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SECTION 1

Introduction

CH2M HILL prepared this screening-level ecological and human health risk assessment
Technical Memorandum (TM) to support Remedial Investigation (RI) activities on behalf of
the U. S. Environmental Protection Agency (EPA) Region 9 for the former Halaco secondary
metal smelting facility (Halaco Site, or Site). CH2M HILL prepared this TM as part of Work
Assignment (WA) No. 263-RIRI-09X6 with EPA Region 9.

This TM provides the following for the Halaco Site, based on existing data:
¢ Identifies the major contaminants of potential concern.

¢ Identifies and characterizes environmental exposure pathways for ecological and human
receptors.

¢ Identifies ecological receptors associated with the identified exposure pathways,
indicator species, and endpoints; identifies preliminary ecotoxicity benchmarks for the
Site’s expected contaminants of concern and ecological receptors; and compares
concentrations of the contaminants of potential ecological concern to preliminary
ecotoxicity benchmarks.

¢ Identifies human populations in the exposure pathways, identifies human health risk-
based and regulatory benchmarks for the Site’s expected contaminants of concern, and
compares the concentrations of the contaminants of potential concern to risk-based and
regulatory benchmarks.

e Seeks to identify portions of the Site where contaminant levels are too low to pose an
ecological or human health risk and no further testing or analysis is necessary.

This report provides the results of a “screening-level” assessment of ecological and human
health risks at the Site. The assessment uses conservative estimates of exposure and
potential ecological and human health effects to estimate risks. Its purpose is to identify
areas of the site that may pose unacceptable risks to human health and/or the environment
and may warrant remediation. EPA expects to make a final determination of the ecological
and human health risks posed by contaminants at the Site, and identify areas where
remediation may be needed, after additional testing and analysis are completed.

1.1 Summary

A large amount of regional and site-specific information exists that characterizes the
physical characteristics, ecological habitat and wildlife, and the nature and extent of
contamination at and in the vicinity of the Halaco Site. Data from the most recent
investigations were used to perform this screening-level ecological and human health risk
assessment. These data include the recent EPA investigations that characterize contaminants
at the Halaco Site (Weston, 2007; Team 9, 2008) and the recent regional investigations
performed to characterize the physical (Philip Williams & Associates, Ltd. [PWA], 2007),
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SECTION 1. INTRODUCTION

ecological (WRA Environmental Consultants [WRA], 2007), and chemical (AMEC Earth &
Environmental, Inc. [AMEC], 2006) conditions associated with the ongoing Ormond Beach
Wetlands restoration efforts.

The recent sampling data show elevated concentrations of metals in air, soils, sediments,
surface water, and groundwater as a consequence of Halaco’s operations and waste disposal
activities. Constituents found at elevated concentrations include aluminum, barium,
beryllium, cadmium, chromium, copper, lead, magnesium, manganese, nickel, and zinc.
Elevated concentrations of radioactive thorium (and decay products) are also present in
some areas of the site. The historical sampling data also show that elevated concentrations
of ammonia and petroleum hydrocarbons have been detected at the Site; these are believed
to be a byproduct of Halaco’s activities.

Conceptual site model (CSM) diagrams were developed for the screening-level risk
assessment to identify the primary contaminant sources (smelter, stack emission, and waste
disposal activities), transport mechanisms and exposure media (waste, soil, sediment, air,
surface water, groundwater), and exposure routes (inhalation, ingestion, dermal contact) to
potential ecological and human receptors. Measured concentrations of metals and
radionuclides in the media for the identified exposure routes were compared to
conservative ecological and human health risk-based screening benchmarks that would be
protective of the ecological receptors and human health.

Statistical summaries and box plots were prepared to visually show the measured
concentrations of metals and radionuclides compared to ecological and human health
screening benchmarks in approximately 12 different study areas at and in the vicinity of the
Halaco Site for solid media (waste/soil/sediment), surface water, and air. The box plots
show impacts to soils, sediments, and air from Halaco’s activities in relation to ecological
and human health screening benchmarks.

The recent data evaluated in this screening-level risk assessment show the following;:

e Metals and radionuclides exceed ecological and human health screening benchmarks in
waste, soils, sediments, and groundwater that have been impacted by Halaco’s activities.
No study areas were screened out.

¢ Metals exceeded human health screening benchmarks for June 2006 downwind air
samples impacted by Halaco’s waste pile. These samples were collected before EPA
completed its stabilization efforts in early 2007. (Radionuclides were not analyzed for
these samples, and ecological screening levels do not exist or were not applicable for the
air pathway.)

e Metals exceeded ecological and human health screening benchmarks in surface water,
but it is unclear if the Halaco site is the cause of the exceedances. Additional discussion
of this topic is included in a separate report that provides the results of a preliminary
evaluation of the sources, nature, extent, and movement of contamination in surface
water and groundwater at the Halaco site (CH2M HILL, 2008).

Volatile organic compounds (VOCs) were detected infrequently and at low concentrations
in surface water and groundwater. In addition, only a limited number of soil samples were
analyzed for VOCs. Consequently, VOCs were not compared to screening benchmarks.

12 SAC/381473/083450001 (HALACO_ECO_HH_SLRA.DOC)



SECTION 1. INTRODUCTION

Pesticides and other organic compounds were detected in regional offsite samples. No site-
specific data for these organic compounds exist, and their occurrence may be a result of
regional land use and not from Halaco’s operations. Therefore, they were not compared to
screening benchmarks.

1.2 Background

The Halaco Site is located in eastern Ventura County at 6200 Perkins Road in Oxnard,
California (Figure 1-1). Halaco Engineering Company operated a secondary metal smelter at
the Site from 1965 to 2004, processing aluminum- and magnesium-bearing materials,
including radioactive magnesium-thorium alloy. The Site includes an 11-acre parcel
containing the former smelter and an adjacent 26-acre area where wastes were deposited
and managed.

During their 40 years of operation, Halaco produced a large quantity of solid and liquid
wastes, which were largely inorganic. From about 1965 to about 1970, Halaco discharged
much or all of its waste to the Oxnard Industrial Drain (OID) or a settling pond adjacent to
the OID. From about 1970 to 2002, Halaco deposited a waste slurry made up of suspended
solids, salts used in the smelting operation, and ferrous and non-ferrous metals to unlined
earthen settling ponds east of the smelter. An estimated volume of more than 700,000 cubic
yards of solids remain onsite. The bulk of the solids are in a waste pile that covers about

15 acres and rises up to 40 feet above grade.

Numerous federal, state, and local agencies regulated Halaco’s operations, including the
California Regional Water Quality Control Board (Los Angeles) (RWQCB), California
Department of Toxic Substances Control (DTSC), California Department of Public Health
(DPH) Radiologic Health Branch, Ventura County Air Pollution Control District, the EPA,
and the U.S. Army Corps of Engineers.

In 2002, Halaco filed for Chapter 11 bankruptcy. Halaco ceased operations in 2004; then, in
2006, the bankruptcy was converted to a Chapter 7 (liquidation) bankruptcy. Future use of
the property is uncertain.

In July 2006, EPA reached agreement with the Site owners to complete a limited removal at
the Site. The removal included removal of drums and other hazardous substances, as well as
installation of fencing, silt curtain, and straw wattles around the waste pile. A second, EPA-
funded, removal began in February 2007 to stabilize and secure the Site and limit offsite
migration of contaminated wastes. That removal work included regrading the waste pile to
reduce the steepness of the slopes, placing matting on the slopes to reduce erosion and
windblown material, stabilizing the banks along the lower portion of the OID, removing
wastes from the smelter area, and removing some Halaco waste materials located in a
wetland area adjacent to the Halaco property.

The Halaco Site was added to the NPL list in September 2007.

SAC/381473/083450001 (HALACO_ECO_HH_SLRA.DOC) 13



SECTION 1. INTRODUCTION

1.3 Technical Approach

The technical approach for conducting the ecological and human health screening-level risk
assessments in this TM is as follows.

1.3.1 Screening-level Ecological Risk Assessment

The technical approach for conducting the Screening-level Ecological Risk Assessment (SLERA)
in this TM follows EPA guidance. EPA’s Ecological Risk Assessment Guidance (EPA, 1997)
represents an eight-step process. The SLERA for the Halaco Site is limited to the first two of
these eight steps. It includes the screening-level problem formulation and ecological effects
evaluation (Step 1) and the screening-level exposure estimate and risk calculation (Step 2). The
problem formulation describes the environmental setting; identifies the major contaminants of
concern; identifies and characterizes environmental exposure pathways; identifies potential
receptors, indicator species, and endpoints; and identifies preliminary toxicity benchmarks for
the Site’s expected contaminants of concern and receptors. These components are then used to
perform a SLERA based on the existing data. The SLERA integrates conservative measures of
exposure with conservative measures of effects to differentiate between analytes, receptors, and
locations for which there are clearly no risks and those for which further evaluation is
necessary.

The procedures followed for conducting the SLERA in this TM are consistent with those
described in the following guidance provided by the EPA:

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

e ECO Updates, Volume 1, Numbers 1 through 5 (EPA, 1991a; EPA, 1991b; EPA, 1992b;
EPA, 1992c; EPA, 1992d)

e ECO Updates, Volume 2, Numbers 1 through 4 (EPA, 1994a; EPA, 1994b; EPA, 1994c;
EPA, 1994d)

e ECO Updates, Volume 3, Numbers 1 and 2 (EPA, 1996a; EPA, 1996b)
o Final Guidelines for Ecological Risk Assessment (EPA, 1998)

e Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities
(EPA, 1999a)

e Ecological Risk Assessment and Risk Management Principles for Superfund Sites (EPA, 1999b)

e The Role of Screening-Level Risk Assessments and Refining Contaminants of Concern in
Baseline Ecological Risk Assessments (EPA, 2001)

In accordance with these guidance documents, this assessment serves as a SLERA. The
primary guidance utilized in completing the SLERA was the Ecological Risk Assessment

Guidance for Superfund (EPA, 1997) and the Final Guidelines for Ecological Risk Assessment
(EPA, 1998).

14 SAC/381473/083450001 (HALACO_ECO_HH_SLRA.DOC)



SECTION 1. INTRODUCTION

1.3.2 Screening-level Human Health Risk Assessment

The technical approach for conducting the screening-level human health risk assessment
consists of the following steps:

Existing information was compiled and evaluated to develop (1) a description of the site
setting and (2) a chemical and radiological data set to use in the screening-level risk
assessment. The site setting included information on demographics and land use,
physical setting, and environmental setting.

A CSM was developed for potential human health exposures.

Chemical concentrations and radionuclide activities were compared to human health
screening levels. Maximum concentrations and activities were compared to public
health protective screening levels for soil, sediment, surface water, groundwater, and air
to identify constituents and locations for which further site characterization and
evaluation is necessary.

1.4 Report Organization

This TM is organized following the ecological risk assessment framework established by
EPA (EPA, 1992a) and following Human Health Risk Assessment guidance developed by
EPA (including EPA, 1989 and 2004). This report includes the following sections:

Section 1: Introduction

Section 2: Site Setting and Chemical Data

Section 3: Screening-level Ecological Risk Assessment
Section 4: Screening-level Human Health Risk Assessment
Section 5: References

The following appendixes also are included:

Appendix A: Sample Location Figures
Appendix B: Raw Data Set
Appendix C: Box Plots
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SECTION 2

Site Setting and Chemical Data

This section provides a description of the site setting and chemical data used to screen for
potential ecological and human health risks. This is the initial part of Step 1 of EPA’s
Ecological Risk Assessment Guidance (EPA, 1997).

2.1 Site Setting
2.1.1 Demographics and Land Use

Industrial and open space land uses surround the Halaco Site, which is located in the
southern part of the City of Oxnard (City) (Figure 1-1). Oxnard is the largest city in Ventura
County with a population of just under 190,000 (2006). This is approximately 23 percent of
the county’s population of just under 820,000 (California Department of Finance). The
largest demographic group within the city is Hispanic (66.2 percent), followed by white
(20.6 percent), Asian (7.4 percent), black (3.8 percent), and American Indian (1.3 percent),
with less than one percent comprising the remainder (City County Population and Housing
Estimates, 2002, Revised 2001, with 2000 Census Counts).

Industrial land uses occur to the north and northwest of the smelter parcel. The City’s
wastewater treatment plant is located to the northwest and an industrial paper recycling
plant is located to the north of the Smelter parcel. Open space land uses occur in all other
directions from the Site. Zoned land use within and surrounding the City is shown in the
land use map from the City’s 2020 General Plan (City of Oxnard, 2007). The City is currently
updating its General Plan to look out to the year 2030, and a draft of the plan is scheduled to
be available for public comment in early 2009.

The 2020 General Plan land use map is provided in Figure 2-1 and shows the Halaco Site.
Land use within the city surrounding the site is zoned as Miscellaneous Open
Space/Resource Protection and Industrial Coastal Dependent. Land use outside the city
consists of agriculture to the east and the Point Mugu Naval Air Station to the southeast. A
Reliant Energy (formerly Southern California Edison) electric power generating station is
located next to the ocean between the Halaco Site and the Point Mugu Air Station.

The Halaco Site is located within the Ormond Beach area, which was once a vast region of
tidal marsh lands extending from Point Mugu (to the south) northward to Port Hueneme
before being drained many years ago in response to agricultural, urban, and industrial
activities. The Nature Conservancy (TNC) is collaborating with the Coastal Conservancy,
Ormond Beach Task Force, and other local partners in an effort to restore large areas of what
were once tidal marsh lands. A significant level of characterization of the ecological and
physical characteristics has been conducted to support these planned wetland restoration
activities, as documented by Jones & Stokes (1998), AMEC Earth & Environmental, Inc.
(AMEC) (2006), WRA (2007), and PWA (2007).
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SECTION 2: SITE SETTING AND CHEMICAL DATA

2.1.2 Physical Setting

The physical setting for the Halaco Site and vicinity has been well characterized because of
ongoing efforts by various agencies to investigate the Halaco Site and to restore wetland
habitat in the Ormond Beach area. The report by PWA (2007) summarizes the hydrologic
and geomorphic conditions surrounding the Halaco Site within the Ormond Beach Wetland
Restoration area to help identify restoration opportunities and constraints based on physical
processes. The report documents the topography, geology and soils, surface water
hydrology, groundwater, wave climate, longshore current/sediment transport, and beach
conditions in the Ormond Beach area. Additionally, significant hydrogeologic studies have
been performed to help manage the groundwater resources on the Oxnard Plain. These
include studies by the U.S. Geological Survey (USGS) (2003), United Water Conservation
District (UWCD) (2004), and Fox Canyon Groundwater Management Agency (FCGMA)
(2007).

Surface Conditions

The Site is located on the Pacific Ocean shoreline, at the southern extent of the City. The Site
is bisected by the OID, a surface water channel that drains upstream agricultural,
commercial, and residential areas of the Oxnard Plain (Figure 1-1). Immediately to the north
and east of the Site is a wetland area owned by TNC. To the south of the Site are a wetland
area, a lagoon, and the Pacific Ocean. The wetlands are part of the larger Ormond Beach
wetland area, which extends from Port Hueneme (to the northwest) southward to the Mugu
lagoon (to the southeast). The Ormond Beach wetlands are home to several endangered or
threatened species and are the focus of federal and state restoration efforts.

During the Site’s 40 years of operation, Halaco produced a large quantity of solid and liquid
wastes. The wastes were largely inorganic material that floated to the top or sank to the
bottom during smelting (also known as dross or slag). From about 1965 until 1970, Halaco
discharged much or all of its waste to the OID. From 1970 to 2002, Halaco deposited a waste
slurry made up of suspended solids, salts used in the smelting operation, and ferrous and
non-ferrous metals to unlined earthen settling ponds east of the smelter. An estimated
volume of more than 700,000 cubic yards of solids remain onsite. The bulk of the waste
solids are in a waste pile that covers about 15 acres and rises up to 40 feet above grade.
Some of these waste solids also are buried on the southeast part of the smelter parcel where
waste disposal occurred early during the operation of the facility.

The Site consists of two separate parcels on either side of the OID. The smelter is located on
approximately 11 acres on the west side of the OID. The waste disposal area is located on
approximately 26 acres on the east side of the OID. The Site has been divided into the
following study areas (Weston, 2007) for site investigation purposes (Figure 1-1):

e Smelter area— West of the OID where smelting operations occurred

e Waste management unit (WMU) — East of the OID, which consists of slag from the
smelter operations and former waste disposal/settling pond

e Waste disposal area (WDA) — East of the OID and north of the WMU where dried
material from the WMU historically was spread

e Oxnard Industrial Drain (OID) — Bisects the Site
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e TNCland (NCL)—East and north of the WMU/WDA; this land was not part of the
Halaco operation but is included because of potential migration of contamination onto
the property

o Wetlands area — Between the Site and the beach/Pacific Ocean

Figures 2-2 and 2-3 are aerial photos of the Site before (February 2007) and after (April 2007)
the EPA removal work to regrade and place erosion matting on the waste pile. Figures 2-4
and 2-5 are topographic maps of the Site before (February 2007) and after (May 2007) this
work. The study areas shown on Figure 1-1 are also shown on Figures 2-2 through 2-5.

Surface Water Conditions

The OID, J Street Drain, and Hueneme Drain discharge into the wetlands (lagoon) area
between the Site and the ocean (Figure 1-1). These channels drain urbanized runoff from the
Port Hueneme and Oxnard areas. The OID and ] Street Drain discharge into the lagoon by
gravity. Water from the Hueneme Drain requires pumping over a dam structure at the
terminus of the ] Street Drain before discharge into the J Street Drain and lagoon. This dam
structure is in place to prevent reverse flow and inundation of the upstream, urbanized area.

The lagoon between the Site and the Pacific Ocean is maintained several feet higher than the
Pacific Ocean by a naturally occurring beach berm. This berm breaches during winter
rainfall events, allowing the lagoon level to drop to equalize with the ocean level. Ocean
longshore sedimentation processes act to re-establish this berm. The lagoon re-establishes its
higher level once this occurs. The longshore ocean current and sediment transport direction
is from the northwest to southeast, roughly parallel to the coastline (Figure 3 in PWA, 2007).

The NCL to the east and north of the Site become partially inundated by surface water
during high-water-level stages in the OID and lagoon. Figures 2-2 and 2-4 show the higher
OID/lagoon water-level stage and inundation of surface water into the NCL lands east and
north of the Site. Figures 2-3 and 2-5 show the lower OID/lagoon water stage and breached
berm. Figures 2-3 and 2-5 also show less water in the NCL lands as this water dissipates in
response to the lower water levels in the OID/lagoon.

EPA performed a detailed study to help assess surface water and groundwater flow
conditions at the Halaco Site. The results of this study are documented in a technical
memorandum by CH2M HILL (2008).

Groundwater Conditions

The Halaco Site overlies the Oxnard Plain Groundwater Basin, which is one of several
groundwater sub-basins located within the coastal valleys and plains of the Santa Clara-
Calleguas basin. The aquifer system underlying this basin is extensively used for potable
water supply for agricultural, municipal, and industrial uses. Groundwater is present in
three primary aquifer systems (from shallowest to deepest): the upper Semiperched Aquifer,
Upper Aquifer System (UAS), and Lower Aquifer System (LAS). These aquifer systems are
intermittently separated by silts and clays of low permeability.

e Semiperched Aquifer. The Semiperched Aquifer consists of localized discontinuous
units of low-permeability materials (silts and sands), generally to a depth of between
50 to 100 feet below ground surface (bgs). The Semiperched Aquifer is regionally of low
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yield and poor water quality across the Oxnard Plain. Consequently, the Semiperched
Aquifer generally is not used as a water supply. The Semiperched Aquifer is underlain
by an extensive clay deposit that separates it from the underlying regional aquifer
system consisting of the UAS and LAS.

¢ Regional Aquifer System. The UAS and LAS each consist of aquifer units of high-
permeability materials (sands and gravels), generally to a depth of more than
1,000 feet bgs. From shallowest to deepest, the UAS consists of the Oxnard and Mugu
Aquifers, and the LAS consists of the Hueneme, Fox Canyon, and Grimes Canyon
Aquifers. These regional aquifers yield significant amounts of water and contain good
quality water across the Oxnard Plain, except in coastal areas that are affected by saline
water intrusion caused by overdraft conditions. The Halaco Site is underlain by saline
intrusion in both the UAS and LAS.

The Semiperched Aquifer, UAS, and LAS have each been assigned beneficial uses by the
RWQCB for municipal and domestic water supply. However, Finding No. 145 of RWQCB
Order 980-58 states, “Because of its very poor mineral quality, waters from the semi-perched
aquifer are not used for domestic, agricultural, or industrial water supply in any significant
quantity.”

Groundwater extraction from the UAS and LAS historically has exceeded replenishment,
leading to overdraft conditions. These overdraft conditions led to groundwater levels
significantly below sea level within the UAS and the LAS, which has led to coastal seawater
intrusion within the UAS and LAS. The FCGMA regulates groundwater use on the Oxnard
Plain and other inland areas to help protect and ensure a sustainable water supply. The
UWCD implements studies to help manage the local groundwater supply and implements
projects to provide local and imported water to agricultural, municipal, and industrial
customers. Figure 2-6 shows the boundaries of FCGMA and UWCD. USGS has performed
studies and provided technical expertise to help regulate and manage the local supply.

Cutbacks in groundwater pumping mandated by the FCGMA, artificial recharge by UWCD,
and other projects that these and other agencies have implemented have replenished UAS
groundwater levels to mostly above sea level. Groundwater levels in the LAS are above sea
level to the north but remain below sea level to the south. Figure 2-7 shows groundwater
levels in the UAS and LAS for 2003. Figure 2-8 shows hydrographs for select wells in the
UAS and LAS, and the extent of saline intrusion in the Oxnard Aquifer, the uppermost
aquifer in the UAS.

Groundwater levels and flow in the Semiperched Aquifer are complex because they are
influenced by the dynamic surface water elevations described above and potentially by the
water level elevations in the underlying UAS. As noted above, EPA performed a detailed
study to help assess surface water and groundwater flow conditions at the Halaco Site. The
results of this study are documented in a technical memorandum by CH2M HILL (2008).

2.1.3 Ecological Setting

The ecological setting for the Halaco Site and vicinity has been well characterized because
the Site is located within the area of the Ormond Beach Wetland Restoration project. A
significant level of characterization of the ecological characteristics has been conducted to
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support the planned wetland restoration activities, as documented by Jones & Stokes (1998)
and WRA (2007).

Habitat Types

Sensitive habitats in the Site vicinity include coastal salt marshes, coastal
freshwater/brackish wetlands, and the southern foredune. An extensive beach-dune
complex runs along the southern boundary of the Site. The wetlands adjacent to the Site
historically were part of a salt marsh and brackish water lagoon and dune system. These
lagoons were located behind a narrow sandy barrier beach of low dunes and were fed by
water from creeks and surface flow over the plain, and inundated by saltwater during high
tides or storms. Periodically, the barrier beach was breached by discharge of meandering
river flows or the action of winter storm waves. Some of the lagoons likely remained open to
the ocean for a period after the breaching event.

Agricultural Land. Agricultural land is located to the east and north of NCL. This habitat
comprises inactive and active agricultural land used for the sole purpose of cultivating sod.
Tall fescue (Festuca arundinacea) is the dominant planted species in this community (WRA,

2007).

TNC Land. The wetland areas owned by TNC to the east and north of the Site represent the
greatest expanse of historical salt marsh habitat within the Ormond Beach area. The salt
marsh wetland area located in the eastern TNC parcel is bounded to the north by the
terminus of McWane Boulevard, by the Halaco slag pile to west, by cultivated sod fields to
the east, and by dunes to the south. The wetland area in the northern TNC parcel is
bounded to the north by an agricultural field, by the Halaco slag pile and TNC parcel to the
south, and by industrial areas to the west and east.

The northwestern portion of the eastern TNC parcel is impacted by numerous dirt roads
and miscellaneous vehicular activity and is not designated as a wetland by the Oxnard
Local Coastal Program. Additionally, the region directly to the south of the McWane
Boulevard terminus contains a remnant concrete building pad and a large amount of debris
(WRA, 2007). The remaining habitat to the south is dominated by perennial pickleweed
(Salicornia virginica), jaumea (Jaumea carnosa), fat-hen spearscale (Atriplex triangularis), and
numerous areas of seasonally flooded mineral (Sand) flats. The special-status plant species,
Coulter’s goldfields (Lasthenia glabrata ssp. coulteri) has also been documented in this region
(Jones & Stokes, 1998; California Department of Fish and Game [CDFG], 2007).

The northern TNC parcel is much less disturbed than the eastern TNC parcel and retains
most of the original physical characteristics (topography) visible in a 1855 U.S. Coastal
Survey. The vegetation communities are a mix of perennial emergent freshwater wetlands
in a band immediately adjacent to the OID and ruderal (weed-dominated) non-native
grassland as distance from the OID increases.

Wetland Area—West. The wetland area located in the Hueneme Drain property, west of the
Halaco Smelter, was not accessed by WRA biologists during the July 2004 Site visits. The
Hueneme Drain property is the triangular piece of land immediately west of the Halaco
Smelter, south of the Oxnard wastewater treatment plant, and north of the wetlands area
(Figure 1-1). However, images and descriptions provided by Dr. Spencer MacNeil (formerly
of Aspen Environmental Group) indicate that this area is primarily dominated by perennial
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pickleweed and saltgrass. The area is situated in a closed depression that does not receive
tidal influence; however, the current plant composition and review of the 1855 coast survey
indicate that this area was historically subject to tidal inundation (WRA, 2007).

Wetland Area— South. The wetland area located near the mouth of the OID and the Halaco
slag pile receives freshwater flows into the lagoon area from three drains: Hueneme Drain,

J Street Drain, and OID. The water in the wetland area infiltrates into and through the beach
sands or flows directly into the ocean through occasional breaches in the sand barrier. The
lagoon receives ocean water through tidal influence during the winter months when the
sand barrier is breached and at other times of the year over and through the sand berm
during very high tides. Generally, low salinity and high water conditions occur during the
summer when freshwater builds up in the lagoon behind the sand berm. Higher salinity and
lower water levels are more characteristic during the winter months when the berm has
been breached. Salts tend to accumulate in adjacent soils during saline conditions and then
flush from the soils during freshwater conditions (Impact Sciences, 1996). This region
contains a mix of habitat types including open water, southern foredunes, degraded dunes,
and mixed transitional habitat. The wetland habitat occupies the central region of the lagoon
and is dominated primarily by California tule (Schoenoplectus californicus), bulrush
(Bolboschoenus maritimus), common cattail (Typha latifolia), and saltgrass. During the July
2004 Site visits, the central region of the wetland contained standing water. Transitional
marsh-upland habitats are located along portions of the wetland perimeter. These areas
contain a mix of wetland and upland species such as saltgrass, curly dock (Rumex crispus),
western ragweed (Ambrosia psilostachya), iceplant (Carpobrotus sp.), and coyote bush
(Baccharis pilularis). According to the 1855 coast survey, this area appears to have been an
estuarine lagoon, associated wetlands, coastal grasslands, and dunes (WRA, 2007).

Dune Habitat. Most of the dune habitat within or adjacent to the Site has been developed or
is severely degraded by perturbations caused by humans. This habitat is characteristic of the
sand verbena-beach bursage series (Sawyer and Keeler-Wolf, 1995). Most of the beach dune
complex is a sparse combination of perennial forbs and low shrubs that form a ground
cover. Native plant species that are dominant in this habitat type include beach evening
primrose (Camissonia cheiranthifolia), beach bur (Ambrosia chamissonis), and beach morning-
glory (Calystegia soldanella). Sand verbena also was a dominant species and may have
included the naturalized yellow sand verbena (Abronia latifolia) from northern California
and the native A. maritima and A. umbellata, as well as hybrids of these species. Patches of
invasive iceplant dominate regions of the southern foredune habitat. Other non-native
plants that have invaded this habitat but do not appear to be problematic include sea rocket
(Cakile maritima) and kikuyu grass (Pennisetum clandestinum) (WRA, 2007).

Special-status Species

Based on a review of literature and database searches for known occurrences of special-
status species in the general vicinity of the Site, 50 special-status plant species have been
documented (Appendix A in WRA, 2007). Wildlife and plant species observed during the
July 2004 site assessment are provided in Appendix B in WRA (2007). Additional
information concerning special-status species potentially resident at the Site were provided
by Phillips (2007).
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Two special-status plant species were observed within the Site: salt marsh bird’s-beak
(Cordylanthus maritimus ssp. maritimus) and woolly seablite (Suaeda taxifolia). Woolly seablite
is not mapped because it was not clearly differentiated from other Suaeda species during the
time of the field surveys (Figure 6 in WRA, 2007). Additionally, red sand verbena (Abronia
maritima) and Coulter’s goldfields were documented within the Site (Jones & Stokes, 1998;
CDEFG, 2007; and Impact Sciences, 1996). Of the remaining 25 species with potential to occur
within the Site, aphanisma (Aphanisma blitoides), San Fernando Valley spineflower
(Chorizanthe parryi var. fernandina), and white rabbit-tobacco (Pseudognaphalium
leucocephalum) are the only special-status plant species with a low potential to occur.
Thirteen of the special-status plant species have a moderate potential for occurrence on the
Site: Braunton’s milk-vetch (Astragalus brauntonii), Ventura marsh milk-vetch (A.
pycnostachyus var. lanosissimus), South Coast saltscale (Atriplex pacifica), Davidson’s saltscale
(A. serenana var. davidsonii), Brewer’s calandrinia (Calandrinia breweri), seaside calandrinia
(C. maritima), Catalina mariposa lily (Calochortus catalinae), Santa Barbara morning-glory
(Calystegia sepium ssp. binghamiae), dunedelion (Malacothrix incana), cliff malacothrix (M.
saxatilis var. saxatilis), Mexican malacothrix (M. similis), rayless ragwort (Senecio aphanactis),
and salt spring checkerbloom (Sidalcea neomexicana). Nine special-status plant species have a
high potential for occurrence: southern tarplant (Centromadia parryi ssp. australis), Orcutt’s
pincushion (Chaenactis glabriuscula var. orcuttiana), dune larkspur (Delphinium parryi ssp.
blochmaniae), beach spectaclepod (Dithyrea maritima), small spikerush (Eleocharis parvula),
suffrutescent wallflower (Erysimum insulare ssp. suffrutescens), vernal barley (Hordeum
intercedens), California spineflower (Mucronea californica), and estuary seablite (Suaeda
esteroa) (WRA, 2007).

Six state and federally listed endangered and threatened species have been documented as
being present or have a high potential to occur, in addition to the 23 other special-status
species known to occur or having a high potential to occur at the Site (Appendix A in WRA,
2007). Additionally, more than 200 migratory bird species have been documented within the
Ormond Beach and adjacent Mugu Lagoon wetland complex. More shorebird species are
known from this area than any other site in Ventura County (Coastal Conservancy, 2003).

The federally and state-listed species are California brown pelican (Pelecanus occidentalis
californicus), American peregrine falcon (Falco peregrinus anatum), western snowy plover
(Charadrius alexandrinus nivosus), California least tern (Sterna antillarum browni), Belding’s
Savannah sparrow (Passerculus sandwichensis beldingi), and tidewater goby (Eucyclogovius
newberryi). Appendix C in WRA (2007) presents aerial photographs delineating potential
breeding and foraging habitats for California least tern, Belding’s Savannah sparrow, white-
tailed kite (Elanus leucurus), western snowy plover, south coast garter snake (Thamnophis
sirtalis), and wandering (saltmarsh) skipper (Panoquina errans), which are known to occur
within the Site. The skipper is included because of its extreme rarity in California and
dependence on coastal saltmarsh habitats such as those present in the Site. This species is
considered globally imperiled by the World Conservation Union (WRA, 2007). The
remaining federal and state species of concern and fully protected species are Southern
California saltmarsh shrew (Sorex ornatus salicornicus), San Diego black-tailed jackrabbit
(Lepus californicus bennettii), double-crested cormorant (Phalacrocorax auritus), American
bittern (Botaurus lentiginosus), great blue heron (Ardea herodias), great egret (Ardea alba),
snowy egret (Egretta thula), black-crowned night-heron (Nycticorax nycticorax), white-faced
ibis (Plegadis chihi), white-tailed kite, northern harrier (Circus cyaneus), merlin (Falco
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columbarius), mountain plover (Charadrius montanus), long-billed curlew (Numenius
americanus), western burrowing owl (Athene cunicularia), loggerhead shrike (Lanius
ludovicianus), California horned lark (Eremophila alpestris actia), tri-colored blackbird
(Agelaius tricolor), south coast garter snake, sandy beach tiger beetle (Cicindela hirticollis
gravida), tiger beetle (C. sensilis frosti), and globose dune beetle (Coelus globosus) (Appendix A
in WRA, 2007).

2.2 Constituents of Potential Concern

Constituents of potential ecological concern (COPECs) are those constituents present at the
Site (or Site vicinity from constituents that may have migrated from the Site) in
concentrations that may exceed toxicity thresholds for ecological receptors. Similarly,
constituents of potential concern (COPCs) are those constituents related to human health.
The COPECs and COPCs for this screening-level risk assessment are identified from the
following recent site-specific and regional investigations:

e Site-specific Investigations — The recent site-specific investigations consist of EPA’s
Integrated Assessment of the overall Site (Weston, 2007) and EPA’s follow-up
investigation of the southeast corner of the smelter area (Team 9, 2008).

¢ Regional Investigation — The recent regional investigation consists of the soil and
surface water investigation conducted to support the ongoing efforts to restore wetland
habitat in the Ormond Beach area (AMEC, 2006).

Although other historical data exist, the data from these most recent investigations are used
in this screening-level risk assessment because these studies include maps displaying
sample locations and raw data results. Additionally, many older studies did not report
detection limits.

Halaco Site: Integrated Assessment

The largest volume of data used for this screening-level assessment is from an EPA study
known as the Integrated Assessment (Weston, 2007). The purpose of this study was to provide
data for the evaluation of the Site under the HRS to help determine whether the Site is
eligible for placement on the NPL, and evaluate the need for short-term response actions.

Data for this study were collected in June 2006 and included lab analysis of about 115 soil,
sediment, and solid waste samples; 10 unfiltered surface water samples; 14 unfiltered
groundwater samples; 35 air samples; and 10 composite fish samples. Samples were
analyzed for up to 25 metals, and except for air and fish samples, five radionuclides (Cs 137,
K40, Th 228, Th 230, and Th 232). Approximately 350 solid matrix (soil, sediment, and solid
waste) samples were collected and, of these, approximately 337 were analyzed for metals in
the field using X-ray fluorescence (XRF). The XRF data were primarily used in the
determination of which samples to submit for definitive lab analysis. Only definitive lab
data are used for this screening-level risk assessment.

Samples were collected from multiple onsite and offsite locations. Onsite locations included
the Smelter area; WDA; WMU; the OID (the portion that passes between the smelter area
and the waste disposal and WMU areas); and the wetland, beach, and marine habitats
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immediately downgradient of the Site and the OID outfall. Offsite and locations considered
to potentially represent background conditions included the adjacent TNC property east of
the Site; nearby residential property; agricultural properties north and east of the Site; the
OID upstream of the Site; and upgradient wetland, beach, and marine habitats. Figure 1-1
shows the general sampling areas. Sample location maps are provided in Appendix A
(Figures A-1 through A-5). All fish samples were collected from the lower reach of the OID
or in the adjacent lagoon at the mouth of the OID.

Halaco Site: Southeast Corner of Former Smelter

The second dataset used for this screening-level assessment consists of the additional
characterization of the Smelter area, focusing on the southeast corner (Team 9, 2008). The
purpose of the follow-up assessment of the southeast corner of the Smelter area was to
evaluate the need for short-term response actions to mitigate risks in this area.

Data for this study were collected in June 2007 and include metals and radionuclide
concentrations from 37 soil samples and radionuclide measurements from groundwater
samples from nine boreholes. The groundwater samples were not included in this
screening-level assessment because they were grab samples collected from boreholes and
may not be representative of actual groundwater concentrations because of elevated sample
turbidity. All but two soil samples were collected onsite within or immediately adjacent to
the Smelter area. Two samples were identified as background. Although some samples were
identified as sediment samples (based on sample identifiers), all samples from this
investigation were identified as soil because the sample map indicated they were from
upland locations. Future risk assessment work will re-categorize these samples as sediment,
if appropriate. A map showing specific boring locations is provided in Appendix A

(Figure A-6).

Ormond Beach: Wetland Restoration Project

The final dataset used for this screening-level assessment consists of soil, sediment, and
surface water samples collected and analyzed as part of the Ormond Beach Wetland
Restoration Project (AMEC, 2006). These data are a subset of a larger group of samples
collected to characterize contamination within an area between Point Hueneme and Point
Mugu. Of the 30 soil/sediment samples and 10 unfiltered surface water samples collected
for the Ormond Beach Wetland Restoration Project, 16 soil/sediment and seven surface
water samples were located in the immediate vicinity of the Halaco Site and were included
in this assessment. These samples were analyzed for general chemistry, metals,
polychlorinated biphenyls (PCBs) and organochlorine pesticides, and total petroleum
hydrocarbons (TPH). Because TPH detections were limited, these observations were not
used. Soil/sediment samples selected from the Ormond Beach Wetland Restoration Project
for inclusion in the project database included one wetland sediment sample considered to
potentially represent background, one soil sample considered to potentially represent
background, four soil samples from the NCL east of the Site (NCL-east), four soil samples
from NCL north of the Site (NCL-north), one soil sample from the agricultural area north of
the Site (Ag-north), and five soil samples from the agricultural area east of the Site (Ag-east).
The seven surface water samples selected included two samples from the wetland in the
NCL-east area, one sample from the OID upstream of the Site, two onsite (mouth of the OID
and Hueneme drain), and two from drains north of the Site. The OID and Hueneme drain
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samples were categorized as onsite because of their proximity to the Site. Sample location
maps for the samples used in this assessment are provided in Appendix A (Figures A-7 and
A-8).

Combined Dataset and Summary Statistics

The combined dataset representing the above three data sets is provided in Appendix B.
Summary statistics (number of detects, number of samples, mean, standard deviation,
minimum, median, and maximum observation) were calculated for each analyte in each
medium from each location on or near the Site. The summary statistics for surface water are
summarized in Table 2-1, sediment in Table 2-2, soil in Table 2-3, air in Table 2-4, and
groundwater in Table 2-5. Fish data are summarized in Table 2-6. The number of analytes
considered in each media and across samples within media differed because data were
compiled from multiple sources, each with different analytical suites.

Box plots displaying the distributions of analytes in Site media across different onsite and
offsite locations, in comparison to both ecological and human health risk screening levels,
are presented in Appendix C as follows:

e Appendix C.1—Soil/Waste and Sediment
e Appendix C.2—Surface Water
e Appendix C.3—Air

A key to the information shown in the box plots is provided in Appendix C. As shown in
this key, both “detects” and “nondetects” (ND) are plotted along with applicable ecological
and human health screening levels. ND values were included at the reported detection limit,
except for data from AMEC (2006), which were included with values of “0” because non-
detects were reported simply as “ND” without associated detection limits. ND values are
plotted to help assess the adequacy of detection levels against the applicable screening
levels. Non-parametric analyses of variance (ANOVA) of rank-transformed concentration
data were performed to determine whether onsite concentrations differed statistically from
samples considered to potentially represent background conditions and adjacent offsite
samples. Differences were considered significant if p<0.05. Student-Neumann-Kuehls
multiple range tests were conducted to identify which groups differed statistically when
more than two groups were evaluated. Groups with the same letter notation were not
statistically different as noted in Tables 2-1 through 2-6 and the box plots in Appendix C.
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Screening-level Ecological Risk Assessment

This section provides the SLERA, which is broken down into the following components:

e Screening-level problem formulation and ecological effects evaluation, Step 1 of EPA’s
Ecological Risk Assessment Guidance (EPA, 1997). This step integrates available
information (environmental setting; contaminant sources, transport and fate, and
ecotoxicity; and receptors) and serves to provide focus to the ecological risk assessment.

e Screening-level exposure estimates, the first part of Step 2 of EPA’s Ecological Risk
Assessment Guidance (EPA, 1997). The exposure estimates provide a description and
quantification of the nature and magnitude of the interaction between COPECs in
surface water, sediment, soil, or groundwater and ecological receptors. This section first
summarizes the available chemical and radionuclide concentration data, and then
estimates the level of exposure for plants, invertebrates, fish, birds, and other potential
receptors. Although air data are summarized, exposure and effects data with which to
evaluate ecological risks from metal inhalation are lacking. Consequently, ecological
risks from airborne metals were not evaluated.

e Screening-level risk characterization, the second part of Step 2 of EPA’s Ecological Risk
Assessment Guidance (EPA, 1997). For the screening-level risk characterization,
exposure data (from Step 1) and effects data (from the first part of Step 2) are integrated
to draw conclusions concerning the presence, nature, and magnitude of effects that may
exist at the Site. This section outlines the process by which exposure and effects data
were integrated to estimate risk in the screening-level risk characterization and presents
the results of the initial screening assessment.

3.1 Screening-level Problem Formulation

The screening level problem formulation includes a description of the Site setting,
identification of COPCs, identification of the important aspects of the Site to be protected
(referred to as “assessment endpoints”), the means by which the assessment endpoints were
evaluated (measures of exposure and effects), and previous site investigations. The end
product of the problem formulation is a CSM that describes the contaminant sources and
transport mechanisms, evaluates potential exposure pathways, and identifies the
representative species that were used to assess potential ecological risk to those and other
similar species.

3.1.1 Conceptual Site Model

The CSM is a written and visual presentation of predicted relationships among stressors,
exposure pathways, and assessment endpoints. It includes a description of the complete
exposure pathways and outlines the potential routes of exposure for each assessment
endpoint. A CSM diagram for ecological exposures was developed for the Site and is
presented in Figure 3-1.
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The primary sources are historical smelter and waste disposal activities. Primary release
mechanisms include air emissions from the Smelter stack and other process locations, as
well as solid wastes and wastewater associated with the processing of the scrap materials.
Secondary sources of potential contaminants are air and surface soils (including Smelter
wastes onsite, in the WDA, and in the WMU). Release mechanisms include aerial deposition
of stack emissions, discharge/runoff from the waste piles and other areas containing waste
to surrounding surface water/soil areas (OID, adjacent wetland, and adjacent soils), wind
erosion, leaching to groundwater, and surface discharge from groundwater.

Complete exposure pathways from contaminated surface soil, sediment, surface water,
biota, and groundwater to ecological receptors exist at the Site. Contaminants in soil may be
directly bioaccumulated by terrestrial plants or soil invertebrates resident in Site soils.
Additionally, terrestrial plants may be exposed by uptake from contaminated groundwater
or surface water sources or by aerial deposition onto foliage. Aquatic plants are primarily
exposed via contaminated sediment. Although benthic invertebrates, fish, and amphibians
may be exposed to contaminants via surface water or sediment, benthic invertebrates are
primarily exposed through sediment, and fish and amphibians are primarily exposed
through surface water. Terrestrial and aquatic wildlife (e.g., herbivores, omnivores,
invertivores, and carnivores), including reptiles, may be exposed directly to contaminants in
surface water through ingestion and to contaminants in soil or sediment by incidental soil or
sediment ingestion, by dermal contact, or by the inhalation of wind-borne particles.
Terrestrial and aquatic invertebrates, fish, and wildlife (i.e., amphibians, reptiles, birds, and
mammals) also may receive contaminant exposure through food-web transfer of chemicals
from lower trophic levels (e.g., plants to herbivores, plants and prey animals to omnivores,
and so forth).

3.1.2 Assessment Endpoints

Assessment endpoints are an expression of the important ecological values that should be
protected at a site (Suter, 1990; Suter, 1993; EPA, 1998; and Suter et al., 2000). Assessment
endpoints are developed based on known information concerning the contaminants present, the
study area, the ecological CSM, and risk hypotheses. There are three components to each
assessment endpoint: an entity (e.g., migratory birds), an attribute of that entity (e.g., individual
survival), and a measure (e.g., a measurable value, such as an effect level). Measures are
described following the general description of assessment endpoints (EPA, 1998; Suter et al.,
2000).

The assessment endpoint entities for the Site were selected based on the following principal
criteria:

e Ecological relevance
e Societal relevance
e Susceptibility (or high exposure) to known or potential stressors at the Site

The attributes selected for each entity consisted of growth, reproduction, or survival.
Maximum acceptable adverse effect levels generally selected for all receptors at a screening
level are no observed effect concentrations (NOECs) or no observed adverse effect levels
(NOAELSs). Higher levels of effect are only suitable for later assessment tiers (i.e., baseline
ecological risk assessments [BERAs]).
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Assessment endpoints for the Site include aquatic plants, water-column invertebrates,
amphibians, fish, benthic invertebrates, and aquatic birds in the aquatic habitats and
terrestrial plants, soil invertebrates, reptiles, and terrestrial birds and mammals in the
terrestrial habitats. The four federally or state-listed species known to occur at or near the
Site are included as representative receptors for their respective ecological groups. These
species included the federally listed as endangered tidewater goby, western snowy plover,
and California least tern, and the state-listed as endangered Belding’s savannah sparrow.

Where appropriate, representative ecological receptors (i.e., specific species) were selected
from aquatic and terrestrial communities to fulfill as many of the following criteria as
possible:

e Species that are known to occur or are likely to occur at the Site

e Species that relate to the assessment endpoints selected

e Species that are likely to be maximally exposed to the site-related COPECs
e Sedentary species or species with a small home range

e Species with high reproductive rates

e Species that are known to play an integral role in the ecological community structure at
the Site

e Species that are known or likely to be especially sensitive to the Site-related COPECs,
and thus are an indication of ecological change

e Species that are representative of the foraging guild (i.e., a group of species with similar
ecological resource requirements and foraging strategies and, therefore, similar roles in
the ecosystem) or that serve as food items for higher trophic levels

Bird and mammal receptors include species representative of trophic levels and foraging
guilds (e.g., herbivores, omnivores, invertivores, and carnivores), as well as special-status
species known to occur at the Site. The representative receptors, in addition to the special-
status species listed previously, included California vole (Microtus califonicus) and ornate
shrew (Sorex ornatus). The assessment endpoints are outlined in Table 3-1.

3.1.3 Measures of Exposure and Effects

Measures (formerly referred to as measurement endpoints) are measurable attributes used
to evaluate the risk hypotheses and are predictive of effects on the assessment endpoints
(EPA, 1998). The three categories of measures include the following.

e Measures of exposure —used to evaluate levels at which exposures may be occurring

e Measures of effect—used to evaluate the response of the assessment endpoints when
exposed to the stressors

e Measures of ecosystem and receptor characteristics —used to evaluate the ecosystem
characteristics that influence the assessment endpoints, the distribution of stressors, and
the characteristics of the assessment endpoints that may affect exposure or response to
the stressor
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For this assessment, only measures of exposure and effect were used.

Measures of Exposure

Measures of exposure can be an exposure point concentration (EPC) of a chemical in an
environmental medium or food item, or a related dose estimate. In the initial screening
assessment, maximum detected or non-detected (if all samples were non-detects)
concentrations were used as the EPC for all receptors. If a refined screening assessment is
determined to be necessary, a point-by-point evaluation of all analytes recommended to be
retained from this initial screen, would be conducted as the next step for receptors with
exposure expressed as a media concentration (e.g., fish, terrestrial plants, and benthic and
soil invertebrates). For mobile receptors (i.e., birds and mammals), the EPC would be
represented by the maximum media concentrations in the initial screen, with the 95 percent
upper confidence limit of the mean (95UCL) for each retained analyte to be used as the EPC
if a refined assessment is completed. Additionally, bird and mammal receptors, which were
assumed to forage exclusively onsite in the initial screening evaluation, would have more
biologically realistic exposure assumptions employed in a refined assessment.

Measures of Effect

Measures of effect include media-specific, ecotoxicity-based benchmarks and toxicity
reference values (TRVs). As previously indicated, benchmarks and TRVs in the initial screen
were represented by literature-based screening benchmarks, NOECs, or NOAELSs. In the
refined screen, NOECs and NOAELs, as well as lowest observed effect concentrations
(LOECs) and lowest observed adverse effect levels (LOAELs) would be used. The exception
would be for receptors assessed at the individual level (i.e., special-status species) for which
exceedance of the NOAEL is considered unacceptable.

Only literature-based, single-chemical toxicity data were used. Ecological Soil Screening
Levels (EcoSSLs) developed by EPA (EPA, 2005a) were used as available, as were other
published screening data for plants, soil invertebrates, and soil microbial processes
(Efroymson et al., 1997a; Efroymson et al., 1997b). For the aquatic environment, published
screening levels for surface water (EPA, 2000a; EPA, 2006; Suter and Tsao, 1996) and
sediment (MacDonald, et al. 2000) were also used. Avian and mammalian toxicity values
were extracted from EFA West (1998), Sample et al. (1996), and published primary literature,
as appropriate.

The measures of exposure and effects are provided, along with the assessment endpoints, in
Table 3-1.

3.2 Ecological Effects Evaluation

The ecological effects evaluation summarizes available toxicity or other effects information
that can be used to evaluate the exposures to COPECs and adverse effects in ecological
receptors. Data that can be used include literature-derived or site-specific, single-chemical
toxicity data; site-specific ambient-media toxicity tests; and site-specific field surveys (Suter
et al., 2000). For the Site, single-chemical toxicity data from literature sources were the
primary effects data.
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3.2.1 Chemical Effects in Aquatic Plants, Water-column Invertebrates,
Amphibians, and Fish

Aquatic toxicity values for aquatic plants and water-column invertebrates, amphibians, and
fish were derived from the California Toxics Rule (EPA, 2000), National Water Quality
Criteria (EPA, 2002) and the Oak Ridge National Laboratory (ORNL) freshwater aquatic
organism benchmarks (Suter and Tsao, 1996). Screening values for freshwater aquatic
organisms are presented in Table 3-2.

3.2.2 Chemical Effects in Benthic Invertebrates

Currently, there are no EPA criteria for sediment. In general, it is difficult to predict
sediment concentrations at which toxicity occurs because the type and form of the sediment
and the water chemistry of the overlying water affect bioavailability. However, sediment
guidelines have been derived based on the relationship between the contaminant
concentration in bulk sediment, the contaminant concentration in pore water, and measured
biological effects (Ingersoll et al., 1996; Long and Morgan, 1990; Long et al., 1995; Persaud et
al., 1993; and MacDonald et al., 2000). Additional summaries of sediment screening values
are presented in Buchmann (1999). These sediment guidelines provide an initial benchmark
for predicting the potential for adverse effects of elevated COPEC concentrations in
sediment.

The freshwater sediment benchmarks were represented by the Threshold Effects
Concentrations (TEC) and Probable Effects Concentrations (PEC) from MacDonald et al.
(2000) as available. Benchmarks for marine sediments were represented by the T20

(20th percentile toxicity value) and T50 (median toxicity value) from Field et al. (2002).
Additional, less conservative values (freshwater upper effect thresholds and marine
apparent effect thresholds) were extracted from Buchmann (1999). Screening benchmarks
for freshwater and marine benthic invertebrates are shown in Table 3-2.

3.2.3 Chemical Effects in Terrestrial Plants and Soil Invertebrates

Single-chemical, screening-level toxicity values for terrestrial plants and soil invertebrates
have been developed for a limited number of analytes as part of the EPA EcoSSLs (EPA,
2007a). For analytes lacking EcoSSLs, additional data for terrestrial plants and soil
invertebrates were obtained from the ORNL benchmark reports (Efroymson et al., 1997a;
Efroymson et al., 1997b). Soil screening values for terrestrial plants and soil invertebrates are
outlined in Table 3-2. Terrestrial plants were also screened against benchmarks for exposure
to groundwater at the Site. These benchmarks are represented by the soil solution screening
levels developed in Efroymson et al. (1997a) and are presented in Table 3-2.

3.2.4 Chemical Effects in Birds and Mammals

Wildlife EcoSSLs

Wildlife EcoSSLs were used for all analytes for which they were available. Wildlife EcoSSLs
are presented in Table 3-2.
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Oral Toxicity Data

Single-chemical toxicity data for birds and mammals consist of NOAEL and LOAEL TRVs.
The NOAELSs were used in the initial screening evaluation, and LOAELs would be used in
the refined screening, as necessary. Appropriate toxicity studies were selected from
published literature based on several criteria:

e Studies were of chronic exposures or exposures during a critical stage of life
(e.g., reproduction).

e Exposure was oral through food to ensure data were representative of oral exposures
expected for wildlife in the field.

e Emphasis was placed on studies of reproductive impacts to ensure relevancy to
population-level effects.

e Studies presented adequate information to evaluate and determine the magnitude of
exposure and effects (or no-effects concentrations).

Specifically, toxicity studies were selected to serve as the TRV if exposure was chronic or
during reproduction (a critical lifestage), the dosing regime was sufficient to identify both a
NOAEL and an LOAEL, and the study considered ecologically relevant effects (e.g., growth,
reproduction, or survival). If multiple studies for a given COPEC meet these criteria, the
study generating the lowest reliable toxicity value was selected to be the TRV. The bird and
mammal TRVs are presented in Table 3-3.

3.2.5 Radionuclide Effects in Plants and Animals

Two radionuclide effect thresholds, as determined by consensus of international radiation
regulatory agencies, form the basis for the multiple radionuclide-specific Biota Concentration
Guides (BCGs) available for aquatic, riparian, and terrestrial animals, and for terrestrial
plants. General guidance from the International Council for Radiological Protection (ICRP,
1991), the International Atomic Energy Agency (1992), and United Nations Scientific
Committee on the Effects of Atomic Radiation (1996) concluded that radiological doses to
aquatic animals (including vertebrates and invertebrates) and to terrestrial plants and
terrestrial animals (invertebrates and vertebrates) should not exceed 1 and 0.1 rad/d,
respectively. Provided that radiation exposure does not exceed these levels, the consensus
opinion of the international radiological organizations is that ecological populations will be
protected. The U.S. Department of Energy (USDOE) has adopted these effect thresholds and
integrated them into the Graded Approach (USDOE, 2002). The BCGs presented in USDOE
(2002) represent radionuclide concentrations in soil, water, or sediment that would produce a
dose equal to the 1 or 0.1 rad/d threshold (depending on the type of biota). The BCGs for
aquatic, riparian, and terrestrial animals, and for terrestrial plants exposed to radionuclides in
water, sediment, or soil are summarized in Table 3-4.

3.3 Screening-level Exposure Estimates

This section presents the screening-level exposure estimates, the first part of Step 2 of EPA’s
Ecological Risk Assessment Guidance (EPA, 1997). The exposure estimates provide a
description and quantification of the nature and magnitude of the interaction between
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COPECs in surface water, sediment, soil, or groundwater and ecological receptors. This
section first summarizes the available chemical and radionuclide concentration data, and
then estimates the level of exposure for plants, invertebrates, fish, birds, and other potential
receptors.

Air data were analyzed as part of the Integrated Assessment (Weston, 2007). Although air
data are summarized, exposure and effects data with which to evaluate ecological risks of
metal inhalation are lacking. Consequently, ecological risks from airborne metals were not
evaluated.

VOCs were analyzed as part of the Integrated Assessment (Weston, 2007). However, VOCs
were detected very infrequently or at relatively low concentrations and, therefore, are not
specifically evaluated as part of this screening-level assessment. Other organic analytes,
(semi-volatile, pesticides, PCBs, and dioxins) were not specifically evaluated because they
were not analyzed as part of the Integrated Assessment.

Data for ammonia in surface water (the media in which ecological effects are most likely)
were lacking from the data sets used in this evaluation. Consequently, this analyte was not
evaluated in this assessment.

3.3.1 Agquatic Plants and Invertebrates, Amphibians, and Fish

Media-based Chemical Exposures

Aquatic plants, water-column invertebrates, amphibians, and fish at the Site experience
exposure primarily through the medium in which they live. Although aquatic plants, water-
column invertebrates, amphibians, and fish are exposed to COPECs in surface water and
sediment, the primary exposure medium is surface water. For these receptors, exposure
occurs as a consequence of living in a contaminated medium (i.e., receptors are directly
exposed to COPECs). Although other exposure pathways (e.g., direct exposure to sediment
or dietary exposure for invertebrates or fish) may contribute to total exposure for these
receptors, exposure through surface water predominates. Consequently, estimates of
exposure for aquatic plants and invertebrates, amphibians, and fish may be represented as
the concentration of COPECs in surface water (micrograms per liter [png/L]).

EPCs for the initial screening estimates are the maximum concentration (detected or non-
detected) measured in surface water (Table 2-1). Although dissolved concentrations are
generally used to evaluate exposure for aquatic biota, only total concentration data were
available for the Site. These data provide a conservative measure of exposure for aquatic
biota. COPECs that fail the initial screening assessment would be evaluated on a point-by-
point basis (i.e., each sample evaluated individually), should a refined screen be performed.

Tissue-based Chemical Exposures

Concentrations of COPECs in tissues of receptor animals may exert adverse effects through
various mechanisms, including toxicity to the target organ (e.g., liver or kidneys where
metabolism and excretion occur) or release from tissue reserves during episodic events

(e.g., mobilization of certain contaminants from fat during winter or spawning). Thus, body
burden or tissue data provide a measure of exposure. Fish have been collected from the OID
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and adjacent lagoon downstream of the Site and analyzed for metals; data for analyses of
whole-body fish are summarized in Table 2-6.

3.3.2 Chemical Exposures of Benthic Invertebrates

As with aquatic biota, benthic invertebrates at the Site experience exposure primarily
through the medium in which they live. Benthic invertebrates are exposed to COPECs in
surface water and sediment; however, the primary exposure medium is sediment. Although
other exposure pathways (e.g., direct exposure to water or dietary exposure for
invertebrates) may contribute to total exposure for these receptors, exposure through
sediment predominates. Consequently, estimates of exposure for benthic invertebrates may
be represented as the concentration of COPECs in sediment (in milligrams per kilogram

[mg/kg]).

Initial screening estimates were based on the maximum concentration (detected or non-
detected) in sediment (Table 2-2). COPECs that fail the initial screening assessment would
be evaluated on a point-by-point basis, should a refined screen be performed.

3.3.3 Chemical Exposures of Terrestrial Plants and Soil Invertebrates

Terrestrial plants and soil invertebrates experience exposure primarily through the soil in
which they live. This exposure occurs as a consequence of living in a contaminated medium
(i.e., receptors are directly exposed to COPECs). Although other exposure pathways (e.g.,
dietary exposure for invertebrates or foliar uptake) may contribute to total exposure for
these receptors, exposure through the soil predominates. Consequently, estimates of
exposure for terrestrial plants and soil invertebrates may be represented by the
concentration of COPECs in the soil (mg/kg, picocuries per gram [pCi/g], or micrograms
per kilogram [pg/kg]). Plants also may be exposed through root uptake from contaminated
groundwater. Therefore, exposure to plants at the Site also may be represented by the
concentration of COPECs in groundwater (ug/L).

As previously indicated, the EPCs for the initial screening were the maximum measured
concentration (detected or non-detected) of the COPEC in soil (Table 2-3) or groundwater
(Table 2-5). COPECs that fail the initial screening assessment would be evaluated on a point-
by-point basis, should a refined screen be performed.

3.3.4 Chemical Exposures of Birds and Mammals

Wildlife EcoSSLs developed by the EPA were used for all analytes for which they were
available. Wildlife EcoSSLs represent soil concentrations that would result in dietary doses
that do not exceed a NOAEL. Conservative assumptions (i.e., 100 percent bioavailability,
100 percent diet composition, 100 percent site use, and so forth) are used for the dietary dose
calculations integrated into the EcoSSLs.

Because EcoSSLs were not available for all analytes and they address only exposure in
terrestrial systems, it was necessary to calculate exposures for some wildlife receptors. The
exposure calculation process is described as follows.

Birds and mammals experience exposure through multiple pathways, including ingestion of
abiotic media (surface water and sediment/soil) and biotic media (food), as well as
inhalation and dermal contact. To address this multiple pathway exposure, modeling is
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required. The end product, or exposure estimate, for birds and mammals is a dosage
(amount of chemical in milligrams per kilogram receptor body weight per day
[mg/kg/day]) rather than a media concentration, as is the case for the other receptors. This
is a function of both the multiple pathway approach and the typical methods used in
toxicity testing for birds and mammals.

The general form of the model used to estimate exposure of birds and mammals to COPECs
in surface water, sediment/soil, and food items is as follows (Suter et al., 2000):

Ei=F,+ Eq+ E;
Where,
E;

the total chemical exposure experienced by wildlife
Eo, Eq, and E; = oral, dermal, and inhalation exposure, respectively

Oral exposure occurs through the consumption of contaminated food, water, or
sediment/soil. Dermal exposure occurs when contaminants are absorbed directly through
the skin, and inhalation exposure occurs when volatile compounds or fine particulates are
inhaled into the lungs. Although methods are available for assessing dermal exposure to
humans (EPA, 1992e), data necessary to estimate dermal exposure generally are not
available for wildlife (EPA, 1993). Similarly, methods and data necessary to estimate wildlife
inhalation exposures are poorly developed (EPA, 1993) or limited (i.e., some data are
available through the EPA Integrated Risk Information System [IRIS] database).
Additionally, a wildlife receptor’s exposure to contaminants by inhalation and dermal
contact usually contributes little to its overall exposure. Dermal exposure also is likely to be
low, even in burrow-dwelling animals, because of the presence of protective dermal layers
(e.g., feathers, fur, or scales). Therefore, for the purposes of this assessment, both dermal and
inhalation exposure were assumed to be negligible.

Because dermal and inhalation exposures are excluded, total chemical exposure experienced
by wildlife (E:) is equal to oral exposure (E,). By replacing E, with a generalized exposure
model modified from Suter et al. (2000), the previous equation was rewritten as follows:

E, = Hiaﬁ xP x FIR}r[Soilj x P, x FIR]+[Water xWIR]JxAUF

Where:
E = total exposure (mg/kg/day)
Soil; = chemical concentration in sediment/soil (mg/kg dry
weight)
P = sediment/soil ingestion rate as proportion of diet
(unitless)
FIR = food ingestion rate (kg food/kg body weight/d)
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B;; = chemical concentration in biota type (i) (mg/kg wet
weight)

P = proportion of biota type (i) in diet (unitless)

Water; = chemical concentration in water (mg/L)

WIR = water ingestion rate (L water/kg body weight/d)

AUF = area use factor (area of site/home range of receptor)
(unitless)

Definition of Model Parameters

To apply the exposure model, appropriate model parameters must be defined. The model
parameters are outlined as follows.

Exposure Point Concentrations. For the initial screen, the maximum media concentration
(detected or non-detected) of each COPEC was used for the EPC. COPECs that fail the initial
screening assessment would be evaluated based on 95UCLs, should a refined screen be
performed. This is because wildlife are mobile, traveling and experiencing exposure over
the range of habitats they occupy, so their exposure is best described by mean chemical
concentrations in areas they inhabit (Suter et al., 2000). Therefore, 95UCLs provide a
conservative measure of the mean.

Life History Parameters. The specific life history parameters required to estimate exposure
of each receptor to COPECs include body weight, ingestion rates of food and water, dietary
components and percentage of the overall diet represented by each major food type, and
approximate amount of soil and/or sediment that may be incidentally ingested based on
feeding habits. These parameters, as well as foraging or home range information, were
obtained from the literature and are presented in Table 3-5.

Many wildlife species are highly mobile, covering large areas in search of food, water, and
shelter. The exposure that individuals experience depends on the amount of time they
spend at a contaminated site. Site use depends on the size of the site relative to the
receptor’s home range. As a conservative assumption, wildlife receptors initially were
assumed to forage onsite 100 percent of the time. In the refined screening, home range size
would generally be considered in the exposure estimate by application of an area use factor
(AUF).

Bioaccumulation Models. Measurements of concentrations of COPECs in wildlife foods (e.g.,
aquatic invertebrates, fish, plants, soil invertebrates, and small mammals) are a critical
component for the estimation of oral exposure of birds and mammals. However, these
site-specific measured data are generally not available or used in a screening-level
assessment. Instead, bioaccumulation models derived from the literature are applied to
develop risk estimates. The literature-based bioaccumulation models that describe uptake
from sediment-to-aquatic/ benthic invertebrates, soil-to-plants, soil-to-soil invertebrates, and
soil-to-small-mammals are presented in Tables 3-6, 3-7, 3-8, and 3-9, respectively.
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3.3.5 Radionuclide Exposure

Exposure to radionuclides was evaluated based on maximum concentrations of
radionuclides in water, sediment, or soil. Consistent with the USDOE Graded Approach
(USDQOE, 2002), maximum concentrations were compared to radionuclide-specific BCGs.
The BCGs represent the radionuclide concentration in water, sediment, or soil (in picocuries
per liter [pCi/L] or pCi/g) that corresponds to a conservatively calculated radiation dose to
exposed biota that is equal to the radiation effect threshold appropriate for the given
receptor.

Briefly, regardless of whether they are plants or animals, aquatic or terrestrial, biota receive
exposure to radionuclides through a combination of internal and external pathways. Internal
exposure is a function of radiation emitted from radionuclides and then retained in tissues.
External exposure is from radiation from radionuclides in soil, sediment, and water with
which biota come into contact (or come near). No radionuclide exposure modeling specific to
the Halaco Site was conducted. Rather radionuclide exposure was estimated based on the
internal and external radiation exposure models integrated into the BCGs (USDOE, 2002).
Guidance for the BCGs (USDOE, 2002) contains detailed descriptions of these radionuclide
exposure models, including how they were developed and the nature of the assumptions
employed. The initial BCGs use conservative assumptions for internal and external exposure.

External exposure assumptions include:

e The source medium is infinite in extent and contains uniform concentrations of
radionuclides (i.e., there are no “hot spots”)

e The exposed organism is very small; consequently 100 percent of the radionuclide
energies are absorbed

e Organisms exposed to soil or water are uniformly surrounded by the source medium

¢ Organisms exposed to sediment reside on top of and in contact with the surface
sediment

Internal exposure assumptions include:

e The exposed organism is very large, such that all radionuclide decay energies are
retained in tissue (100 percent of energies absorbed)

e Exposure for a given radionuclide includes all decay-chain progeny

e All radionuclides are uniformly distributed such that all target tissues may be affected
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3.4 Screening-level Risk Characterization

Risks at the Site were evaluated based on the ratio of exposure concentrations or doses to
TRVs, resulting in Hazard Quotients (HQs), and are described by the following equation:

HQ = C/TRVsL or ED/TRVnoaEL

where:
HQ = Ecological hazard quotient (unitless)
C = Media concentration (ug/L for water and mg/kg for sediment/soil)
ED = Estimated chemical intake (dose) by wildlife receptor (mg/kg/day)
TRVs. = Screening-level (SL) Toxicity Reference Value (ug/L, mg/kg,

pCi/L, pCi/§g)
TRVnoaeL = NOAEL-based Toxicity Reference Value (mg/kg/day)

SL-based or NOAEL HQ values less than 1.0 indicate that adverse effects associated with
exposure to a given analyte are unlikely (EPA, 1997). These analytes were not considered to
present unacceptable risk and can be excluded from further evaluation. When the estimated
exposure for any COPEC exceeds the TRVsL or TRVnoagL, an HQ greater than 1.0 is
obtained. An HQ equal to or greater than 1.0 indicates data are insufficient to exclude the
potential for risk, but does not indicate that risks are actually present. COPECs with HQs
equal to or greater than 1.0 were retained and are recommended for a more detailed
evaluation in the refinement stage of the SLERA. COPECS for which appropriate toxicity
data were unavailable or for which detection limits were insufficient were not further
evaluated, but were retained as uncertainties.

The outcome of the initial screening is a list of COPECs for each media-receptor
combination that were determined to present no unacceptable risk, retained for further
evaluation in the refined screen, or retained as an uncertainty.

Calcium, iron, magnesium, potassium, and sodium were considered macronutrients and are
not expected to adversely affect ecological receptors. Accordingly, these COPECs were
dropped from further consideration.

Aluminum was not included in the evaluations for any receptor because bioavailability and
toxicity are highly dependent on pH (EPA, 2003a). Although onsite soil pH data are lacking,
it is likely greater than 5.5, the level above which aluminum is not bioavailable and thus has
limited toxicity. Additionally, although offsite data were available for pesticides, no onsite
data were collected. Consequently, evaluation of the offsite pesticide data would not
indicate whether risks were site-related and, therefore, were not included in the screen.

3.4.1 Freshwater Aquatic Organisms

Maximum concentrations of COPECs in surface water from the Site were compared to the
chronic state water quality standards for California (EPA, 2000a), National Ambient Water
Quality Criteria (NAWQC), or the Tier II Secondary Chronic Value (SCV) from Suter and
Tsao (1996). Radionuclides were compared to the lower of either the BCG for aquatic
animals or riparian animals. HQ values for aquatic biota were calculated for onsite,
potential background samples, and offsite samples (as data permitted) and are presented in
Table 3-10.
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Screening values were available for all 16 metals and five radionuclides in surface water.
Four metals (arsenic, mercury, nickel, and selenium) and four radionuclides (Cs 137, Th 228,
Th 230, Th 232) did not exceed screening values in any area. Because mercury and selenium
were below detection limits in all samples, and detection limits were not reported, a
definitive conclusion that these analytes do not present risks cannot be made. The remaining
six analytes, however, present no unacceptable risk to aquatic biota.

e Chromium failed in offsite samples but not in onsite or potential background samples.
Because concentrations of chromium in onsite samples did not exceed aquatic toxicity
values, the offsite exceedances are unlikely to be site related; therefore, they were
concluded to present no unacceptable risk to aquatic biota.

e Antimony, barium, cobalt, and manganese exceeded screening values in all areas (i.e.,
onsite, potential background, and offsite). However, because concentrations of each of
these analytes were not significantly elevated in onsite samples relative to potential
background or offsite (Table 2-1), these elevated concentrations likely represent regional
concentrations and not site-associated contamination.

e Cadmium, lead, and silver failed the screen in onsite and potential background areas,
but passed in offsite areas. These results suggest that these three analytes are not site
associated. However, because these screening failures were largely caused by
insufficiently low detection limits, cadmium, lead, and silver are retained for additional
evaluation.

e Beryllium, copper, vanadium, zinc, and K 40 exceeded aquatic screening values in onsite
samples (in addition to offsite for copper), but not in potential background samples.
These analytes may present an unacceptable risk and are retained for additional
evaluation.

The conclusion of the surface water screen is that 11 analytes present no unacceptable risk to
aquatic biota in general, or to the endangered tidewater goby in particular, either because
their onsite concentrations are not greater than the effect thresholds (arsenic, chromium,
nickel, Cs 137, Th 228, Th 230, and Th 232) or their concentrations were not elevated relative
to potential background (antimony, barium, cobalt, and manganese). Absence of risks to the
tidewater goby is based on the assumption that available water quality screening values are
protective of risks to gobies. Ten analytes (beryllium, copper, vanadium, zinc, and K 40
because of screening value exceedances; cadmium, lead, mercury, selenium, and silver due
to detection limits) could not be excluded as potential risk drivers to the tidewater goby and
other aquatic biota, and are retained for additional evaluation.

3.4.2 Benthic Invertebrates

The maximum concentration of each COPEC in freshwater (OID or wetland) and marine
(beach or marine) sediment was compared to the corresponding sediment quality value.
Calculated HQs for freshwater and marine sediments are presented in Table 3-11.

Sediment screening values were not available for beryllium or thallium, therefore these
COPECs are retained as uncertainties for the freshwater and marine locations. Additionally,
barium, cobalt, selenium, and vanadium are retained as uncertainties in freshwater
sediments, as no freshwater sediment criteria were available.
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Maximum concentrations of all five radionuclides were less than the most conservative
sediment BCG in all four areas. Therefore, radionuclides present no unacceptable risk to
benthic invertebrates.

3-14

OID —Of the 11 analytes measured in the OID for which freshwater sediment quality
criteria were available, six (arsenic, cadmium, chromium, copper, lead, and nickel) had
maximum concentrations that failed in onsite samples but not in upgradient samples.
Antimony and zinc failed in onsite and upgradient samples (onsite zinc concentrations
also were significantly greater than upgradient [Table 2-2]), and manganese, mercury,
and silver passed in onsite and upgradient samples. The conclusion for the OID,
therefore, is that arsenic, cadmium, chromium, copper, lead, nickel, and zinc may
present an unacceptable risk to benthic invertebrates but manganese, mercury, and
silver do not.

Wetland Area —In the wetland, maximum onsite concentrations of chromium, lead,
manganese, mercury, and nickel exceeded sediment thresholds, but potential
background concentrations did not. Antimony, cadmium, copper, and zinc exceeded
sediment thresholds in onsite and potential background locations; all four analytes also
had significantly higher concentrations onsite as compared to potential background
(Table 2-2). Only arsenic and silver did not fail the screen. The conclusion for the
wetland is that cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc
may present an unacceptable risk to benthic invertebrates, but arsenic and silver do not.

Beach Area—In the beach habitat, nine analytes (arsenic, chromium, cobalt, copper,
lead, manganese, nickel, vanadium, and zinc) had maximum concentrations that did not
exceed sediment quality criteria in either onsite or potential background locations.
Although antimony, selenium, and silver failed for onsite and upgradient beach
locations, exceedances were because of non-detects. Barium also exceeded sediment
criteria in onsite and upgradient samples, but was detected in all samples. Only
cadmium and mercury had maximum concentrations in excess of sediment criteria in
onsite samples but not potential background samples. The conclusion for beach
sediments is that arsenic, chromium, cobalt, copper, lead, manganese, nickel, vanadium,
and zinc present no unacceptable risk. Barium may present a risk but does not appear to
be site associated. Antimony, selenium, and silver are retained as uncertainties.
Cadmium and mercury may present unacceptable risks to benthic invertebrates.

Marine Area— Of the 15 analytes measured in the marine habitat for which sediment
quality criteria were available, seven (arsenic, chromium, cobalt, copper, lead,
vanadium, and zinc) had maximum onsite and upgradient concentrations that did not
exceed sediment thresholds. Although upgradient manganese and nickel concentrations
exceeded their screening values, onsite concentrations did not. Antimony, barium,
cadmium, selenium, and silver exceeded sediment screening values in onsite and
upgradient samples. Exceedances for antimony, selenium, and silver were driven by
elevated detection limits. Only mercury exceeded sediment screening values in onsite
samples but not in upgradient samples. Therefore, the conclusion for marine sediments
is that arsenic, chromium, cobalt, copper, lead, nickel, vanadium, and zinc do not
present unacceptable risks to benthic invertebrates, but antimony, mercury, selenium,
and silver may. However, because there are no clear differences between upgradient
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and downgradient metals concentrations, site-associated impacts are considered
unlikely and further evaluation of marine sediments is not recommended.

No radionuclide risks from sediments were observed. Cadmium, chromium, copper, lead,
nickel, and zinc may present risks in onsite OID and wetland sediments. Arsenic also may
present risks in OID sediments, and manganese and mercury may present risks in wetland
sediments, respectively. In contrast, arsenic, chromium, cobalt, copper, lead, nickel,
vanadium, and zinc do not present risks to benthic invertebrates in either marine or beach
sediments. These metals are therefore retained for further evaluation.

Although certain metals in marine sediments exceeded screening levels (antimony, silver,
cadmium, selenium, and mercury) or had insufficient detection limits (antimony, selenium,
and silver), there is no clear difference between upgradient and downgradient metals
concentrations indicating site impacts. Therefore, it is not recommended that metals be
retained for further evaluation in marine sediments.

3.4.3 Terrestrial Plants

Maximum concentrations of COPECs in soil were compared to either plant EcoSSL (EPA
2007a) or, if a plant EcoSSL was not available, plant soil screening benchmarks (Efroymson
et al., 1997a) (Table 3-12). Radionuclides were compared to plant BCGs. Additionally,
maximum concentrations of COPECs in groundwater were compared to plant soil solution
screening benchmarks (Efroymson et al., 1997a) (Table 3-13).

Plant benchmarks were exceeded for a large number of metals at multiple locations. Among
the 19 metals that were not macronutrients, maximum concentrations of three (chromium,
thallium, and vanadium) exceeded benchmarks in all onsite, offsite, and potential
background areas considered. The greatest frequency of exceedances was observed for
Smelter soils (all 19 metals exceeded) and WMU wastes (16 metals exceeded). Wastes in the
WDA (14 exceedances), Smelter wastes, potential background soils, and NCL-east soils
(each with 12 exceedances) were intermediate. Soils from the residential area, Ag-north and
Ag-east areas, and the NCL-north area had the lowest number of exceedances.

Among radionuclides, maximum concentrations did not exceed BCGs in any area for Cs
137, K 40, Radium 226, Th 230, or Th 232. BCGs were exceeded only in Smelter waste and
only for Radium 228 and Th 228. With the exception of these two radionuclides in this single
area, radionuclides do not present an unacceptable risk to plants.

Data were available for 14 metals and five radionuclides in groundwater (Table 3-13).
Groundwater BCGs were unavailable for all five radionuclides. Soil solution plant
benchmarks also were lacking for two metals (antimony and barium). Of the metals for
which soil solution plant benchmarks were available, only beryllium did not exceed
benchmarks in either onsite or potential background samples. Ten metals exceeded plant
benchmarks in onsite samples but not in the single potential background sample. Arsenic
exceeded plant benchmarks at onsite and potential background locations.

The risk conclusions for plants are that multiple metals in soil and groundwater may
present unacceptable risks. Risks are greater in onsite soils, waste, and groundwater than in
potential background and offsite areas. Additionally, with the exception of Radium 228 and
Th 228 in Smelter waste soil, radionuclides do not present an unacceptable risk to plants.
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3.4.4 Soil Invertebrates

Maximum concentrations of COPECs in soil were compared to either invertebrate EcoSSLs
(EPA, 2007a) or, if an invertebrate EcoSSL was not available, invertebrate soil screening
benchmarks (Efroymson et al., 1997a) (Table 3-14). COPECs that exceeded these screening or
benchmark values are retained for further evaluation.

Soil invertebrate screening values were not available for boron, cobalt, molybdenum, silver,
thallium, vanadium, and the radionuclides. These analytes are retained as uncertainties for
further evaluation.

Of the 13 analytes for which soil invertebrate benchmarks were available, only the
maximum concentration for cadmium did not exceed the invertebrate benchmark at any
location. In contrast, maximum chromium concentrations exceeded the screening level at all
onsite, offsite, and potential background areas. Barium, copper, manganese, and zinc
followed with the next highest exceedance frequencies (six of 10 locations). With the
exception of chromium (and mercury in the Ag-north area), no exceedances of soil
invertebrate benchmarks occurred at the NCL-north area, both Ag areas, and the residential
area. Antimony, arsenic, lead, and selenium exceeded their invertebrate screening levels
only within Smelter soils. Smelter soils also had the highest number of exceedances, with

12 of 13 analytes (with available benchmarks) exceeding the invertebrate screening levels.
The next most frequent exceedance areas were the WDA and the WMU wastes (with seven
and eight exceedances, respectively). The NCL-north, Ag-north, Ag-east, and residential
areas had the fewest metals with maximum concentrations in excess of the screening levels.
All other metals failed the screen at one or more areas.

The risk conclusions for invertebrates are that multiple metals in soil may present
unacceptable risks. Risks are greater within onsite areas than in potential background and
offsite areas.

3.4.5 Birds and Mammals

Birds and mammals were evaluated to determine the potential for risk as a result of
exposure to various media at the Halaco Site. Terrestrial birds and mammals (Belding’s
savannah sparrow, California vole, and ornate shrew) were screened by comparing the
maximum soil concentration in a given area to the bird and mammals EcoSSLs, or the
terrestrial animal BCGs (Tables 3-15 and 3-16). For chemical contaminants lacking EcoSSLs,
site-specific exposure modeling, as described in Section 3.1 was conducted using the
maximum detected soil concentrations in each area (Table 3-17). Because media-based
wildlife screening values, such as the EcoSSLs, have not been derived for aquatic habitats,
site-specific exposure modeling was conducted for all analytes using the maximum detected
sediment concentration for each area (western snowy plover) or the measured fish tissue
data for each analyte (California least tern) The results are provided in Tables 3-18 and
Table 3-19, respectively.

Terrestrial Mammals

EcoSSLs for mammals were available for 13 metals. Of these, only cobalt and vanadium
maximum concentrations did not exceed at any of the eight locations with data (no data
were available for these metals from NCL-north and Ag-east) and therefore were considered
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to pose no unacceptable risk to terrestrial mammals (Table 3-15). Arsenic passed the screen
at all locations with the exception of Smelter soils. Similarly for radionuclides, no
exceedances of BCGs were observed for any radionuclide in any area except for Radium 228
in Smelter soils. In contrast, cadmium failed the screen at all 10 locations, and antimony
failed at eight out of 10 locations. All other inorganic analytes failed the screen at three or
more locations and are retained for further evaluation because they are considered to
potentially pose unacceptable risk to terrestrial mammals.

In general, risks are greatest within onsite soils or wastes. Eleven of 13 metals in Smelter soil
and 10 of 13 metals each at the WDA and the WMU-w area failed the screen. However, at
NClL-east, eight of 13 metals also failed the screen. Based on this evaluation, all analytes
other than cobalt and vanadium were considered to pose potentially unacceptable risk at
one or more locations.

Site-specific exposure modeling was conducted to estimate risk to the California vole and
ornate shrew from exposure to boron, mercury, molybdenum, selenium, thallium, and zinc
(Table 3-17). Maximum detected soil concentrations were used to predict contaminant
concentrations in prey and ultimately determine a total exposure dose for the receptor. The
total dose was then compared to a NOAEL value to determine the resulting HQ.

Based on the results of this effort, thallium was the only analyte that passed the screen in all
eight locations with data (no data were available for these metals from NCL-north and Ag-
east) for the California vole while zinc and mercury passed at all but two locations. Boron
and molybdenum were found to pose potentially unacceptable risk to the California vole at
all locations with available data. Selenium failed the screen at six of 10 locations.
Consequently, all analytes, with the exception of thallium, were considered to pose a
potentially unacceptable risk at one or more locations and are retained for further
evaluation.

For the ornate shrew, mercury and molybdenum failed the screen at all locations for which
data were available. Boron, selenium, thallium, and zinc each failed the screen at three or
more locations based on risk to the ornate shrew. Consequently, all six analytes pose
potentially unacceptable risk to the ornate shrew at one or more locations and are retained
for further evaluation.

Based on this screening, all six analytes are recommended for further investigation in a
refined screening based on risk to one or more receptors at one or more locations. In general,
risks were higher in onsite soils. In WMU wastes, all metals for the ornate shrew and four
metals for the California vole were considered to pose potential risk. In Smelter soils, all six
metals for the ornate shrew and five metals for the California vole failed the screen. Ag-east
had only one metal (mercury) identified as failing the screen for the ornate shrew, while
none failed for the California vole.

Terrestrial Birds

Ten metals and seven radionuclides had available EcoSSLs or BCGs and were included in
the initial screen. Cobalt was the only inorganic analyte to pass the screen at all eight
locations with available data, while arsenic passed at all but one location (Smelter soils)

1 wmu-w represents wastes(w) from the Waste Management Unit (WMU).
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(Table 3-16). In contrast, vanadium had the highest exceedance frequency and failed the
screen at all eight locations with available data, with cadmium failing at all but two
locations (Smelter wastes and NCL-north). The remaining inorganics (chromium, copper,
lead, manganese, nickel, and silver) failed the screen at four or more locations and are
considered to potentially pose unacceptable risk along with arsenic, cadmium, and
vanadium. No exceedances of BCGs were observed for any radionuclide in any area except
for Ra 228 in Smelter soils.

In general, the highest risks to terrestrial birds were from onsite soils. The highest
magnitude of exceedances occurred for the Smelter soils (nine of 10 analytes) followed by
the WDA (eight of 10 analytes), the WMU wastes (eight of 10 analytes), and the NCL-east
(seven of 10 analytes). Cobalt and all but one radionuclide are the only COPECs that can be
ruled out as posing a risk to terrestrial birds.

Because EcoSSLs were not available for barium, boron, mercury, molybdenum, selenium,
thallium, and zinc, site-specific exposure modeling was conducted to estimate risk from
these COPECs to the Belding’s savannah sparrow. Because an avian screening level for
thallium was not available, it is retained as an uncertainty. Maximum detected soil
concentrations were used to predict contaminant concentrations in prey and ultimately
estimate a total exposure dose for the receptor. The total dose was then compared to a
NOAEL value to determine the resulting HQ (Table 3-17). Based on this screening, mercury
and zinc had HQs above 1.0 and failed the screen at all 10 locations. All other analytes were
considered to pose potentially unacceptable risk in at least three locations. Consequently, all
analytes are retained for further evaluation at one or more locations.

In general, risks were greater and more frequent in onsite soils for the savannah sparrow.
All six metals in Smelter soils and WMU waste, and five of six metals at the WDA, had HQs
above 1.0 and failed the risk screening.

Semi-aquatic Birds

Media-based wildlife screening values such as EcoSSLs were not available for semi-aquatic
birds. Consequently, site-specific exposure modeling was conducted for the two semi-
aquatic bird species (western snowy plover and California least tern) known to occur in the
vicinity of the Halaco Site. Results of the risk screening are presented as follows by receptor.

Western Snowy Plover. Concentrations in benthic invertebrates were calculated based on
sediment concentrations. These estimates were used to determine a total exposure dose for
the plovers. The total dose was then compared to a NOAEL value to determine the resulting
HQ. The screening results for the western snowy plover are presented in Table 3-18.
Screening levels for antimony, beryllium, silver, and thallium were not available, and they
are retained as uncertainties.

Cobalt and nickel passed the screen in all habitats, while arsenic failed the screen only at
OID in onsite sediments. Barium, cadmium, lead, mercury, and zinc failed the screen in all
onsite habitats and risk cannot be ruled out.

Of the 17 analytes evaluated at the OID, eight analytes (barium, cadmium, copper, lead,
manganese, mercury, selenium, and zinc) had HQs greater than 1.0 in onsite sediments and
potential background sediments, although concentrations in onsite sediments for cadmium,
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mercury, and selenium were not found to be significantly different than those in potential
background sediments. This may suggest that contaminants are not site related. Three
analytes (arsenic, chromium, and vanadium) had HQs greater than 1.0 only for onsite soils.

Within the beach habitat, two analytes (cadmium and mercury) had HQs above 1.0 for
onsite and potential background sediments; although concentrations of cadmium in onsite
sediments were not significantly different than those in potential background sediments.
Barium, lead, and zinc failed the screen in onsite sediment but passed the screen based on
potential background sediment and were found to potentially pose unacceptable risk to the
snowy plover. Arsenic, chromium, cobalt, copper, manganese, nickel, selenium, and
vanadium in onsite and potential background sediments were not found to pose an
unacceptable risk to the snowy plover.

In onsite and upgradient marine sediments, barium, cadmium, lead, mercury, selenium, and
zinc had HQs greater than 1.0; however, none of the onsite concentrations were found to be
significantly different than those in upgradient sediment. Consequently, contaminant
concentrations may not be site related. Arsenic, chromium, cobalt, copper, manganese,
nickel, and vanadium were not found to pose an unacceptable risk in either onsite or
upgradient marine sediments.

In wetland habitat, barium, cadmium, copper, lead, mercury, selenium, and zinc all
exceeded an HQ of 1.0, in onsite and potential background sediments. It should be noted,
however, that concentrations of mercury in onsite sediment were not statistically different
from those concentrations in potential background sediments and may not be the result of
site-related activities. Chromium, manganese, and vanadium failed the screen with HQs
exceeding 1.0 in onsite sediment. Consequently, barium, cadmium, chromium, copper, lead,
manganese, selenium, vanadium, and zinc are considered to pose potentially unacceptable
risk to the snowy plover and are retained for further evaluation. Arsenic, cobalt, and nickel
were not found to pose unacceptable risk in any sediments.

In general, most exceedances occurred at OID. The wetland habitat had the second-highest
number of exceedances.

California Least Tern. Maximum detected contaminant concentrations in whole-body fish
were used to predict the California least tern’s exposure to COPECs. The total dose was then
compared to a NOAEL value to determine the resulting HQ. The screening results for the
California least tern are presented in Table 3-19. Screening levels for antimony, beryllium,
silver, and thallium were not available, and they are retained as uncertainties.

Of the 12 analytes with fish tissue data and available screening levels, only two analytes
(selenium and zinc) had HQs above 1.0. Consequently, selenium and zinc may pose an
unacceptable risk to the California least tern. HQs for all other analytes were less than
1.0 and risk posed by these analytes was considered acceptable.
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3.5 Screening-level Summary and Conclusions

3.5.1 Summary

The SLERA was performed in accordance with EPA guidance to evaluate the potential for
adverse effects on resident biota from exposure to COPECs (metals and radionuclides) in
surface water, sediment, soil and waste, groundwater, and fish at and adjacent to the Site.
Datasets included the following for biological, physical, and chemical data inputs
(Appendixes A and B):

e Regional Biological Data— Jones & Stokes (1998) and WRA (2007)
e Regional Physical and Chemical Data— AMEC (2006) and PWA (2007)
e Site Physical and Chemical Data— Weston (2007), Team 9 (2008)

Conservative exposure and effects assumptions (i.e., maximum concentrations and no-effect
levels) were used to evaluate potential risks to aquatic biota (water-column invertebrates,
amphibians, aquatic plants, and fish), benthic invertebrates, terrestrial plants, soil
invertebrates, terrestrial birds and mammals (California vole, ornate shrew, and Belding's
savannah sparrow), and semi-aquatic birds (western snowy plover and California least
tern).

The SLERA analyzed data from multiple onsite, offsite, and potential background locations
to allow a better understanding of the spatial distribution of contamination and potential
risks. Statistical summaries were prepared and presented in tables. Box plots were prepared
for each COPEC and each media and study area to help illustrate the spatial distribution of
contamination and potential risks (Appendix C).

3.5.2 Conclusions

The SLERA results are summarized in Table 3-20 by media, receptor, and area for the
COPECs, which include metals and measured radionuclides. Table 3-20 notes which
analytes exceed ecological risk screening values. All the COPEC analytes exceed a screening
benchmark for at least one receptor in at least one area, except for Cs 137, Radium 226,

Th 230, and Th 232. Media-specific conclusions are summarized in the following sections.

Surface Water

Eleven analytes present no unacceptable risk to aquatic biota in general, or to the
endangered tidewater goby in particular, either because their onsite concentrations are not
greater than the effect thresholds (arsenic, chromium, nickel, Cs 137, Th 228, Th 230, and
Th 232) or their concentrations were not elevated relative to potential background
(antimony, barium, cobalt, and manganese). Ten analytes (beryllium, copper, vanadium,
zinc, and K 40 because of screening value exceedances; cadmium, lead, mercury, selenium,
and silver because of detection limits) could not be excluded as potential risk drivers to the
tidewater goby and other aquatic biota, and are retained for additional evaluation.

Exposure of California least terns to contaminants measured in fish indicated that only two
(selenium and zinc) of the 12 analytes with avian screening levels, had HQs above 1.0.
Consequently, selenium and zinc may pose an unacceptable risk to the California least tern.
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Sediment

No radionuclide risks were observed for freshwater or marine sediments. Antimony,
cadmium, chromium, copper, lead, manganese, nickel, and zinc may present risks in onsite
OID and wetland sediments. Arsenic and mercury also may present risks in OID and
wetland sediments, respectively. However, arsenic, chromium, copper, lead, nickel, and
zinc do not present risks to benthic invertebrates in either marine or beach sediments.
Potential risk drivers in marine sediment consisted of antimony, barium, cadmium,
mercury, selenium, and silver, with uncertainties related to antimony, mercury, selenium,
and silver because of insufficient detection limits. However, there is no clear difference
between upgradient and downgradient concentrations of these metals indicating site
impacts. Nickel and manganese exceeded marine sediment benchmarks in upgradient
marine samples but not in any onsite samples.

Cobalt and nickel passed the screen in all areas where western snowy plover may be
exposed via sediment. Arsenic failed the screen only at OID in onsite sediments. Barium,
cadmium, lead, mercury, and zinc failed the screen in all onsite habitats and risk cannot be
ruled out. In general, most exceedances for the snowy plover occurred at OID. The wetland
habitat had the second-highest number of exceedances for species.

Soils and Waste

Multiple metals in soil and waste may present unacceptable risks to terrestrial plants. Risks
are greater in onsite soils and waste than in potential background and offsite areas. With the
exception of Ra 228 and Th 228 in Smelter waste, radionuclides do not present an
unacceptable risk to plants.

Multiple metals in soil and waste may present unacceptable risks to soil invertebrates. Risks
are greater in onsite areas than in potential background and offsite areas.

For terrestrial mammals, risks are greatest in onsite soils or wastes. Eleven of 13 metals in
Smelter soil and 10 of 13 metals each at the WDA and the WMU-w area failed the screen.
However, at NCL-east, eight of 13 metals also failed the screen. Based on this evaluation, all
analytes except cobalt and vanadium were considered to pose potentially unacceptable risk
at one or more locations.

Risks to terrestrial birds mirrored those for mammals, with the highest risks from onsite
soils. The highest magnitude of exceedances occurred for the Smelter soils (nine of

10 analytes) followed by the WDA (eight of 10 analytes), the WMU-w (eight of 10 analytes),
and the NCL-east (seven of 10 analytes).

Groundwater

Multiple metals in groundwater may present unacceptable risks to terrestrial plants.
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Screening-level Human Health Risk
Assessment

This section provides the screening-level human health risk assessment. This assessment
provides a CSM for potential human health exposures and compares detected metals,
pesticides, PCBs, and radionuclides from the three data sets described in Section 2 to human
health screening levels.

4.1 Conceptual Site Model

A human health CSM diagram summarizes information about site-related contaminant
sources, contaminant releases, and contaminant transport through the environment to
potential human receptors in a narrative and schematic presentation (EPA, 1989). The CSM
includes complete exposure pathways and summarizes the potential routes of exposure for
potential future human receptors. A preliminary CSM diagram for human health exposures
was developed for the Site and is presented in Figure 4-1.

The CSM starts with a presentation of contaminant sources, release mechanisms, and
transport media at the Halaco site. The primary sources are historical activities at the
smelter. Primary release mechanisms include air emissions from the smelter stack and other
process locations, as well as solid wastes and wastewater associated with the processing of
the scrap materials. Secondary sources of potential contaminants are surface soils (including
Smelter wastes onsite, in the WDA, and in the WMU) and air. Release mechanisms include
aerial deposition of stack emissions, discharge/runoff from the waste piles and other areas
containing waste to surrounding surface water/soil areas (OID, adjacent wetland, adjacent
soils), wind erosion, leaching to groundwater, and surface discharge from groundwater.

Potentially complete exposure pathways from contaminated air, surface soil, sediment,
surface water, and groundwater to human receptors exist at the Site. Contaminants in air
may be directly inhaled. Contaminants in sediment, soil, surface water, and groundwater
may be ingested or inhaled or absorbed dermally through the skin.

Additionally, contaminants may be taken up by fish living in contaminated water or plants
grown in contaminated soil. Consumption of these fish or plants represents a potentially
complete exposure pathway, but likely not significant.

Potential future receptors are residents (adult and child) and industrial/ commercial
workers onsite and on adjacent properties. Critical exposure pathways (e.g., exposure of
receptors to soils and ambient air, as well as to drinking water, surface water, and
sediments) will be identified and analyzed during the development of the baseline human
health risk assessment that will be conducted after data gaps are identified and addressed.
The proximity of contaminants to exposure pathways and their potential to migrate into
critical pathways will be assessed. This information will be used to update the preliminary
CSM diagram for the Site, which will be used to help ensure that all relevant pathways,
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receptors, and routes of exposure are considered in the future baseline human health risk
assessment.

4.2 Comparison of Site Data to Screening Levels

Human health screening levels used for this evaluation for metals, chlorinated pesticides, and
PCBs are provided in Table 4-1 and for radionuclides in Table 4-2. Human health screening
levels used are EPA Region 9 preliminary remediation goals (PRGs) and drinking water
maximum contaminant levels (MCLs), as follows:

Region 9 PRGs are risk-based values for evaluating and cleaning up chemically
contaminated sites. The EPA Region 9 PRG Table, dated October 2004, was the source of
all chemical PRGs. PRGs are used for site “screening” and as initial cleanup goals, if
applicable. They are human health risk-based concentrations that are intended to assist
risk assessors and others in initial screening-level evaluations of site characterization
data. The PRGs are generic; they are calculated without site-specific information (EPA,
2004).

EPA Radionuclide PRGs for Superfund (2007d) are risk-based values for evaluating and
cleaning up sites contaminated with radionuclides.

EPA MCLs (2007c) are drinking water standards and are the highest level of a
contaminant that is allowed in drinking water. Additionally, states may develop MCLs
that are more stringent than federal MCLs. The California Department of Public Health
(DPH) MCLs also are used in this TM, when available (DPH, 2007).

EPA updated the Region 9 PRG table in September 2008 (now called Regional Screening Level
(RSL) table). The October 2004 version of the EPA Region 9 PRG table was used for this
screening-level assessment because it was the current table of PRGs at the time this assessment
was performed. The values in the new RSL table should be used for future assessments.

The following SLs are used for the various pathway exposure media and exposure routes for
potential residential and industrial /commercial receptors.

42

Chemical Contaminants

- EPA Region 9 tap water PRGs and MCLs (EPA and DPH) are used for comparison to
surface water and groundwater concentrations, based on exposure via ingestion of tap
water.

- EPA Region 9 PRGs are used for comparison to soil and sediment concentrations, based
on exposure via ingestion, dermal contact, and inhalation under residential and
industrial land use scenarios.

- EPA Region 9 PRGs are used for comparison to air concentrations, based on exposure
via inhalation.

- EPA fish screening levels for metals (from EPA, 2000) are used for fish ingestion.
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e Radionuclides

- EPA Radionuclide PRGs (2007d) are used for comparison to surface water and
groundwater data, based on exposure via ingestion.

- EPA Radionuclide PRGs are used for comparison to soil and sediment data, based on
exposure under residential and industrial land use scenarios (outdoor worker scenario).

Tables 4-3 through 4-8 provide the comparison of the human health screening levels to the
chemical and radionuclide data described in Section 2 for surface water, groundwater,
sediment, soil/waste, air, and fish. These tables provide the minimum, median, and maximum
detected values in each of the media by study area and potential background conditions. The
human health screening levels are then compared to the maximum concentration for each of the
study areas and potential background conditions. The box plots in Appendix C provide an
additional tool to help visualize these data by media across study area and human health
screening levels.

Surface Water

Only select metals exceeded tap water PRGs and/or drinking water MCLs for surface water
(Table 4-3). Antimony, arsenic, and manganese exceeded tap water PRGs onsite. Antimony
and arsenic also exceeded potential background concentrations. Antimony exceeded MCLs
for onsite and potential background conditions.

The radionuclides Cs 137, K 40, and Th 228 exceeded tap water PRGs onsite. These
radionuclides also exceeded potential background concentrations.

Groundwater

Numerous metals and radionuclides exceeded tap water PRGs and/or drinking water MCLs
for onsite groundwater (Table 4-4). These include aluminum, antimony, arsenic, barium,
beryllium, cadmium, chromium, copper, iron, lead, manganese, nickel, silver, vanadium, and
zinc. Onsite concentrations of cobalt and magnesium greatly exceeded potential background
concentrations. Even though some potential background concentrations also exceeded SLs for
these metals, onsite metals concentrations were several orders of magnitude greater than
potential background.

The radionuclides Cs 137, K 40, Th 228, Th 230, and Th 232 exceeded tap water PRGs onsite.
These radionuclides also exceeded potential background concentrations.

Sediment

Several residential and industrial soil PRGs were exceeded by metals and radionuclides for
sediment (Table 4-5). Metals that exceeded at least one soil PRG in at least one location included
aluminum, arsenic, chromium, copper, iron, lead, manganese, thallium, and vanadium. Soil
PRGs also were exceeded by radionuclides, including Cs 137, K 40, Th 228, and Th 232.

Arsenic, K 40, and Th 228 exceeded residential and industrial PRGs in onsite and potential
background samples in all areas. Aluminum and chromium exceeded residential and industrial
PRGs only in onsite wetland samples. Exceedances for copper, lead, manganese, thallium, and
vanadium were limited to residential PRGs in the onsite wetlands area. Iron exceeded
residential PRGs in the onsite OID area. Cs 137 exceeded residential PRGs in onsite and
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potential background wetland areas. The onsite wetland was the source of most exceedances of
metals and radionuclide PRGs. The box plots in Appendix C.2 illustrate that metals and
radionuclides in sediments for site study areas are higher than potential background conditions
for soil and sediment.

Additionally, organochlorine pesticides analyzed by AMEC (2006) to characterize regional
conditions in the Ormond Beach restoration area exceeded residential and industrial soil PRGs.
No onsite data for these analytes are available.

Soils/Waste

Numerous residential and industrial soil PRGs were exceeded by metals and radionuclides for
soil and waste (Table 4-6). Metals that exceeded at least one soil PRG in at least one area
included aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, copper, iron,
lead, manganese, molybdenum, nickel, selenium, silver, thallium, and vanadium. Residential
and industrial soil PRGs were exceeded by radionuclides Cs 137, K 40, Ra 266, Ra 228, Th 228,
Th 230, and Th 232. Magnesium concentrations in smelter soils and waste materials greatly
exceeded potential background concentrations.

Smelter soils and waste materials were the source of frequent exceedances of both metals and
radionuclide PRGs. The box plots in Appendix C.2 illustrate that metals and radionuclides in
soils for site study areas are higher than potential background conditions for soil and waste.

Additionally, organochlorine pesticides analyzed by AMEC (2006) to characterize regional
conditions in the Ormond Beach restoration area exceeded residential and industrial PRGs. No
onsite data for these analytes are available.

Air

Ambient air PRGs were exceeded for all metals with PRGs (aluminum, arsenic, barium,
beryllium, cadmium, chromium, cobalt, manganese, and nickel) (Table 4-7). The box plots in
Appendix C.3 illustrate that metals in air at the waste pile (Air-2, Air-6) and immediately

downwind (Air-3) of the Site are higher than potential background conditions upwind of the
Site (Air-1). No air data are available for radionuclides.

Fish
EPA fish tissue screening levels were exceeded for arsenic (both noncancer and cancer

screening levels) and cadmium (noncancer screening level). The fish also were analyzed for
gross alpha and gamma radiation, which were not detected (Table 4-8).

4.3 Screening-level Summary and Conclusions

Table 4-9 provides a summary of the results of the human health screening level comparisons
by analyte, media, and study area. Numerous metals and radionuclides in multiple media
exceeded human health screening levels. PCBs and organochlorine pesticides are not shown in
Table 4-9 because no onsite data exist for these analytes.
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4.4 Critical Assumptions to Assess Risks

This section summarizes critical assumptions that should be considered when further
assessing human health risks. These assumptions are based on the information reviewed to
develop this TM and also observations made and discussions held during a visit to the
Halaco Site conducted by EPA and CH2M HILL project team members on July 26, 2007.

Exposure Scenarios

The Halaco Site is zoned industrial land use, while adjacent land use is miscellaneous
resource protection and park (City of Oxnard, 2007). It is assumed that this land use will
continue for the Halaco Site (11-acre Smelter parcel and 26-acre waste pile parcel) in the
future. Therefore, the most likely scenario for the Site is industrial and the
commercial/industrial scenario will be evaluated to be consistent with expected future land
use. Additionally, the residential scenario (adult and child) should be evaluated to provide
risk managers baseline information assuming current onsite and offsite conditions.

The recreational use exposure scenario should be evaluated for offsite exposure because of
the open space and recreational use that surrounds the Site. The exposure frequency for
recreational use will be low because of limited access. The trespasser scenario should be
evaluated for onsite exposure.

Exposure Media

The following environmental media should be quantitatively evaluated in the assessment of
human health risks: soils, sediment, groundwater, surface water, and air. Assumed
exposure depths for soils should be from ground surface to 10 feet bgs. However, data from
deeper intervals may need to be evaluated based on historical site operations and waste
disposal activities.

The ingestion of fish is considered a possibly complete exposure pathway but likely not
significant in the CSM because of the limited accessibility of the OID, lagoon, and wetlands
area. Additionally, the sizes of the fish present are relatively small and not likely to be used
for significant human food consumption.

The ingestion of produce is considered a possibly complete exposure pathway, but likely
not significant in the CSM because the current onsite land use is industrial, and adjacent
properties are either industrial or natural areas.
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