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Section 1

INTRODUCTION

A Phase II Remedial Investigation and Feasibility Study (RUFS) will be conducted at the Marine
Corps Air Station (MCAS) El Toro located in Orange County, California (Figure 1-1). This Risk
Assessment Work Plan has been prepared for the Phase II RI/FS at MCAS E1 Toro by Bechtel
National, Inc. (BNI), on behalf of the Department of the Navy (DON), Southwest Division Naval
Facilities Engineering Command (SWDIV) in accordance with Contract Task Order

(CTO)-0059, issued under the Comprehensive Long-Term Environmental Action Navy
(CLEAN) II Program, contract No. N68711-92-D-4670.

This Risk Assessment Work Plan has been prepared to assure that sample collection and analyses
performed during the Phase II RUFS for MCAS E1 Toro will adequately assess risks to human
health and the environment. The scope of the Phase II RI/FS work is to collect information to
support the required decision-making process to determine risks associated with Installation

Restoration (IR) Program sites and appropriate response actions when IR Program sites pose
unacceptable risks to human health and the environment.

There are 25 IR Program sites at MCAS E1Toro. Two of the IR Program sites (Site 18, Regional
Volatile Organic Compound [VOC] Groundwater Contamination and Site 23, Sewer Lines) are
not addressed in this Risk Assessment Work Plan. Site 18 was evaluated in a separate RI/FS
effort (Jacobs Engineering 1994a,b). Site 23 was recommended for no further action based on
the results of a Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA)
(Jacobs Engineering 1993a). Table 1-1 presents a summary of the 23 Sites, and Figure 1-2
illustrates the locations of these sites on MCAS E1 Toro.

The Risk Assessment Work Plan is organized as follows:

· Section 2 provides brief description of the IR Program sites;

· Section 3 discusses the general environmental setting of the station;

· Section 4 outlines the approach to assess the human health risks; and

· Section 5 outlines the approach to assess the ecological risks.

FinalRiskAssessmentWorkPlan,MCASElToro page1-1
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Table 1-1
Installation Restoration Program Sites

Site No. Site Name Site Description

1 Explosive Ordnance Disposal Range This site is normally used for the disposal of small munitions (i.e., flares and small ordnance). Whether
undetonated explosives or drums are still present is unknown. Drums containing approximately 2,000
gallons of sulfur trioxide chlorosulfonic acid were disposed in trenches and ruptured with small
explosive charges. It is estimated that approximately 75 percent of the compound may have remained
after the explosions.

2 Magazine Road Landfill This site was used as a landfill from 1959until 1991. Reports estimate that approximately 800,000 to
1,000,000 cubic yards of wastes were disposed in the landfill. Wastes consisted of construction debris,
municipal waste, batteries, waste oils, hydraulic fluids, paint residues, transformers, and solvents.
Methane has been detected within the landfill at levels as high as 45-percent volume according to
landfill gas samples.

3 Original Landfill The Original Landfill was used from 1943 to approximately 1965. Estimates of waste burned and
buried in the landfill range from 163,500 to 243,000 cubic yards of metals, incinerator ash, solvents,
paint residues, hydraulic fluids, engine coolants, construction debris, oily wastes, municipal solid
wastes, and various inert solid waste. Chloroform, TCE, and PCE were detected in landfill gas
samples.

4 Ferrocene Spill Area Approximately 5 gallons of ferrocene and a hydrocarbon carrier solution were spilled in this area.

5 Perimeter Road Landfill The landfill was in use from 1955 to the late 1960s. Approximately 50,000 to 60,000 cubic yards of
wastes were disposed in the landfill, including burnable trash, municipal solid waste, unspecified fuels,
oils, solvents, cleaning fluids, scrap metal, paint residues, and other waste materials.

6 Drop Tank Drainage Area No. 1 From 1969to 1983, aircraft drop tanks were transported to this area, drained of jet fuel, and washed out
on the concrete pad. The jet fuel and wash/rinse water drained off the concrete pad onto the adjacent
area. It is estimated that 1,400 gallons of jet fuel have drained onto the vegetated area.

7 Drop Tank Drainage Area No. 2 Aircraft drop tanks were drained of jet fuel and washed out on the concrete pad from 1969 to 1983.
The jet fuel and wash/rinse water drained off the concrete pad onto the adjacent area. Waste lubrication
oil from nearby maintenance buildings was also disposed in this area. In addition, portions of this area
served as an unpaved parking area. Lubrication oils were applied for dust control. In 1982, 2,000
gallons of jet fuel were accidentally spilled in this area. The fuel and wash water flowed onto soil
around the concrete pad.

(table continues)
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Table 1-1 (continued)
"o
_o Site No. Site Name Site Description
(0

8 DRMO Storage Area This areahas been used since the mid-1970s. The yard is used to store various scrap and salvage
·_ materials (i.e., mechanical and electrical components) and containerized liquids of unknown

composition. In 1984, PCBs were spilled on soils in the immediate area. Soils were excavated up to
one foot below grade.

9 Crash Crew Pit No. I This area was used from 1965 to 1971. Materials used and ignited during training includedjet fuel,
aviation gasoline, and other liquid waste. Approximately 123,700 gallons of liquid waste were
estimated to have been used during training.

10 Petroleum Disposal Area Approximately 52,000 gallons of waste crankcase oil, antifreeze, hydraulic and transmission fluids,
motor oils, and solvents were applied to the ground for dust control.

11 Transformer Storage Area Fifty to 75 electrical transformers were stored in this area from 1965 to 1983. Five transformers
leaked, and one spilled an estimated 60 gallons of PCB transformer oil onto the concrete pad. The PCB
oil probably ran off the concrete pad into the adjacent ditch and surrounding soils.

12 Sludge Drying Beds From 1943 to 1972, MCAS El Toro operated a secondary wastewater treatment plant. The sludge
generated from the wastewater treatment plant was dewatered in this area and subsequently was
abandoned in the drying beds and plowed under. Chemicals of potential concern include silver,
arsenic, cadmium, copper, lead, mercury, nickel, selenium, and zinc.

13 Oil Change Area It is estimated that about7,000 gallonsof waste crankcase oil were drained directly onto the ground at
this site during vehicle maintenance.

14 Battery Acid Disposal Area From 1977 to 1983, an estimated 210 gallons of battery acid were drained onto the soil from vehicles.

15 Suspended Fuel Tanks Between 1979 to 1984, an estimated 500 gallons of diesel fuel leaked from nozzles and hoses of two
500-ganon elevated diesel tanks.

16 Crash Crew Pit No. 2 This area was used from 1972 to 1985. Materials used and ignited during training included jet fuel,
leaded aviation gasoline, hydraulic fluid, and crankcase oil. Approximately 275,700 gallons of fluids
were estimated to have been used during training. Of this amount, approximately 10 percent (24,700
gallons) may have infiltrated the soil. Small quantities of napalm, white phosphorus, and magnesium
phosphate were also burned at the site.

(table continues)



Table 1-1 (continued)

Site No. Site Name Site Description

17 Communication Station Landfill The landfill is reported to have been used from 1981 to 1983; however, there is some evidence that the
area may have been used as a landfill as early as 1970 and as late as 1986. Wastes disposed in this
landfill include domestic waste and rubble, cooking greases, oils and fuels from sumps, empty drums,
and other unknown materials. As much as 36,000 gallons of liquid wastes may have been dumped at
this site.

19 Aircraft Expeditionary Refueling Site Six aboveground bladder tanks, each containing 20,000 gallons of jet fuel, were used from 1964 to
1987. In 1986, one tank ruptured, spilling 15,000 gallons of jet fuel. A 300- by 60-foot area was
excavated to a depth of 2 feet; the soil is stockpiled at the site.

20 Hobby Shop The area is used by military personnel to service privately owned vehicles. The ground surface around
an underground waste oil tank is stained black from oil. A ditch is also stained black by wastewater
from the 700-gallon oil/water separators. Until 1976, kerosene was routinely used to wash down the
pavement in the area.

21 Materials Management Group The area was used to store drums of contaminated materials. The hazard potential of these
contaminated materials was not documented. In 1964, approximately 1,000 drums were stored in the

area. By 1986, only 100 to 125 drums were stored in this area. No reported leakages or spills have
occurred.

22 Tactical Air Fuel Dispensing System This site has a history of undocumented spills and leakages of jet fuel and other fuels.

24 Potential Volatile Organic Compounds This new site has been established for an expanded groundwater source investigation in the proximity
Source Area of IR Sites 7, 8, 9, 10, and 22. The Phase I RI indicated that one or more sources may exist for the

VOes in the groundwater in the vicinity of these sites.

25 Major Drainages Site 25 includes the soil, subsurface soil, and surface water in Agua Chinon Wash, Bee Canyon Wash,
Borrego Canyon Wash, and Marshburn Channel. These media and washes were formerly part of the
Site 18 Regional Groundwater Investigation.

'o
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Section 2

SUMMARY OF SITE CHARACTERISTICS AND HISTORY

MCAS E1 Toro is located in Orange County, California, approximately 8 miles southeast of the
city of Santa Ana and 12 miles inland from the city of Laguna (Figure 1-1). The air station

comprises over 4,700 acres, including runways, aircraft maintenance and training facilities,
housing, shopping, and other support facilities. The following information was summarized
from the Phase I Remedial Investigation (RI) Draft Technical Memorandum and the Phase II
RUFS Draft Work Plan (Jacobs Engineering 1993b,c).

2.1 SITEHISTORY

MCAS E1 Toro was commissioned in 1943 as a Marine Corps fleet operation training
facility for pilots. MCAS E1 Toro was selected in 1950 to become a master jet air station
and permanent center for Marine aviation on the West Coast. Its role was to support the
operation and combat readiness of the Pacific Fleet Marine Forces. Today, MCAS
El Toro provides support and materials for aviation activities of the U.S. Marine Corps.

For over 50 years, aviation activities at MCAS E1 Toro have generated waste oils, paint
residues, hydraulic fluids, used batteries, and other wastes. Because regulations
governing waste disposal did not exist in the past, some wastes generated at MCAS
E1 Toro were disposed on the base. Such disposal practices are now recognized as
potentially harmful to human health and the environment.

In 1985, the Navy began work on an Initial Assessment Study (IAS) to locate potentially
contaminated sites on the station. This work was conducted for the Naval Facilities

Engineering Command under the Navy Assessment and Control of Installation Pollutants
(NACIP) Program, which was the Navy version of the Department of Defense (DOD) IR
Program at that time. The LAS report identified 17 sites as potential sources of
contamination (Brown and Caldwell 1986).

In June 1985, while the LAS was underway, the Orange County Water District (OCWD)
discovered trichloroethylene (TCE) in an agricultural well belonging to The Irvine
Company approximately 3,000 feet west of MCAS E1 Toro. OCWD subsequently
conducted an investigation to determine the source and extent of the TCE contamination

in this well (TIC-45). After installing a network of monitoring wells and soil vapor
probes and reviewing the results of independent investigations, OCWD concluded that
MCAS E1 Toro was the source of the contamination. These OCWD investigations are
ongoing (Hemdon and Reilly 1989; Herndon 1990).

In 1987, the Marine Corps contracted for a review of the LAS to produce a Site Inspection
Plan of Action (SIPOA) (JMM 1988). The SIPOA included a recommendation of 19
sites for study and amended the site sampling plans proposed in the LAS report. One site
(Site 18) was intended to address the off-base contaminant plume of VOCs in
groundwater.

In 1988, the Marine Corps conducted a Perimeter Study Investigation (PSI) of VOC
contamination along the southwestern boundary of the station (JMM 1989). As a
consequence, an interim groundwater pump-and-treat system was installed near the

FinalRiskAssessmentWorkPlan,MCASElToro page2-1
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station boundary. This system began operation in June 1989. It pumps approximately 30
gallons per minute (gpm) of groundwater from three extraction wells and treats VOC-
contaminated water at an on-site granular-activated carbon unit. The effluent is used to
irrigate the station golf course.

In May 1988, the Marine Corps submitted Air Quality Solid Waste Assessment Test
(Air SWAT) proposals for the four station landfills to the South Coast Air Quality
Management District (SCAQMD). These four landfills were listed as IR Program sites in
1986. Following SCAQMD approval, the fieldwork was conducted, which consisted of

meteorological and geophysical surveys, and sampling of landfill gas, ambient air, and
surface gas (Strata 1991). The geophysical surveys using ground-penetrating radar
(GPR) were partially successful at defining the landfill perimeters. TCE,
tetrachloroethene (PCE), chloroform, and benzene were detected in landfill gas samples
in concentrations above the minimum detection limits determined by the California Air
Resources Board (CARB). Methylene chloride (MeC1) was also detected in the landfill
gases, but the presence of MeC1 may have been due to inadequate decontamination
procedures (Strata 1991; p. 3-9, 4-7, and 8-6). The ambient air samples collected at the
station landfills contained concentrations of MeC1, trichloroethane (TCA), and PCE near
the CARB detection limits. These concentrations, based on upwind and downwind
measurements, were not necessarily attributable to emissions from the landfills.

In June 1988, the United States Environmental Protection Agency (U.S. EPA)
recommended listing MCAS E1 Toro on the National Priorities List (NPL) of the
Superfund Program because of the presence of VOC contamination at the base boundary
and the detection of VOCs in the agricultural wells to the west. MCAS E1 Toro was
listed on the NPL in February 1990. A Federal Facilities Agreement (FFA) between the
U.S. EPA, California Regional Water Quality Control Board (RWQCB), Santa Ana
Region, California Environmental Protection Agency (Cai/EPA), and DON was signed in
October 1990 (FFA 1990).

In December 1989, the Navy began preparing the Phase I RI Work Plan and associated
documents for MCAS E1 Toro. The Navy concluded that 22 sites would be investigated
(Jacobs Engineering 1993b). These sites were grouped into three operable units (OUs).
OU-1 comprised the regional VOC groundwater investigation (Site 18), which was
conducted both on- and off-Station. OU-2 included the sites considered to be potential
source areas for the regional groundwater VOC contamination: the four landfill sites

(Sites 2, 3, 5, and 17) and the Petroleum Disposal Area (Site 10). The remaining 16 sites
were grouped together as OU-3. These sites were considered to be potential sources for a
variety of contaminants.

In March 1993, MCAS E1 Toro was placed on the Base Closure and Realignment Act III
list of military facilities considered for closure. Under the terms of the FFA, base closure
would not affect the requirement for the Navy to conduct the RIFFS and to comply with
the other requirements of the FFA (FFA 1990, Section 37, Base Closure).

In July 1993, a Draft Technical Memorandum was submitted that documented the results

of the Phase I RI (Jacobs Engineering 1993b). The Phase I RI detected a variety of
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contaminants in the groundwater, soil, surface water, and sediment at MCAS E1 Toro.
Contaminants in the soil and sediment consisted primarily of low concentrations of
semivolatile organic compounds (SVOCs), petroleum hydrocarbons, pesticides,
herbicides, and polychlorinated biphenyls (PCBs) (Jacobs Engineering 1993b). The
document also concluded that the source of contamination for regional groundwater is in
the southwest quadrant of the station, but no specific sources were identified. The
sampling events yielded sufficient information to conduct a preliminary risk assessment
of contaminants at the sites for both groundwater and soil contamination. The results of
the Phase I RI provided the primary data for the Phase II RI/FS.

Concurrent with the Phase I RI, the Navy conducted an RFA at MCAS El Toro. The
final RFA report was submitted in July 1993 (Jacobs Engineering 1993a). The purpose
of the RFA was to evaluate whether an additional 140 sites at MCAS El Toro would

require further investigation under the Phase II RUFS program. Several solid waste
management units/areas of concern (SWMUs/AOCs) were located in or near IR Program
sites and were recommended for sampling under the IR Program. In particular,
SWMU/AOC 194, the Former Incinerator Site, where PCE concentrations exceeded the
U.S. EPA Region IX preliminary remediation goals (PRGs) (U.S. EPA 1995), and
SWMU/AOC 300, a spill area, were included in the Phase II RI/FS by expanding the
boundaries at Site 3 (Original Landfill). SWMU/AOC 90 is the former sewage treatment
plant at the station. Although it was not recommended for further action in the RFA
report, the Phase II RI/FS Program incorporated it into Site 12 (Sludge Drying Beds).

Based on the Phase I RI, two sites were added to the IR Program as part of OU-2 (Sites
24 and 25). A soil gas survey was performed at these sites in June 1994 during which
soil gas samples were collected from depths between 5 and 30 feet (Jacobs Engineering
1994a). Fourteen of the 18 VOC soil gas plumes identified in this survey were
recommended for further investigation as soil gas concentrations increased with depth.
One main soil gas source area and 12 other possible shallow VOC source areas were
identified.

The Navy has conducted an RI and Interim-Action Feasibility Study (IAFS) for the
regional groundwater contamination designated as OU-1 (Jacobs Engineering 1994b,c).
This response action to the VOC contamination in the regional groundwater was
addressed by the DON because of the planned development of the Irvine Desalter Project
(Desalter) by the OCWD. Based on the detailed analysis presented in the IAFS, several
alternatives were considered. The key criteria in alternative selection were based on:

· containing the higher-concentration VOCs on the Station;

· reducing VOC concentrations in the principal and shallow aquifers
downgradient of the source areas;

· containing TCE at the downgradient edge of the existing plume; and

· safeguarding the Desalter project water supply by providing on-Station
pretreatment of groundwater to reduce VOCs prior to treatment at the Desalter
treatment facility.
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The interim-action alternative had not been selected as of February 1995.

2.2 DESCRIPTION OF OPERABLE UNITS

After the studies were completed in the late 1980s and early 1990s, 25 sites were
identified as posing a potential threat to human health and the environment. The 25 sites
were categorized into three OUs. An OU is defined by the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) as a discrete action that comprises an
incremental step towards comprehensively addressing site problems. Dividing a site into
OUs with these focuses facilitates more effective investigations and appropriate remedial
actions.

Of the 25 sites at MCAS El Toro, 17 sites were identified in the IAS (Brown and
Caldwell 1986). All of the RUFS sites identified at MCAS E1 Toro have been placed into
one of three OUs for the Phase II RUFS. The regional groundwater investigation that was
originally Site 18 has been reclassified as OU-1. OU-1 will not be discussed in the
ecological risk assessment because it deals with chemicals in groundwater and because
the groundwater was found at depths of 40 or over 200 feet bgs, which negates the
potential concern for ecological receptors. The sites that are considered potential source
areas for the regional groundwater investigation have been designated as OU-2. These
are the Landfill Sites 2, 3, 5, and 17, the VOC Source Area Site 24, and the Major

Drainages Site 25. The remaining sites (1, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 19, 20,
21, 22, and 23) have been designated as OU-3. Site 23 has been slated for no further
action and will not be discussed further in this Risk Assessment Work Plan. Both the
OU-2 and -3 sites are subdivided into units based on location, physiographic
characteristics, and historic waste disposal activities associated with various areas at each
site (Jacobs Engineering 1993b). For the Phase II RI/FS, units at some sites have been
expanded to include new areas, or new units have been created in response to regulatory
requests (BNI 1995a).

In addition, the Navy conducted an RFA and identified 377 SWMUs/AOCs at MCAS
E1 Toro. One hundred and forty sites were sampled to determine whether a release had
occurred. Nineteen SWMUs/AOCs were not sampled because they were near or within
the boundaries of an RUFS site. Based on sampling results, 25 SWMUs/AOCs were
recommended for further action in the final report. Of these 25 SWMU/AOC sites, 2
sites were incorporated into RI/FS sites. Creation of a fourth OU in the RI/FS was one of
the objectives of the RFA for newly identified SWMUs/AOCs. However, newly
identified SWMU/AOCs were incorporated into existing sites.

2.3 SOURCES OF CHEMICAL RELEASES
The sources of chemicals are varied and unique to each of the 23 IR Program sites to be
considered during the Phase II RUFS work. Some of the sources are waste oils, solvents,
jet and diesel fuel, aviation gasoline, antifreeze, paint residues, used batteries, municipal
and construction wastes, sludge, and other wastes. Past disposal and chemical releases at
each site are briefly described in Table 1-1. More detailed descriptions are provided in
the Phase I RI Draft Technical Memorandum (Jacobs Engineering 1993b).
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ENVIRONMENTAL SETTING

This section describes the environmental setting of MCAS E1 Toro, including climate,
aboveground and belowground hydrology and geology, demography, and land use. The
following information was summarized from the Phase I RI Draft Technical Memorandum and
the Phase II RI/FS Draft Work Plan (Jacobs Engineering 1993b,c).

3.1 CLIMATE

MCAS E1 Toro has Mediterranean climate, characterized by cool, moist winters and
warm, dry summers. Annual precipitation averages 12.2 inches per year with early
morning fogs in late spring and early summer. Most of the precipitation falls between
November and April. The mean low temperature in winter is 37 degrees Fahrenheit (°F).
Summer temperatures rarely exceed 100°F. The prevailing wind is out of the west from
March through October and out of the east from November through February. Strong,
dry, desert winds from the east (Santa Ana winds) are common during late fall and early
winter.

3.2 HYDROLOGY

MCAS E1 Toro lies within the Irvine Groundwater Subbasin (Irvine Subbasin), which is
adjacent to the Main Orange County Groundwater Basin. Aquifers in the Irvine Subbasin
are thin, discontinuous, limited in areal extent, have low permeabilities, and are separated
by thicker sequences of clay and silt then the main basin. Because of the sandy lenticular
nature of the aquitards, groundwater probably flows between aquifer zones; thus,
groundwater can be considered to flow in one large system (Herndon and Reilly 1989).

3.2.1 Groundwater

Three aquifer systems have been identified near MCAS E1 Toro: a shallow and perched
aquifer, a middle and principal aquifer, and a lower hydrogeologic system. Beneath
MCAS E1 Toro, the shallow aquifer is semiconfined and becomes confined with depth.
Sediments in this aquifer consist of Holocene and late Pleistocene alluvium and terrace
deposits. The principal aquifer zone occurs between 100 and 750 feet below the surface

and is the main water-production zone for the Irvine area. This zone is composed of
Pleistocene terrace and alluvial deposits beneath MCAS E1 Toro. The lower system is
composed of pre-Quaternary, semiconsolidated, and low-permeability sedimentary rocks,
which are considered nonwater-bearing near MCAS E1 Toro.

Recharge to the regional groundwater system takes place primarily along washes that exit
the Santa Ana Mountains. Recharge of the groundwater system on the station takes place
as infiltration of surface water along washes, swales, and as subsurface inflow along
permeable zones. Groundwater discharges through irrigation wells or moves westward to
the Main Orange County Basin.
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3,2.2 Surface Water

Surface drainage generally flows southwest, following the slope of the land perpendicular
to the Santa Ana Mountains. Several washes originate in the hills northeast of MCAS E1
Toro and flow through or near MCAS El Toro. Off-Station runoff from areas upgradient
of MCAS El Toro and on-site runoff flow into four main drainage channels. Three of
these channels are continuous with natural washes (i.e., Borrego Canyon, Agua Chinon,
and Bee Canyon) originating in the Santa Ana Mountains. The Marshbum Channel is the
fourth channel.

The Borrego Canyon Wash is lined with concrete as it flows along the southeast
boundary of MCAS El Toro. The Borrego Canyon Wash crosses the southern comer of
MCAS E1 Toro and joins Agua Chinon Wash one-quarter mile from the MCAS El Toro
boundary. The Agua Chinon and Bee Canyon Washes cross the central portion of the
station and receive runoff from the facility storm sewers. Both washes are culverted
through most of their path on MCAS E1 Toro except for several hundred feet at the
southwest edge. Surface water may infiltrate through the bottom of the unlined channel
and potentially along cracks in the lined culvert. The Marshbum Channel is a lined
drainage channel that runs along the northwestern MCAS E1 Toro boundary. This
channel receives runoff from the western part of the facility. All three washes and the
Marshburn Channel eventually flow into the San Diego Creek. The creek flows into
Upper Newport Bay, which is an ecological preserve used by many migratory bird
species.

3.3 GEOLOGY

MCAS E1 Toro is located on the edge of the Tustin Plain, which derives from alluvial fan
deposits from the Santa Ana Mountains. The plain is bounded on the north and east by
the Santa Ana Mountains and on the south by the San Joaquin Hills. MCAS E1 Toro
gently slopes down to the west-southwest and extends eastward into the Santa Ana
Mountains. Elevation gains across MCAS E1 Toro range from 215 feet to 800 feet above
sea level at the foothills of the Santa Ana Mountains.

3.3.1 Stratigraphy
The geology at MCAS E1 Toro is composed of Tertiary formations overlain by
Quaternary surficial units. The Cenozoic units predominate in the central and western
portion of the Station and are approximately 5,000 feet deep. The other half of the area
consists of Cretaceous sedimentary rocks and slightly metamorphosed Jurassic
sedimentary and volcanic rocks (Fife 1974).

Late Cenozoic units consist of alluvial fan deposits derived from the Santa Ana
Mountains, and are characterized by isolated coarse-grained stream-channel deposits and
fine-grained overbank deposits ranging in thickness up to 300 feet (Herndon and Reilly
1989). These deposits overlie Pleistocene Age sediments composed of interlayered fine-
grained lagoonal and near-shore marine deposits. Pleistocene deposits form
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heterogeneous mixtures of silts and clays with interbedded sands and fine gravel ranging
in thickness up to 500 feet (Singer 1973).

The Pleistocene deposits overlie older semiconsolidated marine sandstones, siltstones,
and conglomerates of the late Miocene to late Pliocene age. These deposits comprise the
Niguel, Fernando, and Capistrano Formations. The lower Pliocene Fernando Formation
is the base of the water-bearing units (Hemdon and Reilly 1989) and interfingers with
marine clayey and sandy siltstones of the Capistrano and Niguel formations (JMM 1988).
These formations range in thickness up to 1,500 feet. Beneath these formations lie a
thick sequence of interbedded Paleocene, Eocene, and Miocene marine and nonmarine
sedimentary rocks and volcanic rocks of the Puente, Monterey, Topanga, Vaqueros,
Sespe, Santiago, and Silverado Formations. Several thousand feet of Cretaceous
sandstone, siltstone, and conglomerates of the Williams, Ladd, and Trabuco Formations
underlie the previously described Tertiary formations (Fife 1974; Yerkes et al. 1965).
The Cretaceous formations overlie Jurassic basement of crystalline metamorphic and
igneous rocks.

3.3.2 Structural Geology

Less than 10 miles from MCAS E1 Toro, there are three northwest-trending faults: Shady
Canyon, Pelican Hill, and Newport-Inglewood. Only the Newport-Inglewood fault is
considered active. The Chfistianitos Fault is located three miles east of MCAS E1 Toro

and is a north- to south-trending fault. The San Andreas Fault is located 30 miles north
of MCAS E1 Toro.

3.4 SOIL

Four soil mapping units have been recognized at MCAS E1 Toro. The Myford sandy
loam predominates in the southern comer of the area with 2- to 9-percent slopes. The
Sorrento loam occurs from the western comer eastward across MCAS E1 Toro with 2- to

9-percent slopes. The San Emigdio fine sandy loam with 0- to 2-percent slopes occupies
the northern comer of MCAS E1 Toro. The Metz loamy sand is found in the northeast
section of the area.

3.5 HABITATS

Annual grassland covers approximately 70 percent of the area without pavement or
buildings and consists largely of disturbed/managed habitats with exotic annual grassland
plant species (Jacobs Engineering 1993b). Many of these areas are highly disturbed and
contain little usable habitat for wildlife. Plant species are usually made up of invader
species such as bromegrass, wild oat, filaree, mustard, clover, groundsel, pineapple weed,
and other weedy species. Planted trees include eucalyptus and other nonnative
ornamentals. Wildlife which may be present in this habitat type include western toad,
Pacific treefrog, red-tailed hawk, mourning dove, chff swallow, northern mockingbird,
western meadowlark, California ground squirrel, southwestern pocket gopher, desert
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cottontail, coyote, skunk, raccoon, and opossum. Sites 3 through 16, and 19 through 22
are located in annual grassland or disturbed habitats.

Coastal sage scrub is found mainly on the dry hillsides and other stable terrain. Plants
typical of this habitat include shrubs, such as California sagebrush, buckwheat, and black
sage; and understory species such as bunchgrasses, deer weed, beavertail cactus, and
lupin. Typical wildlife species found in this habitat include side-blotched lizard, western
fence lizard, skunk, California gnatcatcher, turkey vulture, red-tailed hawk, California
quail, greater roadrunner, western screech owl, great horned owl, common raven, rufous-
sided towhee, Anna's hummingbird, house finche, deer mouse, cactus mouse, Pacific
kangaroo rat, California pocket mouse, and coyote. Sites 1, 2, and 17 contain coastal
sage scrub habitats.

There is sparse riparian woodland habitat found mainly along upper portions of Borrego
Canyon, Bee Canyon, and Agua Chinon Washes. This habitat is predominantly willow,
elderberry, western sycamore, and live oak. Monkey flower, hemlock, sedges, and
poison oak may compose the understory. Common wildlife species present in this type of
habitat include the bullfrog, American kestrel, great horned owl, ash-throated flycatcher,
bushtit, northern flicker, American and lesser goldfinch, orange-crowned warbler, song
sparrow, brush rabbit, raccoon, skunk, and coyote. Site 2 contains the only significant
amount of this type of habitat.

The few aquatic habitats at MCAS El Toro are limited to sections of the washes that flow
intermittently or ephemeral pools in the washes and other locations. Aquatic habitats of
concern include the Marshbum Channel, Bee Canyon, Agua Chinon, and Borrego
Canyon Washes, which drain MCAS E1 Toro sites to San Diego Creek. Wetlands in the
vicinity of MCAS E1 Toro include upstream portions of Borrego Canyon Wash close to
Site 2 classified as R4SBW (riverine streambeds intermittently flooded). This wetland
type also occurs along Agua Chinon Wash as it emerges from the culvert beneath MCAS
E1 Toro to its junction with Borrego Canyon Wash. Most of Borrego Canyon Wash
along the southwest portion of the Station and downstream portions of Agua Chinon and
Bee Canyon Washes are classified as R4SBYx, which represents habitat that is typically
saturated or semipermanent seasonally.

3.6 DEMOGRAPHY AND LAND USE

The following sections identify land use and demography in the area of MCAS E1 Toro.

3.6.1 Current Land Uae and Demography

MCAS E1 Toro is bordered on the south and west by the city of Irvine and on the north
and east by unincorporated lands. MCAS El Toro covers approximately 4,700 acres of
which 1,000 acres are leased out for agriculture because airfield safety clearances render
it unsuitable for any other uses. Crops grown on the leased land include strawberries,
winter celery, tomatoes, and avocados.
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Land use on MCAS E1 Toro is laid out in four quadrants as defined by the runways. The
northwest quadrant contains administrative services, housing, station headquarters, and
community support services. The northeast quadrant contains some family housing,
Marine Aircraft Group activities, and ordnance storage. The southeast quadrant contains
the golf course, additional administrative and maintenance services, and ordnance
storage. The southwest quadrant houses maintenance, supply and storage facilities, and
limited administrative services.

Off-Station land use around MCAS E1 Toro is largely agricultural in the northeast and
northwest. Land to the south, southeast, and southwest is commercial, light industrial,
and residential.

MCAS E1 Toro provides support for Navy and Marine Corps aviation and employs both
civilians and military personnel. In 1990, the population present on MCAS E1 Toro was
1,926 civilians and 7,188 military personnel. The estimated population in the city of
kvine in 1990 was 105,311. Population growth occurred primarily in the central district
within 2 to 3 miles of MCAS E1 Toro.

3.6.2 Future Land Use and Demography

The future land use of MCAS El Toro has not yet been determined. The Station may be
redeveloped for residential, commercial, light industrial, recreational, and/or institutional
land uses or be redeveloped into a commercial airport.
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HUMAN HEALTH RISK ASSESSMENT

This section presents the methods and procedures that will be used to assess risks to human
health. Included in this section are objectives, regulatory requirements, and procedures to be
implemented in the risk assessment process.

4.1 OBJECTIVE OF THE HUMAN HEALTH RISK ASSESSMENT

There are two types of human health risk assessments that will be performed: baseline
risk assessments and streamlined risk assessments. Baseline risk assessments are

comprehensive evaluations performed on RI/FS sims. The objective of a baseline risk
assessment is to estimate the risks if no response action is undertaken at the site and,
thereby, provide decision makers information useful in identifying the most appropriate
remedial action alternative. The risk estimates from a baseline assessment also serve as a

benchmark to which reductions in risk achieved by remedial actions may be compared.
Streamlined risk assessments are esentially performed on removal action sites to support
the removal action. Such risk assessments provide support for the Engineering
Evaluation and Cost Analysis (EE/CA) for the removal action.

During the Phase I RI, a preliminary health risk assessment was performed on chemicals
identified at 22 sites that compose OUs-2 and -3. The results of the RI and risk
assessment are described in the Draft Technical Memorandum for the Phase I RI of

MCAS E1 Toro (Jacobs Engineering 1993b). The purpose of the preliminary health risk
assessment was to calculate risk-based concentrations (RBC) for selected target risk
levels. In the process of calculating the RBCs, a conceptual exposure model was
developed and used to establish human exposure scenarios and intake routes for soil,
sediment, and surface water. U.S. EPA equations for calculating dose and risk were
combined and rearranged to calculate chemical concentrations corresponding to target
risk levels of 10 .6, 10'5, and 10.4 for carcinogens and 1.0 for noncarcinogens. RBCs were
developed for 113 chemicals for soil on the basis of residential use and for sediment and
surface water on the basis of recreational use. The results of the preliminary health risk
assessment were reviewed by the U.S. EPA (Region IX) and Cal/EPA. The RBCs and
preliminary risk estimates were used to assess appropriate actions and were originally
proposed for risk screening in the Phase II RIFFS at the various sites following the Phase I
RI. Based on a consensus between SWDIV, U.S. EPA, Cai/EPA, and California

RWQCB, Santa Ana Region, the Phase II RI/FS will apply U.S. EPA Region IX February
1995 PRGs rather than the Phase I RBCs for risk screening.

4.2 OVERVIEW OF THE BASELINE RISK ASSESSMENT PROCESS

The general elements of the assessment of risk to human health from chemicals released
to the environment consist of the following:

· data evaluation,

· toxicity assessment,

· exposure assessment, and
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· risk characterization.

The general steps for evaluating each of these elements are described briefly below.
More detailed project-specific procedures associated with each of these elements are
described in Section 4.3.

4.2.1 Data Evaluation

The data evaluation process entails critically reviewing the results of the chemical
analyses performed on samples collected from a site to:

· determine if U.S. EPA requirements for chemical analysis have been met;

· identify chemicals that may have entered the samples after collection;

· characterize background levels of naturally occurring chemicals (i.e., metals);
and

· select the chemicals of potential concern (COPCs) to be evaluated in the risk
assessment.

4.2.2 Toxicity Assessment
Once the chemicals to be evaluated are selected, the toxicity of each chemical is assessed.
For most of the chemicals, the toxicity assessment involves assembling toxicity criteria
developed by regulatory agencies for use in risk assessments. These criteria are used to
characterize risk numerically and reflect the toxic potencies of the chemicals. The
criterion for assessing noncancer risk is the reference dose (RfD) or reference
concentration (RFC). The criterion for assessing cancer risk is called a cancer slope factor
(CSF), cancer potency factor (CPF), or unit risk factor (URF). When a chemical with no
toxicity criterion is encountered, a criterion may be developed using one of several
approaches. The approach to be used in this assessment is described in Section 4.3.2.
Alternately, the risk posed by the chemical may be qualitatively assessed.

4.2.3 Exposure Assessment
The exposure assessment can be performed in parallel with the toxicity assessment, since
neither is dependent on the other for completion. The exposure assessment involves:

· characterizing the individuals or populations at risk;

· selecting reasonable hypothetical exposure scenarios;

· identifying exposure pathways and mutes associated with each scenario; and

· calculating the exposure level or dose associated with each exposure route.

Exposure scenarios used in a risk assessment depend on existing and future land use, for
both the site and the surrounding areas. Residential use is considered to be the highest-
risk scenario. When appropriate, an industrial or occupational scenario is used alone or
in combination with the residential scenario.
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With each scenario, risk is based on exposure of a hypothetical person to the U.S. EPA
reasonable-maximum-exposure conditions. Conservative estimates of chemical
concentrations, exposure times, and intake rates are used to estimate risk. This deliberate
attempt to overestimate risk is made in the interest of public protection. When the
assessment of the site indicates that the risk is acceptable, one can be reasonably assured
that it is. When the assessment indicates that risk is not acceptable, the question remains
as to whether the risk might be lower if better estimates of exposure conditions were
used. In such cases, refined risk assessments may be performed. Such assessments often
require collecting additional data, including information on the behavior of the
individuals or population at risk.

4.2.4 Risk Characterization

The final step in assessing risk consists of quantifying the risk associated with each
chemical and exposure pathway for each exposure scenario, and assessing the accuracy of
the risk estimates. Noncancer risk and cancer risk are assessed separately. Noncancer
risk is expressed as the ratio of the estimated dose and the RfD (the ratio is called a
hazard quotient). Cancer risk is expressed as the probability that an individual will
develop cancer as the result of exposure to the carcinogens. Population burden (the
number of people in the population at risk estimated to develop cancer) may also be
calculated if the hypothetical individual(s) at risk represents a real population and the
number of people in the population is known.

The accuracy of the risk estimates can be appraised qualitatively or quantitatively by
conducting an uncertainty analysis. The analysis estimates the degree to which each of
the major factors affecting risk overestimates or underestimates risk.

4.3 BASELINE RISK ASSESSMENT PROCEDURES

This section describes the specific procedures that will be used to implement each of the
four elements of the baseline risk assessment.

4.3.1 Data Evaluation

Chemical analytical data obtained during the Phase II field investigation will be validated
to satisfy Naval Facilities Engineering Service Center (NFESC, formerly Naval Energy
and Environmental Support Activity) Level D (U.S. EPA Level 4) requirements. If data
from the Phase I investigation are used and do not meet Level D requirements, they will
be used "as is" (i.e., they will not be revalidated). The COPCs will consist of chemicals
not flagged and "J" qualified chemicals. Tentatively identified compounds (TICs) will be
included on the list where more than just a class grouping has been identified.

Chemicals on this COPC candidate list will be removed from further consideration if they
are:
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· common laboratory contaminants (i.e., acetone, 2-butanone, methylene chloride,
toluene, and phthalate esters) for which the concentrations in the samples are
less than 10 times the concentrations in corresponding blank samples;

· other chemicals found in soil or groundwater and blank samples for which the
concentrations in the soil or groundwater sample are less than five times the
concentrations in the blanks;

· TICs foundonly once;

· naturally occurring chemicals (e.g., metals) for which the concentrations are
within the range considered normal for the area around the site (i.e., background
range); and

· any of the following essential nutritional elements: iron, potassium, sodium,
calcium, or magnesium.

Table 4-1 identifies the COPCs identified during the Phase I RI as well as the sites and
the media in which they were found. The Phase II RI/FS investigation may identify
additional chemicals.

4.3.2 Toxicity Assessment
The toxicity assessment will consist of:

· gathering toxicological information on each chemical and summarizing the
information in the risk assessment report, and

* assembling RIDs and CPFs for the COPCs.

The purpose of the toxicological summaries is to provide the nontoxicologist an overview
of potential health effects of the COPCs. The summaries will provide acute toxicity
estimates; describe the symptoms of acute and chronic toxicity; and identify organ and
systemic effects (carcinogenic and noncarcinogenic), if available. Some of the chemicals,
such as the polynuclear aromatic hydrocarbons (PAHs), will be treated as classes. The
summaries will also describe the basis of the RfDs and CPFs for the COPCs.

RfDs are estimates of doses that will not cause adverse noncarcinogenic chronic health
effects and are chemical-specific. CPFs are estimates of the cancer risk associated with
unit doses of chemical carcinogens. The U.S. EPA has developed RfDs and CPFs for a
large number of chemical substances. The U.S. EPA RfDs and CPFs are first published
in the U.S. EPA Health Effects Assessment Summary Tables (HEAST). These tables axe
issued annually and contain provisional numbers only. RfDs and CPFs that have been
approved by the agency after extensive review and evaluation are entered into the
Integrated Risk Information System (IRIS) database, which is updated periodically.
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Table 4-1

Chemicals of Potential Concern for the MCAS El Toro Phase I! Remedial Investigation/Feasibility Study

IR PROGRAM SITES

Chemicals of Potential Concern 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25

Total Petroleum Hydrocarbons X X X X X X X X X X X X X X × X X X X X X X

Total Recoverable Petroleum Hydrocarbons X X X X X X X X X X X X X X X X X X X X X X

BTEX

Benzene X X X X X X X X

Toluene X X X X X X X X X X X X X X X X X X X X X

Ethylbenzene X X X X X X

Xylene(s) X X X X X X X X X X X X X X

HALOGENATED VOLATILE ORGANIC
COMPOUNDS

Bromodichloromethane X

Carbontetrachloride X X X X X X X X X X X X X

Chloroform X X X X X X X X × X X X

Chloromethane X X X X X X X X X X X X X

Dibromochloromethane X X

1,1-Dichloroethane X X

1,2-Dichloroethane X X

l,l-Dichloroethene X X X X

1,2-Dichloroethene (total) X X X

Methylene Chloride X X X X X X X X X X X X X X X X X

Tetrachloroethene X X X X X X X X X X X

1,1,1-Trichloroethane X X X X X

'o
(table continues)

o
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Table 4-1 (continued)

IR PROGRAM SITES
'ogo

Chemicals ofPotentia!Concern 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25

'_' HALOGENATED VOLATILE ORGANIC&
COMPOUNDS (continued)

I, 1,2-Trichloroethane X X

Trichloroethylene X X X X X X X X X X X X X

VOLATILE ORGANIC COMPOUNDS

Acetone X X X X X X X X X X X X X X X X X X

2-Butanone (Methyl ethyl ketone) X X X X X X X X X X X X X X X X

Carbon disulfide X X X

2-Hexanone X X X X X X X X X

4-Methyl-2-pentanone X X

Vinyl Chloride X

POLYNUCLEAR AROMATIC
HYDROCARBONS

Acenaphthene X X

Acenaphthylene X X

Anthracene X X X

Benzo(a)anthracene X X X X X X X X

Benzo(a)pyrene X X X X X X X X X X X X

Benzo(b)fiuoranthene X X X X X X X X X

Benzo(g,h,i)perylene X X X X X X X X X X X

Benzo(k)fiuoranthene X X X X X X X X

Chrysene X X X X X X X X X X X X

(tablecontinues)



Table 4-1 (continued)

IR PROGRAM SITES

Chemicals of Potential Concern 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25

POLYNUCLEAR AROMATIC

HYDROCARBONS (continued)

Fluoranthene X X X X X X X X X X X X X

Fluorene X X X

Indeno(1,2,3-cd)pyrene X X X X X X X X X X

Naphthalene X X X X X

Phenanthrene X X X X X X X X X X X

Pyrene X X X X X X X X X X X X X X

SEMIVOLATILE ORGANIC COMPOUNDS

Benzylbutylphthalate X X X X X X X X X X X X

Bis(2-ethylhexyl)phthalate X X X X X X X X X X X X X X X X

Carbazole X X X X

2-Chlorophenol X

4-Chloro~3-methylphenol X

Dibenzofuran X X X X X

1,4-Dichlorobenzene X

Diethylphthalate X X X

Dimethylphthalate X X

2,4-Dimethylphenol X

Di-n-butyl phthalate X

Di-n-octyl phthalate X

Hexachloroethane X

'cJ

¢_ (table continues)[o

'-4



Table 4-1 (continued)

IR PROGRAM SITES

Chemicals of Potentia! Concern I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25

,_ SEMIVOLATILE ORGANIC COMPOUNDS
G0

(continued)

Isophorone X

2-Methylnaphthalene X X X X X X X

4-Methyl phenol X

4-Nitrophenol X

n-Nitrosodipropylamine X

Pentachlorophenol X

Phenol X X X X

1,2,4-Trichlorobenzene X

PESTICIDES/POLYCHLORINATED
BIPHENYLS

Alphachlordane X X X X X X X

AlphaBHC X

4,4'-DDD X X X X X X X X X X X

4,4'-DDE X X X X X X X X X X X

4,4'-DDT X X X X X X X X X X X X

DeltaBHC X X X X X X

Dieldrin X X X X X X X X

EndosulfanI X X

EndosulfanII X X X

End°sulfansulfate X X X X X X X X X

Endrin X X X X X X

(tablecontinues)



Table 4-1 (continued)

IR PROGRAM SITES

Chemicals of Potential Concern 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25

PESTICIDES/POLYCHLORINATED

BIPHENYLS (continued)

Endrinaldehyde X X X

Endrinketone X X X X X X X X

Gamma chlordane X X X X X X X

Heptachlor X

Heptachlor epoxide X

Lindane(gammaBHC) X X X

Methoxychlor X X X X

PCB1248 X X

PCB1254 X X X

PCB 1260 X X X X

HERBICIDES

2,4-D X

2,4-DB X X X X X

Dalapon X X X X X

Dichloroprop X X X X

Dinoseb X

MCPA X X

MCPP X X X X X

2,4,5-trichlorophenoxy acetic acid X X X

2,4,5-trichlorophenoxy propionic acid (Silvex) X X X X

'o

(table continues)
(o



Table 4-1 (continued)

IR PROGRAM SITES
'o

ua Chemicals of Potentiai Concern 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25
(O

,_ DIOXIN/DIBENZOFURANS
...&

O

Octachlorodibenzo-p-dioxins X

RADIONUCLIDES

Gross alpha X X X X X X

Gross beta X X X X X X X

EXPLOSIVES

HMX X

RDX X

2,4,6-Trinitrotoluene X

INORGANICS

Total Cyanide/metallo X

Nitrate-Nitrite X X X

Phosphorus X

TARGET ANALYTE LIST METALS

Aluminum X X X X X X X X X X X X X X X X X X X X X

Antimony X X X X X X X X X X X X X X X X X X

Arsenic X X X X X X X X X X X X X X X X X X X X X

Barium X X X X X X X X X X X X X X X X X X X X X

Beryllium X X X X X X X X X X X X X X X X X X X

Cadmium X X X X X X X X X X X X X X X X X X X X X

Calcium X X

Chromium, Hexavalent

(tablecontinues)



Table 4-1 (continued)

IR PROGRAM SITES

Chemicals of Potential Concern 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 24 25

TARGET ANALYTE LIST METALS
(continued)

Chromium X X X X X X X X X X X X X

Cobalt X X X X X X X X X X X X X X X X X X X X

Copper X X X X X X X X X X X X X X X X X X X X X

Lead X X X X X X X X X X X X X X X X X X X X X

Manganese X X X X X X X X X X X X X X X X X X X X X

Mercury X X X X X X X X X X X X X X X X X X X

Nickel X X X X X X X X X X X X X X X X X X X X X

Selenium X X X X X X X X X X X X X X X X X X X X

Silver X X X X X X X X X X X X X X X X X X X X

Sulfate X X X X X

Thallium X X X X X X X X X X X X X X X X X X X

Vanadium X X X X X X X X X X X X X X X X X X X X X

Zinc X X X X X X X X X X X X X X X X X X X X X

go
to
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Section 4 Human Health Risk Assessment

Cai/EPA has developed two sets of CPFs. One set comprises 78 chemicals with CPFs
that have been used to establish promulgated health standards such as maximum
contaminant levels for drinking water and air quality standards. The other set, which
comprises "expedited" CPFs for about 140 chemicals, was developed primarily to
implement the California Safe Drinking Water and Toxics Enforcement Act
(Proposition 65). Cai/EPA has not developed RfDs for any chemical. Cai/EPA CPFs for
some chemicals differ from those developed by the U.S. EPA.

CPFs assigned to the carcinogenic COPCs will consist of those recommended by the U.S.
EPA except for cadmium, hexavalent chromium, chrysene, nickel, benzo(a)pyrene,
benzo(k)fluoranthene, and tetrachloroethylene. This procedure is based on Cal/EPA
recommendations on the use of U.S. EPA Region IX PRGs in screening risk assessments
in which use of PRGs based on Cal/EPA CPFs for the excepted chemicals was
recommended.

The RfDs and CPFs developed by the U.S. EPA will be obtained from the IRIS database.
Any RfDs or CPFs that are not available in the IRIS database will be taken from the latest
issue of HEAST. When neither source contains an RfD or CPF for a chemical, the

chemical will be assigned the RfD or CPF of a structurally similar or related chemical
after consultation with toxicologists at U.S. EPA Region IX and Cal/EPA.

Cal/EPA CPFs used in the assessment will be from the July 1992 CPFs, which were used
to develop promulgated standards. If necessary, the April 1992 expedited CPFs will be
used. If these sets are updated before the risk assessment is performed, the updated values
will be used.

4.3.3 Exposure Assessment
MCAS E1 Toro is currently being used as a military air base, and its land use can be
classified as industrial. Reuse plans have not been formulated for the Station following
closure. However, for the human health risk assessment, it will be assumed that MCAS
E1 Toro will be reused for residential, commercial, industrial, recreational, and

institutional land uses. Receptors chosen to represent these uses are:

· residential adult and child,

· office worker,

· excavation worker, and

· playing child.

A conceptual exposure model based on the assumption of multipurpose use is shown in
Figure 4-1. The model is based on existing knowledge of the sources and disposition of
the chemicals at the sites. The exposure pathways and routes shown in the model are not
necessarily complete at the present time; however, they may be complete if the Station is
redeveloped for multipurpose use.
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Section4 HumanHealthRiskAssessment

The conceptual exposure model presented herein contains the same exposure pathways
and exposure routes depicted in the model developed during the Phase I RI. However, it
contains two additional receptors an office worker and an excavation worker. The
office worker is a representative receptor for the commercial setting. The excavation
worker is a representative receptor for the construction setting (e.g., constructing homes
and commercial buildings). This setting is associated with land redevelopment, but does
not reflect actual land use.

The Phase II RIIFS identified Sites 2, 3, and 25 as having surface water exposure
pathways. The Borrego Canyon Wash is part of Site 2, and the Aqua Chinon Wash is
part of Site 3. Site 25 comprises the major drainages (e.g., Aqua Chinon Wash, Borrego
Canyon Wash, Bee Canyon Wash, and the Marshburn Channel). Human exposure to
water and sediment in these drainages will be evaluated on the basis of recreational use as
established during the Phase I RI. The Conceptual Base Model (Figure 4-2) is an
illustrated representation of receptors and pathways for MCAS E1 Toro.

4.3.3.1 EXPOSURE POINT CONCENTRATIONS

An exposure point concentration is the concentration of a chemical in an environmental

medium, such as air, water, soil, or food, at the point of contact with a biological receptor.
The U.S. EPA risk assessment guidance manual (U.S. EPA 1989a) recommends that for
each chemical, the 95-percent upper confidence limit (UCL) of the mean or the highest
measured concentration (whichever is lower) be used either as an exposure point
concentration or to calculate an exposure point concentration when estimating the
reasonable maximum risk. This guideline will be followed. In computing of the 95-
percent UCL, COPC concentrations reported as being below sample quantitation limits
(SQLs) will be assigned values equal to one-half the SQL.

4.3.3.2 PARTICULATE EMISSION FACTOR FOR SURFACE SOIL

A particulate emission factor of 1.316 x 10 9 cubic milligrams per kilogram (mg3/kg) will
be used in the calculation of chemical dose resulting from inhalation of fugitive dust.
This is a new emission factor that was used by the U.S. EPA Region IX to calculate its
February 1995 PRGs. The factor is based on an area of 0.5 acres instead of the 30 acres
that was the basis for the older emission factor of 9.63 x 109 m3/kg (used in the Phase I
RI preliminary risk assessment). The new area is probably larger than the size of
residential lots common to cities surrounding MCAS E1 Toro, but may be about the size
of a commercial lot in that area. If a site is much smaller than 0.5 acres, a particulate
emission factor based on the estimated size of the site will be calculated and used with

chemicals at that site. The equations used by U.S. EPA Region IX to calculate particulate
emission factors for chemicals on its February 1995 table of PRGs will be used to
calculate the new emission factors.

If data on respirable particulate material up to 10 microns in diameter (PMm) are
available for the El Toro area, those data will be used instead of the particulate emissions
factor to calculate dose. PMI0 is a measure of total respirable particulates in the
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atmosphere. Where measured, PMm includes particulate emissions from industrial
operations, wind-blown dust, and smog particles. It is thus an overestimate of the amount
of dust that might be generated at a site.

The 95-percent UCL arithmetic mean PM_0 concentration will then be used to calculate
the atmospheric concentrations of chemicals sorbed to soil particles using the equation:

C. = Cs x CF x ML

where:

Ca = chemical concentration in air (milligrams per cubic meter [mg/m3])
C, = 95-percent UCL of mean chemical concentration in soil (milligrams per

kilogram [mg/kg])
CF = conversion factor (0.001 kilograms per gram [kg/g])
ML = mass loading factor (grams per cubic meter [g/m3])

4.3.3.3 CALCULATION OF ATMOSPHERIC CONCENTRATION OF VOLATILE
COMPOUNDS

Calculation of the atmospheric concentrations of volatile compounds from soils will be in
accordance with the procedures used by the U.S. EPA Region IX in developing its
February 1995 PRGs. That procedure also assumes emissions from a 0.5-acre lot. If a
site is significantly smaller than 0.5 acres, the estimated site area will be used in the
calculation.

4.3.3.4 CALCULATION OF DOSE

Dose is the amount of chemical to which a biological receptor is exposed per unit body
weight and time. Dose may be expressed as rate of application (applied dose) or as a rate
of absorption (absorbed dose). Equations recommended in the U.S. EPA risk assessment
guidance manual calculate applied dose when exposure is by ingestion and inhalation and
absorbed dose when exposure is by dermal contact. These equations are given below.

Incidental Ingestion of Soil or Sediment

Ds = (CS x IRs x CF x FI x EF x ED)/(BW x AT)
where:

Ds = dose resulting from ingestion of soil (milligrams per kilogram per day
[mg/kg/day])

CS = chemical concentration in soil (mg/kg)
IRs = soil intake rate by ingestion (rog/day)
CF = conversion factor (10 .6kilograms per milligram [kg/mg])
FI - fraction ingested from site (unitless)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kilogram [kg])
AT = averaging time (days)

FinalRiskAssessmentWorkPlan,MCASElToro page4-17
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Dermal Contact With Soil or Sediment

D,,t,= (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

where:

D.b = absorbed dose from dermal contact with soil (rog/kg/day)
CS = chemical concentration in soil (mg/kg)
CF = conversion factor (10 -6kg/mg)
SA -- skin surface area available for contact (square centimeters per day [cm2/day])
AF = soil-to-skin adherence factor (milligrams per square centimeter [mg/cm2])
ABS -- absorption factor (unitless)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW -- body weight (kg)
AT = averaging time (days)

Inhalation of Dust- PM_oData Not Available

Dinh -- (CaXIR,,x ET x EF x ED)/(BW x PEF x AT)
where:

Di.h = dose resulting from inhalation of dust (mg/kg/day)
Ca = chemical concentration in air (mg/m 3)
IRa = air intake rate by inhalation (cubic meters per hour [m3/hr])
ET = exposure time (hours per day [hr/day])
EF = exposure frequency (days/year)
ED - exposure duration (years)
BW = body weight (kg)
PEF = particulate emission factor (1.316 x 109mg/kg)
AT = averaging time (days)

Inhalation of Dust- PM_oData Available

Dinh = (Ca XIR,,x ET x EF x ED)/(BW x AT)

where:

Dinh = dose resulting from inhalation of dust (mg/kg/day)
Ca = chemical concentration in air (mg/m 3)
IR`, = air intake rate by inhalation (m3/hr)
ET = exposure time (hr/day)
EF - exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

Inhalation of Vapor from Soil

Dina= (Cs x IR,,x ET x EF x ED)/(BW x AT x VF)
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where:

Di,,h -- dose resulting from inhalation of vapor (mg/kg/day)
Cc = chemical concentration in soil (mg/kg)
IRa = air intake rate by inhalation (m3/hr)
ET = exposure time (hr/day)
EF = exposure frequency (days/year)
ED -- exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
VF = soil-to-air volatilization factor (m3/kg)

Ingestion of Water

Dw= (Cwx IRwx EF x ED)/(BW x AT)
where:

Dw = dose resulting from ingestion of water (rog/kg/day)
Cw = chemical concentration in water (milligrams per liter [mg/L])
IRw -- water intake rate by ingestion (liters per day [L/day])
EF -- exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT -- averaging time (days)

Dermal Contact with Water

Dab= (Cwx CF x SA x PC x ET x EF x ED)/(BW x AT)
where:

Dab = absorbed dose from dermal contact with groundwater (mg/kg/day)
Cw = chemical concentration in water (mg/L)
CF -- conversion factor (0.001 liters per cubic centimeter [L/cm3])
SA = skin surface area available for contact (square centimeters [cmS])
PC = dermal permeability constant (centimeters per hour [cm/hr])
ET = exposure time (hr/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

Table 4-2 identifies the values that will be assigned to the equation parameters. Table 4-3
identifies the dermal absorption factors that will be used for various chemicals and
chemical classes.
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Table 4-2

Values Assigned to Dose Equation Parameters

Resident Resident Office Excavation Playing
Equation Parameter Unit Child a Adult Worker Worker Child b

Averagingtime (cancer) days 25,550 25,550 25,550 25,550 25,550

Averaging time (noncancer) days EDcx 365 ED x 365 ED x 365 ED x 365 ED x 365

Bodyweight kg 70 70 70 70 46

Dermal adsorption factor unitless See Table 4-3

Exposed skin area cm2 2,000 5,000 5,000 5,000 3,000
d

(soil/sediment)

Exposed skin area (water) _ cm2 7,000 19,000 NA 3000 5,000

Exposure duration (cancer) years NA 30 25 1 7

Exposureduration years 6 24 25 1 7
(noncancer)

Exposure frequency (air) f days/year 350 350 250 250 350

Exposure frequency (water, days/year 350 350 NA NA NA
bath)

Exposure frequency (soil) f days/year 350 100 250 250 350

Exposure time (water, bath) hours/day 0.25 0.25 NA NA 2

Exposure time (air) hours/day 24 24 8 8 2

Intake rate, air m3/hour 0.42 0.83 0.83 2.5 2.5

Intake rate, soil/sediment mg/day 200 100 50 480 100

Intake rate, water L/day 1 2 NA NA 0

Permeability constant cm/hr Chemical specific, from U.S. EPA 1992a

Soil/sediment adherence mg/cm 2 1 1 I 1 1
factor

Notes:
a child age = 0 to 6 years
b child age = 9 to 16years
c ED- exposure duration
d exposed skin = 25 percent of mean total body surface area; values rounded to the nearest2

1,000 cm; Interim Guidance for Dermal Exposure Assessment (U.S. EPA 1992a)
e exposed skin (percent of mean total body surface area): resident child/adult = 100 percent (bath);

values rounded to the nearest 1,000 cm'
f

exposure frequency: standard default for resident and worker; exposure regimen for playing child
and golfer developed specifically for this assessment
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Table 4-3
Dermal Absorption Factors

Chemical Class Absorption Factor (unitless)

Chlorinatedpesticides 0.05

Polynuclear aromatic hydrocarbons 0.15

Organophosphatepesticides 0.25

Pentachlorophenol 0.25

Polychlorinated dibenzo-p-dioxins 0.03

Polychlorinateddibenzofurans 0.03

Otherorganiccompounds 0.10

Cadmium 0.001

Arsenic 0.03

Chromium,hexavalent 0.00

Othermetalsandcomplexcyanides 0.01

Freecyanide 0.10

Source: PreliminaryEndangermentAssessmentGuidanceManual,Gal/EPA1994

4.3.4 Risk Characterization

The risk characterization process uses the RfDs and CPFs assembled during the toxicity
assessment and the doses calculated in the exposure assessment to estimate noncancer

and cancer risk. Noncancer risk (hazard quotient) and cancer risk are quantified
separately.

Quantified health risks will be presented as the:

· cancer risk and noncancer hazard quotient for each chemical for each exposure
pathway;

* sum of the cancer risks associated with each exposure pathway;

· sum of the hazard quotients (hazard index) for each exposure pathway;

· total cancer risk to the exposed individual for each exposure scenario calculated
by summing the cancer risks associated with exposure pathways; and

· total noncancer hazard to the exposed individual for each exposure scenario
calculated by summing the relevant hazard indices for potentially simultaneous
exposure pathways.

4.3.4.1 QUANTIFICATIONOF CANCERRISK

Cancer is believed to be the end result of a multistage process in which a large number of

biological and environmental factors interact, simultaneously or in sequence, to disrupt
normal cell growth and division. The first stage, called initiation, involves the creation of

errors in genetic coding. Because the effects of initiation are thought to occur at the
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molecular level, current regulatory policy assumes that there is no finite dose below
which the initiation effect cannot occur. Current regulatory policy assumes that at any
dose there is some finite probability associated with the occurrence of the initiation event.

CPF is an estimate of the cancer risk associated with a dose of one milligram per
kilogram of body weight per day (risk per mg/kg/day). A mathematical model describing
the relationship between dose and the cancer development process is used to calculate the
CPF. Several models have been developed, each based on a different hypothesis
regarding cancer development. The linearized multistage model is preferred by U.S. EPA
and Cai/EPA when it is applicable. The CPFs of most of the chemicals in the IRIS
database and on the Cal/EPA (1992) list of CPFs were using with the linearized
multistage model. The CPF produced by the model is the 95-percent UCL of the
potency.

Cancer risk is expressed as a probability and is calculated by multiplying the estimated
dose of a given carcinogen by the CPF developed for the carcinogen. The resulting
number represents the probability that a person receiving the estimated dose will develop
cancer during his/her lifetime. Because cancer risk is a probability estimate, the cancer
risk presented by different carcinogens can be added to obtain an estimate of overall risk.
Cancer burden is the number of people in a population that will develop cancer and is
calculated by multiplying the cancer risk to the individual by the number of people in the
population at risk.

In this risk assessment, two sets of cancer risk estimates will be developed. The fa'st set
of estimates will be obtained using U.S. EPA CPFs exclusively. The second set will be
obtained using available Cal/EPA CPFs and defaulting to U.S. EPA CPFs when Cal/EPA
CPFs are not available.

Although the DON agrees at this time to display Cal/EPA CPFs, it clearly and expressly
reserves the right to reject their use at a later date if it determines they are not adequately
supported. The DON has not endorsed the utilization of Cai/EPA CPFs in the RI/FS,
Proposed Plan, or ROD; and it reserves the fight to decline their use if it is determined
that they are not appropriate.

4.3.4.2 QUANTIFICATION OF NONCANCER RISK

In risk assessments, noncancer effects are those that result primarily from chemically
induced impairment of biochemical and/or physiological function and manifest
themselves in an illness. It has been well demonstrated that noncancer effects do not

occur below a certain dose called the threshold dose. This dose is chemical-specific and
therefore differs from chemical to chemical. The presence of a threshold dose means that
there is a dose below which a specific chemical is not toxic. The RfD is a representation
of the nontoxic dose. For some chemicals, it may be the threshold dose or very close to
it. For others, it may be below the threshold dose. Regardless of its position in the range
of nontoxic doses, the RfD is regarded in risk assessment as a dose above which toxic
effects may occur. Therefore, the occurrence of toxic effects (i.e., noncancer effects) is
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measured by calculating the ratio of tile estimated dose and the RfD. This ratio is called a
hazard quotient.

A hazard quotient of less than 1.0 indicates that the estimated dose is less than the RfD
and toxic effects should not occur. A hazard quotient of 1.0 reflects a borderline situation
where effects may or may not occur, depending on the proximity of the RfD to the
threshold dose. A hazard quotient larger than 1.0 indicates that the estimated dose
exceeds the RfD and that toxic effects are likely. This likelihood increases as the ratio
increases above 1.0.

A conservative estimate of the hazard associated with exposure to all chemicals by a
specific pathway, such as the inhalation pathway, is obtained by summing the hazard
quotients of the chemicals associated with the pathway. The sum of hazard quotients is
called a hazard index. A conservative estimate of the hazard associated with an exposure
scenario is obtained by summing the hazard indices of the pathways associated with the
exposure scenario. This is called the total hazard.

4.3.4.3 EVALUATION OF LEAD

At present there is no RfD for lead. The current approach recommended by the U.S. EPA
for assessing the risk presented by lead is to predict the level of lead in the blood using a
pharmacokinetic model developed by the U.S. EPA and determining if the predicted level
exceeds the current "safe" level of 10 micrograms per deciliter (gg/dL).

Cai/EPA has also developed a blood-lead model (LEADSPREAD) to calculate the lead
concentration in the blood of children and adults. Lead will be assessed using the
Cal/EPA LEADSPREAD model to the hypothetical current or future on-site residents,
office workers, and excavation workers utilizing the above-referenced model.

4.3.5 Characterization of Higher-Risk Locations

Use of the 95-percent UCL on the arithmetic mean to estimate the risk presented by
COPCs found in the soil at a site assumes that the chemicals and their concentrations are

normally distributed in the media in which they are found and that the concentrations of
the chemicals are uniform throughout the site. This approach does not account for the
potential risk associated with measured chemical concentrations above the 95-percent
UCL. Depending on the number of samples in which a chemical is found and the
variance of the measured concentrations, the highest measured concentration could be
substantially higher or lower than the 95-percent UCL.

For this project, higher-risk locations are defined as soil sampling points at which the
highest measured concentration of any chemical exceeds a cancer risk of 10.6or a hazard
quotient of 1.0. If, up to this point in the assessment, the results indicate that the overall
risk presented by the COPCs is less than 10.4, the higher-risk locations will be identified
by recalculating the risk presented by the highest measured concentration of each
chemical and identifying the sample where the cancer risk of a chemical exceeds 10-6or
the hazard quotient of a chemical exceeds 1.0.
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The risk presented by the highest concentration of the chemicals in the sample from each
higher risk location will be calculated and summed as usual. These higher-risk locations
and the estimates of total risk associated with each location will be identified on a site
map.

4.3.6 Analysis of Uncertainties

There are many uncertainties inherent in conducting a risk assessment of chemicals
released to the environment. These uncertainties can have a large impact on the
characterization of risk. In risk assessments performed on Superfund sites, the intent is to
overestimate risk to protect public health. By overestimating risk, a comfortable level of
confidence is obtained when the results of the risk assessment indicate (or more correctly,
a decision is made by risk managers) that risk is not significant. When the results of an
assessment indicate that risk is significant, the possibility exists that the true risk is much
lower. In such a case, a refined risk assessment may be recommended.

For this risk assessment, a qualitative analysis of uncertainty will be performed. It will
consist of identifying the factors that tend to overestimate or underestimate risk.

4.4 STREAMLINED RISK ASSESSMENT

A streamlined risk assessment is defined by the U.S. EPA (U.S. EPA 1993a) as an
evaluation that is intermediate in scope between a baseline risk assessment and a
screening risk assessment and is applied only to removal action sites. It is used to justify
a removal action after a decision for removal action has been made. That decision is
usually based on the results of the risk screening assessment.

Streamlined risk assessments focus on the particular medium that is the object of the
removal action and, therefore, do not necessarily deal with all of the COPCs. They
usually deal only with the chemicals that present a significant risk.

4.4.1 Streamlined Risk Assessments to Justify Removal Action
The streamlined risk assessments will be performed in accordance with interim guidelines
developed by SWDIV (1994a, b). Those guidelines are based on U.S. EPA guidance
provided in Guidance on Conducting Non-Time-Critical Removal Actions Under
CERCLA (U.S. EPA 1993a). The assessment will:

· identify COPCs and summarize risk assessments that have already been
performed on a site;

· identify populations at risk;

· identify exposure pathways (documented and potential);

· describe the toxicological properties of each COPC;

· describe the results of risk assessment performed by others;

· describe the results of screening risk assessment (concentration/PRG rations);
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· describe the ecological concerns; and

· qualitatively assess the degree of endangerment to human health and the
environment and identify documented exposure pathways or potential exposure
pathways.
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ECOLOGICAL RISK ASSESSMENT

This section presents the methods and procedures for assessing risks to the ecological receptors
on of the sites and the immediately surrounding areas. Included in this section are objectives,
regulatory requirements, and procedures to be implemented in the risk assessment process.

5.1 OVERVIEWOFTHEECOLOGICALRISKASSESSMENT
PROCESS

In general, ecological risk assessments quantitatively or qualitatively evaluate the
potential adverse effects of hazardous materials associated with waste sites on an
ecosystem. An ecological risk assessment differs from a human health risk assessment in
that assessment endpoints do not necessarily focus on the individual (as with human risk
assessments) but on populations and communities, with a final goal of evaluating the
ecosystem. Thus, a certain degree of impact to individuals and species is considered
within the context of impacts at a higher ecological organization. The ecological risk
assessment will be used in conjunction with the human health risk assessment to assess
total risks at the site and to review alternative remedial actions.

The ecological risk assessment at MCAS E1 Toro is structured in three stages following
guidelines of the Department of Toxic Substances Control (DTSC) (1994a, b). These
three stages consist of:

· screening ecological risk assessment,

· predictive ecological risk assessment, and

· validation ecological risk assessment.

As discussed below, the screening ecological risk assessment was essentially completed
as part of the Phase I RI (Jacobs Engineering 1993b).

Under the Phase II RIFFS, a predictive ecological risk assessment will be used to address
current and potential impacts to plants and wildlife that may be exposed to chemicals of
potential ecological concern (COPECs) in soils, surface water, and sediment. The
primary concern at MCAS E1 Toro is the potential effect that metals and organic
compounds adsorbing to and migrating from soil and sediment particles, and gases
migrating upward from landfills may have on the ecology at the sites. Therefore, one
goal of the predictive ecological risk assessment for MCAS E1 Toro is to identify any
concentrations of these chemicals in sediment, soil, and soil gas that might be associated
with adverse ecological effects at the site.

The predictive ecological risk assessment is a process that compares measured or
predicted concentrations of chemicals in environmental samples (i.e., soil, sediment,
water, animal tissue) to criteria considered protective of ecological receptors. The hazard
index calculated from this process indicates whether a site poses a threat to ecological
receptors.
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This information on potential impacts to ecological receptors will be subsequently used in

making risk management decisions to protect the environment. Risk management

decisions will also consider contamination of an ecosystem that is not necessarily related

to adverse impacts to that system. These decisions are a separate Process from the

ecological risk assessment.

5.1.1 Objective of the Ecological Risk Assessment
The objective of the MCAS E1 Toro ecological risk assessment is to assess current and

potential risks to the environment posed by chemical contamination. The ecological risk

assessment will identify:

· COPECs associated with sites in OU-2 and -3;

· sensitive habitats and species present at MCAS E1Toro;

· site and species-specific exposure pathways and chemical exposure
concentrations in these habitats;

· likelihood of adverse effects to individuals and populations in the environment
with emphasis on special-status species; and

· whether further investigations are warranted.

5.1.2 Guidance on the Ecological Risk Assessment Approach and
Specific Methodology
The predictive ecological risk assessment will evaluate the risks to organisms resulting

from exposure to chemicals associated with activities at the base. This ecological risk

assessment will follow the four-step methodology by the U.S. EPA Risk Assessment

Forum for assessing stressor (i.e., chemical and nonchemical) risks to the environment

(U.S. EPA 1992a,b,c) and the National Academy of Sciences for assessing human health

risks (NRC 1983). In particular, the ecological risk assessment will incorporate ecology,
chemistry, and toxicology components in the risk assessment (Suter 1993; U.S. EPA

1989a,b). The four-step method involves the following issues.

· Problem Formulation. Defines the ecological assessment objectives and
involves a description of the potentially impacted areas. This focuses efforts on
collecting information to assess exposure and ecological effects. Assessment
and measurement endpoints are defined. The end product is a conceptual model

of the site that outlines sources of chemicals and potential pathways of exposure.

· Exposure Assessment. Quantifies the magnitude and type of actual and/or
potential exposure of receptors to chemicals emitted from the site with emphasis
on characterizing receptors and quantifying exposure point concentrations of
chemicals.

· Biological Effects Assessment: Attempts to quantitatively link concentrations

of chemicals to potential adverse effects in receptors, including communities and
ecosystems. The biological effects assessment presents toxicology information
from literature, field, and/or laboratory studies that relate concentrations of
chemicals in various media to potential adverse biological effects in organisms.
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* Risk Characterization. Risk characterization compares the results of the

exposure assessment with the results of the biological effects assessment. The
outcome provides an assessment on whether adverse effects are occurring or
could occur as a result of chemicals present at the site. It also describes
uncertainties in the assessment and interprets ecological significance.

The guidelines that will be used to evaluate ecological risks include:

. Ecological Assessment at Hazardous Waste Sites: A Field and Laboratory
Reference (U.S. EPA 1989c);

* Ecological Assessment of Superfund Sites: An Overview (U.S. EPA 1991);

* Eco Updates (U.S. EPA 1991, 1992d) which supersede earlier guidance for
conducting ecological evaluations for the baseline risk assessment (U.S. EPA
1989b);

· Framework for Ecological Risk Assessment (U.S. EPA 1992d);

· Draft Guidance for Ecological Risk Assessment at Hazardous Waste Sites and
Permitted Facilities, Part A: Overview (DTSC 1994a);

· Draft Guidance for Ecological Risk Assessment at Hazardous Wastes Sites and
Permitted Facilities, Part B: Scoping (DTSC 1994b); and Wildlife Exposure
Factors Handbook (U.S. EPA 1993b).

Additional reference documents will be consulted regarding habitat and species found in

California, including California Department of Forestry and Fire Protection: A Guide to

Wildlife Habitats of California (Mayer and Laudenslayer 1988), Califomia Department of

Fish and Game: Volume 1, Amphibians and Reptiles (Zeiner et al. 1988), Volume 2,

Birds (Zeiner et al. 1990a), and Volume 3, Mammals (Zeiner et al. 1990b), and A

Biological Inventory of MCAS E1 Toro (U.S. Fish and Wildlife Service 1993).

5.1.3 Results of Screening Ecological Risk Assessment
A screening ecological risk assessment was prepared for the Phase 1 RI Draft Technical

Memorandum (Jacobs Engineering 1993b) for MCAS E1 Toro. The screening ecological

risk assessment (preliminary baseline ecological risk assessment) was a conservative

screening process intended to identify COPECs and areas or sites where habitat or

receptors could be impacted. Surface soil, sediment and surface water analytical data
from the Phase I RI were used in this assessment. Chemicals in surficial soils were

evaluated for potential effects on mammals using derived ingestion doses as compared to

estimated ingestion doses, which are based on a highly conservative assumption of a rat

ingesting 100-percent soil for its diet. The results that do not exceed this criteria are not

expected to result in toxicity to mammals. Invertebrate and plant toxicity were assessed

by direct comparison to values reported in the literature. Sediment chemical
concentrations were evaluated by comparison to derived criteria. Criteria for organic

compounds were derived by estimating the maximum concentration that could partition

from sediment to pore water without exceeding ambient water quality criteria (AWQC).

Inorganic compounds were compared to lowest effect concentrations based on literature
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studies. Surface water results were compared to AWQC. If AWQC were unavailable,
results were compared to lowest-observed-adverse-effect levels (LOAELS) reported in
the literature. COPECs in surficial soils, sediments, and surface water exceeding criteria
are presented on a site-by-site basis in Appendix A (Tables A-l, A-2, and A-3).

The potential for ecological effects to mammals, invertebrates, and plants was not
assessed for many organic compounds in surficial soils due to the lack of available
toxicity criteria (Appendix A, Table A-l). Based on available information,
benzo(a)pyrene and benzo(a)anthracene presented a potential threat to plants and
mammals, respectively, on Sites 4, 7, 8, 10, 12, 13, 14, 17, 19, 20, 21, and 22. PCB-
1254, detected at Sites 8 and 12, could also pose a potential threat to plant life.
Inorganics exceeding criteria included aluminum, arsenic, barium, cadmium, chromium,
cobalt, copper, lead, mercury, nickel, vanadium, and zinc. Criteria were not available to
evaluate antimony, barium (invertebrates and plants), beryllium (invertebrates only),
manganese, selenium, silver (plants only), and thallium.

Some organic compounds were consistently detected in sediments at concentrations
exceeding derived criteria, including DDT, DDE, DDD, and bis(2-ethylhexyl) phthalate
(Appendix A, Table A-2). DDT and its metabolites were generally detected at higher
concentrations in upstream sediments in Bee Canyon Wash and Marshburn Channel, and
at Sites 2, 3, 12, and 21. Cadmium and mercury frequently exceeded lowest effect
concentrations for sediment. Arsenic, copper, lead, and zinc intermittently exceeded
lowest effect concentrations. Criteria were unavailable to assess aluminum, antimony,
barium, beryllium, cobalt, selenium, silver, thallium, or vanadium.

Organic compounds were not detected in surface water samples at concentrations
exceeding criteria with any regularity (Appendix A, Table A-3). In addition,
concentrations did not increase in downstream samples. Inorganic compounds exceeding
criteria were aluminum, cadmium, copper, lead, mercury, and zinc. Criteria were
unavailable for barium, cobalt, cyanide, manganese, and vanadium. The organic and
inorganic chemicals of concern that exceeded criteria in surface water samples have high
soil adsorption properties (e.g., metals and DDT) and would not likely be immediately
bioavailable.

5.1.4 Assessment Approach

A phased approach will be used to satisfy the assessment and measurement endpoints
(Section 5.2.3) selected for MCAS E1 Toro as suggested by U.S. EPA (1992c) (Figure
5-1). The Phase I RI screening ecological risk assessment evaluated the presence and
levels of chemicals at the sites, determined if ecological receptors were present, and
evaluated whether exposure pathways to the ecological receptors existed. This phase also
compared chemical concentrations at likely exposure point concentrations with existing
ecological criteria, standards, or reference values (ecological benchmarks). The
comparisons were made at the screening level, using maximum potential exposures.
However, additional information is required to continue the ecological risk assessment.
This information includes:
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· additionalinformationon ecologicaleffectsassociatedwith chemicalsJr]soil
and sediment;

· measurement of potential VOCs in the air space of burrowing animals;

· sampling and analysis of surface water;

· assessment of site-specific bioaccumulation or biomagnification factors; and

* a habitat assessment to identify areas of potential ecological concern on the basis
of COPECs and ecological receptors on or near the individual sites.

The Phase II RI/FS predictive ecological risk assessment will involve collecting this
additional information on potentially contaminated media and potential ecological
receptors. In particular, the Phase II RI/FS predictive ecological risk assessment will
involve additional surveys of the plants and animals within or near each RI site identified
on MCAS E1 Toro to identify site-specific ecological resources and potential impacts to
those resources. Because some COPECs are known to bioaccumulate in plants and
animals, samples of biological material will be collected and analyzed to evaluate
potential effects on higher trophic level organisms at two sites. Information generated in
the Phase I RI ecological risk assessment will also be included with the information that
will be generated in the Phase II RI/FS. Information collected during all phases will be
used to help make decisions about response alternatives.

The majority of sites containing annual grassland and planted ornamentals will not be
considered to represent important habitats. For the most part, these sites also do not
contain special status plant species. Phytotoxicological effects from COPECs will not be
considered in the ecological assessment of these sites; however, their contribution as a
link between soil and terrestrial animal food will be included in this assessment.

Based on results obtained in the Phase II RI predictive ecological risk assessment or on
the need to reduce uncertainty, a validation phase of the ecological risk assessment may
be needed that will involve field and laboratory bioassay testing to determine if media at
the RI sites are available at toxic concentrations to the receptors in the area.

5.1.4.1 NATURE AND EXTENT OF CONTAMINATION

The predictive ecological risk assessment will use information about the nature and

extent of contamination to assess potential impacts to ecological receptors. In particular,
chemical analytical results will be compiled from soil, sediment, surface water, and
biological tissues and will be used in the predictive model.

Chemical concentrations will be determined for surficial soil (top 2 inches) and shallow
soil (0 to 10 feet below ground surface [bgs]). Comparison of site data with reference or
background levels will also help in selecting COPECs. The soil chemical information
will be used in the ecological risk assessment to evaluate soil exposure point
concentrations for potential ecological receptors.
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Chemical concentrations will be determined for the surficial sediments (2 to 6 inches bgs)

in the four major drainages. Comparison of site data with reference or background levels
will assist in selecting COPECs. This information will be used in the ecological risk
assessment to evaluate sediment exposure point concentrations for potential ecological
receptors.

Chemical concentrations will be determined for surface water in the four major drainages

during stream flow. The information will be used in the ecological risk assessment to
evaluate surface water exposure point concentrations for potential ecological receptors.

Specific sampling of various media will be completed to support the ecological risk
assessment during the Phase II RI/FS. Sample locations, methodology, and analyses are
presented in Appendix B and the Field Sampling Plan (FSP) for Phase II RI/FS (BNI
1995). These specific sampling activities are as follows:

· collecting and performing chemical analyses for surficial soil (top 2 inches) and
shallow soil samples (0 to 10 feet);

· conducting soil gas surveys and direct air space sampling (i.e., burrows) to
characterize potential VOCs in shallow soil at Sites 2 and 17;

· collecting and analyzing sediment samples in addition to the Phase I RI samples
in the major drainages at a depth of 2 to 6 inches bgs upstream and downstream
from selected sites; and

· collecting surface water samples when stream flow is present, upstream and
downstream from the Station from the four major drainages at the Station (Agua
Chinon Wash, Bee Canyon Wash, Borrego Canyon Wash, and Marshburn
Channel) (The upstream and downstream samples will identify chemical loading
from other potential off-base sources).

The activities presented below will be performed during the Phase II RI/FS to specifically
support the ecological risk assessment.

A habitat assessment will be conducted to better characterize habitat and
ecological receptors on a site-specific basis. The assessment will be conducted
by qualified field biologist, experienced in southern California ecology to
identify plant and animal species within or near the individual sites. The habitat
assessment may also provide information regarding potential evidence of
damage or stress to plants via yellowing or browning that may be due to the
presence of high levels of chemicals. Specific activities will include habitat
delineation, vegetative cover survey, and wildlife survey.

· Sampling and residue analyses of plants and small mammals at Sites 2 and 17 to
assess the potential transfer up the food chain in special-status species
(Appendix B).

This additional information will be integrated into the existing database generated from
previous site investigations and will be evaluated with regard to relevance to the needs of
the ecological risk assessment (i.e., receptors, pathways). In addition, concentrations of
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COPECs will be compared to reference site concentrations to distinguish site-related
contamination from naturally occurring or other non-site-related levels of chemicals.

The daily uptake by various exposure pathways followed by the determination of a
hazard quotient will be estimated for each pathway for selected ecological receptors.
Exposure point concentrations in media (i.e., soil, sediment, surface water) will be used to
quantify daily intakes for selected indicator species. For each representative species
under evaluation, a hazard quotient will be calculated for each pathway by comparing the
daily intake by a receptor with a reference concentration (RFC) for aquatic species or a
reference dose (RfD) for terrestrial species. Hazard quotients are summed to determine a
chemical-specific hazard index when chemicals have a mechanism of action or target
organ in common.

5.2 PROBLEM FORMULATION

In the initial step of an ecological risk assessment, the observed or perceived ecological
problems at the base are initially identified alongside the information needs for an
adequate assessment of ecological risks and the specific approach designed to satisfy
those needs. The problem formulation step also reviews existing ecological
documentation for the area, the results of any site visits, and data generated during
previous and current field investigations. The majority of this information will be
obtained from previously conducted ecological reviews. The final product derived from
this step will be a refined conceptual site model that describes COPECs, exposure
pathways and routes of concern, receptors of concern, and endpoints of concern.

5.2.1 Identification of Potential Ecological Problems
Past activities at the base have resulted in organic and inorganic releases to groundwater,
soil, sediment, and surface water. Results from previous investigations have shown that
concentrations of metals in soil and surface water exceeded general criteria for ecological
receptors (Jacobs Engineering 1993b). The Phase I RI ecological risk assessment
approach presented a preliminary set of chemical releases at the site and potential
ecological problems. This section provides a preliminary description of the ecological
receptors of concern and the likely pathways of their exposure that is based on existing
information, previous site investigations, conceptual model, and information available
since completion of the Phase I RI.

5.2.1.1 SENSITIVE HABITATS

Over 90 percent of the native habitat has been cleared for agriculture, housing, and
operations at MCAS E1 Toro (Jacobs Engineering 1993c). Over the remaining area, three
habitats predominate: annual grassland, coastal sage scrub, and riparian woodland.
Wetlands are limited to small areas within the washes (Figure 5-2).

The California Natural Diversity Database (CNDDB 1993) has identified several
sensitive natural communities potentially occurring at or near MCAS E1 Toro:
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· southern coast live oak riparian forest,

· southern sycamore alder riparian woodland,

· southern cottonwood willow riparian forest,

· southern riparian scrub, and

· valley needlegrass grassland.

In addition, previous investigations have documented the sensitive habitat of coastal sage
scrub throughout the foothills (Jacobs Engineering 1993c).

5.2.1.2 CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN

Not all chemicals require equal attention in the risk assessment. A number of factors will
be considered in identifying COPECs, including environmental concentration in media
representing ecological exposure pathways, frequency of occurrence, comparison to
background levels for metals, ambient concentrations of pesticides, potential for
bioaccumulation or biomagnification, and toxicity. Additional information generated in
this risk assessment will be added to the existing database for MCAS E1 Toro.

Metals are naturally occurring constituents of soil and water. Consequently, metal
concentrations detected in soil and surface water samples during the Phase I RI that
appeared elevated when compared to background concentrations were assumed to be
anthropogenic (Jacobs Engineering 1993b). Metal concentrations for soil and sediments
were compared with soil background levels. When metal concentrations exceeded
background levels during the Phase I RI, they were considered to be COPECs; those
metals detected on-site that were below background levels were not considered COPECs.

During the Phase II RI/FS, COPECs in the three media evaluated (i.e., shallow soil,
sediment, and surface water) will be chosen for further evaluation in the risk assessment
and will be based on the following criteria:

· positively detected in a given medium (e.g., soil, water) representing ecological
exposure pathways;

* detected above screening criteria developed during the Phase I RI (Appendix A,
Tables A-4, A-5, and A-6);
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Section5 EcologicalRiskAssessment

· highly persistent chemicals; and

· potential for bioaccumulation or bioconcentration based on its physical-chemical
properties and its tendency to occur in biota at higher concentrations than the
surrounding environment.

During the Phase II RFFS, chemicals detected in each of the media evaluated (shallow
soil, sediment, and surface water) may not be chosen for further evaluation in the risk
assessment based on the following characteristics:

· inorganic constituents commonly found in the environment at relatively
nontoxic levels, including calcium, chloride, iron, magnesium, nitrate,
phosphorous, potassium, sodium, and sulfate;

· metal concentrations below background levels in soil (Appendix A, Table A-7);
and

· common laboratory contaminants (i.e., acetone, 2-butanone, methylene chloride,
toluene, and phthalate esters) for which the concentrations in the samples are
less than 10 times the concentrations in corresponding blank samples.

Tables 5-1, 5-2, and 5-3 present the COPECs for the Phase II RI/FS by site in soil,
sediment, and surface water. Results from the additional soil, sediment, and surface
water sampling to be conducted during the Phase II RI/FS will be included in the existing
database for MCAS E1 Toro. From the expanded database, the COPECs will be assessed
using the above criteria to determine which COPECs will be further evaluated in the
predictive ecological risk assessment.

5.2.1.3 ECOLOGICAL RECEPTORS AND EXPOSURE PATHWAYS

Table 5-4 lists the animal species that were tentatively identified at MCAS E1 Toro.
Tables A-8 and A-9 in Appendix A list the animal and plant species, respectively, that are
known or have the potential to occupy habitat at MCAS E1 Toro based on field
reconnaissance surveys, CNDDB searches, U.S. Fish and Wildlife surveys (USFWS
1993), and development of a Conservation Area Management Plan for a portion of
MCAS E1 Toro (Dames and Moore 1995).

Soil Invertebrates

Numerous studies are available on the potential impacts associated with chemicals in soil
and elevated tissue burdens in soil invertebrates (Hartenstein et al. 1980; Bouche 1988;
Marquenie et al. 1987). Soil invertebrates are important in any terrestrial ecological risk
assessment because they:

· ingest soil particles,

· occupy the lower levels of many terrestrial food chains,

· are important in recycling nutrients,
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-o Table5-1
(Q
· Chemicals of Potential Ecological Concern in Soil
?
,..&

4x IR PROGRAM SITES

Compounds I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

ORGANIC

1,1,1-Trichloroethane X X

1,2-Dichloroethlene X

2,4,5-Trichlorophenoxy- X

proprionic acid

2,4-DB X

2,4-Dichlorophenoxy acetic acid X

2,4-Dimethyl-phenol X

2-Butanone X

2-Hexanone X X X X X X

2-Methylnaphthalene X X X X

4,4-DDD X X X X X X X X X X X X

4,4-DDE X X X X X X X X X X X

4,4-DDT X X X X X X X X X X X X X

4-Methylphenol X

4-Methyl-2-pentanone X

Acenaphthene X

Acenaphthylene X

Acetone X

Aldrin X

Anthracene X X

Benzene X X

Benzo(a) anthracene X X X X X X X

Benzo(a)pyrene X X X X X X X X X X X

benzo(b)fluoranthene X X X X X X X X

(table continues)



Table 5-1 (continued)

IR PROGRAM SITES

Compounds I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

ORGANIC (continued)

Benzo(_,h,i)perylene X X X X X X X X X

Benzo(k)fiuoranthene X X X X X X X X

Benzylbutylphthalate X X X X X X X

BHC X X X X X X

Bis(2-ethylhexyl)phthalate X X X X X X X X X X X X X X X

Carbazole X X X X

Carbon tetrachloride X X X X X X X X

Chlordane X X X X X X

Chrysene X X X X X X X X X X X

D-n-butylphthalate X

Dalapon X X X X

Dibenzo(a,h) anthracene X X X X

Dibenzofuran X X

Dichloroprop X

Dieldrin X X X X X X

Diethylphthalate X X

Dimethylphthalate X X

Endosulfan X X X X X X X X

Endrin X X X X X X X X

Ethylbenzene X X X

Huoranthene X X X X X X X X X X X X

Huorene X X

-o Heptachlor epoxide X
Hexachloroethane X

? Indeno(1,2,3-c,d)gyrene X X X X X X X X X
ol

(table continues)



Table 5-1 (continued)

IR PROGRAM SITES

o_ Compounds 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

ORGANIC (continued)

MCPA X

MCPP X X X

Methoxychlor X X X X X

Methylene chloride X X X X X X X X

Naphthalene X X X X

Octachlorodibenzo-p-dioxins X
Aroclor 1248 X

Aroclor 1254 X X

Aroclor 1260 X X X

Phenanthrene X X X X X X X X

Phenol X

Pyrene X X X X X X X X X X X X X

Tetrachloroethylene X X
Toluene X X X X X X X X X X X X X X X X X X X X

Xylene X X X X X X X X X

INORGANIC

Aluminum X X X X X

Antimony X X X X X X X X X X X

Barium X X X X X X X X

Cadmium X

Chromium X X

Cobalt X X

Copper X
Lead X X X X X X X X X X X X X X X

Magnesium X

(laDle continues)



Table 5-1 (continued)

IR PROGRAM SITES

Compounds 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

ORGANIC (continued)

Manganese

Mercury X X X X X X X X X X
Selenium X X X

Silver X X X X X X X X X X X X X X X X

Thallium X

Vanadium

Zinc X X X X X X X X

Source: Jacobs Engineering 1993b
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Table 5-2

Chemicals of Potential Ecological Concern in Sediment

SITE 25

Agua Chinon Bee Canyon Borrego Marshburn
Compound Site 2 Site 3 Wash Wash Canyon Wash Canyon

INORGANIC

Antimony X

Mercury X
Silver X

ORGANIC

2,4,5-TP X

2-4DB X X X

2-Hexanone X

4,4-DDD X

4,4-DDE X X X

4,4-DDT X X X X

Benzene X

Benzyl butyl phthalate X

BHC X

Bis(2-ethylhexyl) X X X
phthalate

Carbon tetrachloride X

Chlordane X

Dichloroprop X X

Endosulfan X

MCPP X

MethylChloride X X X X

Toluene X X

Trichloroethylene X

Source: Jacobs Engineering 1993b
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Table 5-3

Chemicals of Potential Ecological Concern in Surface Water

SITE 25

Agua Chinon Bee Canyon Borrego Marshburn
Compound Site 2 Site3 Wash Wash Canyon Wash Channel

INORGANIC

Aluminum X X X X X X

Antimony X X X X X
Arsenic X X X X X X

Barium X X X X X X

Beryllium X X X X X X
Cadmium X X X X X X

Chromium X X X X X X

Cobalt X X X X X X

Copper X X X X X X
Iron X X X X X X

Lead X X X X X X

Magnesium X X X X X X

Manganese X X X X X X

Mercury X
Nickel X X X X X X

Selenium X X X X X

Silver X

Thallium X X X

Vanadium X X X X X X

Zinc X X X X X X

ORGANIC

2-Butanone X X

2-Methylnaphthalene X

4,4-DDE X

4,4-DDT X X

4-Nitrophenal X X

Benzylbutylphthalate X
BHC X

Bis(2-ethylhexyl) X X X
phthalate
Carbon tetrachloride X

Chlordane X X X

Chlorodibromomethane X

Methyl chloride X X X X X
Toluene X

Source: Jacobs Engineering 1993b
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· havewidenaturaldispersal,and

· have a close relationship with other biomass (i.e., litter, microorganisms, roots,
and other soil animals) (Bouche 1988; Marquenie et al. 1987).

Impacts to soil invertebrate communities have far-reaching consequences for native
vegetative communities through changes in nutrient availability and alterations of
physical characteristics of the soil, and for potential transfer of chemicals through the
food web to higher-trophic organisms.

Birds

The 1972 Migratory Bird Treaty Act protects almost all species of birds from unregulated
take, including poisoning by hazardous waste. Numerous species of birds utilize many of
the habitat plants present at MCAS E1 Toro. In addition, special-status species of birds
are present that may utilize the site for breeding, feeding, and/or nesting purposes.

Reptilesand Amphibians

Reptiles and amphibians, by their natural behavior, are in contact with chemicals in soils
and sediments at the site. They also consume insects, small mammals, other reptiles and
amphibians that have been exposed to site chemicals. Many reptiles and amphibians are
also important food sources for higher-trophic level organisms. In addition, several
reptiles and amphibians have special-status designation and may be present at sites.

Mammals

Because small mammals tend to live in burrows, impacts of potential concern to small
mammals are inhalation of soil gases (i.e., VOCs), and ingestion of and direct contact
with chemicals in soils. Small mammals also consume seeds, vegetative parts, and
insects also exposed to site chemicals. In addition, many small mammals (i.e., field mice,
gophers, ground squirrels, and meadow voles) form important food sources for predatory
birds and other predators (i.e., foxes and coyotes). A specific concern at MCAS E1 Toro
is the transfer of chemicals from small mammals to birds of prey and other predators that
have a large range off-Station.

Threatenedand Endangered Species

Fourteen special-status species are known to occur or expected to occur near or at MCAS
E1 Toro (Table 5-4). Special-status animal species include the following:

· animals listed or proposed for listing as threatened or endangered under the
federal Endangered Species Act of 1973 or animals that are Category 1
(sufficient information for listing as threatened or endangered) or Category 2
(further information required to determine status) candidates for listing as
threatened or endangered under the federal Endangered Species Act;

· animals listed or proposed for listing under the California Endangered Species
Act;
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Table 5-4

Special-Status Receptors' at MCAS El Toro for the Phase II RI/FS Predictive Ecological Risk Assessment b

SITES

Receptors 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 24 25

Threatened and Endangered

Bell'ssagesparrow X X X
Bewick'swren X X X

Burrowingowl X
Black-shouldered kite X X X

Cactuswren X X

Californiagnatcatcher X X X
Coastal horned lizard X X X

Coastalwesternwhiptail X X X X

Coopers hawk X X X

Ferruginous hawk X X X

Grasshopper sparrow X X X

Logger-head shrike X X X X

Northwestern San Diego pocket X X X
mouse

Orange-throatedwhiptail X X X

Pacificpocketmouse X X

Prairiefalcon X X X

SanDiegodesertwoodrat X X X

San Diegohomedlizard X

SanDiegoblack-tailedjackrabbit X X X

Sharp-shinnedhawk X X X
SouthernCaliforniarufous- X X X

crowned sparrow

Southerngrasshoppermouse X X X

Westernspadefoottoad X X X

' List derived from CNDDB 1993'o
I_ b Field reconnaissance performed in May 1995 for CLEAN II Program.(O

O'1
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· animals fully protected by the California Fish and Game Code which prohibits
the taking or possession of protected animals or part thereof;

· animals meeting the definitions of rare or endangered under California
Environmental Quality Act (CEQA); and

· species of special concern to the California Department of Fish and Game.

Vegetation

Some metals and organic compounds are known to be accumulated by many plant
species, a process that is dependent on soil characteristics that govern bioavailability.
Potential impacts to plants from the presence of chemicals could include reduced
productivity, inhibition of root and shoot growth, exclusion of plant species, and
susceptibility to secondary stresses such as insect infestations and drought. In addition,
the potential accumulation of metals and organic compounds in aboveground and
belowground plant parts is of concern because of the potential transfer through the food
web to higher-trophic organisms.

Two sensitive vegetation communities are recognized on MCAS E1 Toro: coastal sage
scrub and coast live oak woodland (Dames and Moore 1995; USFWS 1993). No
endangered or threatened plant species have been located in this previous work; however,
several special status species are reported, including spineflower (chorizantha
procumbens var. albifiora), golden daisy (Pentacheata aurea), clovertern (Marsilea
vestita), oak (Quercus agrifolia), and sycamore (Platanus racemos).

5.2.1.4 SUMMARY OF INITIAL ECOLOGICAL CONCERNS

Based on information presented in the Phase I RI ecological risk assessment (Jacobs
Engineering 1993c), a number of ecological concerns have been identified at MCAS
E1 Toro:

· metals and organic compounds may be elevated in site soils, sediments, and
surface water, which may be impacting soil invertebrates, vegetation, and
wildlife;

· VOCs may be impacting burrowing animals;

· small mammals, birds, and reptiles may consume terrestrial vegetation and/or
soil invertebrates and become exposed to elevated chemical levels in food items;

· higher-trophic organisms may be exposed to elevated chemical levels in lower
trophic organisms of the food web and vegetation;

· biomagnification of site chemicals may be impacting higher-trophic level
organisms through trophic level transfer;

· even in the absence of overt acute effects, potential chronic sublethal and subtle
effects may occur; and

· possible nonchemical effects may include habitat alteration or destruction.
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These concerns will form the basis for the design of the ecological risk assessment

approach. From these concerns and previous site data, a variety of information needs

were identified in order to focus the risk assessment tasks (i.e., risk assessment

endpoints).

5.2.2 Site Information Needs

The Phase I RI ecological risk assessment (Jacobs Engineering 1993b) identified the

presence and levels of chemicals at MCAS E1 Toro, assessed whether ecological

receptors were present, and evaluated the existence of exposure pathways to ecological

receptors. It also compared chemical concentrations at likely exposure points to the

available average national background criteria, standards, or ecological benchmark
reference values. These comparisons conservatively used maximum concentrations and

exposure parameters for the 23 sites identified at MCAS E1 Toro.

Based on these results, several objectives were developed for the Phase II RI/FS

predictive ecological risk assessments to facilitate a better understanding of potential
ecological risks at MCAS El Toro:

· perform additional sampling to better characterize chemical releases in habitats
of concern (i.e., the most diverse and complex habitats are found at landfill
sites);

· perform a habitat assessment to characterize ecological receptors present in
sensitive habitats at MCAS E1 Toro, and to provide site-specific knowledge to
evaluate each community and each ecosystem;

· analyze by direct measurement the chemicals in air present in animal burrows
and determine potential impacts to burrowing animals (i.e., gophers, voles,
ground squirrels) at landfill sites and those sites;

· sample surface water and perform analyses on filtered samples (i.e., surface
water samples that were collected during heavy runoff events resulted in

elevated levels of chemicals associated with suspended particulates);

· perform additional shallow soil (0 to 10 feet bgs) sampling to better characterize
chemical concentrations that may potentially impact ecological receptors (i.e.,
animals and plants);

· integrate new information with already existing information, calculate a
chemical-specific 95-percent UCL of the arithmetic mean for each site; and

· perform focused biological sampling that will include plant foliage, and small
burrowing mammals at Sites 2 and 17 and a reference site.

5.2.3 Assessment and Measurement Endpoints

The information presented above is used to formulate ecologically based endpoints that
are relevant to decisions made regarding the protection of the environment. As defined in

the U.S. EPA framework for ecological risk assessment (1992d), an endpoint is a

characteristic of an ecological component that may be affected by a stressor (i.e.,

Final Risk Assessment Work Plan, MCAS El Toro page 5-23
8/29/9512:13PMWLFv:\reports_cto059\worl<plan_'awp\linal_section5.doc



CLEAN II
CTO-0059
Date: 08/29/95

Section5 EcologicalRisk Assessment

chemical or nonchemical). Assessment endpoints are the ecological components that are
to be evaluated and that will focus on remediation to mitigate ecological risks. (Suter
1993). Measurement endpoints are measurable responses that provide the data for
evaluating the assessment endpoints (U.S. RPA 1992c).

Fcological assessment endpoints are frequently associated with different levels of
ecological organization. Two key assessment endpoints for the MCAS El Toro risk
assessment are:

· evaluation of potential impacts to terrestrial communities associated with
chemicals in soil and sediment; and

· protection of natural resources, especially for sensitive habitats (i.e., coastal sage
scrub and coast live oak woodlands) and special-status plant and animal species.

Measurement endpoints that will be considered in assessing ecological risk associated
with chemicals at the sites are:

· direct measurement of chemical loadings in soil, sediment, and surface water
and comparison with regulatory criteria, benchmark values, and scientific
literature;

· focused biological sampling at Sites 2 and 17 and a reference site with chemical
analyses of samples;

· selection of COPECs based on criteria identified in Section 5.2.1.2. and relevant
to exposure pathways (i.e., ingestion of soil, surface water, and dermal contact
with soil and sediments) for receptors of concern for each site; and

· quantification of uptake by receptors of concern by direct measurement or
modeling and comparison with regulatory criteria; benchmark values
comparison of site-specific results to reference site results; and scientific
literature using a hazard quotient method to determine potential impacts.

5.2.4 Conceptual Site Model

A conceptual site model for the predictive ecological risk assessment was developed for
MCAS E1 Toro, based on a review of existing data on the environmental setting, physical
and biological habitats, and nature of chemical releases (Figure 5-3). The conceptual site
model is an illustrated representation of the site, the environmental media (i.e., soil,
sediment, water) that are affected, and the ways that wildlife can be potentially exposed
to these chemicals. This type of model is preliminary to the actual risk assessment, but is
useful for visualizing and discussing the potential exposure pathways at a site during the
design of the approach to the risk assessment. The conceptual site model aids the risk
assessment process by providing a foundation for further refinement of exposure
pathways and their quantitation. The ecological risk assessment will analyze the
exposure pathways identified in the model and evaluate present and potential future risks
that may occur in the absence of remediation. Figure 5-3 depicts exposure routes of site-
related chemicals to ecological receptors. Routes of exposure that may be important to
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ecological exposures at the site include ingestion of chemicals in soils, sediments, surface
water, and food items (e.g., vegetation, invertebrate organisms); inhalation of volatile
organic compounds in soil gas; and direct contact with chemicals in soil, sediment, and
surface water. This model will be refined using the information obtained from the
sampling for the assessment.

5.3 EXPOSURE ASSESSMENT

The exposure assessment determines the exposure routes and quantifies the magnitude,
frequency, and duration of exposure of ecological receptors to chemicals. The key
components of the exposure assessment will include:

* analyses of environmental media for COPECs and the potential for chemical
releases or uptake by biota;

· identification of exposure factors (i.e., estimates of intake, body weight, duration
of exposure, and frequency of exposure);

· identification of potential exposure pathways;

· identification of potentially exposed populations; and

· estimation of exposure point or intake concentrations and identification of
prominent exposure contact areas (i.e., hot spots).

The result of the exposure assessment will be combined with chemical-specific toxicity
information to characterize current and potential risks to ecosystem components at
MCAS E1 Toro using a hazard quotient method as described in the risk characterization
section.

5.3.1 Exposure Pathways of Concern
An exposure pathway is the link between a source of release and a receptor. Potential
routes of exposure identified for ecological receptors at each site will include the
following exposure pathways:

· ingestion of COPECs in soil, sediment, and/or surface water;

· ingestion of plant and animal items exposed to COPECs in soil, water, and/or
sediment with subsequent transfer through the food chain;

· direct contact with COPECs in soil, sediment, and/or surface water; and

· inhalation of VOCs in soil gas.

Ingestion of soil, sediment, and surface water may result from a number of different
behaviors. An organism may inadvertently ingest soil while grooming, burrowing, or
consuming plants, insects, or burrowing invertebrates found in the soil. Some animals
deliberately ingest soil as a source of minerals. Terrestrial organisms may also ingest
waterbome chemicals if affected waters are used as drinking water or for bathing.
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Ecological receptors may be exposed to COPECs in soils via dermal contact. Significant
exposure via dermal contact would be limited to organic chemicals that are lipophilic and
can cross the epidermis of the exposed organism. Terrestrial organisms may come in
contact with waterborne chemicals as a result of wading, swimming, or bathing in
contaminated water.

Inhalation of organic vapors would be limited to those chemicals considered volatile
based on vapor pressure and other physical-chemical processes. Terrestrial organisms
may be exposed to organic vapors resulting from the volatilization of organics in soil or
water. At MCAS El Toro, the potential for a burrowing animal to be exposed to organic
vapors from the surrounding soils is significant. No significant exposure to volatiles via
water are expected at MCAS El Toro.

Exposure via inhalation of fugitive dust would be limited to chemicals present in near-
surface soils at or near a site that is devoid of vegetation or a hardscape that prevents soil
erosion. Intake via such pathways is minimal relative to other pathways. However,
transport of soil to off-site locations may result in the exposure of organisms that are not
present at the site.

Exposure via secondary pathways would be limited to chemicals that bioaccumulate
within the food chain, including chemicals bioaccumulated from soil into plants or into
animals. These plants and/or animals may be consumed by animals higher on the food
chain. Waterborne chemicals may bioaccumulate into aquatic organisms, plants, or
animals that frequent the waters. These chemicals may be passed up the food chain or
affect organisms within the next ecological tier. Appendix A, Table A-10 presents
bioaccumulation factors for a number of chemicals and receptors. Organochlorines and
metals are the class of chemicals of greatest concern for food-chain bioaccumulation.

Appendix A, Table A-8 presents the ecological receptors that will be evaluated in the
predictive ecological risk assessment on a site-specific-basis. Figure 5-2 presents the
potential complete exposure pathways that will be evaluated for the receptors identified
in Appendix A, Table A-8.

5.3.2 Site-Specific Concentration Data
The concentrations of COPECs will be estimated for each medium to which the identified

receptors are exposed. For potentially impacted habitats and receptors, potential
exposure pathways will be identified. Exposure concentrations will be estimated for the
pathways relevant to the site.

If the chemical is known to bioaccumulate or biomagnify, bioaccumulation factors
(BAFs) or biomagnification factors (BMFs) will be used to predict transfer in the food
web. Bioaccumulation is defined as the net accumulation of a chemical by an organisms
from all routes of exposure (Suter 1993). Biomagnification is defined as the tendency of
some chemicals to accumulate to higher concentrations at higher levels in the food web
through dietary accumulation (Suter 1993). Sources of BAFs and BMFs will include the
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scientific literature and information previously presented in the Phase I RI ecological risk
assessment (Appendix A, Table A-10).

In addition to using data from the Phase I RI, sampling will be conducted during the
Phase II RI that will be used to support the ecological risk assessment. Proposed
sampling will collect biological material, soil, sediment, and surface water for analyses of
COPECs. Sampling procedures for biological material are included in Appendix B. Soil,
sediment, and surface water sampling procedures are described in the FSP (BNI 1995b).

5.3.2.1 BIOTA SAMPLES

Samples of biota will be collected at Sites 2 and 17 to provide additional data to the
proposed predictive model of the Phase II RIFFS ecological risk assessment. The purpose
of the proposed biota is twofold:

· to provide a quantitative assessment of potential uptake of contaminants into the
food chain, and

· to provide data that will be used to evaluate remedial alternatives.

The ecological risk assessment for the Phase II RIFFS will rely principally on a predictive
model to asses potential ecological impacts. However, the ecosystems present at Sites 2
and 17 are known to consist of sensitive habitats and species. Because these sites are
landfills with known contaminants, a potential ecological risk may be present.

To assess this potential ecological risk and provide data that will be useful to evaluation
or remedial alternatives, small mammals, such as deer mice, and foliage from California
sagebrush, will be collected from each site and a reference site near Sites 2 and 17 (an
area that is not suspected of being contaminated). Up to 15 samples will be collected
from the three sites and submitted for whole-body chemical analysis. Sampling locations
will be established by constructing a grid to provide 50 evenly spaced sampling points at
each site (Site 2, Site 17, and a reference site). The 15 sampling locations will be
randomly selected at each site. The sampling procedures are presented in Appendix B.

Biota samples will be placed in clean glass jars and submitted for analyses of pesticides
by U.S. EPA Method 8080, SVOCs by U.S. EPA Method 8270, and metals by U.S. EPA
Method Series 6000/7000. Approximately 60 grams wet weight of tissues are required
from each sample to conduct these analyses.

Prior to chemical analyses, the sample will be homogenized to obtain a uniform tissue
sample. Homogenization will occur at the analytical laboratory, thus eliminating the need
for chemical preservative during shipping; however, the samples will be shipped in a
chilled cooler.

5.3.2.2 SOILS

In addition to data generated by the Phase I RI, shallow soil data generated during the
Phase II RUFS will be included in the evaluation of the soil data for the Phase II RIFFS

predictive ecological risk assessment. The location of soil samples will correspond to
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small mammal sample locations as discussed in Appendix B. The evaluation will also
include a comparison of sample metal concentrations to background values (Appendix A,
Table A-7), as well as assessment of spatial distributions and trends of the COPECs, and
areas of special concern (i.e., hot spots). The additional data generated during the Phase
II RI/FS will also be used to refine the list of COPECs in the ecological risk assessment.
In addition, soil gas samples will be collected from areas of known VOC chemical
releases and in areas susceptible to gas generation (i.e., landfills).

5.3.2.3 SEDIMENTS

In addition to Phase I RI data, the Phase II RIFFS will include an evaluation of the

sediment data for ecological risk assessment. Sediment sample locations are presented in
Attachments B and X in the FSP for Sites 2 and 25 (BNI 1995b). The Phase II RUFS
sediment results combined with Phase I RI sediment data will be used to evaluate

potential ecological impacts associated with chemicals in the sediments. Sediment
sample metal concentrations will be compared to background values (Appendix A, Table
A-7).

5.3.2.4 SURFACE WATER

During the Phase II RFFS, surface water samples will be collected upstream and
downstream in the four major drainages at the station and at locations upstream and
downstream of Sites 2 when stream flow is present. Surface water sample locations are
presented in Attachments B and X in the FSP (BNI 1995b). Surface water samples
collected for metal analysis will be filtered. This will allow metal concentrations in
surface water to be more accurately characterized. Phase I RI surface water samples were
not filtered for metal analyses. Surface water samples will be compared with acute
ambient water quality criteria, rather than chronic criteria.

5.3.3 Dose Calculation

The estimated exposure (expressed as a daily intake dose), adjusted for species, contact
rate, duration, and pathway, is divided by an acceptable toxicity-based benchmark value
(normally chronic in duration), which is adjusted for the identical variables as the dose.
If the hazard quotient exceeds unity (one), it is assumed that a potential effect associated
with a particular chemical could occur. The following equation (DTSC 1994a) will be
used to estimate a receptor's daily intake:

Daily Intake = CM x CR x FI x AF x CF
BW

where:

Daily intake is measured in mg/kg/day
CM = concentration of chemicals in media of concern. A source of chemicals is

generally characterized by analysis, whereas movement into other media may
be measured or modeled.
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CR = contact rate for each medium (including plant and animal food items) and
pathway of concern for each representative species are expressed as quantity
of medium (weight or volume) per day. If contact rates are not available for
selected species, they may be estimated from surrogate species.

FI = fraction of time spent in contact with chemicals in the media.
AF = absorption fraction that may be used if data indicate that absorption by the

route in question is a fraction of the route for which the RfD was determined.
CF = unit correction factor.

BW = body weight of the animal.

The concentration term (CM) in the intake equation is the estimate of the arithmetic
average concentration for a chemical based on a set of previous and current sampling
results. Because of the uncertainty associated with estimating the true average
concentration at a site, the 95-percent UCL of the arithmetic mean will be used as the
point-estimate of the concentration term. An estimate of average concentration is used
because it is most representative of the concentration that would be contacted at a site
over time. It is assumed that an exposed individual moves randomly across an exposure
area. If the data set is lognormally distributed, the 95-percent UCL of the arithmetic
mean is first calculated by transforming the data using the natural logarithm (ln(x)). After
transforming the data, the following equation is used to calculate the 95-percent UCL:

where:

UCL = upper confidence limit
e = constant (base of the natural log, equal to 2.718)
x - mean of the transformed data
s - standard deviation of the transformed data
H - H-statistic

n = number of samples

If the data set is normally distributed, the 95-percent UCL of the arithmetic mean is
calculated using the following equation:

where:

UCL -- upper confidence limit
x = mean of the untransformed data
t -- Student's-t statistic
s = standard deviation of the untransformed data

n -- number of samples
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Exposure parameters for the selected site-specific receptors will be taken from the
scientific literature and Wildlife Exposure Factors Handbook (U.S. EPA 1993b). If
exposure parameters are unavailable for a selected receptor, a surrogate species will be
used instead. Exposure parameters will include information on animal (e.g.,
invertebrates, small mammals) and vegetation (e.g., grasses, fruits, leaves, roots, shoots)
intake rates, incidental soil ingestion, water ingestion, exposure frequency, exposure
duration, and body weights.

Chemical uptake and transfer to plant food source media will be modeled. Chemical
concentrations in plant parts can be predicted based on soil concentrations.
Concentrations in plant part can be calculated by the equation:

Ctrans = (Cs) X (UF)

where:

Ctran $ _- concentration from translocation of chemical through the root of the plan
(mg/kg)

Cs = concentration of chemical in soil (mg/kg)
UF = uptake factor (mg/kg vegetable divided by mg/kg soil)

For inorganic chemicals, the uptake factors based on soil concentration presented by Baes
et al. (1984) will be used to determine chemical concentrations in plant parts.

Uptake of organic compounds into leaf plants can be estimated using the equations
developed by Topp et al. (1986) and Travis and Arms (1988). The regression equation
developed by Topp et al. (1986) is as follows:

UFropp = (8.77 x 10s) x (M 2'38s)

where:

UFropp = uptake factor (mg/kg plant per mg/kg soil)
M = molecular weight (g/mole)

The equation developed by Travis and Arms (1988) is as follows:

UFT-A = 10(/'Sss-°'szslog Kow)

where:

UFr-A = uptake factor (rog/kg plant per mg/kg soil)
Kow = octanol:water partition coefficient

The values obtained from the two above equations are arithmetically averaged to produce
the uptake factors for vine and leafy plants:

UF = (UFTopp+ UFT_A)/2

To estimate organic compounds in plant roots, the uptake from the soil consists of the
chemical being sorbed to the root (rather than been taken up into the root). Briggs et al.
(1982) defined the root concentration factor as the concentration of chemical in the root
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divided by the concentration of chemical in solution surrounding the root, and related it
to the Kow.The plant root uptake factor can be estimated using the following equation:

UF = (0.03[Kow]°'77)+ (0.82 [(Koc][fool)

where:

UF = uptake factor (rog/kg plant per rog/kg soil)
Kow-- chemical-specific octanol:water partition coefficient
Ko, -- organic carbon partition coefficient
foc -- fraction organic carbon in soil

5.4 BIOLOGICAL EFFECTS ASSESSMENT

The biological effects assessment will summarize available information concerning
potential toxicological effects resulting from exposure to MCAS E1 Toro site chemicals.
The predictive ecological risk assessment will use toxicological information from
regulatory criteria and/or from the scientific literature. Site-specific information at Sites 2
and 17 will supplement existing data. For the purposes of the predictive ecological risk
assessment, the approach is to use chemical-specific toxicity derived from the literature
as denominators. Information presented in the Phase I RI ecological risk assessment will
also be included in the Phase II predictive ecological risk assessment.

5.4.1 Literature Review

Evaluating the toxicity of a chemical requires description of specific effects or endpoints
of concern, including the organism tested or observed, the nature of the effect, the
concentration or dose needed to produce an effect, the duration of exposure needed to
produce an effect, and the environmental conditions under which effects were observed.
Acute toxicity refers to adverse physiological effects to organisms immediately or shortly
after exposure to the chemical. Chronic toxicity involves long-term, cumulative effects
of smaller doses or diluted concentrations of the chemical. Both effects may lead to death
or disruption of vital functions, or sublethal physiological effects. The information
described above will be obtained by conducting a review of pertinent documents and
databases.

5.4.1.1 INFORMATION SOURCES

Assessment endpoints and measurement endpoints listed in Section 5.2.3 will be
discussed for the exposure routes. The data sources to be reviewed are listed below.

· Chemical Information System (CIS), including Aquatic Information Retrieval
(AQUIRE), Registry of Chemical Substances (RTECS), and Hazardous
Substances Data Bank (HSDB). These databases provide toxicological
information on aquatic and terrestrial organisms.

· AWQC documents (U.S. EPA by chemical). These documents served as a
primary data source for studies relating to potential toxic effects on aquatic life.
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* Wildlife Society Data Base, which provides toxicity information for terrestrial
receptors.

· Agency for Toxic Substances and Disease Registry (ATSDR). These documents
provide important information regarding NOAELs and LOAELs for a number of
chemicals.

· National Oceanic and Atmospheric Administration Sediment Criteria.

* California Water Resources Control Board Objective Plan for Enclosed Bays
and Estuaries, Inland Surface Waters, or Ocean Plan; Local and regional toxicity
studies conducted in southern California (i.e., Camp Pendleton).

Data on representative species from these sources will be interpreted with caution, since
conditions in the laboratory and at other sites limit direct comparisons with data from the
MCAS E1 Toro site. For example, differences in physiology between closely related
species or subspecies often complicate interpretations of toxicity bioassay results.

5.4.1.2 TOXICITY DATA

For the risk assessment, species representative of the site will be selected for
toxicological comparison to assess potential environmental risks associated with COPECs
at MCAS E1 Toro. For more subtle or chronic effects, the toxicity values are NOAELs
and the LOAELs. The NOAEL is a concentration or dose that did not produce any
observable toxicity in the test organism. The LOAEL is the lowest dose that produces an
observable toxic effect and is useful only in identifying toxic levels to determine a hazard
index. In general, an actual threshold for the toxic effect exists somewhere between these
two values. However, these values are used in the risk characterization section in the

analysis of the potential effects resulting from direct exposure and trophic transfer of
chemicals at the site. Potential risks will be assessed by comparing concentrations of
chemicals in soil, sediment, surface water, or ecological receptors with these estimates of
toxic and nontoxic values. In addition, toxicity data generated from the screening
ecological risk assessment for MCAS E1 Toro will also be used in the predictive
ecological risk assessment as provided in Appendix A.

If reference concentrations for aquatic species or reference doses for terrestrial species are
not available from the above sources, the U.S. EPA and DTSC will be consulted to
determine the appropriate action level for the protection of aquatic and terrestrial
receptors. Uncertainty factors may be needed to account for conditions under which a
surrogate criterion was developed that do not match those being assessed. Uncertainties
may include the following:

· lack of consideration of exposure via the food chain that may contribute
significantly to total exposure;

· studies that do not address sensitive indicators of toxicity, such as reproduction,
behavior, or pathology;
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· short-term studies where maximum tissue concentrations and/or toxic effect
were not attained;

· no data on the relevant species or a closely related species;

· lack of evaluation of a sufficiently sensitive endpoint; and

· inadequate controls and documentation of exposure.

Consideration will be given to adapting criterion for one medium (e.g., sediment) from
another medium (e.g., for water by using the partition coefficient between the two media)
or deriving a reference concentration or dose from published toxicity information, using
appropriate uncertainty factors and adjustments, if warranted and acceptable.

Information addressing toxicity to terrestrial receptors, plants, and aquatic receptors
generated in the Phase I RI screening ecological risk assessment will also be used in the
predictive ecological risk assessment. This information will complement other surrogate
toxicity criteria for COPECs not addressed in the screening risk assessment. Surrogate
toxicity criteria generated from the screening risk assessment are presented in
Appendix A, Tables A- 11, A- 12, and A- 13.

5.4.1.3 ECOLOGICAL DATA

Background information available regarding the presence of wildlife, plant species, and
area use will be collected and reviewed. Data sources may include, but will not be
limited to, the CNDDB and the California Wildlife-Habitat Relationships (WHR) System.
These data sources are maintained by the California Department of Fish and Game.
These data sources will provide information on resident and migratory species that may
utilize the areas as well as determining the occurrence of state or federal special-status
species or habitats that are considered rare within the areas. Information generated from
previous site investigations will also be incorporated.

A habitat assessment will be conducted for each of the sites, including the washes. The
habitat assessment will consist of a habitat delineation, vegetative cover survey, and
wildlife survey. The habitat assessment will provide information on whether suitable
habitat is present at each of the individual sites and whether ecological receptors (plant
and animal) are present at those sites.

5.5 CHARACTERIZATION OF ECOLOGICAL RISKS

The final step in the ecological risk assessment is the characterization of risks. In this
step, current and potential risks to receptors and ecological components (which may be
organisms [i.e., individual receptors], populations, communities, or ecosystems) are
estimated.

Chemical concentrations in environmental media and doses will be compared to available
toxicity information or benchmark values for biological effects through a hazard quotient.
The ecological risk characterization will identify those media that may pose a potential
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risk or hazardto ecological receptors. The risk characterization step will conclude with a
risk or hazarddescription which:

· includes a summary of the risks or hazards and uncertainties, and

· interprets the ecological significance of the observed or predicted ecological
effects resulting from chemical releases from MCAS E1 Toro.

5.5.1 Hazard Quotient Approach to Characterize Risk

The potential for chronic adverse effects will be evaluated by comparing exposure levels
with a chronic toxicity benchmark value using the following equation:

HQ = Dose/NOAEL
where:

HQ = hazard quotient; ratio of toxicity exposure
Dose = exposure level of intake (mg/kg/day)
NOAEL = no-observed-adverse-effect-level (mg/kg/day)

The NOAEL is the highest dose administered during a chronic toxicity study that does
not produce observable, adverse toxic effects. NOAELs for the COPECs will be obtained
from the scientific literature. If NOAELs have not been developed for certain COPECs
or have not been developed for the specific indicator species chosen, NOAELs from
surrogate species will be used to calculate the hazard quotient. Uncertainty factors and
adjustments will be used in case of interspecies extrapolation of NOAELs. The resulting
effect of an uncertainty factor is to derive a more protective estimate of sensitivity to a
chemical due to inherent uncertainties associated with different species.

Hazard quotients will be summed to derive a chemical-specific hazard index. Hazard
indices are additive between chemicals if the chemicals have the same mechanism of

action or common target organ. Hazard indices less than one for each chemical mode of
action or common target organ are reasonably good indicators that adverse effects on
assessment endpoints are unlikely and that chemicals concentrations have not been
underestimated.

This method is likely to overestimate rather than underestimate potential risk. This
method also accounts for individual compounds rather than cumulative effects of
complex chemical mixtures, unless each of the COPECs in the mixture is addressed.

Because species-specific toxicity testing for chemicals in soil, sediment, and surface
water may be absent, it may not be possible to determine the toxicity of each COPEC to
each type of organism. Accordingly, the basic dose-response information to be
incorporated in the risk assessment is from existing guidelines or scientific literature for
the most sensitive organism. This may require acute-to-chronic, route-to-route, species-
to-species, and other types of extrapolation to address potential toxic effects to specific
receptors.
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5.5.2 Ecological Significance
The ecological significance of the risk assessment results is essential to evaluate the

overall risks to the ecosystem. For each parameter modeled or measured, the potential

impact on a community or ecosystem level (or its supportive role in evaluating such an

impact) will be addressed in an analysis of ecological significance. Risk managers

depend on an adequate description of the significance of the risk findings in making

decisions about managing affected ecosystems.

The interpretation of ecological significance in the ecological risk assessment places risk

estimates in the context of the types and extent of anticipated effects. It is a link between

the estimation of risk and the communication of the assessment results. Some aspects

that may be considered in the discussion of the ecological significance include the nature

and magnitude of effects, the spatial and temporal pattern of effects, and the potential for

recovery once a stressor is removed. These are discussed below.

· Nature and magnitude of the effects: Concerned with the effects chemicals

may have on ecosystems and where the greatest impacts are likely to occur; the
ecological context associated with population-dependent and independent
factors that may influence the expression of the effect; and the magnitude and
likelihood of the effect occurring.

· Spatial and temporal patterns of the effects: Concerned with the extent of

chemical spill or release and associated degradation of that resource; and the
persistence of the chemical and how often it is likely to occur in the
environment, especially during critical life stages of organisms.

· Potential for recovery: Places potential ecological risks into broader ecological
context and considers the effects on other ecological receptors not specifically
addressed in the risk assessment.

· Potential to reach exposure point of an organism: Depends on characteristics
of the chemical, the organism, and the environment as well as factors that would

influence organism exposure and intake, including the following:

- ambient concentrations of a chemical in the media to which the organism is
most often exposed;

- bioavailability of the chemical, which may be influenced by pH, action
exchange capacity, organic carbon concentration, or other factors;

- physical characteristics of the organism, such as age, gender, size, surface
area, morphological structure, and physiological components;

- metabolic processes that reflect species-specific rates of accumulation,
storage, degradation, or excretion of compounds; and

- feeding behavior that may vary with season and life stage, and the ability to
detect and avoid affected media or food.
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5.5,3 Uncertainty Analysis

Uncertainties in estimating ecological risks are often of greater magnitude than those for

estimating human health risks, such as uncertainties in routes and magnitudes of intake

by ecological receptors. The nature of these uncertainties will be discussed in the risk

assessment with regard to relevant exposure pathways for ecological risks.
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Table A-1

MCAS El Toro Chemicals of Potential Ecological Concern In Soil Exceeding Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page I of 5

Parameter 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 11' 18 19 20 21 22

ORGANICSB

1,1.1-Trlchloroelhane -nn

1,2-Dichloroelhene(tolal) -nn

2,4,5-T nnn

;2,4,5-Trlchlorophenoxy -nn -nn
propdonI= acid

2,4-D nnn
i i .,. .

2,4-DB nnn nnn
, J,

2,4-Dlmethylphenol nnn

2-Bulanone (MEK) -nn -nn -nn -nh -nh -nn -nh -nhi ...

2-Hexanone nnn nnn nnn nnn n nnn

2-Methylnaphthalene nnn nnn nnn nnn nnn nnn

4',4'-ODD n-n n-n n-n n-n n-n n-n n-n n.n n.n n-n
ii ·, --,

4',4'-DDE nnn nnn innn nnn nnn nnn nnn nnn nnn nnn
i

4',4'-DD1' I, im

4-Melhyl.2-penlanone nnn

4-Methylphenol nnn

Acenaphthene n-n n-n

Acenaphlhylene nnn nnn

ZAcetone --n --n --n -n --n --n -.n --n --n -.n --n --n --n --n --n --n
.,

-o Aldrin -n-
cc3
m Alpha chlordane -nn -nn -nn -nn -nn -nn

.-, Anlhracena -nn ?n -nn
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> TableA-1

MCAS El Toro _hemlcala of Potential Ecological Concern In Soil Exceeding Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 5

Parameter I 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Benzene --n -n --n

Benzo(a)anthracena Mnn Mnn Mnn M.nn Mnn Mnn Mnn Mnn

Benzo(a)pyrene --P --P --P -P --P .-P ..p ..p ..p ..p ..p ..p
i ·

Benzo(b)fiuoranthena -nn -nn -n_ -nn -nn -nn -nn -nn -nn

Benzo(g,h,i)pmylene nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn
ii , ,

Benzo(k)fluoranthene -nn -nn -nn -nn -nh -nn -nn -nn -nn

Benzylbutyl phlhalate nn -nn -nn -nn -nh -nh -nh

,Betachlordane nn

Alpha-BHC nnn nnn

Delta-BHC -n- -n- -n-

GammaBHC nnn

Bis(2-ethylhexyl)phthalate -n --n --n --n --n --n --n -n --n --n --n --n --n --n --n --n
Carbazole nnn nnn nnn nnnnnn'

Carbondisulfide -nn

CarbonTetrachloride nnn nnn nnn nnn nnn nnn nnn nnn nnn
i i, i , , i ,

Chfysene -nh -nn -nn -nn -nh -nh -nn -nh -nn -nh -nn -nn

Dalapon -nn -nn -nn

Dibenzofuran -nn -nn -nn,

Di-n-butylphthalate --n

Dichlorprop -nn

Dieldrin

Disthylphlhalate n-n n-n , _,I
Dlmethylphthalate -nr -nn



Table A-1
'1 , i

MCAS El Toro Chemicals of Potemlal Ecological Concern In Soil Exceeding Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page 3 of 6
i ii r

Parameter 1 2 3 4 6 6 ? 6 9 10 11 12 13 14 15 16 17 16 19 20 21 22

EndosulfanI -n- -n- -n-
,,i i i

EndoeulfanII -nh -tm nn -nn

Endoeulfansulfate nnn nnn ntm ntm nnn nnn. nnn
Encldn -nn -nn -nn nn -tm -nh

Endrin aldehyde nnn ntm ntm tmn

Enddn ket_e nnn nnn nnn tmr ntm nnn ntm
· mi ....

Ethyl ber_ene -n --ri --n
ii lB ,,11 '1

Flumanl_ne --n -n --n --n --n --n --n --n --n --n --n --n --n

FKJomne n-n n-n n-n
i ii

Gamma chlordane nn -nn -nn -nn -tm -tm .nn

Heptachlor epoxlde -nh

Hexac_oethane nnn
· . mm

Indeno{1,2,3-cd)pyrene -mi .lin -nh .nn -tm -nn -nn -nn -nn -tm
,. i,m. , .

Isophorone nnn
. ii

Melhoxychl_ -tm -tm -nfl -nn -nh -nh

Methylene chloride -n --n -n -n -n --n --n --n --n --n --n --n
i i

MCPP nnn tmr

Naphthalene -n --n --n --n -n

O_achlorodibenzo tmn
-p-dioxin

PGB 1248 nnnI_

PCB 1254 nP nnP
?

PGB 1260 -tm nn ',
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cD TableA-1

MCAS El Toro Chemlcala of Potential Ecological Concern In Soil Exceeding Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page 4 of 5

Parameter I 2 3 4 5 6 ? 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Phenanlhrene -nn -nn -nn -nn .nn -nn .nn -nn -nn -nn
i i,ii

Phenol -nn

Pyrene -nh -nn -nn -nn -nn -nn -nn -nn -nh -nnl -nh -nn -nn -nn

Tetrachloroelhene nnn nnn

Toluene -n -n -n --n --n --n --n -n --n --n --n --n -n --n --n --n --n -.n --n --n

Petroleum hydrocarbons nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn
(total recoverable)

TFH-dlesel nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn

TFH-gasoline nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn

Trichloroethylen. --n

Xylenes (total) nn -nh -nn -nn -nn -nn -nn

INORGANICS

Aluminum MIP Mil:) Mil:) MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP Mil:) MIP MIP_ MIP MIP MIP

Antimony nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn

Arsenic P P P P P P P P P P P P P P P P P P P

Barium Mnn Mnn Mnn Mnn!Mnnl Mnn! Mnn Mnn Mnn MnnI Mnn Mnn Mnn Mnn Mnn Mnn Mnn Mnn Mnr Mnn

Be_/llium -n- -n- -n- -n- -n- -n- -n- -n- -n- -n- -n- -n- -n- -n- -n- n- -n- -n-

Cadmium M M MIP M MP M MIP M M MP M MP M M MP M MP M M
'--i

Chromium MP MP MP MP MIP MP MIP! MP MP MP MP MP MP MP MIP MP MP MP MP

Cobalt M M M M M M MP M M M M M M M MI M MP MP' M M

Copper MIP P! P MIP

Lead M MI MIP MIP MIP Mil:) MIP MIP MIP IM MIP MIP MIP MIP MIP MIP M MIP IMP IMP

Manganese -nn -nn -nn -nh -inn -nn .nn -nn -nh -nn -nn' -nn -nn -nh -nnl -nn -nn -nn -nn -n_



Table A-1

MCAS El Toro Chemicals of Potential Ecological Concern In Soil Exceeding Criteria
MCAS El Toro Phase I RI Technical Memorandum

·.. Page S of S

Parameter I 2 3 4 S 6 ? B 9 10 11 12 13 14 15 16 17 16 19 20 21 22
., , . . . ,

Mercury Mn M M M M M M MIP M MP M MP: M M M M M M M

Nickel MP MP MIP P

Selenium nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn rmn nnn nnn nnn, nnn nnn nnn nnn

Silver -ri -n -n -n .et -nP -n -nP' -n mP -n -n -n -n -n

Thallium nfl _ nn nn fin Iill IIII n.q rm illl nn nn nn nn nn nn nn nn nn
II I I I .......

Vanadium M MP MP MP MP MP MP MP MP MP MIP MP MP MP MP M MPI MP MP MP
II I [ ......

Zino IP I I MIP IP I I I MIP I

Notes: (blank means chemical nm delecled or did nol exceed criteria)

M Marmmdlensoil Ingemlon dose exceeded acoeplable Ingeellon dose for a mi (Appenclk H3).
I Invmtebrale cdleda were exceeded by maximum roil concentration ffebla 7-26).
P Plar_ criteria were exceeded by maximum roil concenlralior! (Table 7.30).
n notoxicityvaluesavailablefmmammm,Invenel_ale,plains(tO.,-n meannotcaecumf_ _ toxicay).

Source:Jacobs Engineering, 1993a.

(I)

>.
&

kt_t
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Table A-2

MCA8 El Toro Chemical-,of Pelenllal EeologlemlCoeeem bt Sedlmo_l
Comparison to Sediment Cdtedm

MCA8 El Tom PhiN, I RI Tor,lml_ MmnmmNJum

Sheel 1 of S

Huadb4r'

18b

Borrego Marmhbum
Canyon AO.a Chinon Bee Conyon Channel San Diego Creek

?.,4,5.Trl;hl_roldmnoxy ............ C.,/C .......
Mopdo_o acid

2.4-DB C/C ...... CIC ..... C/C ......

2.Outanone .................. C/C ....
i

2-Hexanofie C/C

2-Methylrmphthalene .................. N/C

4,4'-DDD - N/N - - Y/Y ............. Y/Y
i

4.4'-DDE - N/E - - Y/Y .... Y/Y - Y/Y N/Y ..... Y/Y

4',4'-DDT Y/N Y/Y - - Y/Y .... Y/Y - Y/Y Y/Y - - N/N - - Y/Y

4-Melhy_ ................. ClC c/c - -

Acenaphlher_ .................... N/C

Acenaphthyleneh ....................... N/C

Acetone ClC ClC C/C - C/C C/C ClC C/C - CiC ClC ClC - - ClC C/C

Npha chlmdmm N/H - - - N/N ............. N/Y

/bdhmcene ...................... N/C

-o Benzene C/C
cc)
co Benzo(a)anthmGene .................... N/C
,>

,&

--,I Beruco(_pyreno .... N/N .................... NIC

Bonzo_)ltu_'m_hone .... N/c ........................ N/C
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TableA-2
i i i

MCAg El Tom Chemical. of Potential Ecological Concern in Sediment
Comparleon to Sediment Criteria

MCAS El Toro Phase I RI Technlc. d Memog'andum

Sheet 2 of 5
"T

Site Numbelr a

18 b

Bo.ego Marahbum
Canyon Ague Chinon Bee Canyon Channel San Diego Creek

Chemlc/I 2 3 4 6 12 14 Dnc Up d Dnc Up d Dnc Upd Dnc Up d AC ® BC f MCg 20 21
,,, ,,

Benzo(g.h,i)perylene ....................... N/C

Benzo(k)fiuomnlhene .... N/N ..................... NIC

Sanzyl butyl phltmlate YIC ....................... N/C

Bi.(2-elhylhexyl) YIC YIc - YIC Y/C YIC .... YIC .......... Y/C YIC
pMImlale

Cmbazole .................... CIC

Cmbon telrachlorkle CIG - _ _ CIC ...................

Chrysene ...... N/C ..................... N/C

Dalapon ...... CIC ............. CiC .....

Delta BHC ........... E/C ..........

Dibenzo(a,h) ...... N/C .................. N/C
anthracene

DIbenzoluran ....................... C/C

Dichlorolxop ............ C/C .. C/C C/C .........

Dieldrin ........................ N/N
,. , ,,,,

Endosuffan suffate ..... N/C ......... y/C .............

FluoranUmne ..... N/C N/C ...................... N/C

Fluo_ene ...................... C/C

Gamma chlordame N/N - - - N/N ................... ....... N/E , L

Indeno(1,2,3-cd) pyrene .... N/C N/C ................. N/C



, Table A-2

MCASEl Toro Chemic,ale of PotentialEcological Concern b Sediment
Compafieonlo 8m:llmentCdteda

MCA8 El Toro PhaaeI Itl Technlul Memm'andum

Sheet 3 of S
iiii

Site Numbor s
lull

18b

BorTego Ider.hbum
Canyon Agua Chinon Bee Canyon Channel hn Diego Creek

,.,

Chemlr.,d 2 3 4 6 12 14 Dnc Upd Dnc Upd Dn¢ Upd Dnc Upd ACe BCf MCg 2Q 21

MCPP C/C ..................
,.,.. ..

Melhoxychl_r C/C

Methylenechlmide N/C -- - N/C N/C - -- N/C - N/C - N/C N/C .... N/C N./C

PetroleumHydrocaH)om C/C ClC - C/C CIC CIC ......... C/C ..... C/C C/C
[loUdrecoverable)

Pllenanb'_efie .................... ¥1C

Pymne .... N/C N/C ............... N/C

Toluene N/C N/C - N/C N/C ............... N/C

Trichbroethylene ClC

TFH-dieml - CIG - C.,/G GIG CIG ................. c/c ClC

TFH-guollne ClC C/C - C/C ClC C/C .... ClC - - CIC - - - C/C - CfC C/C

INORQANIC$

Aluminum CIC ClC C/C CIG CIC CIC tic ClC ClC ClC ClC CtC ClC ClC ClC ClC ClC ClC ClC

Antimony ClC -- C/C .............. CIG CIG CIC -

/Imlenl= C/N ClN C/IN C/N C/Y ClN - ClN ClN C/Y CiN C/N ClN -- CIN ClN ClN C/Y C/Y

Barium ClC CIG CIG C/C CIC CIG ClC ClC C/C C/C ClC ClC CIC C/C C/C ClC ClC ClC C/C

_Q Beryllium . C/C C/C .......... C/C ............
(_ ,.

_>
Cadmiumi C/Y C/Y C/Y C/Y CH CH - CIE ClN C/Y , ClN C/Y CIE CIN - C/Y CH C/Y C/Y

ChromiumI CIN ClN CIN C/N ClN ClN ClN ClN ClH ClN ClN ClN CtN ClN ClN ClN ClN C/Y ClN , _

Cobalt CIG C/G GIG GIG GIG CIG -- CiO ClC ClC C/C C/C tlc -- C/C C/C ClC ClC C/C



"o

? Table A-2
O

MCAS El Toro Chemlcalm of Pa4ectlal Ecological Coficem In Sediment
Compadaon Io Sedlmen! Criteria

MCAS El Tom Phase ! RI Technical Memorandum

Sheet 4 of S

$11eNumber a

18 b

Bo.ego Marahbum
Canyon Agun Chinon BN Canyon Channel San Diego Creek

Chemical 2 3 4 6 12 14 ' Dn ¢ Up d Dn c Upd Dn c Upd Pn© Up d ACe BC! MCg 20 21

Coppe_j CIN CIN C/Y CIN C/N ClN - C/N ClN C/N CIN CtN C/N ClN C/N CIN CIN C/Y C/Y

LeadI ClN GIN C/Y C/Y C/Y ClN -- ClN ClN ClN GIN ClN ClN ClN C/N C/N C/N C/Y C/Y

Manganese CIN GIN C/N CIN C/N GIN CIN CIN CIN C/N CIN (;IN C/N CIN C/N ClN ClN CIN C/Y

Mercury - - C/E - C/Y C/Y C/Y -- C/Y -- C/Y -- C,/Y C/Y C/Y - C/Y - C.,qt'

Nickel I C/N C/N ClN GIN G/N C/N -- C/N GIN ClN ClN ClN CtN - ClN ClN C/N C/Y C/N

Selenium C/C ......... C/C - ClC - - ClC ClC C/C

Silver - - CIC CIC ClC ..... CIC ........ C/C - -

Thallium h ClC .... C/C .... ClC - C/C ClC - - C/C - -- ClC

Vanadium CIC C/C C/C ClC C/C C/C CIC C/C C/C C/C C/C CIC C/C C/C C/C C/C C/C CIC -



, TableA-2
, , , , .

IdCAS El Tm Chemicals of Potential Ecological _ In 8edlnvml
Comparlaon to hdlmenl Crltldl

MCAG El Toro Plume I RI Technical MemMandmn

Sheet S of S

8h Number"

18 b

BQrrego Marehbum
Canyon Agua Chinon Bee Canyon Channel San Diego Creek

ChemlGII 2 3 4 8 1"' 14 Dn c Upd Dn C Upd Dn © Upd Dnc Up d AC e BC f MC g 20 21

zJ.cI c/. c/. c/Y c/N c/Y C/N C/N C/. C/. C/. C/. C/H C/. C/. C/N C/. C/. C/Y C_

Notes:

nSedlment .arnplmi were not taken at Sites 1, 5. 7, 8, 9. 10, 11, 13. 15. 16, 17. 19, a,ld 22.
bMaudmum concenbntlon uaed in oompmbofi taken horn the 4/2 database. AH other sites used maximums repogted In the 3/29 database.

Dn=Downstreem sampling _talion.
Up=Upslream sampling .blUon.
AC=Confluence o4 Agua Chinon Wash and San Diego Creek.
BC=Confiuence o4 Bee Canyon Wash and San Diego Creek.

gMC=Confiuertce M Marahbum Channel and San Diego Creek.
hData In-ufi_lanl Io develop criteria. Value used in compmison was · LOEL
ICfiWla used in compadson b hmdneu dependent.

J_ Maximum concan_r,dton compared to EqP bu4KI aitMb/maximum concennlion compared to LEL cliterit

Y-Maximum concankration exceeds .edimanl crlterhL
N=Maxlmum concenbation doee not exceed Iodiment criteria.

E=Maxlmum concentratk3n equal rudiment criteria (within 0.5).
C,=Sedimefil criteria not available [M chemical.

Source: Jacobs Engineering, 1993a.

-o

(1)

?
._a
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Table A-3
i

MCAS El Toro Chemicals of Potential Concern
In Surface Water Runoff

Comparison to Water Quality Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page I of 3
Site Numbera

18 n

Borrego Agua Bee Marshburn
Canyon Chinon Canyon Channel San Diego Creek

Chemical 2 3 DnC UPa I %°1 c'lcO
ORGANICS

1,1,1-Tdchloroethane ................... N
ii i

2.Bulanone ...... NA ..............
,,, ,,

4,4'-DDE ............. y ........

4,4'-DDT .......... Y .......

4-Nilrophenol ....... N,I -- N,i ..........
,,, ,,

Acetone NA HA ...... NA NA .. NA .....

Benzylbulyl phlhalate ...... E,I ........... E,I

Beta-BHC ..... N,I Y ...............
J,

Bis(2-ethylhexyl)phlhalale .- N - _ N -- N ...........

Chloroform .... N,I ..... N,I ........

De#a-BHG ...... N,I .... N,I .......

Endosulfansulfate ......... Y .......

Gamma Chlordane ....... Y - -- E - - Y -

Methyl chloride -- - N N N N - N - - N N N

=o Methylenechloride - N ...... N ......CO
CD

? TFH - diesel NA NA - NA .... NA .......
...k

co Toluene ......... N ......
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> TableA-3
...a.

MCAS El Toro Chemicals of Potential Concern
In Surface Water Runoff

Comparison to Water Quality Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 3
Site Numbera

Chemical 2 3 18b

Borrego Agua Bee Marshburn
Canyon Chinon Canyon Channel San DiegoCreek

INORGANICS

Aluminum Y Y Y Y Y y y y y y y y y

Anlimony N N N N N N -- N N N N N N

Arsenic N N N N N N N N N N N N N

Barium NA NA NA NA NA NA NA NA NA NA NA NA NA

Beryllium Y,I E,I Y,I N,I N,I Y,I N,I E,I N,I N,I Y,I N,I N,I

Cadmium Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y.h Y,h Y,h Y,h

Chromium N,h N,h N,h N,h N,h N,h N,h N,h N,h N,h N,h N,h N,h

Cobalt NA NA NA NA NA NA NA NA NA NA NA NA NA

Copper Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h

Cyanide - NA -- _ NA -- NA NA NA NA -- NA -

Lead Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h Y,h

Manganese NA NA NA NA NA NA NA NA NA NA NA NA NA
I

Mercury NA Y Y Y Y Y NA Y Y Y Y Y NA

Nickel N,h N,h N,h N,h N,h N,h N,h N,h N,h N,h N,h N.h N,h

Selenium Y Y N - N ....... N -- N -

Silver .... Y ..........

Thallium N,I - _ _ N,I - _ N,I - _ N,I N,I -

Vanadium NA NA NA NA NA NA NA NA NA NA NA NA NA



Table A-3

MCAS El Toro Chemicals of Potential Concern
In Surface Water Runoff

Comparison to Water Quality Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page 3 of 3
Site Numbera

Chemical 2 3 18n

Borrego Agua Bee Marshburn
Canyon Chinon Canyon Channel SanDiego Creek

Zinc Y,h Y,h Y,h Y,h i N,h Y,h I Y,h Y,h ....I N,h N,h I Y,h I N,h I Y,h
Notes:

baSMUffacerunoff samples were collected al Sites 2, 3, and 18 only.
aximum dstected concanlrations for Site 18 taken from the 4/2/93 database. Maximums for afl other sites taken from the 3/29/93 dalabase.

_iDun = Downstream sampling station.
p = Upstream sampling station.

.eAC = Confluence of Agua Chinon Wash with San Diego Creek.
iBC = Conlluence of Bee Canyon Wash with San Diego Creek.
gMO = Cofffluance of Marshbum Channel with San Diego Creek.

Y = Maximum delected concanlratlon exceeds criteria
N = Maximum delecled concenhatlon did not exceed water quality criteria.
E = Maximum datecled concentration within 0.05 ug/L of the water qualily criter_
h = Water quality criterion Is based on water hardness.
I = Water quality criterion could nol be developed; comparison value used was a LOEL

NA -- Water quality critarie not avallabie.
- Chemical not delecled at sile.

Source: Jacobs Engineering, 1993a.
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Table A-4 "
i _ ,,,

Ecological Risk Screening Criteria-Surface Soil
MCAS E! Toro Phue II RI Work Plan

Page 1 of 5

Vertebrates

Calculated Bioaccumulatlon:
Dosea'b Criteriac moll - earthworms- birds Invertebrates a Plantaa

Chemical (mg/kg-hw/day) (ag/kg) (mg/kg) (ag/kg) (mg/kg)
iii

Organics:

1,1,1.Trichloroethane 500 6,700 nc - _
i i

1,2-D_hloroethene(total) 17 (mouse) 142 nc - -

_4,5-+dchlorophenoxy - - nc - _
pmpriordc_lcl

2,4,5-T - - nc _ _
i i iii

2,4-0 - - nc _ -

2,4-09 - - nc - -

2,4-O_ethylphenol - - nc ' - - J

__ i ii i i;2-Bu_'tona 173 2,308 nc - -

2-H_one - - nc - - 1

2-Methylnaphthalene - - nc - - I

4',4..ODD - - 0.35 - - l,
iiimlll

4',4-DDE - - 0.028 - - I

4',4-DDT 113 1,506 0.5 3 12.5 1

4-Methyl-2.pentanone - - nc - - i
i

4-Methylpheno! - - nc - - !
i iiimm ii

- - nc - 25 Ji
ii

Acenaphthylene - - nc - - [

Acetone 9,750 130,000 nc - - )
i i

AIc!_ 67 893 nc - 12.5 i

Anthracene 3,300 44,000 nc - - i

Benzene 17.6f 235 nc - - I
ii

Be_(a)anthmcene 2 26 .. nc - - I
i

Benzo(a)pymne ,50 667 nc - 0.01 !i

B_(b)fiuoranthene 40 533 nc - - J.
ii

I
Benzo(g,h,0pe_lene - - nc - - _

Be_(k)fiuoranthene 72 960 nc - - ,
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Table A-4

Ecological Risk Screening Criteria-Surface Soil
MCAS El Toro Phase II RI Work Plan

Page 2 of 5

Vertebrates

Bloaccumulation
Chemical

Calculated soil -
Dosea,b Criteriac earthworms -
(mg/kg- (mg/kg) birds Invertebratesa Plantsa
bw/day) (mg/kg) (rog/kg) (mg/kg)

Benzo(k)fiuoranthene 72 960 nc - -

Benzylbutylphthalate - - nc - -

BHC-alpha - - nc - -

BHC-beta - - nc - -

BHC-delta - - nc - 12.5

BHC-gamma - - nc - -

di.n-Butylphthalate 8,000 106,600 nc - -

Carbazole - - nc - -

Carbondisulfide 11 142 nc - --

Carbon tetrachloride - - nc - -

Chlordane-alpha 40'7 6,093 O.1 19.2 -

Chlordane-beta - - nc - -

Chlordane-gamma 457 6,093 nc - -

Chrysene 99 1,320 nc - -

Dalapon 15 200 nc - -

Dibenzofuran 1 13 nc - -

Dichloroprop - - nc - -

Dieldrin 46 613 0.038 25 0.51

Disthylp_halate - - nc - -

Dimethylphthalate 7,200 (mouse) 60,000 nc - -

EndosuffanI 2 26.7 nc - 1,000

EndosuffanII 200 (mallard) 2,000 .- nc - -

Endosuffansuffate - - nc - -

Endrin 7.5 100 nc - -

Endrinaldehyde - - nc - -

Endrinketone - - nc - -
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Table A-4

Ecological Risk Screening Criteria-Surface Soil
MCAS E! Toro Phase il RI Work Plan

page 3 of 5

Vertebrates

Chemical nioaccumulatlon

Calculated soil -
Dosea'b Criteriac earthworms -
(rog/kg- (mg/kg) birds Invertebrates a Plantsa
bw/day) (mg/kg) (mg/kg) (mg/kg)

Ethylbenzene 97.1 1,295 nc - -

bis(2-Ethylhexy0phthalate 65 867 nc - -

Fluoranthene 125 (mouse) -1,042 nc - -

Fluorene - _ nc 173 -

He_achlor epoxide 0.25 3.3 nc - -

Hexachloroethane - - nc - -

Indeno(1,2,3-cc0pyrene , 72 960 nc - -

isophorone - - nc - -

MCPP - - nc - -

Methoxychlor 2,000 20,000 nc - -
(mallard)

Methylenechloride 5.65 78 nc - - t

I

t

Naphthalene 41 547 nc - 100 I,

Octachlorodibenzo-p-dfoxin - _ nc - m _

PCB 1248 - - nc - -
m .._ t

PCB 1254 5 67 nc - 1 {

PCB 1260 841 11,213 nc - - m ,

Petroleum hydrocarbons - - nc _ _ i(totalrecoverable)

Phenanthrene 10 (mouse) 83 nc - - {

{

mm

Phenol 60 800 nc - - J

Pyrene 125 (mouse) 1,042 nc - - {

Tetrachloroethene - - - nc - -

TFH diesel - - nc - -

TFH gasoline - - nc - -
mmm

Toluene 223 2,970 nc - 1000

l
Tdchloroethylene 17.9 (mouse) 149 nc - - _
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TableA-4

Ecological Risk Screening Criterla-SuHace Soil
MCAS El Toro Phase II RI Work Plan

Page 4 of 5

Vertebrates

Chemical Bloaccurnulatlon

Calculated soil -
Dose a'b Criteria c earthworms.
(rog/kg- (rog/kg) birds Invertebrates a Plants a

bw/day) (rog/kg) (rog/kg) (mg/kg)

Xylene 179 2,390 nc - 1000

Inorganics:

Aluminum 14 187 nc 2500 0.1

Antimony - - nc - 5

Arsenic 6.4 85 4.8 230 2

Barium 0.25 3,3 nc - -

Beryllium 0.54 7.2 nc - 10

Cadmium 0.004 0.05 0.01 0.2 3

Chromium 0.46 6.1 nc 100 50

Cobalt 0.05 0.67 nc 82.5 20

Copper 12.5 167 nc 2.7 23

Lead 0.45 6 28 15 20

Manganese 930 12,400 nc - 1500

Mercury 0.003 0.04 0.05 10 0.3

Nickel 5 66.7 nc 500 20

Selenium - - nc - -

Silver 181.2 2,416 nc - -
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Table A-4
,%

Ecological Risk Screening Crlterla-_ufface Soil
MCAS [] Toro Phase II RI Work Plan

Page 5 of 5 I

Vertebrates

flioaccumulatlon
Chemical

Calculated soil -
Dosea'b Criteriac earthworms -
(mg/kg- (mg/kg) birds Invertebratesa Plainsa
bw/day) (mg/kg) (mg/kg) (rog/kg)

Thallium - - nc - 1

Vanadium 0.7 9.3 no 500 50

Zinc 98.3 1,310 3 662 70

Notes:
- = Not available.
nc = Not calculated becausechemical does not significantly bioaccumulate.
b_/.ourcesfor ecological risk criteriafor vertebrates,invertebrates,and plants is presented In the Phase I tach memo.

oxicity dose is for rats unless otherwisespecified.
CVertebratecriteria were calculated using the following equation:

Crtteda = TV x BW

IR x CF
where:

TV: toxicity value or dose (rog/kg bw/day)
BW: test animal body weight (kg bw)
IR: test animal ingestion rate (rog/day)
CF: soil conversion factor (1 x 10-6kg/mg)

Body weights used for calculations are: rat (0.2kg), mouse (0.025 kg), and mallard (0.2.5 kg).
Ingestion rates used for calculations are: rat (15,000mg/day), mouse (3,000 mg/day), and mallard (250,000
mg/day).

Source:Jacobs Engineering,1993b.
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Table A-5

Ecological Risk Screening Criteria-Surface Water
MCAS E! Toro Phase II RI Work Plan

Page 1 of 2

EPA or. State Water Quality Criteria a

Chemical Acute b Chronic b

Organics: (pg/I)

1,1,1-Trichloroethane - 18,000

2-Butanone - -

2-Methylnaphthalene - -

4',4-DDE 1050 0.001

4',4-DDT 1.1 0.001

4-Nitrophenol - 150

Acetone - -

Benzylbutyl phthalate - 3

8HC-beta - 0.08

BHC-clelta - 0.08

Carbon disulfide - -

Carbon tetrachloride - -

Chlordane-gamma 2.4 0.0043

Chlorodibromomethane - -

Chloroform 28,900 1,240

Endosulfan sulfate - 0.056

bis(2-Ethylhexyl)phthalate 400 360

Methyl chloride - 11,000

Methylene chloride - 11,000

TFH-cliesel - -
I

Toluene - 17,500

Inorganics: (mg/I)

Aluminum 750 87

Antimony " 88 30

Arsenic 360 190

Barium - -

Beryllium 130 5.3

Cadmium 19/3.9/12 3.6/1.2/2.5
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TableA-5

Ecological Risk Screening Criteria-Surface Water
MCAS El Toro Phase II RI Work Plan

Page 2 of 2

EPA or State Water Quality Criteria a

Chemical Acute b Chronicb

Chromium 5,405/1,737/4,306 694/212/474

Cobalt - -

Copper 55/18/47 42/12/28

Cyanide 22 5.2

Lead 477/82/303 20.9/3.3/11.5

Manganese - -

Mercun/ 2.4 0.012

Nickel 4,582/1,420/3,385 550/162/371

Selenium 20 5

Silver na/na/24 0.12

Thallium 1,400 40

Vanadium - -

Zinc 379/117/280 371/109/250

Radionuclides: (pCI/I)
l

Gross alpha - J -

Gross beta - I -

Notes:
- - Not available.
aSources for EPA and State Water Quality Criteria ate presented in the Phase I technical memorandum,
bcriteria that are hardness dependent are listed as follows: site 2/site 3/site 25. The hardness for each site in mgCaC03/I
is >400 for site 2, 103 for site 3, and 275 for site 25.

Source: Jacobs Engineering, 1993b.
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Table A-6

Ecological Risk Screening Criteria-Sediment
MCAS El Toro Phase II RI Work Plan

Page 1 of 3

Sediment Criteria a

Basedb I Sediment LELcChemical EqP

Organics: (pg/kg)

2,4,5-Trichlorophenoxy proprionic acid - -

2,4-DB - -

2-Butanone - -

2-Hexanone - -

2-Methylnaphthalene 105,400 -

4',4-DDD 15.4 8

4',4--DDE 88 5

4',4.-DDT 4.86 9

4-Methylphenol - -

Acenaphthene 2,800 - ..

Acenaphthylene 31,000 - ...

Acetone - -

Anthracene 173,600 -

Benzene - -

Benzo(a)anthracene 17,000,000 -

Benzo(a)pyrene 68,000,000 -

Benzo(b)fiuoranthene 6,800,000 -

Benzo(g,h,Open/lene 20,000,000 -

Benzo(k}fiuoranthene 6,800,000 -

Benzylbutyl phthalate 1,020 -

BHC-delta 10.6 -

Carbazole - -

Carbon tetrachloride - -
,, ,,, , , ,

Chlordane-alpha 12.04 5

Chlordane-gamma 12.04 8

Chrysene 2,480,000 -

Dalapon - -

Dibenzo(a,h)anthracene 40,920,000 -
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Table A-6
i

Ecological Risk Screening CrRerla-Sediment
MCAS El Toro Phase II RI Work Plan

Page 2 of 3

Sediment Criteriaa

Dibenzofuran Chemical - -

Dichloroprop - _

Dieldrin 180 19

EndosulfanII - _

Endosuffansulfate 2.63 _

Endrin - _

Endrinketone - _

bis(2-Ethylhexyl)phthalate 8.64 -

Fluoranthene 20,400 -

Fluorene - _

Indeno(1,2,3-ccOpyrene 20,000,000 -

MCPP - -

Methoxychlor - -

Methylenechloride 1,936 -

Petroleumhydrocarbons(total) - - t/I
Phenanthrene 2,460 -

Pymne 470,000 - i

Toluene 105,000 - Jl
/

Il
Trichloroethylene - _

TFH-diese, - - II
II

TFH-gasoline - _

Inorganlcs:(mg/kg) II
Aluminum - _

Antimony - - II
II

Arsenic - 5.5

Barium - - II
II

Beryllium - -

Cadmium - 1

'- IIChromium - 31

Cobalt - - I!
.r
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Table A-6

Ecological Risk Screening Criteria-Sediment
MCAS El Toro Phase II RI Work Plan

Page 3 of 3

Sediment Criteria a

Copper Chemical - 25

Lead - 31

Manganese - 457

Mercury - 0,12

Nickel - 160

Selenium - -

Silver - -

Thallium - -

Vanadium - -

Zinc - 110

Notes:
- = Not available. '--

baSourcesfor ecological risk criteria for sediment are presented in the Phase I technical memorandum.
EqP based sediment criteda were calculated as function of TOC (20 g/kg).

CLowest Effect Level used for inorganic comparisons.

Source: Jacobs Engineering, 1993b.
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Table A-7

Results of Background _tatlstlcal Analysis - Metals
MCAS E! Toro Phase II RI Work Plan

Number Arith. Estimated 99th Percentile
Parameter Stations Mean Mean CV 50% Conf. Units

Silver 11 .3 .3 .30 .55 MG/KG
i =

Aluminum 11 7212.0 7307.1 .53 25396.26 MG/KG
,, ,=,

Arsenic 11 1.9 2.3 2.18 37.61 MG/KG

Barium 11 69.6 70.4 .60 281,01 MG/KG

Beryllium 11 .3 .3 .55 1.20 MG/KG

Calcium 11 8651.6 6645.9 1.28 62164.12 MG/KG

Cadmium 11 1.6 1.5 2.09 23,11 MG/KG
L

Cobalt 11 3.2 3.6 1.19 31.02 MG/KG

Chromium 11 11.1 11.6 1.45 124.81 MG/KG

Copper 11 7.7 7.9 1.41 82.91 MG/KG

Iron 11 8404.3 8881.8 ,88 54001,66 MG/KG

Mercury 11 .1 .1 1.01 .37 MG/KG

Potassium 11 2150.2 2258.5 .92 14399.89 MG/_G

Magnesium 11 3359.5 3377.4 .78 18014.29 MG/KG

Manganese 11 170.4 181.8 .89 1114.98 MG/KG

Sodium 11 228.3 228.8 .38 ,592.31 MG/KG

Nickel 11 13.1 13.0 2.00 193,61 MGIKG

Lead 11 6.0 6.3 .71 29,91 MG/KG

Antimony 11 1.4 1.4 .26 2,81 MG/KG

Selenium 11 .1 .1 .69 ,48 MG/KG
L ' " "

Thallium 11 .2 .2 .53 ,60 MG/KG

Vanadium 11 30.4 30.8 127 285,55 MG/KG

Zinc 11 31.9 32.3 .81 179.47 MG/KG

Source: Jacobs Engineering, 1993b.
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Table A-8
Wildlife Known to Occur at MCAS El Toro and Habitat Utilization

Habitat

Special Annual Coastal
Common Name Scientific Name Status Grassland Sage Scrub Riparian

Amphibians

Western toad Bufo boreas X X

Pacific treefrog Hyla regilla X

Bullfrog Rana catesbeiana X

Reptiles

Western fence lizard Sceloporus occidentalis X X

Side-blotched lizard Uta stransburiana X X

San Diego homed lizard Phrynosoma coronatum X X

Coast homed lizard Phrynosoma coronatum X X

California whipsnake Masticophis lateralis X

Gopher snake Pituophis melanoleucus X X

Common kingsnake Lampropeltis getulus X X

Orange-throated whiptail Cnemidophorus hyperrythus X X

Rosy boa Lichanura trivirgata X

Western blind snake Leptotyphlops humilis X

Western skink Eumeces skiltonianus X

Western rattlesnake Crotalus viridis X X

Birds

Western screech owl Otus kennicottii X

Great homed owl Bubo virginianus X

Rufous-sided towhee Pipilo erythrophthalmus X

Turkey vulture Cathartes aura X

Black-shouldered kite Elanus caeruleus X

Northem harrier Circus cyaneus X X

Cooper's hawk Accipiter cooperii X X X

Red-shouldered hawk Buteo lineatus X

Red-tailed hawk Buteo jamaicensis X X X

Golden eagle Aquila chrysaetos X X

Common raven Corvus corax X

Black-headed grosbeak Pheucticus melanocephalus X

(tablecontinues)
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Table A-8 (continued)

Habitat

Special Annual Coastal
Common Name Scientific Name Status Grassland Sage Scrub Riparian

Birds (continued)

Plain titmouse Parus inornatus X

California quail Callipepla californica X X X

Bushtit Psahriparas minimus X

Mourning dove Zenaida macroura X X

Greater roadrunner Geococcyx californianus X X

Common barn owl Tyto alba X X

Anna's hummingbird Calypte anna X

Say' s phoebe Sayornis saya X

Black phoebe Sayornis nigricans X

Hermit thrush Catharus guttatus X

California gnatcatcher Polioptila californica X X

Ash-throated flycatcher Myiarchus cinerascens X

Homed lark Eremophila alpestris X X

Cactus wren Camopylorhynchus X X
brunneicapillus

Northern mockingbird Mimus polyglottos X X

Loggerhead shrike Lanius ludovicianus X X X

California towhee Pipilo fuscus X

Black-chinned sparrow Spizella atrogularis X

Sage sparrow Amphispiza belli X X

Rufous-crowned sparrow Aimophila ruficeps X

White-crowned sparrow Zonotrichia leucophrys X

Lark sparrow Chondestes grammacus X

Grasshopper sparrow Ammooramus savannarum X

Western meadowlark Sturnella neglecta X X

Mallard Anas platyrhynchos X

Lessergoldfinch Carduelispsaltria X

Mammals

Pallidbat Antrozouspallidus X X

Brush rabbit Sylvilagus bachmani X X

Desert cottontail Sylvilagus audubonii X

(tablecontinues)
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Table A-8 (continued)

Habitat

Special Annual Coastal
Common Name ScientificName Status Grassland Sage Scrub Riparian

Mammals (continued)

Black-tailed hare Lepus californicus X X X

Racoon Procyon lotor X

Califomia ground squirrel Sperrnophilus beecheyi X

Southwestern pocket gopher Thomomys bottae X X

Pacific kangaroo rat Dipodomys agilis X

California pocket mouse Chaetodipus californicus X X

Little pocket mouse Perognathus longimembris X X

San Diego pocket mouse Chaetodipusfallax X X

Western harvest mouse Reithrodontomys megalotis X

Deer mouse Peromyscus maniculatus X X

Cactus mouse Peromyscus eremicus X

California mouse Peromyscus californicus X

Dusky-footed woodrat Neotoma fuscipes X

California vole Microtus cabfornicus X

Coyote Canis latrans X X X

Gray fox Urocyon cinereoargenteus X

Striped skunk Mephitis mephitis X

Source: Jacobs Engineering 1993a,b
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CLEAN II
CTO-0059

Date: 05/31/95

Table A-9

Plant Species Known to Occur at MCAS El Toro

LOCATION

Base Conservation Special
CommonName ScientificName Area Area Status

Nongrasses

Pigweed Amaranthus sp. X

Scarlet pimpernel Anagallis arvensis X

California sage Artemesia californica X

Mulefat Baccharis salicifolia X

Black mustard Brassica nigra X X

False flax Camelina microcar?a X X

Purple owl's clover Castilleja sp. X

Star thistle Centaura calcitrapa X X

Spurge Chamaesyce prostrata X

Pineapple weed Chamomilla suaveolens X

Chrysanthemum Chrysanthemum coronarium X

Summer holly ComarostaphyUis diversifolia ssp. X X
diversifolia

Bindweed Convolvulus arvensis X

Horseweed Conyza canadensis X X

San Femando Valley Corizanthe parryi ssp. fernandina X X
spineflower

Parry's spineflower Corizanthe parryi ssp. parryi X X

Cryptantha Cryptantha sp. X

Calabazilla Cucurbita foetidissima X

Coyote melon Curcubita palmata X

Cuscuta Cuscuta californica X

Artichoke thistle Cynara cardunculus X

Jimsonweed Datura wrightii X

Tansy mustard Descurania sp. X

Blochman's dudleya Dudleya blochmaniae ssp. blochmaniae X X

Many-stemmed dudleya Dudleya multicaulis X X

Laguna Beach live-forever Dudleya stolonifera X X

Sticky-leaved dudleya Dudleya viscida X X

Encelia Encelia californica X

Dove weed Eremocarpus setigerus X

Califomia buckwheat Eriogonum fasciculatum X

Filaree Erodium botrys X X

Red-stemmed filaree Erodium cicutarium X

Eucalyptus Eucalyptus sp. X X

Spurge Euphorbia sp. X

(tablecontinues)
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CLEAN II
0TO-0059

Date: 05/31/95

Table A-9 (continued)

LOCATION

Base Conservation Special
Common Name Scientific Name Area Area Status

Everlasting Gnaphalium californicum X

Cudweed Gnaphalium luteo-album X X

Palmer's grappling hook Harpagonella palmeri X X

Southern spikeweed Hemizonia australis X X

Los Angeles sunflower Helianthus nuttallii ssp. parishii X X

Toyon Heteromeles arbutifolia X

Telegraphweed Heterotheca grandifiora X X

Hawkweed Hieracium sp. X

Prickly lettuce Lactuca serriola X

Heart-leaved pitcher sage Lepechinia cardiophylla X X

Scale broom Lepidospartum squamatum X

Humbolt's tiger lily Lilium humboltii spp. ocellatum X X

Deer weed Lotus scoparius X X

Miniature lupine Lupinus bicolor X

Arroyo lupine Lupinus succulentus X

Mallow Malacothamus fasciculatus X

Little mallow Malva parvifiora X X

Sourclover Melilotus indica X

Monkey flower Mimulus aurantiacus X

Gray mondardella MonardeUa cinerea X X

Oleander Nerium sp. X

Tree tobacco Nicotina glabra X

Cactus Opuntia basilaris X

Gairdner's yampah Perideridia gairdneri ssp. gairdneri X X

Santiago Peak phacelia Phacelia suaveolens ssp. keckii X X

Date palm Phoenix dactylifera X

Bristly ox-tongue Picris echioides X X

Pine Pinus sp. X

Western sycamore Plantanus racemosa X

Knotweed Polygonum sp. X

Coast live oak Quercus agrifolia X

Wild raddish Raphanus sativus X X

Laurel sumac Rhus laurina X

Castor bean Ricinus communis X X

Black willow Salix goodingii X

Arroyo willow Salix lasiolepis X

Russian thistle Salsola tragus X X

Black sage Salvia mellifera X .

(tablecontinues)
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CLEAN 11
CTO-0059

Date: 05/31/95

Table A-9 (continued)

LOCATION

Base Conservation Special
Common Name Scientific Name Area Area Status

Blue elderberry Sambucus mexicana X

Brazillian pepper tree Schinus terebimhifolius X

Groundsel Senecio vulgaris X

Nightshade Solanum sp. X X

Prickly sow thistle Sonchus asper X X

San Diego button bush Tetracoccus dioicus X X

Poison oak Toxicodendron diversilobum X

Vinegar weed Trichostema lancelatum X

Vetch Vicia sp. X

Fan palm Washingtonia filifera X

Grasses

Slender wild oat A vena barbata X X

Ripgut Bromus diandrus X X

Smooth brome Bromus hordeaceus X

Red brome Bromus madritensis ssp. rubens X X

Soft chess Bromus mollis X

Brome Bromus secalinus X

Bermuda grass Cynodon dactylon X

Wild rye Elymus sp. X

Foxtail Hordeum marinum ssp. leporium X X

Common barley Hordeum vulgare X

Italian rye grass Lolium multifiorurn X

Chaparral beargrass Nolina cismontana X X

Dallis grass Paspalum dilatatum X

Pennisetum Pennisetum setaceum X

Mediterranean grass Schismus barbatus X X

Purple needlegrass Stipa pulchra X

Vulpia Vulpia myuros X X
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Table A-10 .'

Chemiclli Detected tit E! Tom: BloconcentrlUon Factom
MGAS El Toro Phaae I RI Technical Memorandum

Page 1 d 7

F.xl_um I BCFChemical BCF Duration _lclii Soun_l

OROANICS:

1,1.1-Trichloroethane 8.9 28 days Bluegill sunfish (Lepomis mactochirus) :,_

1,2-Dichloroethem) (totaJ) 15 (cas) CaJculated xx
22 (trims) Calculmed xx

2.4.5-Trichloro phenoxy propnOnic
acid

2,4-DB

2.4-0

2A.5-T

2,4-Dimethyl ph®nol 15.1 28 days Bluegill sunfish (Lepomis macrochitus) w

2-Butanone I mm

2-Hexanone

2-MethylnaphthaJene

4,4'-DDD 27'20 AJga rt
4460 Snail n

4.4'-ODE 59.000 Snail n
59,000 Mosquito larvae rt'
51.000 32 days Fatheaa minnow (Pimephakm pmmelas) uu
25.000 Scull_n tm

4.4'-DDT 360034.500 Snail rr

1210 30 days Duckweed rr
5060 30 days Crayfish rr

29.400: 32 days :atheacl minnow (PimephaJ_ promelas) uu
37,000

4-Methyl-2-pentattor_

AGenaehttwne 380.2 F'mh ww

A_kme 242 F_.t ·

0.69 Adult haddock mm
0.03 l? nn

!Aldrin

_Nl_a chlordane

Alpha-BHC 130 F'mh ·

AnlhraGMle 100-2000 1 hour WIIM _ (Daphnia magna) ran
760 24 hours DaDl'mm puMx oo

3500 28 houm Mayfly oo
485 2-3 days Fathead minnow (P"mwg._4 promelm) PIP

Benzene 3.5 Eels (AnguUla japonica) xx
4.4 Pacific heffifig (Ctupea hareng, m paJlazd) ]ac
4.3 Goldfish (_ul &uratus)
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Exposure BCF
Chemical BCF Duration Species Source

Benzo(a)amthracene

Benzo(a) pyrene

Benzo(b)fluoranthene

Benzo(g,h,_perylene

Benzo(k)fluoranthene

Benzyl butyl phthalate 776.2 !Fish ww

Beta BHC

Bis(2-ethylhexyt)phthaJata 91-569 56 days ; Fa_ead minnow (Pimephalea promelas) oo
54-2700 Aquatic organisms qq

Carbazole

CaYoon Disulfide 7.9 Calculated yy

Carbon tetrachloride 17.4 Fish v_v

Chloroform 6 Bluegill sunfish (Lepomis macrochirus)
3.34-10.35 Rainbow trout (Salmo galrdneri) xx

1.6-2.5 Bluegill (Lepomia macrochirus) m(
2.9-3.1 Largemouth bass (Micropterua saJmoides)
3.3-3.7 Catfish (Ictalurus punctatus) )oc

Chrysene

Dalai)on 3 3 days Fmh 12
<1 3 days Snails I_

Detta-BHC 130 Fish ·

Dibenzo(a.h) anthracene

Dibenzofuran

Di-n-butyl phfi_alata 31.6 American oyster YY
16.6 Brown shrimp YY
11.7 Sheepshead minnow YY

Dic.amba

Dichloroprop

:}ieldrin 4760 F'_ ·

DietttylphthaJa_ 117 Bluegill aunfish (Lepomis Mactochirua) yy
15-16 Mullet (mugil cephaJus) YY

Dimethyl phthaJate 4.7 24 houri Brown shrimp Yy
5,4 24 houri SheaVe,," minnow Yy

Endosulfan I

Endosulfan II

Endosulfan aulfate

Endrin

Endrin aldehyde
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Exlm.um BCF
Chemical BCF Duration 8txmleo _:)un:e

Endrin ketone

Ethylbenzene 15.5 Golclfiah (Carmmb.- auratus) YY
4.7 _ yy

Fluonmthene 1150 Fish ·

Fluomne 1258.2 Fish ww

Gamma chlordane

Heptachlor efx)xide 15.700 Fmh ·

Hexachloroethane 138 Fish ww

Indeno(1.2,3.cd) pyrene

Isophorone %08 Fish ww

Unclane 323.6 Fmh ww

MCPP

Methoxychlor

MeU1yl chloride

Methylene chlol_:le

Na,oh_aJene 426.6 F'mtt

Octachlorodibenzo*p-dioxin

PCB 1248 100000 Fmh ·
(PCB'.)

PCB 1254 100000 Fmh ·
(PCB'.)

PCB 1260 100000 Flab ·

(PCB's)

Petroleum hydrocarbons (total N/A
recoverable)

Phefmnthrene 2630.3 F'mh

Phenol 1.9 Goldfmh (_ I)

227 Wa_rflea(Daphniamagna) YY
2O Gekl on_ yY
20O Ng,m(Ct_om,,_ VY

q_

I_rene 2691.5 F'.,h w*

TI_ 38.9 FIhead mine_w (Mmephakm prometI)
4o B_egi .ufiruh(_ m.cmchinm) =

Toluene 26-27.1 nn

TFH-die#i N/A
i

TFH..ga_ne N/A
ii
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Exlxsum
Chemlcuil BCF Durstlon $p4K:IN g4)Un:e

Trichloroethylene 17 Bluegill sunfish (Lepomis n'ulcroGhirus) _(
39 Rainbow trout (Saimo gairdenn') )_

Xylenes (total) 1.2-Xylene
21.4 Eels (Anguilla ja,oonica)
6.2 ClarTU w

1.3-Xylene
23.4 Eels (Anguilla japonica) ]o[
6.0 Clams

1.4-Xykm
23.4 Eels (Anguifia japonica) _oc

158.5 Fish _(

INOROANICS:

Aluminum

AnUmony 0 Fish ·

Arsenic Arsenic III
3 28days 'Smul
10 21 days Water flea (Oaphnia magna)
9 28days Stonefly
4 28 days Bluegill sunrmh (Lepomis macrochims)

Arsenic N

3 28days Snail
4 21 _ Water flea (Daphnia magna)
7 28days Stonefiy

219 28 days Water flea (Daphnia magna) q

I Barium 120 Plankton r
260 Brown .JgM r

r

Beryllium 100 Fmshwaterlmadne plantl, invermbrates, rush t
Bluegill sunfish

19 ·

Cadmium 4100 8 weeks Gambusia affinis w

2550 1.4 weeks IJgae (ChlMella vulgaris) w
116-131 3 weekl moll.__,,___ w

3500 66 weei_ _ w

2.6 ForrnJcl languinea x
3-8 I-Mix a_oema x

0.6-03. 5 I.umbricus nJbellus x

Chromium I 3O days Rainbow trout (Saimo gairdnen)
2.8 180 days Rainbow trout (SaJmo gaJrdmm')

CobaJt 1004000 , Marine fish r
40-1000 Frmd_vat_ fish r

Copper 1.5..10 Helix _ x
11.4 I.um_ _ x

0.01-0.6 I.umbrious rubellus x

2000 20 houm Algae(Chioreile mgulmb) y

cyan_
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Exposure !ICF
Chemical BCF DurlUon 8tlmctee Source

Lmm__ 1700 120 days ,_
738 28 day, _mnMly

B4uegi, _urd_h (I.ep_ni_ macTochirus)
23456 14 days

0.01-4. 1-3 LIJmbimm rulM_lum x
1.3. 1.1 I-IMix _ x
28.0o0 28 days Alga (S. mpdeomutum) ·

1000-9(300 28 day. Aqum_ invene_ z

IVhmganese 2,500-6300 Phy_'_ aa
3,f-930 _ rmh aa

100-600 Filh bb

IVlefGury 13,000 14 days Alga aa
91 29 days Bluegill sunfish aa

27,000 30 days M(NKluito_sh aa
179: 200: 14: 24 houris Matifie copeood dd

360

NickM 40.100 _F'mh
36 CamM_mm rmh gg

100 12 weelm MumMi hh
,1 ,1

Selenium 460 2 clayu Moequitofiuh ii
32.000 2 days Fraalwvwmrgaatopod ii
21oo 2 Mw I:)K_nid, ii
2600 2 days PlmlkMn i
3aoo 2daw _ I
>6aO 2 day. _ diamer= ii

SilvM 3080 Fiah

Thallium 18.2 C_m. r
11.7 MummM r

34 Bluegill ,uriah (LMx)mis rrmcro_lrtm) r

Vanadium 10,000 ,_mSClUirtl r
i

21m 1-o limb( _ ii
0.15-2.8 Lundx,k_s rubMhm jj

O.3-2 He_x mspefim l
51-1130 Fm.tr_ anin._ kk

1000 Fbdl I

lO,000 Aquatic Imlnebnmm I

NOTE: Updamd m c_ Mar,r.h 18, la3

Sources:

fl. Howard. P.H. (ecL). 1990. Handbook of Environnmnmt Fate ami E.xlx3iure Dam. Vol Il: Solvents. _ Pta).. Inc. Chew ML
b. How-md. P.I.L (ed.). 1991. Hlndbook o/EnvironW DegradalM3n _ L.ewmPub., Int., Che_ ML

o. Howard. P.H. (ed.). 1989. Handbook of EnvironmentM _ taxi Eqxxmm dML VoL I: Lazge Prtx____,,,,_:y__.taxi Pfiodty PollutantL
_ Pub., U_., Chemm, ML

d. Howard. P.I*L(ed.). _SS_. Handbook of Envimnnxmm F, te and Enxxum Oat,. Vot m: Pmactdm. LmM Pub.. Inc.. Ch.m_
ML

e. USEPA. lm7. $upMfund PulMic Haaah _ _ EPA S40/1_ U.S. EnvimnnmnM I_,OaK:dOnAgency:
Wmlhingtca DC.
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f. Lugg, G.A., 'Diffuu3n Coeffi(:iantB of Some Organic and Othor Vapor. in Air'; Anaty_cat Chemist/y, VOL40, 14o.7,pp. 1072-
1077, June 1978.

g. Calculated using method from Lyman, Warrefi J, et ad: 'Handbook of ChemicAl Property Estimation Methods';, Washington,
DC; p.17-9, 1991,

h. USEPA. 1990. Guidance on P4medial Actions for SupMfund Sites with PCB Contarnina6on. EPA/540/G.90/O07. U.S.
Environmental Protecbon Agency.

k. HSDB: Hazardous Substance Databank. National Ubrary of Medicine, Belhesda. MD (Cd-ROM version). Micromedex. Inc..
Denver, CO. 1993.

I, BELA. 1989.

m. Mackay, O, ShuL WY, and KC Ma. 1992. Illustrated Handbook of Physical-Chemical Properties and Environmental Fate for
Organic ChemicaJs, VOLI: _atic Hydroc.arborm, Chlorobanznees, and PCBL Lewis Pub, Boca Raton.

n. Worttdng, Chattes FL 1987. The Pesticide Manual. A World Compendium.
o. Zaroogian, GE. 1982. Memorandum to John H. Gentile, U.S. EPA. Narragansett. Rhode Island
p. Mackay. D, Shui, WY, and KCML 1992. Iliuaa'ated Handbook of Physical-ChemicaJPropeniesand Environmental Fate for

Organic Chemicals. VoL I1: Polynuclem Aromatic Hydrocad3ons, Polychtorinated Dioxins and DibM_ofuranL
Publishem, Boca Raton.

q. E_sler, FL 1988. Arsenic hazards to fish. wildlife, and invertebrates: a wnoptic review. U.S. Fish & Wildlife ,Services
Biologicat Report. 85(1.12). 92pp.

r. ATSDR. 7/92

s. EPA. 1980. Amblefit water quality =riteria for bMyllium. Washington. DC: Office of Water Regulations and Standards.
CrttM'i&and Standards DIvi_on, U.S. Environm4mtaJ Pro_l_rt Ag4mcy. EPA*440/5-80-024

L Callahan MA, Slimak MW, Gabel NW, et al. 1979. Water--ralated environmental fate of 129 priority pollutants. Washington,
DC: U.S. Environmental Protection Agency. EPA.440/4-79-O29a.

u. CHFL 4/90.

v. ATSDFL February 19, 1993. Chlordane.
w. E_ler FL 1985. Cadmium hazards to fmh. wildlife, and invertebrates: a synoptic review. U.S. F'mh& Wildlife Service

Bi_ogic_ Repot[ 85(1.2). 46 pp.
x. Da]linger. 1993

y. EPA. 1985. Ambient water qualify criteria for copp_. Washington, DC: Office of WatM Regulatiorm and Standarda, Crtterle
and Standards Division, U.S. Environmental Protection Agency. EPA-440/5-84.031

7.. E. der FL 1988. Lead hazard, to filh. wildlife, and InvMtobrates: a synop<k: review. U.S. F'mh& Wildlife SMViCe BIoiogiceJ
Report 8S(1.14). 134 pp.

am. _TR, YoungOR, JohmmnJN, Mal. lg_tL ManganNe-54andZ'mc-65inco4.talorgani.m. of CaMomiL Nature
200:327-329.

bb. Thomp_3n SE. Bu,rton CA. Quirm DJ, et ad. 1972. _ flctom of chemical elementl in edible aquatic oeganiam_
LIr_ef_e Uvermom Uiboram_, 8k)-MedicaJ Divildon, U_ of CalifomiL _, CA.

cc. EPA. 1980. Ambient wmw quaJity criteria for memun/. Washington. DC: Office of Water Regulation. and Stand_ Cdteda
and Standm'ds '1:_ U.S. Environmental _ Agency. EPA.440/5.a0-0_

dd. _lef FL 1987. MMcun/hazards to fi.h. wildlife, and invMtalarates: asWnol_JC review. U.S. Rah & Wildlife Service Biological
ss(1.1o). ;o pp.

ne. EPA. 1983.

ff. Emler FL 1989. Molybdenum hazan_ to fish, wildlife, and inrvertebratm: a aynolXic review. U.S. Fi.h & Wildlife Gewica
BiologicaJ Report. 85(1.1e). 61 pp.

:go. Birge WJ, Beach dA. 1980. Aqua_ Toxicology ol Nickel In: Nt_gu JO, ed. Nidad in the Environment. New York. NY:
John Wiley and SonL Inc.. 354-355.

hh. Zaroogian GE. Johnaon M. 1984. Nickel _ and Io_ in the bivaJvm Cra_ostrea V'wginicaand Mylilum edulle. Amh
EnvironmenUd Contaminar_ Toxi(_ 13:411-418.

ii. Bsl_ FI.1_.5. Sekmium hazards to _ wildlife, and inverlebratm: a Wnopec review. U.S. Rah & Wildlife Sefvi_
Bk)togi_-, Report 85(1.5). 57 I:)p.

ii. Da!linger. 1993.

kk. EPA. 1987. Ambient water quality edmia for zinc. WMhington. DC: Olfice of Water Regulation, and Standan_. Crltmia
and Standarda DIviM_, U.S. Environmental Prolection Agency. EPA.440/5-87-067.

II. Fmhb4in L 1981. $oun_.lmnspo_ and W d metal compounds: Anw 1. Anmnic. bM_cedmium.
ohromium, and nlckM. Environ_ _P____ 40:43-64.

mm. HowBn:lPH, SageGW, Jaw_WF, GmyDA- 1990. HImdbook of Environmental Fate and _ Dall for Organic'
Chemiclbl. Lewm Pub., ChMmm, ML

nn. BELA. 1989.
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oo. Acquire, 1993.
pp. _ R. 1985. Poiycylclic PoNcyctic??? aromatic hydrocarbon haz_ds to _ wfidiife, and i_: a synoptic review.

U.S. Fish &Wildlife Service. Biol. Rep. 85(1.11). 81 pp.

qq. BarrowmME. Tetrocelli SR, Macek KJ. et al. 1980. Bloconcentrafiona and eliminalfi_n of .elected water pollutan_ by I_ue gill
.unfiah. in: Haque R. ed. Dynamica. expoeure, and hazard uuument of toxic chemicaJL Ann Arb_, MI: Ann Arbor
Science Publishen_

tr. Vemchuren, 1983.

mB, EPA. 1980, Ambiem water quality critena for phthaiate eetem. Wuhington, DC: Office of Watmr Regulations and Standards.
Criteria and Standards D*Nision, U,S, Environmental ProtecUon Agency, EPA-440/5-87-067.

ti. Howard PH, Sage aW, Jawis WF, Gray DA. 1991. Handbook of EnvironmenmJ Fate .nd _ Data for Organic
Chemical. l_ewi. Pub.. Cheb.ul. MI.

uu. Lynlan RW. Fleehl Wi=, _blaE DH. 1982. Handbook of chemic,al properly eMJmetJonmethodlk McGraw-Hill Book Co..
New York. NY.

w. Geyer H. Scheunen I, Kone F. 1986. Biocon_ma'ation pmential for organic environmental chemical in hurmu_ Regul
Toxi_ol Pharmacol 6:313,347.

ww. B_. S. and G. I_ Baughman. 1991, BioGoncenb'ation f_____,"_,_land lipid .olubllity. EnvironmentAl Science and
Technology. 25:536-539.
Howard, Philip H. 1989. Handbook of Environmental Fate and Expoaum Data for Organic _ir. ais- SoiventB. VoL IL.
Lewm Publishe_.

yy. Howard, Philip H. 1989. Handbook of Environmental Fate and Exp,'____,r.eData for Organic Chemk=Ma- Large Production and
Pollutants. Vol. L, lewis Publishers.

ami. Mabey, W.FLet al. 1981. Aquatic Fate Process Data for Organic Priority Poilutams. USEPA Office of Water Regulafiorm and
Standards.

bbb. Means. J.C.; Wood, S.G.; Has,att. J.J.; Banwart. W.L lg82. Sorpfion of amino- and carboxy..eubetituted PAH by m_diment_
and soils. ES&T 16:93-98.

ccc Jeng, Chang Y.. Chen, Daniel H., Yaws, Cad L. 1992. Data Compilation for Soil Soft, lion Coeifieie_ Foaution Engineering.
June 15. pp 54-60.

ddd. Risk Assistant. 1991. CD-ROM vemion. Haml_hire Research Institute, Alexandria. VA.

Source: Jacobs Engineering, 1993a,
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Criteria Protective of Animals
,,,,,

Chemical Species I Toxicity Value I Description Reference
Organic Chemicals (l_g/kg)

1,1,1-Trichlorosthane

1,2-Diclnloroethene (total)

2,4,5-Trichlorophenoxy
Proprionic Acid

m2,4,5-T

2,4-D

2,4-DB

2,4-Dimethylphenol

2-Butanone Rat 173 rog/kg bw/clay Subchronlc NOAEL Ralston et al., 1985

Rat 1,080 rog/kg bw/day Acute LOAEL Brown and Hewitt,
1984

2-Hexanone

2-Methylnaphthalene

4,4'-DDD Rat 3.4 g/kg 'Acute oral LDo0 Vershueren, 1983
4,4'-DDE

White-throated 4 ppm Adverse effect Beyer and Gish, 1980
sparrow

4,4'-DDT Rat 113 rog/kg bw/day Acute oral LDo0 Vershueren, 1983

Bulffrog >2,000 mgjkg bw/day LDO0 USFWS, 1984

Mallard >2,240 rog/kg bw/day LDo0 USFWS, 1984

California Quail 595 rog/kg bw/day LDo;0 USFWS, 1984

Sandhill Crane >1,200 rog/kg bw/day LDo;o USFWS, 1984
Rat 2,510 mg/kg Acute oral dermal LDso Vershueren, 1983

Quail and 311-1,869 mgJkg LC50 Beyer and Gish, 1980
pheasants

Robin 53-204 ppm Toxic 'Bayer and Gtsh, 1980

Thrushes 13-29 mg/kg bw/day Toxic Bayer and Glsh, 1980

White-throated 5.25 ppm Adverse effect Bayer and Gish, 1980
sparrows

4-Met_l-2-pentanone

4-Mathylphenol mmm mmim

Acenaphthene
mm

Acenap_Wlene

Acetone Rabbit 10 mi/kg Acute lethal dose Vershueran, 1983

Dog 8,000 gm/kg Acute lethal dose Vershueren, 1983

Rat 9,750 mg/kg bw/clay Acute LD50 Vershuemn, 1983

Aldrin Rat 67 rog/kg bw/day Acute Lbs0 Vershueren, 1983

Rat 98 to 200 mg/kg Acute dermal Lb50 Vershueren, 1983
bw/day
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Chemical Species Toxicity Value Description Reference w

Aldrin (continued) Mallard 520 rog/kg bw/day LD_Q USFWS, 1984 i
Bobwhite Quail 6.59 rog/kg bw/clay LDs0 USFWS, 1984

Pheasant 16.8 rog/kg bw/day LbS0 . ,USFWS, 1984 II

Mule Deer 18.8 to 37.5 mg/kg LD_o IUSRNS, 1984 It
Anthracene Rat 25 mg/kg bw/day Chronic LOAEL Vershueren, 1983 !

Rodent 3,300 mg/kg bw/day Chronic effect _Eisler,1987a l

Northern 5,760 mg/kg diet LD50 iEislar, 1987a
I

Bobwhite Qual

Mallard 19,650 rog/kg cliet Acute Lbs0 Eisler, 1987a
_Benzene Rat 2.35 mg/kg bw/day AcNe NOAEL Deicbman et al., 1963

Rat 17.65 mg/kg bw/clay Subchronic NOAEL EPA, 1980
iJ

Benzo(a)anthracene Rodent 0.006 mg/kg bw Chronic effect Eisler, 1987a II
Benzo(a)pyrene Mallard 4,000 mg/kg diet Effects ohs Eisler, 1987a

Rat 50 mg/kg bw/clay Acute oral LDo0 Eisler, 1987a ii
Rodent 0.002 mg/kg Chronic effect iEisler, 1987a I

Benzo(b)fiuoranthene Rodent 4.0 rng/kg Chronic effect IEisler, 1987a

Benzo(g,h,0perylene I.
Benzo(k)fluoranthene Rodent 72 rog/kg bw/clay Chronic effect Eisler, 1987a

Benzyl butyl phthalate Rat 735 mg/kg .e,cute oral LDo0 Vershueren, 1983

Mouse 568 mg/kg Acute oral LDsQ Vershueren, 1983 I
Rat 2,330 mg/kg Acute oral LDs0 IARC, 1980a

BHC alpha II
BHC delta Rat 88 to 91 mg/kg Acute oral Lb50 Vershueren, 1983 Ii

Rat ' 900 to 1,000 mg/k[_ Acute dermal Vershueren, 1983 I
IGamma BHC (linaane)

JBis(2-etl3ylhexyl)phthalate Rat 65 rog/kg bw/clay Chronic NOAEL Carpenter at al., 1953 j

Rat 200 mgJkg bw/day Chronic LOAEL Carpenter et aL, 1953 J,

Rat 31 g/kg Oral LDo0 USDHHS, 1983
I

Carbazole

CarBon disulfide .I
·, Chlordane Rat 457 to 590 mg/kg Acute oral LDo0 Vershueren, 1983 I

Mallard 1_------------------_mg/kg bw/clay LD_0 USFWS, 1984 Ii

California Quail 14.1 mg/kg bw/day LDo0 USI=WS, 1984 J

Pheasant 24 to 72 mg/kg bw/day j Lbs0 USFWS, 1984 _

Rat 15 mg/kg bw/day Acute LOAEL Vershueren, 1983

Rat 0.273 mg/kg bw/clay Chronic LOAEL ;Velsicol, 1983

Rat 0.055 mg/kg bw/day Chronic NOAEL Velsicol, '1983
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gamma Chlordane Rat 457 to 590 mg/kg Acute oral LB50 Vershueren, 1983

Rat 15 rog/kg Acute LOAEL Vershueren, 1983

chrysene Animals 99 rog/kg Carcinogenicity Sims and Overcash,
1983

Dalapon Rat 7,570 to 9,330 rog/kg Acute'LD50 Vershueren, 1983
my/day

Rat 50 mg/kg 13w/day Chronic LOAEL Vershueren, 1983

Rat 15 mg/kg bw/day Chronic NOAEL Vershueren, 1983

Dibenzofuran Rat I mg/kg bw/day Acute NOAEL Moore et al., 1976

Mouse 6 mg/kg bw/day Acute NOAEL Moore et al., 1976

"Rat 6 mg/kg bw/day Acute NOAEL Moors et al., 1976
= mm

Di-n-butylp_halate Rat 8,000 rog/kg bw/day Acute LDsq Lewis, 1{_J2
Dichloroprop

Dieldrin Rat 46 to 63 m,g/kg Acute 0_a] LD_D Vershueren, 1983
Mallard 381 mg/kg bw/day LD50 USFWS, 1984

Pheasant 79 rog/kg bw/day LD_ USFWS, 1984

Rock Dove 26.6 mg/kg bw/day LDO0 USFWS, 1984

House sparrow 47.6 mg/kg bwlday LDo0 USFWS, 1984
Rat 52 to 117 mg/kg Acute dermal LD_i ;/ershueren, 1983

"Quail and 37-169 mg/kg LC50 Beyer and Gish, 1980
pheasant

I Thrush 12 ppm diet Lethal Beyer and Gish, 1980

Loggerhead 2 ppm diet Adverse effect Beyer and Gish, 1980"
shrikes

Mule deer 75 to 100 mg/kg LD50 Connell and Miller,
bw/day 1984

Domestic Goat 100 to 200 mg/kg LD50 Connell and Miller,
bw/day 1984

m

Diet_l p_halate
lm m

Dimethyl phthalate

Endosulfan I Rat 18 to 100 rog/kg Acute oral LDO0 Vershueren, 1983

Rat 74 to 359 mg/kg Acute oral LD_ Vershueren, 1983
Rat 0.15 rog/kg Chronic LOAEL American Hoeschst,

1984

Rat 2.0 mg/kg bw/day NOAEL _'nerican Hoaschst,
1984

Enclosulfan II Mallard cluck 200 to 750 mg/kg _ LDO{) Vershueren, 1983
Endosulfan sulfate
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Enclrin Rat 7.5 to 17.5 rog/kg Acute oral LD_ig Vershueren, 1983

Rock clove 2 to 5 mg/kg bw/clay LDo0 USFWS, 1984

Mallard 5.64 rog/kg bw/day LDo0 USFWS, 1984

California Quail 1.19 rog/kg bw/day LDo0 . USFWS, 1984

Pheasant 1.78 mg/kg bw/day LDO0 USFWS, 1984

Mule Deer 6.25 to 12.5 rog/kg LD50 USFWS, 1984 j
bw/day i

Goat 25 to 50 rog/kg bw/day LD50 Connell and Miller,
1964

Rat 15 mg/kg bw/day Acute dermal LDo0 Vershueren, 1983
Endrin aldehyde

Endrin ketone

Ethylbenzene Rat 97.1 rog/kg bw/day Subchronic NOAEL Woff et al., 1956

Rat 291 rog/kg bwlday Subchronic LOAEL Wolf et al., 1956

Fluoranthene Mouse 125 rog/kg bw/day Subchronic NOAEL EPA, 1988a

Mouse 250 mg/kg Dw/day Subchronic LOAEL EPA, 1988a

Rat 2,000 mg/kg Oral LD§0 USDHHS, 1983
Fluorene

Heptachlorepoxide Rat 0.25 mg/kg bwlday Chronic LOAEL Verisicol, 1959

Rat 0.25 mg/kg bwlday Chronic NOAEL Verisicol, 1954

Hexacllloroethane

Indeno(1,2,3)pyrene Rodent 72 rog/kg bw/day Chronic effect Eisler, 1987a

Isophorone
MCPP-

Methoxyclllor Rat 6,000 mg/kg bwlday Acute oral LD_o Varshueren, 1983

Mallard >2.000 mg/kg bw/day LDo0 USFWS, 1984

California Quail >2,000 mg/kg bw/day LDO0 USFWS, 1984
Methylene chloride Rat 5.85 to 6.47 mg/kg Chronic NOAEL NCA, 1982

I:_v/d_

Rat 52.58 to 58.32 rng/kg Chronic LOAEL NCA, 1982
bw/day

Napl'rtnaiene Rat 41 rog/kg 13w/day Chronic NOAEL Schmahl, 1955

Mouse 300 mg/kg bw/day Acute LOAEL Plasterer, 1985

Rat 1,780 mg/kg Oral LDs0 USDHHS, 1983 .1
Octacl_lorodibenzo-p-dioxin !

PCB 1248
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Table A-Il

Literature Toxicity Values for the Protection of Terrestrial Mammal8 and Birds for COPEC in Soil
MCAS El Toro Phase I RI Technical Memorandum

Page S of 7
,,,,,

Criteria Protective of Animals

Chemical Species Toxicity Value DesCription Reference

PCB 1254 Rat 5 to 800 rog/kg bwlday EC, diet Vershueren, 1983

Birds (mallard, 745 to 5,000 rog/kg LC50 Connell and Miller,
pheasant, and bw/day 1984

quail)

Chickens 30 to 250 mg/kg Toxic Connail and Miller,
bw/day 1984

Rats, mice, 1.3 to 2.5 mg/kg LDs0 Connell and Miller,
rabbits bw/day 1984

ii

PCB 1260 Birds (mallard, 745 to 500 mg/kg LCso Connell and Miller,
pheasant, quail) bw/day 1984

Chickens 30 to 250 rog/kg Toxic Connell ancl Miller,
bw/day 1984

Rat 20 to 100 mg/kg No effect Wasserman et al., 1979
bw/day

Phenanthrene Mouse 10 mg/kg bw/day Acute NoAEL Mackenzie and
Angervine, 1981

Mouse 40 rog/kg bw/day Acute LOAEL Mackenzie and
Angervine, 1981

P'yrene Mouse .... 125 mg/kg bw/day SuDchr0nic NOAEL EPA, 1998a

Mouse 250 mg/kg bw/day Subcl_ronic LOAEL EPA, 1988a
i . m

Tetrachloroathene

Toluene Ret 223 rog/kg bw/day Acute NOAEL iNTP, 1989a
,i H

Rat 446 mg/kg bw/day Subchronic LOAF.I. _NTP, 1989a

Rat 5,000 mg/kg 0ral LDso USDi:IHS, 1983

Tricnloroethylene Mouse 17.9 rog/kg bw/day Subchronic NOAEL NCI, 1976

Mouse 393 rog/kg 13w/day Subchrontc LOAEL _NCI, 1'976

Rat 4,950 mgjkg Oral LDo0 Lewis, 1992
Xylene Rat 179 mg/kg 13wlday Chronic NOAEL NTP, 1986

Rat 357 rog/kg bw/day Chronic LOAEL NTP, 1986

l lnorganl c Chemicals (rog/kg)

Aluminum Mouse 19 rog/kg bwlday Chronic NOAEL Patemain et al., 1988

Rat 14 mg/kg 13w/day Subcl_ronic LOAEL Ondreicka et al., 1966
Swine, poultry, 200 ppm a NAS, 1980
· horse, rabbit

Cattle, sheep 1,000 ppm a NAS, 1980

Antimony

Arsenic Rat 6.4 mg/kg bw/day Chronic LOAEL ByrOn et aL, 1967
Cattle, sheep 50 ppm (inorganic) a NAS, 1980
swine, poultry

Cattle, sheep, 100 ppm (organic) a NAS, 1980
swine, poultry
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Literature Toxicity Values for the Protection of Terrestrial Mammals lind Birds for COPEC in Soil II
MCAS El Toro Phase I Ri Technical Memorandum

Page 6 of 7 {ICriteria Protective of Animals

Chemical Species Toxicity Value Description Reference

Barium Rat 0,25 rog/kg bw/day Chronic NOAE!. Schroeder and --Il
Mltchner, 1975a ii

Mouse 0.825 rog/kg bw/clay Chronic NOAEL Schroeder and
Mitchner, 1975a

Cattle, sheep, 20 ppm a NAS, 1980
swine, poultry,
home, rabbit

Beryllium Rat 0.85 rng/kg 10w/day Chronic LOAEL Schroeder,nd II
Mitchner, 1975a II

Rat 0.54 rog/kg hw/day Chronic NOAEL Schroeder and

Mitchner, 1975a IICadmium Rat 0.004 rog/kg bw/day Chronic NOAEL Kopp et al., 1982
Rat 0.014 rog/kg bw/day Chronic LOAEL Kopp et al., 1982

Cattle, sheep, 0.5 ppm a NAS, 1980
swine, poultry,
horse, rabbit

Chromium (total) Rat 0.46 rog/kg t:n_/day Chronic NOAEL Schroeder et al., 1965
Cattle, sheep, 1,000 to 3,000 ppm a iNAS, 1980
swine, poultry,
home, rabbit

Cobalt Rat 0.05 rog/kg Iow/day Subchronic NOAEL Krasovskl ancl
Fridlyand, 1971

Rat 0.5 mg/kg Iow/day Sul3chronic LOAEL (rasovski and
Fridlyand, 1971

Copper Rat 12.5 rog/kg Iow/day Subchronic NOAEL Murthy et al., 1981 ....
I

Mouse 4.2 mg/kg bw/clay Chronic LOAEL Massie and Aiello,
1984

m mmm

Cattle 100 ppm a NAS, 1980 {
Sheep 25 ppm a NAS, 1980 {

Poultry 300 ppm a NAS, 1980

Rabbit 200 ppm a NAS, 1980

'L'ead Rat 0.45 rng/kg bw/day Chronic NOAEL Perry et aL, 1988
Rat 2.8 mg/kg Iow/day Chronic LOAEL Azar et aL, 1973

!

Cattle, sheep, 30 ppm a NAS, 1980
swine, poultry, I

rabbit
m,

Surface dwelling 0.1 ppm LOAEL EPA, 199211

animals I
Shrew 138.6 ppm reduced Quadee at aL, 1974

population
Manganese IMercury Rat 0.003 rog/kg bw/day Chronic NOAEL Fitzllugh at al., 1950

Ret 0.015 rog/kg bw/day Chronic LOAEL iFitzhugh et al., 1950
Cattle, sheep, 2 ppm a INAS, 1980 I
swine, poultzy, I

rabbit
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Literature Toxicity Values for the Protection of Terrestrial Mammals and Birds for COPEC In Soil
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Criteria Protective of Animals

Chemical Species Toxicity Value Description Reference

Nickel Rat 5 rog/kg bW/day Chronic NOAEL Ambrose et al., 1976i ii

Rat 50 rog/kg bw/day Chronic LOAEL Ambrose et al., 1976

Cattle, sheep, 50 ppm a NAS, 1980
swine, poultry,

rabbit

Selenium Cattle, sheep, 2 ppm a NAS, 1980
swine, poultry,

rabbit

Silver Rat 181.2 rog/kg bw/day Acute NOAEL Walker, 1971

Mouse 18.1 rog/kg bw/day Subchronic LOAEL Rungby and Danscher,
1984

Swine, poultry 100 pprn a NAS, 1980
Thallium BD

Vanadium Rat 0.7 rog/kg bw/day Chronic NOAEL Schrosder et al., 1970

Rat 2.8 rog/kg bw/day Chronic LOAEL Kowalskl, 1988
Cattle, sheep 50 pprn a NAS, 1980

Swine, poultry, 10 pprn a NAS, 1980
home, rabbit

Zinc Rat 98.3 rog/kg bw/day Subchronic NOAEL Drinker et al., 1927

Mouse 38 mg/kg bw/day Chronic LOAEL IAughey et al., 1977
Sheep 300 ppm a lEAS, 1980

Cattle, swine, 500 ppm a iNAS, 1980
poultry, horse,

rabbit

_TMaximumtolerance level of dietary minerals for domestic animals (conosntrstlon in ppm).
otal Dose-was darned by multiplying the toxicity value by the average body weight of the organism tested (Rat - 0.2 kg;

mouse = 0.025 kg; bird [wild specie] = 0.04 kg; chicken = 0.8 kg; duck = 2.5 kg; goat = 60 kg; quail = 0.1 kg;
clog = 10 kg; rabbit = 2 kg; guinea pig = 0.5 kg).

Source: Jacobs Engineering, 1993a.
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Table A-12 J

I.Jter,,turm Criteria Protective of Terreatrial Inverlebratee for COPEG In Soil
MCAS El Toro Phaee 1 RI Technical Memorandum

Pege 1 of 9

j El/ici L.iwele or _lteril prolllClLi_e of Soil Invertebralel /

Ch.mical } Specimw I Dose I' Description I Reference

L

Organic Chemicall

1,1,1-Trichloroethane

1.2-Dichloroe_ene (total)

2.4,5-Trichlorophenoxy propnon'ic Acid

2,4,5-T

2.4-D

2.4-DB
i

2-4-Dime_ylphenol
i ii

2-ButaJnone

2-Hexanone

2-Methylnaphthaiene

4,4'-DDD Em'_worm 2_000 ppm LC50 Roberts and
Dorough. 1983

4,4'-DDE

4,4'-DDT Earthworm 3 ppm Weight loss Johnson. 1976

4-Methyl-2-pentanone

4-Methylphenol

Acenaph_ene Ea.'lt_orm 98 ppm iI LCSO Neuhau_er e[ id.,
1985a

AoenapnUlylene
u ,i

Acetone Em_'mvorm 200 to 2_000 ppm LCSO Roberts and
Dorough, 1983

Aldnn

Anthracene

Benzene Emthwo_ 196 ppm LCSO Neuhauser at aL,
1985a

Benzo(a)an_racene

Benzo(a)pyrene Earthworm 2.000 ppm LC50 Roberts and
Dorough, 1983

Benzo(b)fiuoran_ene

Benzo (g,h,0perylene

Benzo(k) fiuoramhene

Beftzylbutyl phthamte

Bis(2..e_ylhexl)ph_aJate Earthworm 50,000 ppm d LGSO Neuhauser at aL.
1985a

aJpha-BHC

Delta.BHC

gamma-BHC

Camazole

Cafoon disulf'_le

Carbo n Tatrachloride

· Chlordane Nightcrawler >32 lb ai/A 3 clave LD50 Ruppet, 1977

beta Chlordane
r i i

gamma Chlordane i

Chrysene

DaJam)n

Diben_funm

Di-n_lph_Amt,, Eadtlw0t'k 2,720 pprn LCSO Neu_ at aL.
19851

Dichl_rop

Dieldnn '_ (Eisenm ' 25 rog/kg 4 to 6 weeks, Ne_hauaer. 1990
Ibe_da) decrease growth.

_-:--:=_--ooproduction
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Uterature Criteria Protective of TMremH&l Invmrtebretee for COPEC In Soil

MC.aS El Tom Phl._ I RI Technical MMn_randum

Page 2 of (I

Effect I-yell Or Criteria Prote,.,_tiYe o! Soil rlnverleblllee

Chemical Speciee Dole De_=hl_i_l Reference,, ,.,

Die_ylphthaJ&te Eart_worrn 1,700 ppm a LC.SO NeuheuMw et aL.
1 g8.'_

Dimet_ylphthaJa_e
i

Endosulfan I
i

Endosulfan Il

Endosutfan sulfate

LEnddn

Encihnaldehyde
I i i

Endrin ketone

'"E_ylbenzene Earthworm 94 ppma LC.50 NeuhausMat iii..
1985a

Fluoranthene Eanllworm 4,320 ppma L_ _ et aL.
19851

Fluorene Earthworm 342 ppma L_ Neuhausefet'aL.
1985a

Earthworm 1Z3 ppm L_ NmJhauNret aL.
1985a

Ear.worm (E/senna 23.600 rog/kg Refxodu4=bon NeuhauaM.1990
foe_da) tnhi_

"Heptachlorepoxide
H_x-_,_hloroethane

Indeno(1,2,3)pyrefie

laophorone
i i

MCPP

Me_oxychlor

Mmhyienechloride E.mmworm 1.216_g/g LCS0 _ et al.,
IMSi

Naphthalene Earl_worm 9,340pl=ma LCSO Neuhausefet id.,
1985.

O<mr.,hiorodibenzo-p-dioxin
iiii i

PCB 1248
i i

PCB 1254
i

PCB 1260

Phemmt_rene Forestsod '1 g/re': Adwr_ effects Euder,1987a
immvtebrlm

Soil invemmmte '" I to 5 g/n_ AdvM_ effects _... 1987a "
phefiol

13_fefle

T4m'ar,hl_

Toluene EmlJw_orm 150 ppma LC.50 Neul'musMet id.,
1985a

Earthworm 1 pMCMt Growthinhi 'baJon _ 1982ii

Tdch_kme Eanl_m_m 210 ppma LCS0 NeuhauMwmtil.,
198_1

Xykme
i

IIIo_inJo Chefilicall

Muminum Woodim,me 2.500to 2.,800ppm S5 to 75 _ BIIyM et IL, 198_
(Porce_ _

AntmlO,ly

_14m_ [humma. 23oto 972 ppm Effectsolx.,nmd BMmmr. 19a2

eanhworms, fungi
8anum

Ull

Be_lium

page A-56



Table A-12

UtermtureCriteria Protective of TemBetrlalInvertebrates for COPECIn Soil
M_A_= El Taro Phm I RI Technir.al Memonindum

Pmge3 M 6

F..ffllCt I..vet, or C."'Jlln41 Pf_lld_lJwt of Soil InvmllbrltmB

Chemical Specie8 h Dmlc_pUon Referlm_B

Cac_mium Earthworm 20 pprn Thr_t_ld for effects Neuh&useret iL.
1985b

Fores;sod 10to 50 ppm No effect Bengtr4onmr_l"
invertebrmm Tmnvik. 198g

_rthworm 1.800 to 18.000 G_owth inhib_ion I-lattemmHn et ad..

(ppm) 1981

',_oilinvertebrates 0.2 #g/g HC5b van Straalen.1993

DendroJNlen4i 100 #g/g clryweight NOAEL vim StrlalJ(m.1993
_b/d41

i._mb,cusn,r/_e#us 10pg/g _"y weight NOAEL '"' van StruJen. 19_3

EiserNa/oM_da 25 #g/g dry weight NOAEL valrl$ITiIIM1. 1993i

Fie/=aspersa 10vg/g dry weight NOAEL van Strlalen. 1993

Porcellioscaber 10#g/g _ weight NOAEL vln SITlaJen.1M)3

:Orc/teset/acincta 56 I_g/gdry weight NOAEL v_ Slnalen. 1993

Folsomia_a 73 #g/g dryweight NOAEL van Sinai(m. 1993

PlMynothruspMdMr 2.9 #g/g clryweight vln StTMien.1993

Eardlworm(Eisen/a 1,800to 6 weeks,growth I'_nstein. 1961
_K_da) 18.000mg/l<g inhibition

E.,mworm(gi,,_m ' 3.5ooto '_,wda. tow ' 'H_emuom,lsm_
Ioedda) 35.000mg/kg

Earthworm(Eiser_a 100I&g/g '" 5 weal_ ___,'_c_n__Neuha_er. et IL,
_) _ decm4_ _984b

Eatmwown(Eisenta 100ppm. dry 'w_ght 4 to 6 weeks. Maieckiet ad.,1982
_da) d.cm_wd growth

Earthworm(Ei=en_i 50ppm. _ weight 20 weeks. _ et al.. 1982
Ioe.da) nmroduction

inhi 'b_,ion

MannaAmphilx)d 1.12E-04g/gm 10clays,toxi_ Dl'Torc_1992
(4mpe/isca_x_)

IdamneAmphipod 1.12E-O4g/gm 10clays,toxic Dil'oro. 1992

_som)

Frmhweterstmii 1.12E-04g/gm 10 clays,tom= DiToro. 1992
p/d/somasp.)

FreshvvatM 1.12E-04g/gm 10cllyL tox_ _-i'Mo. 1992
OligochMte

v,mDg_m)
Chromium 100ppm Toxic Cottenie.1977

i ii

Cobalt Earthworm 30Oto 3.000ppm (_rowthmhi_:___. _ laL.
1961

_.=_. 3ooto3.00orog/kO 8"w..k__ _ d-,.
fOM_l) IlthJl_lon 111111

Earmworm(_N_41 ..... 30.000rog/kg 8 w_ tox= _,t_.
/oedda) 1981

Earthworm_u,i. e2.5 pg/g food 17; d.y_ gro_h/ N.uhauw et aL,
be_(_B) .oum=e repmducdonhilbitkm 1984.

FMwwJ <mor_pm ' No,_m _ =nd
invertebrm_ Tmnvik, 1989

Emrthwon_ 1.100to 11,000ppm Grow_ bl_b_lon _ M Id.,
1981

so._,,._e_,.. z7_g/g ' .c5" _ _ _sm
E.,m,,,m _3_ppm Th,,.,_d_.e.= _.*_L. ma3

i
E.nh_rm 60 ppm Th_ f_r effects Ma M II.. 1983
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Uteretum Criteria Protective of Terrestrial Invertebratml for COPEC In Soil
MC.AS E! Toro Phue I RI Technical Memorandum

Page S cd ti

Effect I.ivatl Qr Critiril Prot_;tive of Soil Invertebrates

Chemicll Speciee Dole Delcfiption Rlflflncl

Lead (conanued) Earmworm (Eisenla >5.000 ppm. dry 20 weeks. IdaJecki et aL, 1982
loewe) weight relxodu_Jon

Manganese

Memury 10 ppm TOX_ Honnulh et id..
1983

Eart*m_rm 480 to 4.80O ppm G_vth inhibition Hmtomm_ at al.,
1981

Eiser"a/oe_de 3.25 I_g/g dry weight NOAEL vain $1r_, 1903

Octoc/'mMes paZfon/ 0.25 I_g/g dry vvmght NOAEL yam SlnudMt, 1993

'A_onstet 10 _sg/gdry Wmght NOAEL van Sbraakm. 1993

_otopus 0.12 I_g/g dry weight NOAEL van Strukm, 1993
fhalassinus

F:,anhworm (El.venue 480 to 4.800 rog/kg 8 weeks, growth I'lanenadmrset aL,
foeeda) inh!_:__5,__ 1981

'E.mrthworm (EFserM 2.400 to 8 weeks, toxic _ at ad..
foe_da) 24.000 rog/kg 1981

Nickel Ea_'twon.n 500 ppm Reduced growth NeuhazmM at ad..
1984

E/serumloetida 100 #glo dry weight NQAEL vain Stnuden, 1093

Lumt_c.sm_kJs _0 i,g/gdry,,.,,.weight NOAEL vaR,._1993 '
Earthworm 1,200 to 12.000 ppm Growth inhibibolt HiirtMlatMn at IL,

1981

Earmworm (E/sen_ I_,00 to 8 vwNd_ growm I-I_nmu(Mn at mi..
/oe_da) 12.000 rog/kg inhibition 1981

Earthworm (Eisenia 1.200 to 8 weeks, tm_ _n at M..
/ae_da) 12.000 rog/kg 1981

ii,

Earmworm(Eisen/a 250#gig 5week.,cocoon _ et
k)e_/e) production_ 1984b
Earthworm (Eisenia 200 ppm. cl_ weight 4 to 6 weekL MadeckiM ad,. 19(12
Io4_da) cI4ormu_l growm

rims

Earthworm (E/sMsa 400 ppm. dr/we*gm Z0 weeks. Mak_ki M aL. 1982
/m_da) relxod,_._,,'_,n_.

Sekmium

$iiwr

ThUlium

Vmw:lium <5OOppm Noe_ Beng..mnand
Tmnvik. 19a9

Zinc Woodlouse 100 tO 3.200 plxn No adve(lll effect BIyir _ . '
/meemen,1085

1985b

Eisema Ioebda 1.000 _g/g dgy NOAEL vain Stolaien, 1993
w_ght

'Arionater 100pg/gdryw_ght NOAEL vanSalmien,1983
/_o_ce/l_oscat_ 398 #g/gdrywigh_ NOAEL v.n mm.k_ 1983
Et_ 1._ooto 13.oo0_ O_owlhi I-hvtMmmmatd.,

1981

Fom.t soil <500 ppm NO dfect Bengt, m- ,nd
invedebrate Tmn_k. 198g

Ea__ 1,_oo m · w. ek_ gmwm H_nen-'.m at _d.
A_) la,OOOrog/kO irdabibon 1981

/o_) 1981
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Table A-12

Uteritu_ Criteria Protective of Termitriai In_rlebrateo for COPEC in
MCAS E! Toro Phese I Ri Tm:hnlc41 Memorendum

Page 6 of iS

Effect IJveil or Criteria Protective of Soil Invertebrates

Chemical Speciu Dele Deserl_ion RMenmee

Z_nc (conUnued) Earthworm (Eiseru 2.500 _glg .....5 weeks, cocoon Neuhauser et Id..
foeod,.) production decfelle 1984b

EaAhworm (Eisen_a 2,000 ppm. clry 4 to 6 waMak Malecki et Ad..1982

'_dw_orm (EisMwm >5,000 ppm. dry 20 week_ Malecki et aJ.. 1982
/oe_a) w_ght mpmCb____n_.

klhib_k_n

aVaJuesdenved horn NeuhauaM et al.. lgBSa were convened to ppm (rog/kg).
bHazardous concentration for 5 pMcent of the species.

Not*m:

NOAEL ,, No observed adv_mm effect level.
LOAEL =, Lowest ob_ adverse effect level.

ppm ,, mg chemicagkg soil

Source: Jacobs Engineering, 1993a.

7

~--
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Table A-13

LJtereturl Toxicity Valuee for the Protectmn of TewmatHal Plante for COPEC In Soil i
MC,AS El Toro Plume I RI Technical Memorandum i

Pmge ! of 3 )

Effect L.ivele or Criteria ProteCtive of PlanUi
ii

ExcemHve
Chemical Blckground (Norn141) ('Toxic) Tolerable Reference

Organic Chemicaiw

_._,l.Tr_k_c,e._, I
2,4,5-T

2.4-D

2,4-DB _,

2..4-Dimethyl phenol !
--i;

2'BLAIn°M I i

2-1Vlethylnaphthalene 8E-05 m (aJlium,.cepa) IPhytotox,1903 i
1.6E-04 m (,,ilium cepl) IPhytoiox, 1993 )I

100% (lettuce) .,, I Phytotox. 1993 i
,$,4'-DDD I 1

4,4'-DDE 14.4'-DDT 12.5 ppm ICF, 1989
50 ppm

100 ppm

30 ppm (soyl_an) IPhytotox, 1993
30 ppm (wheat)
50 ppm (wheat) m

14-Methyl-2.pentanone i

!4-Methylphenol

Acenaph_ 0.00125 m(Phelum praterme) Phytotox, 1993
and (Nlium Cepl)

1 g/Petri dish (Allium fistuicsum) IPhytotox, 1993 1

100% (Brassica alboghmra) Iphytotox, 1993 t
i

Acanaphtymne I
Ao_Ofm .... 1 m (potam_ IPhytotox. 1993 !

4 mg/mL (Camellia mMxqua) mPhytotox. 1993 "' {

25 #L (Delt,Koir_e16) Phytotox. 1993

5 mL (leltuee) IPhytotox, 1993

AJdrin 12.5 ppm (mmdze) !Bengt:sson and Tranvik, 1989
SO ppm (m-_'_,__)

100 ppm (maize)

AnthraceM 1E-04 (maize) ,Phytotox, 1993

Benzofm 8 mL (badey) IPl_/totox, 1993

2.7 m/L (ba_Jy) IPhytomx, 1993

8 mL (_) Phytotox. 1993

8 mL (flax) Phytotox. 1993

100% (letluce) IPh_x, 1993

Benzo(a)anlhmcene 1E-06 (Nicotmna ta]o_cum) Phylotox, 1993

1E-05 (Nicotiana labacum) . Pl'_a3tox. 1993

Belll%O(a)pymml 0.01 ppm (mericop41) PI_ 1993
0.02 ppm (merit) Phytotox. 1993

0.000.5 ppm (reMit) IPhytomx. 1993

Benz°Co)fiuor.mh_ ,,,
Benzo(g,h.Opmykme
Bi.lZO(k)fiuonu_hefm
B_ b_ phtlmbm,
abi(2-emy__
-113411-BH0 ii
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Table A-13

I. Iterature Toxicity Valuee for the Protection or ;erreetrlal Plante for COPEC In Soil
MCAS El Toro Phaee I RI Technical Memorandum

DJIr_m ? _f '1-e- - w

Effect Levels or Criteria Protective of Plants

Ezceseivt
Chemical Background (Normal} (Toxic) Tolerlble Reference

Delta-BHC 12.5 ppm (vaJentme beans) ICF, 1989

50 ppm ICF. 1989

100 ppm ICF, 1989 ----I

BHC.gamma _ {

Caibon dlSUWlde --
i

Carbon tetrachloride ]
· Chlom_me !

t
bmCh_=_, 1
gammaChlomane l
ch,y.,. ]

1
Dila_'_!unm ]

Di..n-butyl phthalam

Dichloroprop

Dieldrin 12.5 ppm (valentine beans) ICF, 1989
DOppm
100 ppm

0.84 Ib/A (cabbage) (0.51 ppm) Phytotox, 1993
0.84 Ib/A (eggplant) (0.51 ppm)

o_emyiphu.mmt, j
Dimethyl phthalate

Enclcxm#an I 1.000 ppm (tomato) Phytotox, 1993
Endosulfan II

Enclosulfan sutfwie
i

Endnn

Endrin aldehyde

Endrin ketone
... l!

Ethylbenzerm 8 mL (carrot) IPhytotox, 1993 II

FiumendlFlumlm_ ' i

Ht_lorol_amm

Indano(1.2.3)pyrene

hmphorone
iii

MCPP

Methoxychlo4r

Methylene chloride 0.5 L./m2 (acroptilon picns) Phytotox. 1993

S ton_ha (acmptilon pic_) Phymto_ 1993

0.3 L/m2 (acrolxilon pin) Pt_otox. 1_3

Napht_ 3.12E-04 (allium cepa) Phytotox. 1993

PCB 1248

PCB 1254 1,000 ppm (corn) Phytotox. 1993

1 ppm (soybean) Phytotox. 1993

1.000 ppm (soybean) Phytotox. 1983

PCB 1260

Pt_ 0.3 mg/L Eisler. 1987&

Phand
ii ii

py.,ne
Tenchlommane

page A-62



Table A-13

Literature Toxicity Voluee for tho Protection of Tefi'mstrial Plants for COPEC In Soil
MCAS El Ton= Phmm 1 RI Technical Memorandum

Page 3 of

Effect LJvele or Criteria Protective of Plante I

I
Exceuive

Chemical Background (Normal) (Toxic) Tolerable Reference

Toluene 2 mL (Helianthus annus) Phytotox, 1993

Tdchloroe_ylene

Xylene 1.6 lb/gal (tobacco) JPhytotox. 1993
Inorganic Chemic,ale (mo/kg)

Aluminum 0.56 ppm (alfalfa) 0.5 ppm Kabats-Pendias and Pendiu, 1984

0.1 to 6.8 ppm (reduction in crop yield) Chapman. 1965

2 to 80 ppm (reduction in grass yield) Chapman, 1966

Antimony

Ameolc 0.01 to 1.7 ppm 3 to 20 ppm - ICF. 1989

3 to 10 ppm (phytotoxic level in foliage) Chaney. 1985

,10 ppm (suspected growth inhi 'l_Jon) _. 1966

>2 ppm (damage to alfalfa and barley) Chapman. 1966

70 ppm (toxicity to tomato plants) Chapman, 1965

I_mum

Beryllium <1 to 7 I_ 10 to 50 ppm IKebata-Pendiu and Pendias. 1984

Cadmium 0.1 to 0.8 Plxm 5 to 700 ppm 3 ppm Kebata-Pendias. and Pendim. 1984

Chromium (total) 0.01 to 1 ppm 5 to 30 ppm 2 ppm Kabata.Pendias. and Pendias. 1984

100 ppm (toxic level in roil) Cottania. 1977

4 to 8 ppm (toxicity to corn) Chapman. 1966

18 to 34 ppm (toxicity to tobacco) Chapman. 1966

16 ppm (reduced growth to tomato, potato. Chapman. 1966
oat. and kaJe)

;Cobalt 0.02 to 1 pl_'n 15 to 50 ppm 5ppm Kabala-Pandias. anci Pendias. 1964

Copper 4 to 30 ppm 20 to 100 ppm 50 ppm I_-Pendias. and Pendias. 1984
100 ppm (toxic level in soil) ICoaenie, 1977

earl 0.1 to 10 I_m 30 to 300 ppm 10 ppm KabaM-Pendias. and Pendias. 1984

100 ppm (toxic kwel m Soil) Cot_enie. 1977

1.7 ppm reduced root growth to rye grass _ and Frankland. 1984

50O ppm reduced root biomau to oat Wong and Bradshaw, 1982

Manganese

Memury 1 to 3 ppm Kabata-Pendiu. and Pandias. 1984

Nickel 0.1 to 5 ppm 50 to 100 ppm 50 ppm Kabam-Pendias. and Pendiaa. 1984

100 ppm (toxic level in soil) Coaonia. 1977

34 ppm (damage to oats) Patterson. 1971

20 ppm (damage to polatoea) Pattefaon, 1971

Selenium

ISilver 0.5 ppm S to 10 ppm Kabam-Pandias, and Pandias01964

iThaJlium 20 ppm Kabat_Pandias, and Pandias, 1984

iVanadium 150 ppm (rice) 10 ppm ICF. 1989

jT_no 8 to 156 plum >300 to 1,500 ppm 300 ppm Kabata-Pendiu, end Pandias. 1984

100 ppm (toxic level in soil) Cottenie. 1977

Notes:
I

I
ippm -, rog/kg.

Source: Jacobs Engineering, 1993a.
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ACRONYMS/ABBREVIATIONS

BCT Base Realignment and Closure Cleanup Team
BNI BechtelNational,Inc.
BRAC Base Realignmentand Closure

MCAS MarineCorpsAirStation

U.S. EPA United States Environmental Protection Agency
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Section 1

INTRODUCTION

In addition to the predictive model proposed in the ecological risk assessment, the risk
assessment of the landfill sites (Sites 2 and 17) will be supplemented by sampling and analyses
of biota. The purpose of the biota sampling is twofold:

· to provide a quantitative assessment of potential uptake of contaminants into the food
chain, and

· to provide information for evaluating remedial alternatives, especially for mitigation
of the ecological risks.

The information to be collected in the field will include data on plant communities, observations
of wildlife, small mammal samples, plant samples, and soil samples. The biota samples will be
collected from Site 2 (magazine Road Landfill), Site 17 (Communication Station Landfill), and a
reference site located outside the areas of contamination. This data will be compiled and
analyzed in regard to assessing ecological risk and evaluation of remedial alternatives.
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Section 2

SAMPLING LOCATIONS

Prior to sampling, a vegetation map will be prepared of the two landfill sites and a selected
reference site. This map will illustrate the distribution of plant communities across the sites,
especially sensitive habitats such as coastal sage scrub and riparian woodlands. This map will be
used to determine the number of sample locations randomly chosen in sensitive habitats and
constraints that may be mitigated during development of remedial alternatives.

A grid will be established at each site (Site 2, Site 17, and reference sits) to provide 50 evenly
spaced sampling locations. The exact spacing of the sampling locations will vary depending on
the size of the site, however, sampling locations will be a minimum of 50 feet apart. Fifteen
sampling locations will be randomly selected from each site, using a random number generator.
Figures B2-1 and B2-2 illustrate a potential distribution of sampling locations. The reference site
will be selected in consultation with the Base Realignment and Closure (BRAC) Cleanup Team
(BCT) prior to field activities and will be representative of the surface cover currently at Sites 2
and 17.

These sampling locations will be surveyed by a certified land surveyor prior to sampling. Each
location will be marked with a wooden stake. No clearing of vegetative cover will occur at
sampling locations.
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Section 3

SAMPLING PROCEDURES

Three sets of samples may be collected at each sampling location, including soil, small mammal,
and plant material. The following sections discuss these sampling procedures.

3.1 SHALLOW SOIL SAMPLES

At the 15 randomly selected locations at each site, soil samples will be collected from a
depth of 1 to 2 feet below ground surface using procedures discussed in Section 6 of the
Field Sampling Plan (BNI 1995a). In general, a hand auger will be used to advance the
boring to the selected depth. A handheld hammer sampler will be used to drive a
stainless steel tube sampler to the desired depth. The collected soil will be described
according to the Unified Soil Classification System and will be field-screened for volatile
organic compounds with a photoionization detector. The soil sample tube will then be
capped and prepared for submittal to the analytical laboratory.

3.2 SMALL MAMMAL SAMPLES

Small burrowing mammals are the most appropriate vertebrate receptors because of their
contact with soil, small home ranges, and are a basic diet of higher trophic level
predators. A Sherman live trap, or equivalent, will be used because they are inexpensive,
easily transported and set, and can be thoroughly cleaned when removed from the
trapping site. These traps will be baited with rolled oats placed inside the trap. The traps
will be protected from direct sunlight and rain by placing a piece of plywood over it. A
bedding material will line the trap.

Once set, the traps will be checked for captured animals in early morning and before
sunset. Adult animals with body weights greater than 15 grams will be retained and a
specialist in small mammal identification will speciate the captured animals. Special-
status species will be released. Enough adult small mammals (preferably deer mouse)
will be collected from each site to provide sufficient sample quantity (Section 4 of this
Appendix). The retained animals will be euthanized in a manner to avoid pain.

All small mammals caught will be identified, sexed, and weighed in the field.
Mammalian samples will be placed separately and double-bagged in clean Whirl-Pak
bags and labeled. The label will be marked directly on the sample bag using an inedible
marker. Samples will be chilled by placing in a cooler with blue ice and shipped by
overnight delivery to the laboratory.

The sample label and chain-of-custody record will be completed. The field activity
logbook will be used to record field activity, site condition, sample condition, and any
deviation in the sampling protocol.

Prior to chemical analyses at the analytical laboratory, each whole specimen will be
homogenized in a Warring blender to obtain a uniform, whole body tissue sample. A
sample of the homogenate will be used for analysis. This analysis will provide
quantitative results which will be used to simulate chemical exposure that might occur if
higher-trophic level organisms consume the small mammals.
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Section 3 Sampling Procedures

3.3 VEGETATION SAMPLES

Vegetation is the dominant biological component of a terrestrial ecosystem. Depending
on species, soil characteristics, and environmental stresses, 40 to 85 percent of the plant
mass may reside below the ground and in contact with contaminants in the soil.

To collect the vegetation samples, the vegetation community will be described at each
randomly selected sampling location in an area of approximately 10- to 20-foot radius.
The relative percentages of different plant species will be estimated and conditions of the
plant community will be described.

Samples of vegetation will only be collected where California sagebrush is present.
California sagebrush is one of the dominant plant species in the coastal sage scrub habitat
and the concern will be to represent vegetation in this plant community. Samples of this
plant will be collected from shoots, leaves, and seeds of mature plants within a 10-foot
radius circle of the sample location with a clean, decontaminated, handheld stainless steel
clipper. Shoots, leaves, and seeds constitute the preferred diet of insects and small
mammals.

Clippings will be placed in new Whirl-Pak bags and labeled. All samples will be placed
on blue ice. The sample label and chain-of-custody record will be completed. The field
logbook will be used to record field activities, site condition, sample condition, and any
deviation form the field protocol.

Prior to chemical analyses at the analytical laboratory, each sample will be homogenized
in a Warring blender to obtain a uniform sample. A sample of the homogenate will be
used for analysis. This analysis will provide quantitative results which will be used to
simulate chemical exposure that might occur if higher-trophic level organisms consume
insects and small mammals that may be feeding on this plants.
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Section 4

REQUEST FOR ANALYSIS

Based on information in the data quality objectives for Sites 2 and 17 (BNI 1995b), the biota

samples will be analyzed for:

· semivolatile organic compounds by United States Environmental Protection Agency
(U.S. EPA) Method 8270 which requires 20 grams of tissue,

· pesticides by U.S. EPA Method 8080, which requires 20 grams of tissue, and

· metals by the U.S. EPA Method 200 series, which requires 10 grams of tissue.
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Section 5

PERMITS

Because the ecological field investigation will be conducted in a wildlife conservation area, all
applicable local, state, and federal wildlife permits regulating taking of wildlife must be applied
for before sampling. However, special-status wildlife species may be trapped but would be
released at the sample location.
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Section 6

HEALTH AND SAFETY PRECAUTIONS

Many mammalian diseases are transmissible to humans. Every small mammal sample will
therefore be treated as a potential health threat. All field personnel must wear leather gloves
while handling mammals.
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Section 7

SAMPLE LABELING AND SHIPPING

Each sample will be identified with a unique sample number as discussed in Section 6 of the
Field Sampling Plan (BNI 1995a). The chain-of-custody procedures as discussed in Section 6 of
the Field Sampling Plan (BNI 1995a) will be followed. In addition to sample packaging and
shipping as discussed in Section 6 of the Field Sampling Plan (BNI 1995a), the containers with
wildlife specimens must bear the name and address of the shipper and consignee with a accurate
statement of containers marked on the outside of the container as required by U.S. Fish and
Wildlife regulations (50 Code of Federal Regulations 14). A packing list that includes the names
and address of the cosignee and shipper and an accurate statement of types and quantities of each
species contained in the shipment, should be secured on the outside of the container.
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Section 8
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