA Canyon Area, Roadway Area, and WCSA

12.2.2.3 American Kestrel

For the carnivorous bird, risk estimates based on the LOAEL/high HQs indicate that potential
risk is not expected to be unacceptable from exposure to all of the COls with the exception of
barium in RCRA Canyon; and copper in RCRA Canyon, Roadway Area, and WCSA.

Risk estimates based on the NOAEL/low TRV-based HQs indicate that potential risk is expected

to be de minimis for the carnivorous bird from cadmium, chromium, lead, molybdenum,
selenium, vanadium, total PCBs, PCB TEQ, and total DDT.
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Based on the criteria described in Section 12.2, COls with HQs greater than 1 that do not
warrant further evaluation include:

e Zinc in the Administration Building Area, Former Ponds and Pads Areas, RCRA Canyon
Area, Roadway Area, and WSCA because the LOAEL/high TRV-based HQs are less
than 1 and the NOAEL/low TRV-based HQs are less than 10.

Only one line of evidence (oral exposure estimate) was available to evaluate risks to kestrels.
The kestrel has a large home range relative to the size of the Site such that the assumption of
100 percent site use overestimates risk. Using a mean home range of 630 acres (Table U-11)
and about 16 acres each for the RCRA Canyon and WCSA, AUFs of 0.02 for both areas were
calculated. When these AUFs are applied to the exposure estimates for barium in the RCRA
Canyon Area and copper in the RCRA Canyon Area and WCSA, LOAEL/high TRV-based HQs
less than 1 are obtained (HQ = 0.04 for barium and copper in the RCRA Canyon Area and HQ =
0.16 for copper in the WCSA). Risks in the Roadway Areas from copper (HQ = 1) are also likely
overestimated given the total size of these areas compared to the home range of the kestrel.
Although this is difficult to quantify due to the linear nature of the Roadway Areas, the kestrel’s
home range is more than two times greater than the entire Site, so risks are not predicted.

The risk description for the carnivorous birds is summarized in Table U-52. Based on the
weight-of-evidence, no chemicals that indicate potential risk (i.e., risk drivers) were identified for
further evaluation for the carnivorous bird.

12.3 Spatial Analysis

A spatial analysis was conducted for those COls and receptors where the potential for risk was
identified, and focused on those exposure units that do not currently have a presumptive
remedy in place. The objective of the spatial analysis was to evaluate the distribution of
elevated COI concentrations across exposure units to facilitate risk management for the Site.
For ecological communities (soil invertebrates and terrestrial plants), COls included those
chemicals identified as risk drivers in Section 8.2.1. Spatial risks for wildlife receptors were
evaluated for those COls described above in Section 12.2 for terrestrial mammals and birds. To
eliminate redundancy and to provide information to focus the FS, the spatial analysis was
limited to the most sensitive wildlife species for both soil depth intervals (surface and shallow),
which included the western meadowlark (invertivorous bird) for the surface soil interval and the
ornate shrew (invertivorous mammal) for the shallow soil interval.

The spatial analysis was conducted in a stepwise fashion as follows. First, an evaluation was
conducted to evaluate whether an individual sample concentration within an exposure unit was
within the range of background concentrations by comparing individual sample concentrations
to the UTL for the background dataset. The UTL is an estimate of the upper limit of the
reference location dataset and is defined as a statistically derived concentration that provides
95% coverage of a given distribution with 95% confidence. While exceedances of the UTL may
indicate a site-related release, values above the UTL could also be within the reference location
distribution (i.e., the UTL is a conservative estimator of ambient conditions). If an individual
sample concentration was below the background dataset UTL, it was not considered to be site-
related and was not considered further in the spatial analysis. These samples are colored grey
on the spatial analysis figures (Figure U-52 through U-66).
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The second step in the process included a risk calculation that was conducted for each sample
location that exceeded the background UTL. Sample location-specific LOAEL/high TRV-based
HQs were calculated for each COIl and receptor identified above. The sample location-specific
HQs were calculated using the same exposure parameters, dietary assumptions, and toxicity
values/TRVs that were used in the exposure unit risk estimates. Thus, the sample location-
specific HQ for each receptor represents a risk estimate based on the complete diet (i.e.,
ingestion of prey and incidental ingestion of soil) for each receptor.

For the presentation of the spatial analysis (Figure U-52 through U-66), the Thiessen polygons
developed for spatial EPC calculations for the Tier 1 ERA (Section 4.1) were used to represent
conservative estimates of the spatial extent of COls based on individual soil sample points for
terrestrial receptors. The polygons which represent an individual soil sample are color coded on
each figure to show where COI concentrations are below UTLs (grey) or to indicate a particular
risk result (blue, orange, red). Risk results for individual sample locations were defined
according to three categories. Blue indicates that the LOAEL/high TRV-based HQ is less than
1; orange indicates that the LOAEL/high TRV-based HQ is greater than 1 but less than 10; and
red indicates that the LOAEL/high TRV-based HQ is greater than 10. The Roadway Area
exposure unit does not represent a contiguous exposure unit but rather it represents a series of
samples collected from roadways throughout the Site. The locations of these samples relative
to one another does not permit the construction of a Thiessen polygon network and therefore,
risks from these samples were presented as points rather than as polygons as was done for the
other exposure units. It should also be noted that Roadway Area samples that fell within areas
that have a presumed remedy were presented for illustration purposes only because any
potential future risks will be addressed as part of the presumptive remedy.

The spatial analysis provides a tool for a more detailed interpretation of potential risk at the Site.
Specifically, this analysis provides a clear understanding of where specific soil locations that
could result in potential unacceptable site-related risk to ecological receptors are found. This
analysis also clarifies where elevated concentrations are localized (i.e., potential unacceptable
risk identified in the risk estimate is driven by exposure estimates that are skewed and do not
represent general conditions) or are more widespread and where potential unacceptable risks
are low or high in magnitude. The results of the spatial analysis are discussed below by COI.

12.3.1 Barium

The Site risk estimates for barium indicated potential risk to soil invertebrates (Figure U-52) and
terrestrial plants (Figure U-53) in the RCRA Canyon Area and WCSA,; and terrestrial mammals
(Figure U-54) and terrestrial birds (Figure U-55) in the RCRA Canyon Area. As shown in Figure
U-52 for soil invertebrates and Figure U-53 for terrestrial plants, most sample locations in the
RCRA Canyon Area have LOAEL/high TRV-based HQs greater than 1 with most of those HQs
being greater than 10. Most sample locations have LOAEL/high TRV-based HQs less than 1 in
WCSA. In the Former Ponds and Pads Areas, LOAEL/high TRV-based HQs for soil
invertebrates were greater than 1 but less than 10 for 10 samples and greater than 10 for two
samples. These samples were sparsely and infrequently distributed throughout the Former
Ponds and Pads Area.

The sample-specific risk estimates for the terrestrial mammals (Figure U-54) and birds (Figure
U-55) showed that most sample locations in the RCRA Canyon Area have LOAEL/high TRV-
based HQs greater than 1 for barium. LOAEL/high TRV-based HQ greater than 10 were
identified in the north, central, and south portions of the RCRA Canyon Area for terrestrial birds.
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No LOAEL/high TRV-based HQs greater than 10 were identified for the terrestrial mammals in
the RCRA Canyon Area.

12.3.2 Chromium

The Site risk estimates for chromium indicated potential risk to soil invertebrates (Figure U-56),
terrestrial plants (Figure U-57), and terrestrial birds (Figure U-58) within the RCRA Canyon
Area, WCSA, and the Roadway Areas (Figure U-58). For soil invertebrates (Figure U-56) and
terrestrial plants (Figure U-57), the sample-specific risk estimates were almost identical. Most
samples had concentrations less than the UTL. All samples with chromium concentrations
greater than the UTL also have LOAEL/high TRV-based HQs greater than 10.

The sample-specific risk estimates for terrestrial birds (Figure U-58) indicate that most samples
have concentrations less than the UTL in the RCRA Canyon Area and WCSA. In the RCRA
Canyon Area, one sample has a LOAEL/high TRV-based HQs less than 1 and six samples
have LOAEL/high TRV-based HQs greater than 1. No samples have LOAEL/high TRV-based
HQs less than 1 or LOAEL/high TRV-based HQs greater than 10. In Roadway Areas, samples
located outside of presumptive remedy areas have chromium concentrations less than the UTL.
Areas of potential risk are exclusively associated with samples collected within presumptive
remedy areas. The results of this spatial analysis indicate that chromium concentrations will not
pose potentially unacceptable risk to ecological receptors once the presumptive remedy is in
place.

12.3.3 Copper

The Site risk estimates for copper indicated potential risk to soil invertebrates (Figure U-59) in
the RCRA Canyon Area and WCSA; to terrestrial plants (Figure U-60) in the WCSA and
Roadway Areas; and terrestrial mammals (Figure U-61) and terrestrial birds (Figure U-62) within
the RCRA Canyon Area, WCSA, and Roadway Areas. As shown in Figures U-59 and U-60,
most sample locations in the RCRA Canyon Area and WCSA have copper concentrations that
are either less than the UTL or have LOAEL/high TRV-based HQs less than 1. A total of four
samples in the RCRA Canyon Area and five samples in WCSA have LOAEL/high TRV-based
HQs greater than 1. No samples have LOAEL/high TRV-based HQs greater than 10 in either
exposure unit.

As shown in Figure U-61 and U-62, the majority of sample locations in the RCRA Canyon Area
and WCSA have soil concentrations less than the UTL. Sample-specific risk estimates
identified samples with LOAEL/high TRV-based HQs greater than 1 for terrestrial mammals in
the north, central, and south portions of the RCRA Canyon and in the central and southern
portions of WCSA. Three samples in the southern portion of the RCRA Canyon Area and two
samples in WCSA have LOAEL/high TRV-based HQs greater than 10 (Figure U-61) for
terrestrial mammals. All Roadway Area samples located outside of the presumptive remedy
areas have copper concentrations less than the UTL (Figures U-61 and U-62). Areas of
potential of potential risk are exclusively associated with samples collected within presumptive
remedy areas. The results of this spatial analysis indicate that chromium concentrations will not
pose potentially unacceptable risk to ecological receptors once the presumptive remedy is in
place.

Sample-specific risks for terrestrial birds (Figure U-62) indicate that 11 samples have
LOAEL/high TRV-based HQs greater than 1 and two samples have LOAEL/high TRV-based

C S C U-190 January 2011



Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

HQs greater than 10 in the RCRA Canyon Area. In WCSA, seven samples have LOAEL/high
TRV-based HQs greater than 1 and two samples have LOAEL/high TRV-based HQs greater
than 10.

12.3.4 Zinc

The Site risk estimates for zinc indicate potential risk to soil invertebrates (Figure U-63) and
terrestrial plants (Figure U-64) in the RCRA Canyon Area and WCSA and terrestrial mammals
(Figure U-65) and birds (Figure U-66) in the RCRA Canyon Area and WCSA. As shown in
Figures U-63 and U-64, the majority of sample locations in the RCRA Canyon Area and WCSA
have soil concentrations less than the UTL. Sample-specific risk estimates identified samples
with LOAEL/high TRV-based HQs greater than 1 for terrestrial mammals in the north, central,
and south portions of the RCRA Canyon and in the central and southern portions of WCSA.

In both exposure units, most samples have zinc concentrations less than the UTL or
LOAEL/high TRV-based HQs less than 1 for both terrestrial mammals (Figure U-65) and
terrestrial birds (Figure U-66). Sample-specific risk estimates for terrestrial mammals (Figure U-
65) are greater than 1 for six samples in the RCRA Canyon Area and three samples in WCSA.
For terrestrial birds (Figure U-66), eight samples in the RCRA Canyon Area and four samples in
WCSA have LOAEL/high TRV-based HQs greater than 1. No samples have LOAEL/high TRV-
based HQs greater than 10 in either exposure unit.

12.3.5 Co-located Risks

Sample-specific risk estimates for each of the COls discussed above were condensed into two
figures to evaluate potential cumulative risks to better synthesize the results of the spatial
analysis. Co-located sample-specific risks are presented in Figures U-64 and U-65 for
ecological communities and wildlife receptors, respectively. These results indicate that potential
risk from barium is predicted throughout much of RCRA Canyon on a sample-specific basis for
both ecological communities and wildlife receptors. For ecological community receptors,
chromium and copper sample-specific risks are always co-located with barium risks and are
generally located along the western ridge of RCRA Canyon (Figure U-64). Chromium and
copper risks for soil invertebrates and chromium risks for terrestrial plants also occur in samples
located in the central portion of WCSA (Figure U-67). Barium is the only COIl in the Former
Ponds and Pads Areas and the potential for cumulative risk to soil invertebrates beyond those
identified for barium are likely minimal.

Sample-specific risk estimates for wildlife receptors show trends similar to those described
above for ecological communities. Sample-specific risks for wildlife receptors are the most
widespread for barium and copper (Figure U-68). In RCRA Canyon, zinc risks are more
localized and are always co-located with barium and copper sample-specific risks (Figure U-68).
Chromium sample-specific risks for the western meadowlark are co-located with copper, zinc,
and barium sample-specific risks. As with the ecological receptors, sample-specific risks for
wildlife receptors are limited to the central portion of the WCSA. No COls were identified for
wildlife receptors in the Former Ponds and Pads Area.

The results of the spatial analysis indicate that for all receptors, potential risk from barium is the
most wide-spread in the RCRA Canyon Area and sample-specific risks for the other receptors
are co-located and tend to be located on the west side of RCRA Canyon. In the WCSA,
sample-specific risks are generally located in the central portion of WCSA and are co-located
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(Figures U-67 and U-68). Potential risks in the Former Ponds and Pads Area are limited to
barium for soil invertebrates and risks and sample-specific risks are not frequently observed in
this area.
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13.0 TIER 2 UNCERTAINTY ANALYSIS

Uncertainties in the Tier 2 ERA were generally the same as those described for the Screening-
Level and Tier 1 uncertainty analysis in Section 7.0. The major difference between the
Screening-Level and Tier 1 ERAs relative to the Tier 2 ERA was that the Tier 2 relied on site-
specific data to estimate exposure, whereas exposure was modeled in the Screening-Level and
Tier 2 ERAs. The incorporation of site-specific data into an ERA does generally reduce the
uncertainty of the analysis; however, uncertainties relative to the Site-specific data collection
and analysis need to be considered while interpreting risk estimates. Uncertainties specific to
the Tier 2 are discussed below.

13.1 Uncertainty in the Exposure Assessment

Site-Specific Measures of Bioaccumulation: Although site-specific uptake regressions and
BAFs developed for this assessment may be useful in predicting potential risks to ecological
receptors, they may not accurately quantify exposures. Two separate analyses, regressions and
BAFs, were used to determine the relationship between soil/sediment-bound COls and
ecological receptors. The uncertainties related to both of the analyses are discussed below.

Regression analysis using log transformed data estimated a relationship between co-located
soil/sediment and tissue data. These regression plots were then evaluated for adequate
goodness of fit and significant relationships between the soil/sediment and biota tissue data
sets. This evaluation was conducted because soil/sediment-to-tissue uptake can vary from
location to location, particularly because of the physical conditions of the soil which may impact
uptake into biota. Physical parameters, such as pH, grain size distribution, and organic matter in
soil, introduce variability in uptake rates, which makes it difficult to establish the regression
relationship. Uncertainty regarding the appropriateness of regressions was addressed by
rejecting plots that do not possess adequate goodness of fit and significant relationships (p >
0.05). However, these criteria were used in conjunction with visual examinations of data
distribution and best professional judgment; therefore, the appropriateness of these tests and
the selected accept/reject criteria may be a source of uncertainty.

Significant variability in goodness of fit (R®> < 0.4) also indicates uncertainty that COI
concentrations in tissue biota are linked to COI concentrations in soil. In large, complex
biological systems, there are other sources of uptake, particularly for metals, outside of
soil/sediment contamination related to former activities at the Site. This uptake analysis
conservatively assumes that there is a direct relationship between soil-bound constituents and
tissue concentrations.

Uptake was based on median BAFs calculated using site-specific data to quantify
bioaccumulation when regression plots were rejected based on the aforementioned criteria.
BAFs are simple ratios and assume that accumulation is linear and constant across all soil
concentrations; therefore, they do not account for changing uptake rates with varying soll
concentrations, which is documented in many species. This uncertainty is why regression
models are generally recommended over median BAFs for estimating bioaccumulation.
However, BAFs are considered the next best uptake estimation tool when regressions are
deemed inappropriate for use based on the aforementioned criteria.
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The uptake analysis was conducted using tissue data reported on a wet-weight basis rather
than on a dry-weight basis. Evaluating tissue data on a wet-weight basis is representative of the
basis of organisms being consumed by higher trophic level organisms in the environment.
However, evaluating tissue data on a wet-weight basis introduced uncertainty into the
bioaccumulation analysis because moisture content of plants and animals can vary among
organisms and can also vary within individual organisms over time. The result of this uncertainty
is that tissue concentrations reported on a wet-weight basis may be more variable than tissue
concentrations reported on a dry-weight basis, thus reducing the goodness of fit of the
regressions and possibly resulting in insignificant relationships. An evaluation of site-specific
moisture content indicated that, with the exception of grasses, moisture content of tissue
samples was not highly variable (as show in the table below).

Moisture Content (percent)

Sample Composition

Average Minimum Maximum Standard Deviation
Small Mammals
Deer Mouse 71.9 68.2 75.9 3.14
Deer/Harvest Mouse 74.2 72.2 76.6 2.21
Pocket Mouse 73.9 70.9 76.1 2.00
Soil Invertebrates
Beetle 491 41.8 55.2 442
Multiple taxa 61.7 57.5 67.5 3.38
Plants
Grass 52.5 27.9 76.1 15.2
Shrub 68.8 63.1 80.2 4.22
Aquatic Invertebrates
Damselfly Larvae | 78.0 \ 75.6 \ 80.1 1.49

13.2 Uncertainty in the Effects Assessment

Quality of Tissue-Based Toxicity Data: Tissue-based TRVs were derived in a manner
consistent with the approach presented in USEPA EcoSSL documents (USEPA, 2007d), which
is based on a rigorous review of literature obtained from an extensive literature search. The
TRV derivation methodologies on which the EcoSSLs are based was a collaborative effort of a
multi-stakeholder team consisting of federal, state, consulting, industry, and academic
participants and led by the USEPA Office of Solid Waste and Emergency Response. A weight-
of-evidence process was used to derive the TRVs, which is described in Attachment 4-5 to the
EcoSSL guidance (USEPA, 2007d).

Uncertainty is associated with the extrapolation of literature-derived toxicity endpoints
(especially laboratory based studies) to equivalent endpoints (acute or subchronic to chronic;
LC50 or LOAELs to NOAELSs) for receptors due to discrepancies in exposure conditions. For
example, the stressors affecting a receptor exposed to CPECs in the wild can be very different
from those affecting an organism exposed in a laboratory setting. These uncertainties apply to
both ingestion- and tissue-based TRVs. However, the direction, magnitude, and effects of this
uncertainty are not known.
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For metals known to accumulate and cause impacts to small mammal liver and kidney,
threshold levels of liver and kidney concentrations were developed from laboratory and/or field
studies, as discussed in Attachment 7. Small mammals were collected from RCRA Canyon
Area and WCSA only and sufficient numbers of only deer mice and harvest mice were collected
and available for liver and kidney tissue analyses. However, the comparison of the Site-specific
tissue benchmark to small mammal concentration data in kidney and liver tissue for deer mice
and harvest mice collected in the RCRA Canyon Area and WCSA was used to evaluate
potential risk for other mammalian receptors (shrew, vole, and skunk) in the RCRA Canyon
Area and WCSA, as well as the Roadway Area. The USEPA’'s Framework for Metals Risk
Assessment (USEPA, 2007e) indicates that “risk assessors should note the complexities in
absorption processes since they have direct implications on metals risk assessment, primarily in
requiring detailed consideration in extrapolating across different exposure conditions or animals
species. Absorption can vary dramatically for different forms of the same metal, for the same
form of metal in different matrices, among different species, and across different routes of
exposure. Therefore, it is not appropriate to assume concordance in absorption of metal
compounds without a detailed evaluation (and documentation) of the scientific basis for such an
assumption.” Uncertainties associated with these issues are discussed below.

The same factors that vary between receptors in the food-chain model (e.g., body weight,
ingestion rates, prey items, and prey concentrations) would likely affect relative organ tissue
accumulation. Therefore, the differences in estimated doses across receptors for the ingestion
pathway may have a similar pattern to tissue concentrations (e.g., if the estimated dose for the
shrew was greater than for the deer mouse for cadmium, then liver and kidney concentration
may show a similar pattern of higher concentrations in shrew than in deer mouse). In addition,
tissue concentrations may also vary based on how a given chemical is absorbed, metabolized,
and accumulated in organ tissues. USEPA’s Metals Framework Document (USEPA, 2007e)
indicates that “the absorption, distribution, transformation, and excretion of a metal within an
organism depend on the metal, the form of the metal or metal compound, and the organism’s
ability to regulate and/or store the metal.” For example, herbivorous and carnivorous mammals
have been shown to have differences in factors that influence the absorption of a chemical,
such as stomach and intestinal pH and Gl transit time. Namely, “metals present in soil may be
more or less bioavailable within the gut of an herbivore that relies on fermentation as compared
to the simpler gut of a carnivore that is designed to break down proteins (USEPA, 2007e).”
Therefore, the use of tissue concentrations from two species from two areas to evaluate risk to
the same chemical from another species in another area does not consider how a given soil
concentration may result in different tissue concentration due to differences in receptor
characteristics or based on the differences between site areas. As a consequence, the
application of these tissue benchmark comparisons across receptors and sites may over- or
under-estimate potential risk.
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14.0 TIER 2 SUMMARY AND CONCLUSIONS

The objective of the Tier 2 ERA was to further evaluate pathways, receptors, and COls
identified in the Tier 1 ERA as requiring further evaluation (i.e., risk drivers). Ultimately, the
findings and conclusions of the Tier 2 ERA will be incorporated with other information in the FS
portion of the environmental program to develop and evaluate remedial alternatives. The
conclusions reached in the Tier 2 ERA, along with other information, will be used to establish an
overall site risk management strategy.

14.1 Summary of Tier 2 Methodologies

The Tier 2 ERA was conducted using the same appropriate and conservative CalEPA and
USEPA guidelines. To address uncertainties associated with assumptions used in the Tier 1
ERA, site-specific data were incorporated into the Tier 2 ERA to estimate exposure via food
consumption by wildlife receptors and provide an additional line of evidence to evaluate risk to
terrestrial mammalian receptors by developing tissue-based TRVs.

14.2 Summary of Tier 2 Risk Results

This section summarizes the results of the risk characterization for each receptor.

14.2.1 Terrestrial Mammals

Potential risk for terrestrial mammals is expected to be not unacceptable for many of the metals
and most of the organics listed in Section 12.2. Potential risks from some metals and some
organics listed in Section 12.2 are low in magnitude and along with the weight-of-evidence are
not likely to result in unacceptable risk to terrestrial mammals.

Chemicals that indicate potential unacceptable risk (i.e., risk drivers/COls) and could require
further evaluation include:

Chemical Ornate Shrew California Vole Striped Skunk

Barium RCRA Canyon Area -- --

14.2.2 Terrestrial Birds

Potential risk to terrestrial birds is expected to be not unacceptable for many of the metals and
most of the organics as listed in Section 12.2. Potential risks to terrestrial birds from some
metals and some organics listed in Section 12.2 are low in magnitude and along with the
weight-of-evidence are not likely to result in unacceptable risk to terrestrial birds. Additionally,
as in the case of the Roadway Areas, areas of potential unacceptable risk are only associated
with samples collected within presumptive remedy areas. Therefore Roadway Areas are not
expected to pose unacceptable risk once the presumptive remedy is in place.

Following the Tier 2 risk description presented in Section 12.2 and the spatial analysis

presented in Section 12.3, the chemicals that indicate potential unacceptable risk and could
require further evaluation include:
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Western Meadowlark Western Meadowlark
Chemical (Invertivore) (Herbivore) American Kestrel
Barium RCRA Canyon RCRA Canyon --

RCRA Canyon and RCRA Canyon and
Chromium WCSA WCSA --

RCRA Canyon and RCRA Canyon and RCRA Canyon and
Copper WCSA WCSA WCSA

RCRA Canyon and
Zinc WCSA - --

14.3 Tier 2 Conclusions

Overall, risk to terrestrial birds at the Site is driven mainly by the following COls:

e Barium, chromium, copper , and zinc in the RCRA Canyon Area
e Chromium, copper, and zinc in the WCSA

The invertivorous bird (based on the invertivorous meadowlark) is predicted to be the most
sensitive terrestrial bird to potential adverse effects from exposure to these chemicals in soil 0 to
0.5 feet bgs except for the herbivorous bird (based on the herbivorous meadowlark) from
barium.

For terrestrial mammals, a comparison of site-specific tissue data to tissue-based TRVs
developed for kidney and liver tissue indicates that cadmium, chromium, copper, lead, and zinc
are not expected to accumulate in target tissues at levels that would result in potential adverse
risks. Therefore risk to terrestrial mammals at the Site is driven mainly by the following COI:

e Barium in the RCRA Canyon Area

The invertivorous mammal (based on the shrew) is predicted to be the most sensitive terrestrial
mammal to potential adverse effects from exposure to metals in soil 0 to 5 feet bgs.

The results of the spatial analysis indicate that for all receptors, potential risk from barium is the
most wide-spread in the RCRA Canyon Area and sample-specific risks for the other receptors
are co-located in RCRA Canyon and tend to be located on the west side of RCRA Canyon. In
the WCSA, sample-specific risks are generally located in the central portion of WCSA and are
co-located among receptors. Barium is the only COIl in the Former Ponds and Pads Areas and
the potential for cumulative risk to soil invertebrates beyond those identified for barium are likely
minimal.

14.4 Summary of Tier 1 and Tier 2 Risk Drivers

Based on the Tier 1 ERA and Tier 2 ERA for the Site, the following risk drivers/COls were
identified in surface soil and shallow soil:
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Risk Drivers!™ in Surface Soil (based on Terrestrial Birds,
Exposure Area Soil Invertebrates, and Plants)
Tier 1 ERA Tier 2 ERA®
RCRA Canyon Area Barium, Cadmium, Chromium, Barium, Chromium, Copper,
Copper, Lead, and Zinc and Zinc
WCSA Cadmium, Chromium, Copper, Chromium, Copper, and Zinc
Lead, and Zinc
Administration Building Area | None None
Roadway Area Chromium, Copper, Lead, Zinc, | None
and Aroclor 1260
Remaining Onsite Area None None
Former Ponds and Pads | Barium and total PCBs None
Areas

-- Exposure area not evaluated in Tier 2
[1] = Risk drivers selected based on the criteria described in Section 6.2 and 12.2 of this appendix.
[2] = Risk drivers based on terrestrial birds only.

Risk Drivers! in Shallow Soil (based on Terrestrial
Exposure Area Mammals, Soil Invertebrates, and Plants)
Tier 1 ERA Tier 2 ERA

RCRA Canyon Area Barium, Cadmium, Chromium, | Barium

Copper, and Zinc
WCSA Cadmium, Chromium, Copper, | None

and Zinc
Administration Building Area None None
Roadway Area Chromium, Copper, and Zinc | None
Remaining Onsite Area None None
Former Ponds and Pads Chromium and total PCBs None

-- Exposure area not evaluated in Tier 2
[1] = Risk drivers selected based on the criteria described in Section 6.2 and 12.2 of this appendix.
[2] = Risk drivers based on terrestrial mammals only.

For sediment invertebrates, aquatic life, aquatic plants, amphibians, and aquatic wildlife,
although there are potential unacceptable risks from some CPECs (mostly metals) in sediment
and surface water in the ponds, no risk drivers were identified based on the weight-of-evidence
in the Tier 1 ERA. All of the ponds will have a presumptive remedy in place as part of the
USEPA-approved closure plan for the Site and will be backfilled/graded to prevent accumulation
of water, and therefore, the ponds will be unavailable as a pathway for aquatic receptors,
essentially eliminating the potential for adverse effects to aquatic receptors. The risk results for
the ponds discussed earlier in Section 9.6 and in Appendix U can be used to facilitate any future
remedial planning for the ponds. Presumptive remedies for all onsite ponds will be further
detailed as part of the FS process.

For sediment invertebrates, aquatic life, aquatic plants, amphibians, and aquatic wildlife,
although there are potential unacceptable risks to from some CPECs (mostly metals) in
sediment and surface water in the offsite drainages, no risk drivers were identified based on the
weight-of-evidence in the Tier 1 ERA. Offsite drainages do not receive any stormwater runoff
from the Site. The containment of surface water runoff within the Site boundaries has effectively
prohibited the offsite release of CPEC-bearing stormwater from onsite disposal areas into offsite

C S C U-198 January 2011




Casmalia Resources Superfund Site Final Remedial Investigation Report
Appendix U

areas. Therefore, any potential risks to aquatic receptors from these drainages are not
considered Site-related.

Based on the Tier 1 ERA, the seeps are currently dry and onsite facilities (e.g., Sump 9B and
Road Sump) are in place to control these seeps. Therefore, onsite seeps are not expected to
be sources of exposure to amphibians, aquatic life, or aquatic plants.

Based on the Tier 1 ERA, chemicals in surface water from the RCRA Canyon runoff that
indicate potential unacceptable risk to aquatic ecological communities and amphibians include:

Chemical Aquatic Life Amphibians Aquatic Plants

Arsenic X

Barium X

Beryllium --

Cadmium X

Chromium --

Lead -

Manganese --

Mercury -

Molybdenum --

Nickel --

X

Selenium

Thallium --

X

Vanadium

XXX XXX XXX X[ X[ X | X

Zinc

Benzo(b)fluoranthene

x| X

Ethylene glycol

X = indicates potential unacceptable risk
-- Not applicable for receptor/chemical

Risks to amphibians for the RCRA Canyon runoff were estimated based on a conservative
scenario. This scenario evaluated the potential risk to aquatic receptors under the hypothetical
scenario that water pools in RCRA Canyon, which based on Site observations, does not occur
under current Site conditions. For amphibians, exceedance of the NOAEL-based screening
levels is cause for concern. Rather than provide further evaluation of these cases in this ERA,
the screening results can be relied on for future management decisions and/or additional
evaluation of amphibian risks may be conducted as warranted when developing appropriate
remedial alternatives. Additional evaluations of RCRA Canyon runoff and the potential for
pooling once a remedy is in place for A-Series Pond will be evaluated in the FS.
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