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Section 1

INTRODUCTION

A Phase II Remedial Investigation and Feasibility Study (RI/FS) will be conducted at the Marine

Corps Air Station (MCAS) E1 Toro located in Orange County, California (Figure 1-t ). 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 RI/FS for MCAS El Toro will adequately assess risks to human

health and the environment. The scope of the Phase II RIFFS 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 El Toro. 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 RIFFS

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 1959 until 1991. Repons 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, transfimners, 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 m hmdfill 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 50,0(X) 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 1969 to 1983, aircraft drop tanks were mmsported 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 concrcte pad from 1969 to 1983.
The jet fuel and wash/rinse water drained oft' 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 llowed onto soil
around the concrete pad.

(table continues)
Q.1
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Table 1-1 (continued)

'lj
Site No. Site Name Site I)escription

rD

8 I)RMO Storage Area This area has been used since the mid-1970s. Thc yard is used to store various scrap and salvage
materials(i.e.,mechanicalandelectricalcomponents)andcontainerizedliquidsof unknowll
composition. Ill 1984, PCBs were spilled on soils in the immediate area. Soils were excavated up to
one foot below grade.

9 Crash Crew Pit No. 1 Tiffs area was used from 1965 lo 1971. Materials used and ignited during training included.jet fuel,
aviation gasoline, and other liquid waste. Appro×imately 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 antilYeeze, hydraulic and transmission tluids,
motor oils, and solvents were applied to the ground for dust control.

11 Transformer Storage Area Fifty to 75 electrical transformers were stored iii this area from 1965 to 1983. Five transformers
leaked, and one spilled an estimated 60 gallons of PCB transfi)rmer 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 trealmen! 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 conce,m include silver,
arsenic, cadmium, copper, lead, mercury, nickel, selenium, and zinc.

13 Oil Change Area It is estimated that about 7,000 gallons of 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 51)0galhms of diesel fuel leaked from nozzles and hoses of two
500-gallon 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 l]uids
were estimated to have been used during training. Of Ibis amount, approxm_ately 10 percent (24,700

gallons) may have infiltrated the soil. Small quantities of napahn, white phosphorus, and magnesium

I phosphatewerealsoburnedatthesite.

(table continues)



Table 1-1 (continued)

Site No. Site Name Site I)escription

17 Conununication Station l,andfill The landfill is reported to have been used from 1981 to 1983; however, there is some cvidcm:e that the
area may have been used as a landfill as early as 1970 and as late as 1986. Wastes disposed itl this
landfill include domestic waste and rabble, cooking greases, oils and fnels 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 Sile 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 fuot 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 waslewater
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 m 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 thc proximity
Source Area of IR Sites 7, 8, 9, 10, and 22. The Phase ! R1 indicated that one or more sources may exist lot the

VOCs 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 forinerly part of the
Site 18 Regional Groundwater Investigation.
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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
RI/FS 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 El 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
E1 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
E1Toro 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 IAS report identified 17 sites as potential sources of
contamination (Brown and Caldwell 1986).

In June 1985, while the IAS 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 Rei!!y ·_,,,.,,lo_o'Herndon loom· j j,..t ].

In 1987, the Marine Corps contracted for a review of the IAS 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 IAS 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
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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 tour 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,
tetrachioroethene (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 (MeCI) was also detected in the landfill
gases, but the presence of MeCl 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 MeCI, 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 El 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 (PTA) 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 El 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 (PTA 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 iPCBs) (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 RIFFS.

Concurrent with the Phase I RI, the Navy conducted an RFA at MCAS E1 Toro. The
final RFA report was submitted in July 1993 (Jacobs Engineering 1993a). The purpose
of the RFA was to evaluate whether an additional i40 sites at MCA:> LI toro would

require further investigation under the Phase II RIFFS 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 RIFFS 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 Desatter 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 E1 Toro, 17 sites were identified in the IAS (Brown and

,_,uuw_n _om. _xn of the txur_ sites identified at MCA_ t:t toro have been aced into

one of three OUs for the Phase II RIFFS. 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 RIFFS, 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 RI/FS 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 RI/FS 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 El 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 El 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 El

Toro and flow' through or near MCAS El Toro. Off-Station runoff from areas upgradient

of MCAS E1 Toro and on-site runoff flow' into four main drainage channels. Three of

these channels are continuous with natural wa.shes (i.e., Borrego Canyon, Agua Chinon,
and Bee Canyon) originating in the Santa Ana Mountains. The Marshburn Channel is the
fourth channel.

The Borrego Canyon Wash is lined with concrete as it flows along the southeast
boundary of MCAS E1 Toro. The Borrego Canyon Wash crosses the southern corner of

MCAS E1 Toro and joins Agua Chinon Wash one-q,aner male from the MCAS E! 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 Marshburn Channel is a lined

drainage channel that runs along the northwestern MCAS El 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 El 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 Reillv

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 (Herndon 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
c_nndqrnno qilrqtnne and conolc_morareq of the Williamq I add and Trnhnen [;'nrmatinnq

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 l0 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 Christianitos 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 El Toro. The Myford sandy
loam predominates in the southern corner of the area with 2- to 9-percent slopes. The
Sorrento loam occurs from the western corner 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, cliff 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 E1 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 Marshburn 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 Use 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 E1 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.

page3-4 FinalRiskAssessmentWorkPlan,MCASElToro
8/28/9510:36AMjmtv:\reports_ctoO59\workplanVawp\final_section3dOC



CLEAN Il

CTO-0059

Date: 08/29/95

Section 3 Environmental Setting

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
civiiians and miiitary personnel, in i990, the population present on MCA5 bi loro was
1,926 civilians and 7,188 military personnel. The estimated population in the city of
Irvine 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 E1 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 RIsTS sites. 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 El 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_, 10-s, and 10.4for 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 RI/FS 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 routes 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 found only 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

_t[_£V UI tilt-. IUILUV_ lli_ k,_5_5_._llkiiZLiiiLil,iltlUli_[ glglilUlit>, lil_)li_p_]t_lb_lUill, 5_)UItlIII,

calciumormagnesium

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 RfDs 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 are

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.

page 4-4 Final Risk Assessment Work Plan, MCAS El Toro
8/29/95 11:04 AM wlf v:\repofls_cto059\wor!q31art_'awo_fioe, l_ection400C



Table 4-1

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

IR PRO(;RAM SITES

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

TotalPetroleumHydrocarbons X 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 X

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

Dibromochloromethane X X

l,1-Dichloroethane X X

1,2-Dichloroethane X X

I,1-Dichloroethene X X X X

1,2-Dichloroethene(total) X X X

MethyleneChloride 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

_' (table continues)
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Table 4-1 (continued)

IR PR()GRAM SrUES
"G

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

d_ HALOGENATED VO1,ATILE ORGANIC
COMPOUNDS (continued)

1,1,2-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(Methylethylketone) X X X X X X X X X X X X X X X X

Carbondisulfide X X X

2Itexanone X X X X X X X X X

4-Methyl-2-pentanone X X

VinylChloride X

POLYNUCLEA R 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)fluoranthene 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)fluoranthene X X X X X X X X

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

(table continues)



Table 4-1 (continued)

IR PROGRAM SITES

Chemicalsof PotentialConcern I 2 3 4 5 6 7 8 9 10 I I 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

lndeno(l,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 ×

4-Chloro-3-methylphenol X

Dibenzofuran X X X X X

i,4-Dichlorobenzene X

Diethylphthalate X X X

Dimethylphthalate X X

2,4-Dimethylphenol X

Di-n-butyl phthalate X

Di-n-octyl phthalate X

ttexachloroethanc X

"ID
m (table continues)
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Table 4-1 (continued)

IR PROGRAM SITES
"ID

Chemicals of Potential Concern I 2 3 4 5 6 7 8 9 !1} I! 12 13 14 15 16 17 19 211 21 22 24 25
rD

_i SEMIVOLATILE ORGANIC COMPOUNDS
oo

(continued)

!sophorone X

2-Methylnaphthalene X X X X X X X

4-Methylphenol X

4-Nitrophenoi X

n-Nitrosodipropylamine X

Pentachlorophenol X

Phenol X X X X

1,2,4-Trichlorobenzene X

PESTICIDES/POLYCHLORINATED
BIPHENYLS

Alpha chlordane 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

EndosulfanIl X X X

Endosulfansulfate X X X X X X X X X

Endrin X X X X X X

(table continues)



Table 4-1 (continued)

IR PR()GRAM SITES

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

PESTICIDES/POLYCHI,ORINATED
BIPHENYLS (continued)

Endrinaldehyde X X ×

Endrinketone X X X X X X X X

Gammachlordane X X X X X X X

Heptachlor X

Heptachlorepoxide X

Lindane(gammaBItC) X X X

Methoxychlor X X X X

PCB1248 X X

PCB1254 X X X

PCB1260 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

2,4,54richlorophenoxyaceticacid X X X

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

"{3
m (table continues)
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Table 4-1 (continued)

IR PROGRAM SITES
'ID
Ii1

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

,_' DIOXIN/DIBENZOFURANS...&
O

Octachlorodibenzo-p-dioxins X

RADIONUCLIDES

Grossalpha X X X X X X

Grossbeta 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

(table continues)



Table 4-1 (continued)

IR PR()GRAM SITES

Chemicals of Potential Concern ! 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 19 21} 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

"O
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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 Sate Drinking Water and Toxics Enforcement Act

(Proposition 65). Cai/EPA has not developed RIDs 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)fiuoranthene, and tetrachloroethylene. This procedure is based on Cal/EPA

recommendations on the use of U.S. EPA Region IX PRGs in screening risk assessments
fm '-'hich .......,._,,. .,,r ,Pt'°-",.,...,_,.,o,,au,.,.,,.,_,,,,,"'"Cal/EPA ,_.,r'm:_,.,r,_,,,,_h,. ,..,,.,.w,.u_.... _a ,.h,..,_,.,.__ _;_'_ was

recommended.

The RIDs and CPFs developed by the U.S. EPA will be obtained from the IRIS database.

Any RIDs or CPFs that are not available in the IRIS database will be taken from the latest
issue of I-lEAST. When neither source contains an RID or CPF for a chemical, the

chemical will be assigned the RID or CPF of a structurally similar or related chemical

after consultation with toxicologists at U.S. EPA Region IX and Cai/EPA.

Cai/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 El 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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Human Health Exposure Routes and Receptors
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Section 4 Human Health Risk Assessment

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
of lice 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 RI/FS 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 109 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 con-ninon 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 (PMt0) are
available for the E1 Toro area, those data will be used instead of the particulate emissions
factor to calculate dose. PMm is a measure of total respirable particulates in the

FinalRiskAssessmentWorkPlan,MCASElToro page4-15
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Section 4 Human Health Risk Assessment

atmosphere. Where measured, PM_0 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. = C,.x CF x ML

where:

C_ = 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])
t_F -- ennvorclnn f.qc-tnr (('} Off] kl]nornmq nor o-r_m [lco/cyl/
.................... k .......... ,:_...... _'_' 0 ..... L'_C:Y OJ, ''

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

D_ = (CS x IRs x CF x FI x EF x ED)/(BW x AT)

where:

Dx = dose resulting from ingestion of soil (milligrams per kilogram per day
[mgflcg/day])

CS = chemical concentration in soil (mg/kg)
IR, = soil intake rate by ingestion (mg/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)
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Dermal Contact With Soil or Sediment

D ,b= (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)
w here:

D,,b = absorbed dose from dermal contact with soil (mg/kg/day)
CS = chemical concentration in soil ling/kg)
CF = conversion factor (10_ kg/mg)
SA = skin surface area available for contact (square centimeters per day [cm:/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

Dish= ((5',,x IR_x ET x EF x ED)/(BW x PEF x AT)
where:

D_.h = dose resulting from inhalation of dust (mg/kg/day)
Ca = chemical concentration in air (mg/m 3)
IR_ -- 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 l0 9 mg/kg)
AT = averaging time (days)

Inhalation of Dust- PMw Data Available

Dish= (C_ x IR,, x ET x EF x ED)/(BW x AT)
where:

D,,_ -- dose resulting from inhalation of dust (mg/kg/day)
Ca = chemical concentration in air (mg/m 3)
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)

Inhalation of Vapor from Soil

Di.h = (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)
C_ = chemical concentration in soil (mg/kg)
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)
VF = soil-to-air volatilization factor (m3/kg)

Ingestion of Water

D_,,= (C_.x IR,, x EF x ED)/(BW x AT)

where:

D, = dose resulting from ingestion of water (mg/kg/day)
C_ = chemical concentration in water (milligrams per liter [mg/L])
IR_ = 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

Dub= (Cwx CFx SA x PCx ETx EFx ED)/(BWxAT)

where:

D_b = absorbed dose from dermal contact with _oundwater (mg/kg/day)
C_. = 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 [cm2])

PC = dermal permeability constant (centimeters per hour [cnghr])
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 _ Adult Worker Worker Child h

Averaging time (cancerl days 25.550 25,550 25,550 25,550 25,550

Averagingtime (noncancer) days ED_x 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

Exposedskinarea cm2 2,000 5.000 5,000 5,000 3.000
d

(soil/sediment)

]FYnnc_ct<kin ,qre.n (w,qter_ e cm2 7,000 19,000 NA 3000 5.000

Exposureduration(cancer) years NA 30 25 I 7i
Exposureduration years 6 24 25 1 7
(noncancer)

f

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

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

t'

Exposure frequency (soil) 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/-nr Chemical specific, from U.S. EPA i992a

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

Notes:
a child age = 0 to 6 years
u child age = 9 to 16 years
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 bod_/surface area): resident child/adult = 100percent (bath);

values rounded to the nearest 1,000 cm-l
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 O.15

Organophosphate pesticides 0.25

Pentachlorophenol 0.25

Polychlorinated dibenzo-p-dioxins 0.03

Polychlorinated dibenzofurans 0.03

Other organic compounds O.10

%._aUllliU 111 u.uu l

Arsenic 0.03

Chromium.hexavalent 0.00

Othermetalsandcomplexcyanides 0.01

Freecyanide 0.10

Source: Preliminary Endangerment Assessment Guidance Manual, Cai/EPA 1994

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 QUANTIFICATION OF CANCER RISK

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. Ihe linearized multistage model is preferred by U.S. EPA
and Cal/EPA when it is applicable. The CPFs of most of the chemicals in the IRIS

database and on the Cai/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 first 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 Cai/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 RUFS,

Proposed Plan, or ROD; and it reserves the right 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 the 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 RID 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 ail 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 I0 micrograms per deciliter (_g/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
Cai/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 10.6 or 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 .6 or

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 ot 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 OVERVIEWOF THE ECOLOGICALRISKASSESSMENT
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
theft ,ncc,_ccm,,=,nt _nr'lnnlnfc tlt'_ rant n_r-_cc.nTql'_r _C_r, ilc _n th,o, ;ncli,,;cl,,,_l /ac, ,,,;fh h,,,-,-,-_. ,-;_b
flail _4.,_O'_OOltl_,_llt _tlUIJVLII[O _._,..t Ill. J[ II_VV,_TO4,,44LllJ &'t---"),_*,,&_,_'viz tll_.*, ItlUIYIUULLI [_.4._ YYLLLI IIUILI_II [lOl'_

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 El 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 RI/FS, 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 El 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 sims. Therefore, one
goal of the predictive ecological risk assessment for MCAS El 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 wilt 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 El 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), California 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 I 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

FinalRiskAssessmentWorkPlan,MCASElToro page5-3
8/29/9512:13PMWLFv:\repo_s_ctoO59\workplan\rawp\final_sect_on5doc



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

Section 5 Ecological Risk Assessment

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-1, 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,
¢nkolt or,,-,,',,:,,- l=q4 m_ro,,mr n_lr_! sr_nn_,lm nn4 _inn I_*'_fn._ ......... · .... _'!_kl_ +_

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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Section 5 Ecological Risk Assessment

· additional information on ecological effects associated with chemicals in 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 RIFFS 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 El 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 RFFS. 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.

Final RiskAssessment Work Plan, MCAS El Toro page 5-7
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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 (BN!

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 Marshbum
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

page 5-8 Final Risk Assessment Work Plan, MCAS El Toro
8/30/9511:47AMjml v:\reports_cto059',workplanVawp\finaJ_sectlon5doc



CLEAN II
CTO-0059

Date: 08/29/95

Section 5 Ecological Risk Assessment

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 El 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:

FinalRiskAssessmentWorkPlan,MCASElToro page5-9
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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);

page 5-10 Final Risk Assessment Work Plan, MCAS El Toro
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· 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 RI/FS, 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;

....... I UUIUW Ui:tk, l_l U UI IU,w lllUtal COllcentJ_atiolls t _, .... L--1 ......... J lUVU131.... _- 111:.... 5U11:7 _.P_DDUllUIgt/A....... Jr__ /'_,A mm_ t_ __l i;:l.L)l_ t"_-I).¢A..,.

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 El 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 El 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,

FinalRiskAssessmentWorkPlan,MCASElToro page5-13
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-o Table 5-1

(0 Chemicals of Potential Ecological Concern in Soil
O3

I
.-L

4_ IRPROGRAMSITES

Compounds I 2 3 4 5 6 7 8 9 l0 II 12 13 14 15 16 17 18 19 20 21 22

ORGANIC

1,l,l-Trichloroethane X X ,

1,2-Dichloroethlene X

2,4,5-Trichlorophenoxy- X

proprionic acid

2,4-DB X

2,4-Dichlorophenoxyaceticacid 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(g,h,i)perylene X X X X X X X X X

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

Benzylbutylphlhalate 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

Carbontetrachloride X X X X X X X X

Chlordmle 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

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

F!uoranthene X X X X X X X X X X X X

Fluorene X X

'o tteptachlorepoxide X
ua Hexachloroethane X
w

cn Indeno( I ,2,3-c.d)p2'rcne X X X X X X X X X
Cfi

(fable continues)



"o
Table 5-1 (continued)

rc_
(D

IRPROGRAMSITES
..,..a.

o_ Compounds I 2 3 4 5 6 7 8 9 l0 Il 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

Methylenechloride X X X X X X X X

Naphthalene X X X X

Octachlorodibenzo-p-dioxins X

Aroclor 1248 X

Aroclor1254 X X

Aroclor1260 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

(table continues)



Table 5-1 (continued)

IR PROGRAM SITES

Compounds I 2 3 4 5 6 7 8 9 l0 II 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

2-4DB 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 Site2 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
Carbontetrachloride X

Chlordane X X X

Chlorodibromomethane X

Methylchloride X X X X X
Toluene X

Source: Jacobs Engineering 1993b
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· have wide natural dispersal, 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

I.Okl_._._ iII_,_IU_ILilI_ [J_,.JID_./IIIII[ U) t IIOLLg. I.I_.,.J.UU. 3 VI¢OI_3L%..,, LNU. IIIg,.,I_.JM. 3 3[./_,,,I,.,1C3 t./[ I./IIU3 ULIIILC llldJly Ul

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.

Reptiles and 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 concem 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.

Threatened and 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;

page 5-20 Final Risk Assessment Work Plan, MCAS El Toro
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Table 5-4

Special-Status Receptors" at MCAS El Toro for the Phase II RVFS Predictive Ecological Risk Assessment b

SITES

Receptors I 2 3 4 5 6 7 8 9 l0 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 :

Burrowing owl X

Black-shouldered kite X X X

Cactuswren X X

Californiagnatcatcher X X X

Coastalhornedlizard X X X

Coastal western whiptail 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 Diegohornedlizard X

SanDiegoblack-tailedjackrabbit X X X

Sharp-shinnedhawk X X X
Southern California rufous- X X X

crowned sparrow

Southerngrasshoppermouse X X X

Westernspadefoottoad X X X

" List derived from CNDDB 1993
b

Field reconnaissance pedormed in May 1995for CLEAN II Program.
(I)

?
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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
crr't¥1lzt h _. v,"' h lC; ,",.n t-_f nl-_ nl-
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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 El 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 spinefiower (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
El 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 E1 Toro:

· perform additional sampling to better characterize chemical releases in habitats
of concem (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 E1Toro, 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.,
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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. EPA 1992c).

Ecological assessment endpoints are frequently associated with different levels of
ecological organization. Two key assessment endpoints for the MCAS E1 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
qr'mlh :and enact live o:ak wnodl:andql :and _.no,c,i:al-qt:atl]q nlant nnct unimnl qn_c'io,¢

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 concem 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

waterborne 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 ,,'ia 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 E1 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 E1 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 RI/FS ecological risk assessment. The purpose
UI tll_i._ }Jll_JlJ*'*-J3_,_l[ [JI_.JtOL lO L'fCV_.-rl_'-/l_t,lL.

· 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 RI/FS 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 RIFFS will be included in the evaluation of the soil data for the Phase II RI/FS

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 RIFFS 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 RUFS will include an evaluation of the

sediment data for ecological risk assessment. Sediment sample locations are presented in
Attachments B and X in the I_SP for Sites 2 and 25 (BNI 1995b). The Phase II RIFFS
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 RI/FS, 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.

F1 = traction 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 (Cb/) 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 (In(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:

Cfr,,.,= (C,) x (gE)

where:

C,ro_s = 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:

UFrot, p = (8.77 x 105) x (M '2'385)

where:

SFro?p = 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 (t'Sss'°'57s tog gow)

where:

UFr.A = uptake factor (mg/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 = (UFropv+ 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 K.w. The plant root uptake factor can be estimated using the following equation:

UF = (0.03[Ko,,] °'Tv)+ (0.82 [(Koc] _,c])

where:

UF = uptake factor (rog/kg plant per ms/kg soil)

K,_ = chemical-specific octanol:water partition coefficient

Koc = organic carbon partition coefficient

fcc = 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. Informatioh 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 INFORMATIONSOURCES

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 hrmt direct comparisons with data from the
MCAS El 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 El 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 lerregtriai renentorq nlantc and nnuatic' roc-ontnrc
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 hazard to ecological receptors The risk characterization step will conclude with a
risk or hazard description 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 E1Toro.

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.LNOAEL
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

I'j , ,

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

Page I 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

ORGANICSs

1,I, 1-Trichloroethane -nn

1,2-Dlchloroelhene(tolal) -nn

2,4,5-T nnn

2,4.5-Trichloro phenoxy -nh -nn
proprlonic acid

2,4-D nnn

2,4-DB nnn nnn

2,4-Dimethyl phenol nnn

2-Butanone (MEI0 -nn -nn -nn -nh -nn -nh -nn -nh

2-Hexanone nnn nnn nnn nnn n nnn

2-Methylnaphthalene nnn nnn nnn nnn nnn nnn

4',4'-DDD n-n n-n n-ri n-n n-n n-n n-n n-n n*n n-n

4',4'-DDE nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn

!4',4'-DDT I

4-Melhyl-2-penlanone nnn

4*Melhylphenol nnn

Acenaphthene n-n n-n

Acenaphlhylene nnn nnn

Acelone --n --n --ri --n --n --n --n --n --n --n --n --n --n --n --n --n

-o Aid[in -n-
(Q
(D Alpha chlordane -nn -nil -nn -nfl -nn -nn

_.,? Anlhracene -nh -nn -nn ,
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> Table A-II'O

I I I I I I I

MCAS El Tc,ro i_hemlcala of Potential Ecological Concern In Soil Exceeding Criteria
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 5
I I I I IIlI IIII i m m

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

Benzene -ell --n --n

Benzo(a)anthracene Mnn Mnn Mnn M-nh URn Mnn Mnn Mnn
,,,, , ,

Oenzo(a)pyrene --P --P --P --P --P --P --P -.p .-p ..p ..p ._p

Benzo(b)fiuoranlhene -inn -nn -nn -nh -nn -nh -nh -nn -nn

Benzo(g,h,l)peryiene nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn

Benzo(k)fiuoranlhene -m -nn -nil -nfl -nh -nn -nn -nn -nn

Benzyl butyl phlhalate nn -rln -nn -nn -nn -nn -nn
... , , ,,,

Bela chlordane nn

Alpha-BHC nnn nnr

:ella-BHC -ri- -n-m -n-

Gamma BHC 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 nnn nnn

Cmloon dieu#ida -nh

Carbon Telmchl_k:le nnn nnn nnn nnn nnn nnn nnn nnn nar

Chlysene -tm -nn -nn -nn -nh -nh -nn -nn -nn -nn -nn -nh
..... '1

Dalapon -nn -nn -nn

Dlbenzoluran -nn -nn -nn

DI-n-bulylphlhalale --n

Dlchlorpfop -m

Dieldrin

Dimhylphthalate n-n n-n .,

Dlmelhylphlhalate -nfl -nn
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Page 3 of 5;
, ,.,, .,'

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

Endosu#an I -n- -n- -n-

Endosuffan II -inn -n_ nin -nn

Endosuffan euffate nnn nra nnrl NNn ninn nNN finn

-ndfin -nn -nn -nfl fin -nfl -inlin
I

Endfin aldehyde nlln nnn nnin nnnl

End[in ketone nnn nnn nnn nnn ninn ninin ininin
.... i

Ethyl benzene --n --n --n

Fluoranlhene --n --n --n --n --n --n --n --n --n --n --in --n --n

Fluorene n-n n-n n-n

Gamma chlomane nn -nn -nn -nn -nn -nn -nn

Heplachlof epoxide -nh

Hexachloroethane nnn

Indeno(1,2,3-cd)pyrene -nh -nn -nn -nn -nn -nn -nn -nh -nin -nn

rIsophorone ninn

Melhoxychlor -nn -nn -nn -nn -nn -nh

Methylene chloride --n --n --n --n --n --n --n --n --n --in --n --n

MCPP nnn rLnn

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

Oclachlofodibenzo nnn
-p-dioxin ,,

-o PCB 1248 nnn
(c)
(_ PCB 1254 nP nnP

3> PCB 1260 -nn nn
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MCAS El Toro Chemicals of Potential Ecological Concern In Soil Exceeding Criteria
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Page 4 of 5
i ii i

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

Phenanthrena -nn -nn -nn -nn -nn -nh -nn -nn -nh -nn

Phenol -nh

Pyrene -r_rl -nn -nh -nn -nh -nn -nn -nn -nn -nh -nfl -nfl -lin -fin

Tetrachloroethene nnn nnn,

Toluene -n --n --n --i! --n --n --n --n --n --n --n --n --n n --n --n n -n n n

Petroleum hydroc,atbona nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnr nnn nnn nnn nnn nnn nnc nnn
(total recoverable)

I

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

TFH-gasoline mn nnn nm nnn nnn nnn nnn nnn nnn nnn, nnn nnn nnni nnn nnn nnn nnn nnn nnn nnn

Trichloroelhylene --n

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

INORGANICS

Aluminum MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP

Antimony nnn nnn nnn finn nnc 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 Mnn Mnn iMnn Mnn Mnn Mnn Mn_ Mnn Mnn Mnn Mnn Mnn Mnn Mnnl Mnn Mnn

Beryllium -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

Chromium MP MP MP MP MIP MP MIP MP MP MP MP MP MP MP MIP MP MP MP MP

Ca)bari M M M M M M MP M M M M M M M M M MP MP M M

Copper MIP P P MIP

Lead M MI MIP MILP MIP MIP MIP MIP MIP IM MIP MIP MIP MIP MIP MIP M MIP IMP IMP

Manganese -nn -nn -nn -c_n -nn -i'm -nn -nn -nn -nfl -nn -nn -nn -nn -nn -nh -nn -nn -nh _lin
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MCAS El Toro Chemical. of Potenllal Ecological Concern In Soil Exceeding Crllerla
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.. Page 5 of 5
.wa ,,11 i, i

Parameter 1 2 3 4 5 6 7 6 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 M1 M

Nickel MP MP MIP P;

Selenium nnn nnn nnn nnn nnn nnn nlm nlm nnn nnn nnn nnn nnn nnn nnn nnnl nnn nnn
, , , i ,,

Silver -n -n -n -n -n -nP -n -nP -n -rip -n -n -n -n -n

Thallium an mi nfl fin fin mi nn nn nn nn fin nn nn an nn nn nn nn nn

Vanadium M MP MP MIa' MP MP MP MP MP MP MIP MP MP MP MP M MP MP MP MP
, ,, ,,

Zinc IP I I MIP IP I I i MIP

iNotes: (blank means che_ not dele(ted oc did not exceed c[Iterla)

M Mamn,dl_ .o, IngNaon _ _ _,d:m_ Ingeellon m:_ fmm _ {Appendixm).
I Invmtebtale _We[lawere exceededby maximum roil r.c_lce_telkr'll {Table 7-29).
P Pl_ul ctit_hll wela exceeded by maximum _ col_,enllnali(:_l(l'aJ:4e7-30).
n no_ valuesavailablefo_marmnals,Invenelxale,pi.hie(_g.,-II m natr.aaerlaforplanttoxicity).

t ..... i i .i i _1; i . m ....... ' ' i i , , , ,

Source' Jacobs Engineering, 1993a.
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Table A-2
i i ii · i. i i ii i ,

MCA8 El Toro Chemical., of Polentlal Ecological CeNrtr,efn bt 8dl.cllmeld
ComplriBon lo Sediment Criteria

MCA8 El Toro Pha.e I RI TlK;Imlr_ Memerlmdum

Sheet 1 ol 5
, ,,, .......... , ,, , , ,,

Slim Number"

18 b

BeNnrego M,.rahbum _ '
Canyon Ague Chinon Bee Canyon Channel San Dl,,go C((,Bk

2.4.5-Trk_hkx_ ............ C/C .....
IXOl_kmk; acid

2,4-DB C/C ........ ClC ...... C/C ......

2.Butmmne ...................... cie ......

2-tiexanone ClC

2-Methylnaphthldene ......................... N/C

4.4'-DDD - N/N - - Y/Y ............... Y/Y

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

4'.4'-DDl* YIN Y/Y - - Y/Y ...... Y/Y - Y/Y Y/Y - - N/N - - Y/Y

4.Melhylphenol ...................... C/C C/C -- -

Acenaphthene ................... N/C

Ar,enephthylene h ...................... N/C

Acetone ClC ClC ClC - ClC ClC ClC ClC - CIC CIC ClC .... cie ClC

Alpha chlmdane N/N - - - N/N ................... N/Y

Anthracene ...................... N/C

Benzene C/C

,'1:) Benzo(a) mnUvacene ........................ N/C
>
--,,I Benzo(a)pyrene .... N/N ..................... NIC

Oenzo(b)lluoranthene ..... N/C ..................... N/C
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Table A-2
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MCA8 El Tmo Chemic. elm of Potential Ecological Conoent In Sediment

Comparison to 9edlmenl Criteria
MCA9 El Tofo Phase I RI Technical Memorandum

Sheet 2 el S
i. ri i i

Site Numbel a

18b

Bowfego Ma;ahburn

Canyon Ague Chinon Bee Canyon Channel San Diego Creek

Chemical 2 3 4 (I 12 14 Dn c Up d Dn c Up d Dn c Up d Dn c Up d AC e SC I MC g 20 21

Benzo(g.h.I)perylene ............................ N/C

Benzo(k)fluo(anthene - N/N ................ N/C

Benzylbutyl phthalale YIC ..................... N/C

BIs(2-ethyJhexyl) YIC YIC YIC Y/C YIC .... YIC ............ YIC Y/C

phth,_.
, , i,i.

Cld)azole ..................... C/C

Cmbon tebachlorld® C/C - _ CIC .................

Ch_Nne -- - N/C ................ N/C

Dalapon .... tic .............. CiC ....

DeltaBHC ............. E/'C .......
,_ ..

Dibefizo(a,h) ..... N/C ....................... N,/C
Irlthfacerte

Dibenzotufan ........................... C/C

Dichlofo_op ........... C/C -. C/C C/C ........

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

Efido,,ullan luffale ....... N/C ............ y/C .............

Fluo4'afiltmne ...... N/C N/C ................... N/C

FlumemD ........................... ClC

Gamma chlordane N/N .... N/N .................... N/E ,

m,_:leno(1,2,3_.d)pyterie .... N/C N/C .................. N/C



, TableA-2

MC,AS El Toro Chemlcale ol Poqenllml Ecologlc. I Concern in Sediment
Comparison lo 6edlment Crllalia

MC,Mi El Toro Plmml I RI Technk-.ad Memo4randum

Sheel 3 of S
itl i i iii i i i i I i i iii

Site Number"

lis b

Bo.ego M,.lhbum
Canyon Agua Chinon Bee Canyon Ctmnrml _n Diego Creek

Chemlcel 2 3 4 Il 12 14 Onc Upd Onc Upd Onc Upd Onc Up d AC ® BCf MC g 20 21

MCPP CIC .......................

Melhoxyddm c/c

Methylene _ide N/C -- - NFC N/C - -- N/C - N/C -- N/C N/C ..... N/C NIC

P_roteum Hydfocad)orm C/C C/C - CfC ClC ClC .......... ClC ..... ClC tlc
(tobd reco,,_H'sblq

PhenmnUuefle .................... YIC

Pyferle ..... N/C N/C ................ N/C

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

l'rlchlofoethylene CIC

TFH-die_I CIC C,IC C/C CIC ............... C/C C/C

TFH-guoline CIC C/C C:lC ClC C/C .... ClC -- C/C -- - tic -- C/C CIC

INOF_ANtC8

Aluminum ClC ClC ClC CIC C/C ClC CIC CIC CIC ClC ClC ClC C/C CIC C/C C/C CIC ClC C/C

Antimony ClC -- ClC .................. C/C C/C ClC -

Ara,efi_ C/N C/N C/N (;IN C/Y C/N -- C/N C/N C/Y C/N CIN C/N -- C/N C/N C/N C/Y C[Y

Barium ClC ClC CIC CIC ClC CIC CIC C/C C/C ClC CIC CtC C/C CIC CIC CtC C/C CIC CIC
-o

CiC ....L(D Beryllium C/C C/C ........................
(.D ,,,

:]> Cm:bnk.,_mI C/Y C/Y C/Y _':/Y C/Y C,/Y -* CIE CIN C/Y C/N C/Y CIE C/N -- CPi' C/Y CPi C/Y
u;3

Ctuo,m_umI C/N C_.JN C/Id C./N C/N C/N CIN C/N CIN C/N C/N CIN CIN C/N C/N CIN C/N C,/Y CIN

C/C C,/C C/C C.,IC CIC C/C C/C C/C C/C CIC C/C CtC -- C/C C/C C/C CtC C/C
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> Table A-2
....a

o

MC,AS El To,fo CIHtmlcala d Potential Ecological Co4n_m In Sediment
Compaflaon to Sedlmenl Grit-da

MCAS El Toro PImBe I RI Technical Memmmndum

Sheet 4 of 5

SI!e Number a

18b

Borrego Marmhburn
Canyon Ague Chinon See Canyon Channel San Diego Creek

Chemical 2 3 4 Ii 12 14 Dn c Upd Dn c Upd Dn c Upd Dnc Up d AC e BCI MC g 20 21

Coppel ! C/N C/N (;;fY C,_N C/N C/N - ClN C/N CIN C/N C/N C/N C/N C/N C/N C/N C/Y C/Y

LeadI C/N C/N C/Y CrY C/Y CJN -- C/N C/N C/N ClN CIN C/N ClN CIN C/N C/N C/Y C/Y

Manganese C/N ClN ClN CfN ClN ClN C/N C/N C/N C/N C/N CIN C/N C/N C/N C/N ClN CIN C/Y

Mmcury - - CIE -- C/Y C/Y C/Y -- C/Y -- CN -- CPC C/Y C/Y -- C/Y - C/Y

Nickel I ClN ClN C/N CfN C/N CIN -- CIN CIN ClN C/N ClN C/N - C/N ClN CIN C/Y C/N

Selenium C/C ........... CJC -- CIC -- C/C -- C/C C/C

Silvm - _. C/C ClC ClC ...... C/C ........ CIC -

'l[hallium h C/C .... C/C ..... C/C C/C C/C -- CIC .... C/C

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



Table A-2

MCA8 El Tom Chemical,. of Potential Ecological Concern In 8edlmen!
Comparison lo Sediment Criteria

MCA8 El Tree Phau I RI Technical Memorandum

Sheet S of 5

81to Number"

18b

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

Chemical 2 3 4 II 12 14 Dn© Up d Dn © Upd Dn c Up d Dn © Up d AC e BCf MC g 20 21

:TincI ClN C/N C/Y C/H C/Y ClN C/N ClN ClN C/N C/N C/N C/N ClN CIN C/N C/N C/Y C/Y
I

Noles:

a_Klimnt Nmples wef® nol taken al Sites 1, 5. 7, 8, 9. 110,11. 13. 15, 10, 17. 19. and 22.
bMaximum concentration used in compmbofi lakefi from the 4/2 database. All other site_ used maximums repolled in the 3/29 database.
co..=Oownsbum Nmpllng .ration.
dup=Upskr®am sampling .lalion.
eAC,Confiuence ol Agua Chinon Wash and San Diego Creek.
fBC=Conllueme o4 Bee Canyon Wash and San Diego C, eek.
gMc=Confiuence ol Marshburn Channel and San Diego Creek.
hoata Insufficlefd to develop criteria Value used in comlxubofi w,,- · LOEL
ICdte_ used in comparison is I.udneu clependenl.

J_ Maximum conceeer_on compilred Io EqP based ctk_l/miudmum corw.enlxation compmed to LEL ca#erlL

Y-Maximum concentration exceeds lediment cdtefta.
N_.Maxlmum concenbation does nol exceed sediment cr_ef_L
E=MaJdmum concenltation equal ledtment cdtefia (wlth4n 0.5).
C,=Sediment cfiteda nol available f_ chemical.

Source: Jacobs Engineering, 1993a.

,>
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Table A-3
i 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 1 of 3

Site Number a ,_ *

18 b

Borrego Ague Bee Marshburn
Canyon Chinon Canyon Channel San Diego Creek

Chemical 2 3 OnC UPa I Dnc uPU I"'one Upd"l Dnc UPdl^cel act I ucg
ORGANICS

f, 1,1-Trichlofoelhane ....................... N

2.Butanone ....... NA ................

4,4'-DDE ............... Y ........

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

4.Nitrophenol ........ N,I -- N,I ............

Acetone NA NA ....... NA NA -- NA ......

Benzyl butyl phlhalate ....... E,I .......... . .... E,I

Bela-BHC ...... N.I Y ...............

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

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

Delle.BHC ...... N,I ..... N,I .......

Endosullan sullale ......... Y ........

Gamma Chkxdane ........ Y .... E - -- Y --

Melhyl chloride .... N N N N - N - ... - N N N
'0

Methylene chkxide -- N ...... N .......
CD

? TFH - diesel NA NA - NA .... NA ........
,--_ ..... N .......Totuene .....
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,> 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 2 of 3
$

Site Number a
z;

Chemical 2 3 18t)

Borrego Agua Bee Marshbum
Canyon Chinon Canyon Channel San Diego Creek

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 'J

Borrego Agua Bee Marshburn
Canyon Chinon Canyon Channel SanDiego Creek

.,._ . _,. T,. _,. _,.i.,. ....._..I _,. _,."1.,. .,. J_,.i.,. I _,.
Notes:

basurfacerunoff sampleswere collected at Sites2, 3, and 18 only.
Maximumdetectedconcentrationsfo[ 811e18taken horn Ihe 4/2/93database. Maximumsfo{ all other slles taken horn the 3/29/93database.

_n = Downstreamsampling station.
p = Upstreamsampling station.

AC = Confluenceof Ague ChinonWash with ',sanDiego Creek.
C ==Confluenceof Bee Canyon Wash with Sim Diego Creek.
C -- Confluenceof Marshbum Channelwllh San DtegoCreek.

Y = Maximumdetected cmtcentretionexcea,ds cdlerla
N = Maximumdetecled concentrationdid n_otexceedweter quality crltefia.
E ,= Maximumdetected concentrationwithin 0.05 ug/L of the weter qualityc_e;_
h = Waterqualitycriterion bi based on water hmdness.
I -, Waterquallly crllerlon could no( be da_tetoped;compa_risonvalue usedwas a LOEL

NA = Waterquality crilerla not available,
- Chemicalnot dstecled al sile.

i i i i ill

Source: Jacobs Engineering, 1993a.

73
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TableA-4

Ii "'
Ecological Risk Screening Criteria-Surface Soil

- * MCAS [] Toro Phue il RI Work Plan
Page 1 of 5

i

Vertebrates

Calculated Bloaccumulatlom
Dosea'b Criteria c soil - earthworms - birds Invertebratesa Plantsa

Chemical (mg/kg-bw/day) (rog/kg) (mg/kg) (mg/kg) (mg/kg)
ii

Organics:

1,1,1-Tdct_loroet_ane 500 6,700 nc - -

1,2-Oichloroethene(total) 17 (mouse) 142 nc - - H

2'4,5-3'dc.filorophenoxy - - nc - - I
pm_iordc acid I

2.4,5-T - - nc - -

2,4-.0 - - nc - -

2,4-0B - - nc - -

_2.4-Oimetl_lphenol - - nc _ _ l
i

2-Butanone 173 2,306 nc - - t

'-Hexanone - - nc - - j

2-Met_lnaphthalene - - nc - - 1

4',4-0DD - - 0.35 - - .

4',4-0DE - - 0.028 - - I

4',4-ODT 113 1,506 0.5 3 12.5 i

4-Mefi_l-2-pentanone - - nc - -

4-Metl'Mpheno! - - nc - - 1

Acenapl-_ene - - nc - 25 [

Acenapl_/lene - - nc - - I
i iii

Acetone 9,750 130,000 nc - - I

Nddn 67 893 nc 12.5 L-- I

Anttuacena 3,300 44,000 nc - - i

Benzene 17.65 235 nc - - I
I

Benzo(a)anthracene 2 26 nc - - i

Benzo(a)pymne 50 667 nc - 0.01 1'

.oCo).uo.o.e 4o nc - - .,,1'
Benzo(g,!'t,i)perylene - - nc - - _

Benzo(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

Chemical Bloaccumulatlon

Calculated soil -
Dosea'b Criteria c earthworms -

(mg/kg- (mg/kg) birds Invertebrates a Plants a
bw/dsy) (mg/kg) (rog/kg) (rog/kg)

Benzo(k)fiuoranthene 72 960 nc - -

BenzyIbutyI phthalate - - nc - -

BHC-alDha - - nc - -

BHC-beta - - nc - -

BHC-delta - - nc - 12.5

BHC-gamma - - nc - -

di-n-Butylpl3thalate 8,000 106,600 nc - -

Cart3azole - - nc - -

Carbon disulfide 11 142 nc - -

Carbon tetrachloride - - nc - -

Chlordane-alpha 457 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

Diethylphthalate - - nc - -

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

Endosulfan I 2 26.7 nc - 1,000

Endosulfan II 200 (mallard} 2,000 nc - -

Endosulfan sulfate - - nc - -

Endrin 7.5 100 nc - -

Endrln aldehyde - - nc - -

Endrin ketone - - nc - -
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TableA-4
,,= , ,,

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

. Page3of5

Vertebrates

Chemical Bioaccumulatfon

Calculated soil -
Dose a'b Criteria c earthworms -
(mg/kg- (mg/kg) birds Invertebrates a Plains a

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

Ethytbenzene 97.1 1,295 nc - _

!=h ,r_rarWhama 195 front LqA_ '1.134_ rtt_ lJ, ,_,_,_,v,,-- '-- · ....... I · ..... w w

Fluorene - - nc 173 - /

Heptachlor epoxide 0.2.5 3.3 nc - - ......

Hexachloroethane - - nc - -

]ncleno(1,2,3-cc0pyrene 72 960 nc - - t

Isophorone - - nc - - i

 cF,P w _ nc _ w p
Methoxychlor 2,000 20,000 nc _ _ i

(matlard)

Methylene chloride 5.85 78 nc - - ,

Napl'Rhalene 41 547 nc - 100 i
m I

OctachlorodJbenzo-p-dtoxin - - nc - - Ii

PCB 1248 - _ nc _ - i
i

PCB1254 5 67 nc - 1 It

PCB 1260 841 11,213 nc - -

Petroleum hydroca_ons - - nc - - i
(total recoverable)

Phenanthrene 10 (mouse) 83 nc - - :

Phenol 60 800 nc - - !

P,/rene 125 (mouse) 1,042 nc _ _ i
i

Tetrachloroethene - - - nc - - !

TFH diesel - - nc - - I

TFH gasoline - - nc - -
m

Toluene 223 2.970 nc - 1000

Trlchloroethylene 17.9 (mouse) 149 nc - - _
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Table A-4

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

Page 4 of 5

Vertebrates

Chemical Bloaccumulation

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

Xylene 179 2,390 nc - 1000

Inorganic,s:

Aluminum I 14 I 187 nc 1 9._dd I 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

Cai_alt 0.05 0.67 nc 82_5 20

Copper 12_5 167 nc 2_7 23

Lead 0.45 6 28 15 20
9;

Manganese 930 12,400 nc - 1500

Mercun/ 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 Criteria-Surface Soil
MCAS [] Toro Phase II RI Work Plan

: Page5of5

Vertebrates

Bloaccumulation
Chemical

Calculated soil -
Dose a'b Criteria c earthworms -

(mg/kg- (mg/kg) birds Invertebrates a Plants a
bw/day) (rog/kg) (rog/kg) (mg/kg)

Thallium - - nc - 1

Vanadium 0.7 9.3 nc 500 50

_._ _,_._ 1,310 3 _ 7D

Notes:
- = Not available.
nc = Not calculated because ct_emicai does not significantly bioaccumulate.
aSources for ecological risk cntena for venet=_es, inverteUrates, and plants is presented In me Phase I tech memo.
bToxicity close is for rats unless otherwise specified.
Cvertel3rate criteda were calculated using the following equation:

Crfteda = TV x BW

IR x CF
where:

TV: toxicity value or dose (mg/kg t_/day)
BW: test animal boc_yweight (kg 13w)
IR: tes_animal ingestion rote (mcj/clay)
CF; soil conversion factor (1 x 10-6 kg/mg)

Body weigl3ts used for calculations are: rat (0.2 kg), mouse (0.025 kg), and mallard (0.2.5 kg).
Ingestion rates used for calculations are: rat (15,000 rog/day}, mouse (3,000 rog/day), and mallard (250,000
rog/day).

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

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

Page 1 of 2

EPA or State Water Quality Criteria a

Acuteb I Chr°nichChemical

Organics: (pg/I)

1,1,1-Trichloroethane - 18,000

2-Butanone - -

2.Methylnap_halene - -

¢',4-DDE 1050 0.001

4'A-DDT 1,1 0.00i

4-Nitrophenol - 150

Acetone - -

Benzylbutyl phthatate - 3

BHC-beta - 0.08

BHC.,-delta - 0.08

Car0on disulfide - -

Carbon tetrachloride - -

Chlordane-gamma 2.4 0.0043

Chlorodibromomethane - -

Chloroform 28,900 1,240

Endosuffan suffate - 0.056

bis(2-Ethylhexy0phthaJate 400 360

Methyl chlodde - 11,000

Methylene chloride - 11,000

TFH-diesel - -
I

Toluene - 17,500

Inorganlcs: (mg/I)

Aluminum 750 87

Antimony 88 30

Arsenic 360 190

Barium - -

Beryllium 130 5.3

Caclmium 19/3.9/12 3.6/1.2./2.5
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Table A-5

iJ

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

Page 2 of 2

EPA or State Water Quality Criteria a

Chemical Acuteb Chronicb

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

Cobalt - -

Copper 65/18/47 42/12/28

Cyanide 22 5.2

Lead 477/82/303 20.9/3.3/11.5

Manganese - -

Mercury 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

Radlonuclldes: (pCl/I)
I

Gross alpha - J -

Gross beta - J -

Notes:
- = Not available.
aSources for EPA and State Water Quality Criteda are presemed 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 mgCaCO3/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

Chemical EqP Based b j Sediment
LEL c

Organics: (pg/kg)

2,4,5-Trichlorophenoxy propnonic acid - -

2,4-DB - -

2-Butanone - -

2-Hexanone - -

2-MethylnaphthaJene 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)anthracsne 17,000,000 -

Benzo(a)pyrene 68,000,000 -

Benzo(b)fiuoranthene 6,800,000 -

Benzo(g,h,_perylene 20,000,000 -

Benzo(k) fluoranthene 6,800,000 -

Benzytbutyl phthaiate 1,020 -

BHC-clelta 10.6 -

Ca_bazole - -

Carbon tetrachlodde - -

Chlordane-alpha 12.04 5

Chlordane-gamma 12.04 8

ChrYsene 2,480,000 -

Dalapon - -

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

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

Page 2 of 3

Sediment Criteria a

Dibenzofuran Chemical - -

Dichloroprop - -

Dielddn 180 19

Endosulfan II - -

Endosuffan sulfate 2.63 -

Endrin - -

Enddn ketone - -

bis(2-Ethylhexyl)phthalate 8.64 -

Fluoranthene 20,400 -

Fluorene - -

Indeno(1,2,3-cc0pyrene 20,000,000 -

MCPP - -

Methoxychlor - -

Mefi"rylenechloride 1,936 -

Petroleum hydroca_ons (total) - -

Phenanthrene 2,460 -

Pyrene 470,000 -

Toluene 105,000 -
,,i

Trichloroethylene - -

TFH-diesel - -

TFH-gasoline - -

Inorganic.s: (rog/kg)

Aiuminum _ I _

Antimony - -

Arsenic - 5.5

Barium - -

Beryllium - -

Cadmium - 1

Chromium - 31

Cobalt - -
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Table A-6

Ecological Risk Screening Criteria-Sediment
MCAS E! 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 - -

7inc - 110

Notes:
- = Not available. ---

aSources for ecological risk criteria for sediment are presented in the Phase I technical memorandum.
bEqP based sediment criteda were calculated as function of TOO (20 g/kg).
CLowest Effect Level used for inorganic comparisons.

Source: Jacobs Engineering, 1993b.
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TableA-7 .-

Results of Background Statistical Analysis - Metals
MCAS El Toro Phase II RI Work Plan

Number Arith. Estimated ggth Percentile
Parameter Stations Mean Mean CV 50% Cord, Units

Silver 11 .3 .3 .30 .55 MG/KG

Aluminum 11 7212.0 7307.1 .53 253_.26 MG/KG

Arsenic 11 1.9 2.3 2_18 37.61 MGIKG

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

CaclmJum 11 1.6 1,S 2.09 23.11 MG/KG

Cobalt 11 3.2 3.6 1.19 31.02 MG/KG

Chromium 11 11.1 11.6 1.45 124.81 MG_G

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 .92 143.99.89 MG/KG

Magnesium 11 3359.5 337'7.4 .78 18014.29 MG/KG

Manganese 11 170.4 181.8 .89 1114.98 MG/KG

Soclium 11 228.3 228.8 .38 592.31 MG/KG

Nickel 11 13.1 13.0 2.00 193.61 MG/KG

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

Thallium 11 .2 .2 .53 .60 MG/KG

Vanadium 11 30.4 30.8 1.27 285.55 MG/KG

Zinc I 11 31.9 I 32.3 I .81 179.47 I MG/KG- ri

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 BU/o boreas X X

Pacific treefrog Hvla 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 Phr_'nosoma coronatum X X

Coast homed lizard Phrvnosoma coronatum X X

California whipsnake Masticophis lateralis X

Gopher snake Pituophis melanoleucus X X

Common kingsnake Lampropeltis getulus X X

Orange-throated whiptail Cnemidophorus hyperx'thus X X

Rosy boa Lichanura trivirgata X

Western blind snake LeptoO'phlops humilis X

Western skink Eumeces skihonianus X

Western rattlesnake Crotalus viridis X X

Birds

Western screech owl Otus kennicottii X

Great homed owl Bubo virginianus X

Rufous-sided towhee Pipilo er3'throphthalmus X

Turkey vulture Cathartes aura X

Black-shouldered kite Elanus caeruleus X

Northern 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 cho'saetos X X

Common raven Corvus corox X

Black-headed grosbeak Pheucticus melanocephalus X

(table continues)
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Table A-8 (continued)

Habitat

Special Annual Coastal
CommonName -: Scientific Name Status Grassland Sage Scrub Riparian

Birds tcontinued)

Plain titmouse Parz_._' i_zon_atus X

California quail Callipepla cali/brnica X X X

Bushtit Psaltriparas minimus X

Mourning dove Zenaida macroura X X

Greater roadrunner Geococcvx cah)_;rnianus X X

Common barn owl Two alba X X

i _lltlU O IIUILIlI_tI_UII_ ¢kl_ }_{[ t*t_tttA X

Say's phoebe Savornis sara X

Black phoebe Savornis nigricans X

Hermit thrush Catharus guttatus X

California gnatcatcher Polioptila californica X X

Ash-throated flycatcher Mviarchus 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 leucopho's X

Lark sparrow Chondestes _rammacus X

Grasshopper sparrow Ammooramus savannarum X

Western meadowlark Sturnella neglecta X X

Mallard Anas platTrhynchos X

Lesser goldfinch Carduelis psaltria X

Mammals

Pallid bat Antrozous pallidus X X

Brush rabbit SylviIagus bachmani X X

Desert cottontail Sylvilagus audubonii X

(tablecontinues)
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Table A-8 (continued)

Habitat

Special Annual Coastal
Common Name -- Scientific Name Status Grassland Sage Scrub Riparian

Mammals Icontinued)

Black-tailed hare Lepus cai!fi_rnicus X X X

Racoon Procvon lotor X

Califi)rnia ground squirrel Spermophilus beechevi X

Southwestern pocket gopher Thomomvs 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 Chaetodipusjsllax X X

Western harvest mouse Reithrodontomvs megalotis X

Deer mouse Peromvscus maniculatus X X

Cactus mouse Peromvscus eremicus X

California mouse Peromvscus californicus X

Dusky-footed woodrat Neotoma fuscipes X

California vole Microtus californicus X

Coyote Canis latrans X X X

Gray fox Urocvon cinereoargenteus X

Striped skunk Mephitis mephitis X

Source: Jacobs Engineering i993a,b
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CLEAN II
CTO-0059

Date: 05/31/95

Table A-9
' '- Plant Species Known to Occur at MOAS El Toro

LOCATION

Base Conservation Special
CommonName ScientificName Area Area Status

Nongrasses

Pi__oweed Amaraluhus sp. X

Scarlet pimpernel Anagallis atq'ensis X

Call fomi a sage ,4rtemesia calijbrnica X

Mulefat Baccharis xalic(,tblia X

Black mustard Brassica nigra X X

False flax Carnelina microcarpa X X

Purple owl's clover Castilleja sp. X

Star thistle Centaura calcitrapa X X

Spurge Chamaesyce prostrata X

Pineapple weed ChamomilIa suaveolens X

Chrysanthemum Chrwsanthemum coronarium X

Summer holly Comarostaphyllis diversifolia ssp. X X
diversifolia

Bindweed Convolvulus arvensis X

Horseweed Conyza canadensis X X

San Fernando Valley Corizanthe paro,i ssp. fernandina X X
spineflower

Parry's spinefiower Corizanthe paro'i ssp. parr3'i X X

Cryptantha Co'ptantha sp. X

Calabazilla Cucurbita foetidissima X

Coyote melon Curcubita palmata X

Cuscuta Cuscuta californica X

Artichoke thistle Cvnara cardunculus X

Jimsonweed Datura wrightii X

Tansy mustard Descurania sp. X

Blochman's dudleya Dudleva blochmaniae ssp. blochmaniae X X

Many-stemmed dudleya Dudleva multicaulis X X

Laguna Beach live-forever Dudleya stolonifera X X

Sticky-leaved dudleya uume_.a viscida X X

Encelia Encelia californica X

Dove weed Eremocarpus setigerus X

California buckwheat Eriogonum fasciculatum X

Filaree Erodium botrx,s X X

Red-stemmed filaree Erodium cicutarium X

Eucalyptus Eucalyptus sp. X X

Spurk_e Euphorbia sp. X

(table continues)
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CLEAN II
CTO-0059

Date: 05/31,95

Table A-9 (continued)

LOCATION
%

Base Conservation Special
Common Name Scientific Name Area Area Stares

E_ertasting Onaphalium cah/ornicum X

Cudweed Gnaphalium luteo-album X X

Palmer's grappling hook Har?at, onella 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 serrioia 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 ixmts 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 Monardella 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 daco, lifera 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

(table continues)
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CLEAN II
CTO-0059

Date: 05/31,/95

Table A-9 (continued)

LOCATION

Base Conservation Special
CommonName ScientiticName Area Area Status

Blue elderberry Sambucus mexicana X

Brazillian pepper tree .5('tzinzc_terebinth(tblius 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 D)xicodendron diversilobum X

Vinegar weed Trichostema iancelatum X

v CLCU ViC'ia >F_. X

Fan palm WaThingtonia filijera X

Grasses

Slender wild oat Arena barbara 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 gass Cvnodon dact_'lon X

Wild rye Ehmus sp. X

Foxtail Hordeum marinum ssp. leporium X X

Common barley Hordeum vulgare X

Italian rye grass Lolium muhifiorum 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 mvuros X X
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Table A-10

Chemicail Detected It El Toro: Bloconcentrltion F_-to4m
MCAS El Toro Phm I RI Technical Memoram:lum

Pege I cd 7

-- Exlx.lur. I EIC.F

Chemical BCF Durmtion I _I_M _ut_e

OROANICS-

1,1.1-Trichloroe_ane 8.9 28 clays Blue_ill sun'_sh (LaDo_llS /'t'_il'l.J_) 'hr

1.2-Dichlor_ (tOt,N) 15 (C_) Calculated _=
22 (trans) CaJculamd

! 2.4.5-Tnchioroptmnoxy propnonic
acid

2.4-0B

2,4-O

2.4.5-T

2.4-Dim®U'WIphenol 15.1 28 day,, Bluegill sunfish (Lepomis macrochims) w

2-Butanon® 1 mm

2-HexaJnone

2-Me_yln_oh_alene

4,4'-DDD 27'20 IAi ga nr
4.4450 &nmi nr

4.4'-DDE 59,000 Sn_ rr

59,000 Mosquito latvu nr

51,000 32 days Famed m.wmw (Pime_mue_ m'omeuuB) uu
25,000 Sculpin uu

4,4'-DDT 3450034.500 _ nr

1210 30 days Duckweed nr
5060 30 days Crayfish n'

29.400: 32 day_ Fathead rmnnow (Pimet_'_dN I_omet_) u_
37.000

4-Me_i_nen_ (p-cms_

4-N_

Acena,omhene 380.2 F'.m

_tene 242 F_ ·

0.69 Adult _ mm
0.0,3 ? n_

Ak#in

AliSa chlordane

NI_BHC 130 F'_ ·

100-2000 I hour Wmlmr_ (Oal;_urtia_ rm
760 24 houri Daotmm pule= oo

3500 28 houm Mayfly oo
485 2,1 days Fm_maclminnow (l:qmel3hamepe_ne4as) PO

Benzer_ 3.5 Em (.4_g,_a,, jmxwaca)
4.4 Pacific h_ (C_ hanmgul plJlaw') xx
4.3 Golo't_fft (_ auratus) x_
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Table A-10

Chemicals Detected ;it El Toro: Bloconcentrmtlon Fictora
MCAS El Toro Phase I RI Technical M®morln_um

Page 2 of 7

Exlx_um BCF
Chemical BCF Duration S!_eciN Sosmce

Benzo(a)ant_racene

Benzo(a)pyrene

Benzo(b}fiuore,nthene

Benzo(g,h._ pef'yiene

Benzoikifiuoranthene

Benz3/Ibulvt phmatata 776.2 Fish _w

Bela BHC

Bis(2-e_ylhexyt)phthaJate 91-56.9 56 clays Fa03ead minnow (Pimepl3aies promelu) oo
54.2700 Aouatic organisms qq

Carbazole

Carbon Disulfide 7.9 CaJculated YY

Cart>on te_achtonde 17.4 Fish _w

Chloroform 6 Bluegill sunfish (Lel3omm macrocnirus) xx
3.34-10.35 Rainbow b'out (S._lmogmrdnen) _,v

1.6-2.5 Bluegill (Lepomm macrochirus)
?_9-3.1 I.a_'gemouth bau (Microptefus satmoides) _0c
3.3-3.7 CatCh (IctaJunJa13unctatus) Ia

Chefsene

Dam_xm 3 3 days Fmh tt
<1 3 clay_ _ u

Delta-BHC 130 F_h ·

Dibenzo (a.h)anthracene

Dtbenzofuran

Oi-n-I)uWI phthaiate 31.6 : Ameftc!in oy_er YY
1&6 , Brown stlnmD YY
11.7 , ,_d minnow YY

Ok_amba

DichloropfoD

Dieldnn 4760 _F_ltl ·

Die_ylph_ 117 Bluegill sunfish (Le!3omm _) YY
15.16 , Muil_ (mugil cepttaJus) YY

Di_l phU3aiate 4.7 24 hodJm Brow_ sh41mp YY
5.4 24 houm _ld n_nnow YY

EnG_osulfanI

Erxtosulfa_q II

Endosulfan sulfate

Endnn

Endrm _de
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Table A-10

Chemicail Detected al El Toro: _m____---,',r_lt_ FIctckm
MC,.4_ El Tom Phaie I RI Tm;hnic4d Wndum

Page 3 of 7 l

F.zl_4rure BCF
Chemical BCF Duration SlaecMe Soun=e

Em:inn ketone

Et/wlbenz.e_ne 15.5 Go4dfia_ (Carm_us aur_us) YY
4.7 CtwlnS yY

FluoranthMm 1150 Fmh ·

Fluorene 1288.2 Fmh

Gamma chlordane

Heptachlor eDoxide 15,700 Fish ·

HexJu_k_roelhane 138 FI_I

Indeno( 1,2.3-c_)pyrene

I_one %08 Fiah w

Undane 323.6 Fmh ww

MCPP

Matl'mxychlor

MemyI chlodde

Meenflene chloride

Na,ohthajeml 426.6 !F.d_

Octachk)mdibe_2x_p-dioXm

PCB 1248 100000 :Rah ·
_CB'a)

PCB 1254 100000 F. d3 ·
(PCB'i)

PCB 1260 100000 F_h ·
(PCB'i)

Plm'oieum hydrocaxt3¢Nrul(total N/A
recoverable)

Phe_u_'wene 2630.3 F_

Phen_ 1.9 eoklr_t (_ lun=_) yY
227 W._' Ma _aetmia magn_ YY
20 Cldd o_l YY
2oo :Ngae(Chk=m_hmc_ YY
3.5 Fmamv,,_r_W_,nk_ _ W

_mericaul:_

PyreM 2691.5 R.h

Te_nu:h_ 38.9 i Fmheed minnow (PtmeghaJm pn:mMm) Jc_
40 ! 91u_alw_ah (I._on_ ma_=_wum) xx

TokJene 26-27.1 nn

TFH-dieeM N/A

TI=H-_ N/A
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Table A-10

Chemicals D_octod it El Tm'o: I!_t,_,co__m=omraUonPectom
MC.AS E] TQ4rOPh4m4DI RI Technic.al Mem_,"amcium

Page 4 M 7
i .....

Chemical BCF Duration Spectee Source

TnCt_loroe_yiene 17 BJuegiiJsufifisA (Lesx)mm macrcx3_n._)
39 Rmnbow trout (S,aJmo gwrO_nn_

Xylenes (tol_N) 1,2*Xy_me
21.4 Ee_ (Anguilla le4:x_) _oc
6.2 _ ,-,

1.3-Xyler,4
23.4 Eeh_(Anguifla j_c)on_t)
6.0 Clan'm x_

1,4.-Xyle_!
23.4 Ee_ (AnguiJla ie43on_.a) ._
158.5 Fish _0c

AJumtnum

Antimony 0 Fish ·

Arsenic Arler,c III

3 2Sdays Sm_
10 21 days Water flea (Daphnm magna)
g 28mw. stom_
4. 28day* BJuegill8unf.m (t._ nuw:rochin.m)

k_mnlc N

3 28 cllym
4 21 cl_ Wawr flea (Dlohnia magna)
7 28 clays StoqrHd_y

219 28 days Water flea (Dam'mm magna) q

Barium 120 Pta_ktofi r
260 I Brown .lgm r

r

Beryllium 100 Fm_'twatMl_ne p_mts. _m _ t
Bluegill

19 ·

Cadmium 4100 8 weekl GamtxJsia affinis w
2550 1.4 wmMas algae (C_lormla vulgarm) w

116-131 3 wlMm _ w
· __q__ 66 weMas C._mU_aana w

2.6 Formica safiguinea x
3-0 _ mlpoma x

0.6-93. 5 ..umbnctm rT,d_dlus x

_mJum I 30 clays Rainbow 'a'out (SadmooWtdmm')
2.8 180 dayl Rainbow _ (,,_lJmo gwrdmH'l')

100-4000 Marine f_ r
40.1000 Fre_twm_ fish r

Cofxmf 1.5-10 I-kl4iXMlXlf'm x
11.4 _ t_ x

0.01-0.6 Lumbdot_ n.d=,otlus x
2OOO 2Ohoum )_e(Ch_ ri)guilt.l) y

cy_
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TableA-10

Chemlc4_ Detected et El Toro: Blocom_mmr_on F_
MCAS E! Toro Phase I RI TechniGal Wndum

Pig® S M 7

%

Ezqxmum BCF
Chemic.Il _ Durltion _=ectel S(:_r_l

Lead 1700 120 days I Snail
738 28day. I Stoneey

i

45 B4uegi, sur(mh (Lecomm numroc_if-uus)
2365 14 day. i Mayfty

0.01-.4, 1-3 : Lumbncus _ x
1.3, 1.1 i"_ porna/I x
26.000 28 cuty_ _ (S. (=_mn_) z

lOOO-9OOO 28 day_ AQuaDc i_ z

Manganese 2500-6.100 I_ u
35-930 Coaml fish mi

100-600 I:'m/1 bb

91 _q _ Bluegill ll_ IPl
27,000 30 days _ito_ ee

179; 200: 14; 24 hours Idanne copelX_ cid
36O

NickM 40-100 F'mh cc
36 _fia_ gg

100 12 ,Mink,l, MuMI_ hit

Sakm_um 460 2 day_ Moeeuim_sh i
32.000 2 daw _ gamot)od i
2100 2 daw _ i
26O0 2 cllyI Phlnk_ ii

>680 2 dayl FW diMon_ ii

Silver __'tO___ R_I

Tt_ium 182 _ r
11.7 _ r

34 BJuegi, 8urn_ (I,.mm n_) r

Vanadium 10.000 Semmum r

_.jnc 1..9 I.Mx i_ j
0.15-2.e _ rutMul J

0.3-2 I.kl#X_ ii
51-1130 FmMlWll_ _ Id(

lO0O Irl_ l
10,000 A_ _ I

NOTE: _ mot March 16. lgg3

Sm,'c,_:

,, Howard. P.H. (ecL). 19_0. HandY.,Gc_of Envirm'lurnenmJFate m'l,dExlxsum Data. Vol I1: _ Lewm Pub.. Inc. _ ML
b. Howard. P.H. (ed.). 1991. Hmndb,c,c_o_ Envaon_ Deg_ RMeL _ Pub.. Inc,...Chelm. ML
c. Howmrd. P.H. (eeL). 1988. Hmndbo=_ of _ from and _ "_r' VoL I: I-_rge _--_ Mtd I_ PoHutaru- i

I,jvvm Pul_, hlo.. ChMIma. ML

cl. Howard, P.H. (ed.). 1_1. Hat_bc_._ of EJ'wimeermeOdFate and _ OMI. VoL Ilk Pmtictde_ I.ewia Pub. Inc., ChMma.
ML

e. USEP& 1987. Su_ F__,__h_'_.Hemm _ Manual EPA 540/1_/_e_ U.S. _ Pmmcm3n Agency,
Wuhb_gto. DC.
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Table A-lO

Ch_tcal- OMectld at E! Toro: _A____ncentrmtlem FaCfJDnB
MCA.S [] Toro Phmle I RI Technical Memmindum

-_ Plge 6 et 7

I--I rChemical EK:F Duration $peoiee Sou_

f Lugg, G._. _Diffumon CoefficNmm c4 Some Organm and _ Venom _nAir': Am_y_cW Chemm_y, VOI.40, No.7, pp. 10T2-
1077. June 1978.

g. C._culated mUngme_hod from Lyman. Wm'r_n J. M &l; 'Handbook ot C.hemic_ PropMly Eslimabon MMt'mds_.Wa._lington.
DC; p. 17-9. 1991.

h. USEPA. 1990. GuaYule on Reened;-_Ac_ons for Su_edund S_es w_m PCB Conmmina_on. EP_54_G-g_007. U.S.
Environmental Protecoon Agency.
HSDB: Hazardous $ubsumce Da_0an_ Nabor_ I ibra_ of Medimne, B_hesd_ MD (Cd-ROM venuon). M_omede_ In_.
Denver. CO. 1993.

I. BELA. 1gag.
m. MacKay, D, $hui, WY, _ KC Ma. 1992. Illustratm:l Handbook of Physical-ChemicaJ Progerbes and Environment_ Fate for

Ofgarlic ChemlcaJL Vol. i: _ Hyde. Chlorobenznees. and PCB·. _ Pub. Boca Raton.
n. Worthing. Charles FL 1987. The pesOC_cleManual. A World Compendium.
o. Zaroog,an. GE. 1982. Memorandum to John H. G4mule. U.S. EPA. Narragansmt. Rhode laiat_
p. Mackay. D. Shta. WY. and KC Ma. 1992. Ilkamlted Hanclbook a4 Physicat-Chem_aJ Ptoma_m and Environmc,_aJ Fate for

Organic: Chem,caJs. VoL 11: PoNnucteat Aroma.ac Hyclroom13on=.PoNcnlonmm_ Oiomn= and Di_ I..ewm
Publist_¢_. Boca Raton.

q. --EislM.FL 1988. An_m,= hazat_ to fimh.wildlife, and invertebrate,a: a synopOC _ U.S. Ir.m & Wildlife Service_
8iologicaJ Report 8,5(1._2). g2_.

r. ATSDR. 7_2

s. EPA. 1980. Ambient wat_ quality c_itef_ for beryllium. Washington. DC: Ol_ce o_ Water Regulaborm and Stm'_ard_
C..rtter_and S_ Dtvmon. U.S. Em,,irom_.n_ Pm_ct_n AgM_-y. EPA-440/5-80-024

L Callahan MA, Slimak MW, GabM NW, M id. 1979. Water*related ef_ronmM_tal fate o_ 129 ptiorJt'ypo41_ Washington.
DC: U.S. EnvtronmemM Pm_ecao_ Agency. EPA-440/4-79-O2<JL

u. CHR 4_0.

v, ATSDR. Febmmy 19, lg_ C_on_me.
w. _ _ 1_8E_ Ca4mium hazard_ _ r_, w_d_l, and bwmteb_=tm: · =yno_ mvmw U.S. _mh & W_lffe Stance

Sio_i_-, nem_. 8,f(1.2). 4e Pr_
x. Dallingm. 1993
y. EPA. _985. Ambiem water quaJity oriteea for CODl:_r. Washington. DC: Office (3/warm' Regulatiom and Standard_.

and Standards 'D_'imon.U.S. Envimnmen_ Protection Agency. EPA-440/5-M..O31
z _ 1988. LMd_fi_LMk_He, an41_: ·_no_re_ew U.S.r_h&_dlEe_Sk_ogk_

Rein 85(1.14). 134 pp.
aa. Fo_omT_YoungO_JehmmnJN. MaL IMC_ _and_n¢_5_comm_organm__ Na_m

200:327-,329.

bb. Thom_SEBu_0nCJLQu_nDd, MaL 11172. C,o_mmtr&lfonfactomol'chemicad_inedibleequal_o_
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Chemical BCF Duration Spe(:lee Source
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pp. Ehlter FI. 1985. Pohtcylclic Pohfc-gcticT?? atomalJc bydrocartmn hazard= to tim. Wqdlife. and invertebrates: a syno{_ revmw

U.S. Fish &Wildlife Se rwce. Biol. ReD. 85(1.11}, 81 pp.

qq. Barrows ME. Tel_celli SR. Macek KJ, et al. 1980. ' ' W"KIMiminal_n o_ aele_d water potlutanm by blue gill
sunf'_. In: Haque FLed. Dynamo. exposure, and haz_ra _ of tox_ _ Ann Arbor, MI: Ann Arbor

Pu_
rT. VetK/nuren. 1983.

sm. EPA. 1980. Ambient water quality criteria for phlhalate astern. W&shingtma. DC: _ of Warm ReguLations_ Slandarcli.
Criteria and _ D'rvma_. U,S. EmnronmenmJ Protec13onAgency. EPA-440/5_7-O67.
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To____c__Pharma=ol 6:313-347.

_. Baneqet $. _ GLI_ Blughmam. 1_1. Bio<a3ncen_ factom and lipid aofub/lity. _ SC/M_e
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Lewm Pub_ishMI.
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Source: Jacobs Engineering, 1993a.
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Criteria Protective of Animals

Chemical Species I Toxicity Value [ Description Reference
Organic Chemicals (pg/kg)

1,1,1-Tncnloroetnane

1,2-Dicnloroethene (totaJ)

2,4,5-Trichloropnenoxy
Propnonic Acid

'2,4,5-T

'"2,4--D

2.4.Oimethylpf_enol

2-Butanone Rat 173 rog/kg 13wlday Sul3cnronic NOAEL Ralston et al., 1985

Rat 1,080 rog/kg Ow/day Acute LOAEL Brown and Hewrt't,
1984

2-Hexanone ''

'2-Mstnylnapntnalene

4,4'-DDD Ret 3.4 g/kg Acute oral LDo0 Versnueren, i983
_,,4'-DDE

Whtte4nroeted 4 ppm Adverse effect Beyer and Gisn, 1980
sparrow

4,4'-DDT Ret 113 rog/kg bw/day Acute oral LDS0 Versnueren, 1983

Bullfrog >2,000 rog/kg bw/day LDso USFWS, 1984

Mallaro >2,240 rog/kg 0w/clay i.Dso USFWS, 1984

CaJifomia Quail 595 mcj/kg bw/day LDs0 USFWS, 1984

Sandhill Crane > 1,200 mg/kg Ow/day LD50 USFWS, 1984
Rat 2,510 mg/kg Acute oral derrnai LDs0 Vers_ueren, 1983

Quail and 311.1,869 rog/kg LC50 !Beyer ancl Gish, 1980
pheasants

RoDin 53-204 ppm Toxic IBm/er and Gish, 1980

Thrushes 13-29 rog/kg Ow/clay Toxic iBeyer and Gisn, 1980

White-ttlroeteO 5.25 ppm Adverse effect [Bayer and Gisn, 1980
sparrows

4-Metnyl-2-pentanone

4-Methylphenol !I

Acenapntnene ,, !i

Acenapmnylene jl
Acetone Rabbit 10 mi/kg Acute lethal dose Vershueren, 1983 i'4

Dog 8,000 gm/kg Acute lethal close Vershueren, 1983

Rat 9,750 mcj/kg Ow/day Acute LDso Versnueren, 1983

Al(Inn Rat 67 rog/kg Ow/day Acute LD_ Vershueren, 1983
Rat 98 to 200 mcjjkg Acute dermal LD50 Vershueren, 1983

Ow/day
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Criteria Protective of Animals

Chemical Species Toxicity Value Description Reference

Alclrin (comJnued) Mallard 520 mg/kg Ow/clay LD50_ ..... .USFWS, 1984:

Bol3wnne QUal 6.59 mcj/kg Ow/clay LDs0...... USFWS,__:1984

Pheasant 16.8 rog/kg t3wtday LD50 USFWS, 1984

Mule Deer 18.8 to 37.5 rog/kg LDs0 USFWS, 1984
Anmracene Rat 25 mgjkg 0w/clay Chronic LOAEL Versnueren, 1983

Roclent 3,300 mg/kg Ow/clay C--_nic effect Eisler, 1987a

Northern 5,760 rng/kg cliet LDS0 Eisler, 1987a
Bobwhite Qual

Mallarcl 19,650 rng/kg diet Acute LD50 Eisler, 1987a

Benzene Rat 2.35 rog/kg Dw/day Acute NOAEL Deicnman et al.. 1963

Rat 17.65 rog/kg Ow/clay Sut_cnronic NOAEL EPA, 1980

Benzo(a)anmracene Roclent I 0.006 rog/kg bw Chronic effect Eisler, 1987a

Benzo(a)pyrene Mallarcl I 4,000 rog/kg citer Effects ods Eisler, 1987a

Rat 50 rng/kg ow/day Acute oral LD50 Eisler, 1987a
Rodent 0.002 rog/kg Chronic effect Eisler, 1987a

Benzo(b)fluorantnene Rodent 4.0 rog/kg Chronic effect Eisler, 1987a

Benzo(g,n,0perylene

Benzo(k)fluorantnene Roclent 72 rog/kg Ow/clay Chronic effect Eisler, 1987a

Benzyl butyl pnthalate Rat 735 rog/kg Acute oral LD50 Vershueren, 1983 ,

Mouse 568 rngjkg Acute oral LD50 Vershueren, !983

Rat 2,330 rog/kg I Acute oral _50 IARC, 1980a

BHC alpha

BHC delta Rat 88 to 91 rog/kg Acute oral LD50 Vershueren, 1983

Rat 900 to 1,000 rng/kg Acute dermal Vershueren, 1983

Gamma BHC (linclane)

Bis(2-etnylnexyl)pntnalate Rat 65 rng/kg Ow/clay Chronic NOAEL Carpenter et al., 1953

Rat 200 mgjkg Dw/clay Chronic LOAEL Carpenter et al., 1953

Rat 31 g/kg Oral LDSO USDHHS, 1983

Cart3azole

Carl3on clisulficle I

a Chlorclane Rat 457 to 590 rng/kg Acute oral LDso IVershuerenl l_3-'----

Mallard 1,200 mg/kg 13w/day LD_i IUSFWS, 1984

California Quail 14.1 rog/kg bwlday LDo}0 IUSF'WS, 1984 __

Pheasant 24 to 72 mg/kg bw/day LDo0 I USFWS, 1984
Rat 15 rog/kg 13w/day Acute LOAEL IVersnuemn,1983

Rat 0.273 mcj/kg bw/day Chronic LOAEL IVelsicol, 1983

Rat 0.055 rog/kg bw/clay Chronic NOAEL !Velsicol. 1983
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Criteria Protective of Animals

Chemical Species Toxicity Value Description Reference

gamma ChlorOane Rat 457 to 590 rng/kg Acute oral LDO0 Varsnueren, 1983
Rat 15 rncj/kg Acute LOAEL Vershueren, 1983

Chrysene Anirnats 99 mgjkg Carcinoganic_ Sims ancl Overcasn,
1983

Dalapon Rat 7,570 to 9,330 rog/kg Acute LD50 Versnueren, 1983
bw/day

Rat 50 rng/kg Dw/day Chronic LOAEL Versnueren, 1983

Rat 15 rog/kg bwlday Chronic NOAEL Versnueren, 1983

Dit3enzofuran Rat 1 rncj/kg Ow/day Acute NOAEL Moore et al., 1976

Mouse 6 mcj/kg t3w/day Acute NOAEL Moore et al., 1976

Rat 6 mg/kg 13w/day Acute NOAEL Moore et al., 1976

Di-n-Outylpnthalate Rat 8,000 rog/kg bw/day Acute LD_ Lewis, 1_J2
Dichloroprop

Dieldrin Rat 46 to 63 rog/kg Acute oral LDs0 Versnueren, 1983

Mallard 381 rog/kg bw/day LDS0 USF'WS, 1984

Pheasant 79 rog/kg bw/dm/ LD_0 USFWS, 1984

Rock Dove 26.6 mg/kg 13w/day LD50 USFWS, 1984

House sparrow 47.6 rog/kg bw/day LD_O USFWS, 1984

Rat 52 to 117 rncj/kg Acute dermal LD50 Versl3uemn, 1983

Quail and 37-169 rng/kg LC50 Bm/er an(3Gisn, 1980
pheasant

Thrush 12 ppm cliat Lethal Bm/er and Gisn. 1980

Loggerhead 2 ppm cliet AOverse effect Bm/er and Gisn, 1980
shrikes

Mule deer 75 to 100 mg/kg LD50 Connell and M_lef.
bw/day 1984

Domestic Goat 100 to 200 rog/kg LD50 Connetl artcl Mdl_'.
bwtday 1984

Dietl'ryl pnthalate

DimetnyI phtnalate
m

Endosulfan I Rat 18 to 100 rog/kg Acute oral LD50 Ve.... uem.,, !963

Rat 74 to 359 rog/kg Acute oral LD50 Versnueren. 1983
Rat 0.15 mcj/kg Chronic LOAEL Amencan HOe_.,'"_L

1984

Rat 2.0 rog/kg bwtclay NOAEL American Hoe_:n_.
1984

Endosulfan II Mallard duck 200 to 750 rog/kg Dw LD_o Vershueren. 1_!3 _
Endosulfan sulfate
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Chemical Species Toxicity Value Description Reference

Enclrin Rat 7.5 to 17.5 rog/kg Acute oral LD_o Versnueren, 1983

Rock clove 2 to 5 rog/kg :nv/clay LDo0 IUSFWS, 1984

Mallard 5.64 mcj/kg bw/day LDo0 USFWS, 1984

California Quaff 1.19 rog/kg 0w/clay LDO0 USFWS, 1984

Pheasant 1.78 mcJ/kgOw/day LD50 USF'WS, 1984
Mule Deer 6.25 to 12.5 rog/kg LD50 USFWS, 1984

bw/day

k,_uIIrIUll elL.I-iQi'Vlllll=ll,

1984

Rat 15 rog/kg ow/clay Acute dermal LDO0 Versnueren, 1983
:Endrin aldehyde
Enclnn ketone

ir

Ethylbenzene Rat 97.1 rog/kg t3w/day SuDcnronic NOAEL Woff et al., 1956

Rat 291 mg/kg ow/clay Sut3chronic LOAEL Wolf et al., 1956

Ftuoramnene Mouse 125 rog/kg ow/clay Sut3cnronic NOAEL EPA, 1988a

Mouse 250 rog/kg ow/clay SuDcnronic LOAEL EPA, 1988a

Rat 2,000 rog/kg Oral LDO0 USDHHS. 1983 _
Fluorene

Heptacnlorepoxicle Rat 0.25 rog/kg bw/day Chronic LOAEL iVertsicol, 1959

Rat 0.25 rog/kg ow/clay Chronic NOAEL Verlsicol, 1954
Hexachloroethane

Inaeno(1,2,3)pyrene Rodent 72 mgjkg ow/clay Chronic effect Eisler, 1987a

Isopnorone

MCPP'

Methoxycnlor Rat 6,000 rog/kg ow/day Acute oral LDso Versnueren, 1983

MallarcI >ZOO0 rog/kg ow/clay LDo0 USFWS, 1984

California Quaq >2,000 rog/kg ow/clay LD_o USFWS, 1984
'Methylene chloride Rat 5.85 to 6.47 mg/kg Chronic NOAEL NCA, 1982

bw/clay

Rat 52_58 to 58.32 rog/kg Chronic LOAEL NC,A, i982
bw/clay

Napr_nalene Rat 41 mg/kg ow/day Chronic NOAEL Schmalll, 1955

Mouse 300 mg/kg ow/day Acute LOAEL Plasterer, 1985

Rat 1,780 rog/kg Oral LD50 USDHHS, 1963
Octacnlorodibenzo-p-clioxin

PCB 1248
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Criteria Protective of Animals ii
Chemical Species Toxicity Value Description Reference !!

PCB 1254 Rat 5 to 800 rog/kg Dw/day EC, diet Versi_ueren, 1983 ii

0iras (ma_larcl, 745 to 5,000 rog/kg LC50 Connell eno Miller, !i
pheasant, and bw/day 1984 _l

qumO I
Chicl<ens 30 to 250 rog/kg Toxic Conneil ancl Miller,

bw/day 1984 ii
Rats, mice, 1.3 to 2_5rog/kg LDs0 Connell and Miller,

rat3Dits Ow/day 1984
/,

PCB 1260 BirOs (maJlarcl, 745 to 500 mg/l<g LC50 Connell aha Mitier, fi
pheasant, quail) 13w/day 1984

Chickens 30 to 250 rog/kg To.YJc Connell ancl Miller, j!!
bw/c_ay 1984 I

Rat 20 to 100 rog/kg No effect Wasserman et al., 1979ii
bw/day II

Phenanmrene Mouse 10 mg/kg bw/day Acute NOAEL Mackenzie ancl
Angervine, 1981

Mouse 40 rog/kg Dw/clay Acute LOAEL Mackenzie ana i
Angervine, 1981 i

i

Pyrene Mouse 125 rog/kg 13w/day Sut3c_ronic NOAEL EPA, 1988a h
i

Mouse 250 mg/kg bwtday SuDc._ronic LOAEL EPA, 1988a u

Tetracnloroetnene _r

Toluene Rat 223 rog/kg bw/clay Acute NOAEL NTP, 1989a Ii
I,

Rat 446 rog/kg bw/clay SuDchronic LOAEL NTP, 1989a ii

Rat 5,000 mg/l<g Oral LD_Q USDHHS, 1983 i
Tdcnloroetl3ylene Mouse 17.9 mgjkg bw/day SuDcftronic NOAEL NCI, 1976 :i

Mouse 393 mg/kg bw/clW Subcllronic LOAEL NCi, 1976 J

Rat , 4,950 mgjkg Oral LDso Lewis, 199'2
IXylene Rat 179 rog/kg bw/clay Chronic NOAEL NTP, 1986

t

Rat 357 rog/kg bwlday Chronic LOAEL NTP, 1986

Inorganic Chemicale (rog/kg)

Aluminum Mouse 19 mgJkg 13w/clay Chronic NOAEL Patemain et al., 1988
Rat 14 mg/kg bw/day Sul3c_ronic LOAEL Onclreicka et al., 1966

Swine, poultry, 200 ppm a NAS, 1980
horse, rabbit

Cattle, stleep 1,000 ppm a NAS, 1980
=,

Antimony

Arsenic Rat 6.4 rog/kg bw/day Chronic LOAEL Byron et aL, 1967u,

Cattle, sheep 50 ppm (inorganic) il NAS, 1980
swine, pouit_/

Cattle, sheep, 100 ppm (organic) a NAS, 1980
swine, poultry
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Chemical Species Toxicity Value Description Reference

Barium Rat 0.25 rog/kg t3w/aay Chronic NOAEL Scnroeaer and
Mitchner, 1975a

Mouse 0.825 mcj/kg Dw/day Chronic NOAEL Scnroecler and
Mitcl_ner, 1975a

Cattle, sheep, 20 ppm a NAS, 1980
swine, poultry,

home, mDbit

Beryllium Rat 0.85 mcj/kg Dw/day Chronic LOAEL Schroecler and
Mltchner, 1975a

Rat 0.54 rog/kg 13w/day Chronic NOAEL Schroecler and
Mitchner, 1975a

Cadmium Rat 0.004 rng/kg 13w/day Chronic NOAEL KooP et al., 1982
Rat 0.014 rog/kg Dw/clay Chronic LOAEL Kopp et al., 1982

CaZtle,sheep, 0.5 ppm a NAS, 1980
swine, poultry,

home. raDDlt

Chromium (total) Rat 0.46 rog/kg Dw/day Chronic NOAEL Scnroeaer et a., 1965
Cattle, st3eep, 1,000 to 3,000 ppm a NAS, 1980
swine, poultry,
home, raDDlt

CoDalt Rat 0.05 mcj/kg 13w/clay SuDchronic NOAEL Krasovski and
Fridtyand, 1971

Rat 0.5 mcj/kg 13w/clay SuDchronic LOAEL Krasovski and
Fddlyand, 1971

Copper Rat 12.5 rog/kg bw/day Subcnronic NOAEL !Murthy et al., 1981

Mouse 4.2 rog/kg t3w/clay Chronic LOAEL Massie ancl AIelIo,
1984

Cattle 100 gpm a INAS, 1980

Sheep 25 ppm a INAS, 1980

Poultry 300 ppm a INAS, 1980
Ral3bit 200 ppm a NAS, 1980

Leal Rat 0.45 mg/kg bwtday Chronic NOAEL IPerry et aL, 1988

Rat 2.8 rog/kg Dw/day Chronic LOAEL lazar et al., 1973
Cattle, sheep, 30 ppm a NAS, 1980
swine, poultry,

ral_bit

Surface dwelling 0.1 ppm LOAEL EPA, 19921_
animals

Shrew 138.6 ppm reclucal Quarles et aL, 1974
population

Manganese
Mercury Rat 0.003 rog/kg I:_w/clay Chronic NOAEL iFit_tugh et aL, 1950

Rat 0.015 mg/kg Dw/day Chronic LOAEL iFitzl_ugh et aL, 1950

Cattle, sheep, 2 ppm a NAS, 1980
swine, poultry,

rat3blt
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Criteria Protective of Animala [

Chemical Speclea .... Toxicity Value Oaacrlption I Reference
NicKel Rat 5 rog/kg bw/day Chronic NOAEL AmDrose et al., 1976 i

Rat 50 rog/kg bw/clay' Chronic LOAEL AmDrose et al.. 1976 il

Cattle, sheep, 50 ppm a NAS, 1980
swine, poultry,

raDDlt

Selentum Cattle, sheeD, 2 ppm a NAS, 1980
swine, poultry,

rabbit

Silver Rat 181.2 rng/kg 13w/clay Acute NOAEL VValker, 1971

Mouse 18.1 rog/kg bw/clay Subchronic LOAEL Rungt3y ano 0anscner,
1984

Swine, poultry 100 lo13m a NAS, !980
Thallium BD

Vanadium Rat 0.7 rog/kg bw/clay Chronic NOAEL Schroeder et al., 1970
Rat 2.8 rog/kg bw/clay. Chronic LOAEL Kowalsl<i, 1988

Cattle, sheeD 50 ppm a NAS, 1980

Swine, poultry, 10 ppm a NAS, 1980
horse, raJ3bit

Zinc Rat 98.3 rog/kg bw/clay Sul3chronic NOAEL Igdnker_ al,, 1927
Mouse 38 rog/kg bwtclay Chronic LOAEL IAugney et al., 1977
Sheep 300 ppm a I NAS, 1980

Cattle, swine, 500 ppm a NAS, 1980
poutm/, horse,

ra0blt
, i 11

aMaxJmum tolerance level of clietary mineraJsfor clomastic animals (concentration in ppm):
DTotal Dose-was derived by multiplying the toxicity value by the average boOy weight of the organism tested (Rat = 0.2 kg; '
mouse = 0.025 kg; bircl [wild specie] = 0.04 kg; chickan = 0.8 kg; clucl( = 2.5 kg; goat = 60 kg; quail = 0,1 kg;
clog = 10 kg; ral313it= 2 kg; guinea pig = 0.5 kg),

Source: Jacobs Engineering, 1993a.
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_c3_fl_"lI.Ivell or C,4'lteni Pf'°lll_e of SOil InvtrtlOritll ]

Chemical Speciel I Do_ j Deacnplion I Retemncl
Organic Chlmicail

1.1.1-Tncnioroetnane

1.2-Oicnloroetnene {totmt

2.4.5-Tdcnloroonenoxy proprlomc Ac_

2:4.5-T

2.4-D

2.4-08
2,4-0imetnylpnenoi

2-Butanone

2.Hexanone f"
2-Me_ytnapnthalene

4.4'-DDD Ear,worm 2.000 ppm LCS0 Roberts and
Dorough. i_6_

4.4 '-DDE

4.4'-DDT Ear, worm 3 ppm We_gllt _ Johnson. 1976

'4-Me_¥1-2.penumone

4-Methylpi_enol

Acena_°nmene E.an_worm 98 pla,ma LCSO Neui_-_,__,,_'_et aL,
1985a

i

Acenaj3t3U3ylene

Acetone Em/nworm 200 to 2,000 ppm LC.50 Rober_
DOrough. 1983

A_lnn ''

Anmracene

Benzene FJu_nwOnm 196 ppm ....I.C..50 Neunausef et aL,
1985a

I_enzo(a)a_mracene .....

BenZo{a)pyrene _ 2.000 ppm LCSG Roberts anti
Domugtt. 16,83

8enzo(b)tluoranmene

Benzo{g.n.i)berylene

Benzo(k)fiuoran_erm

BefizyiOutyI phtJ'_ate

BLl{2..emylhexl)pnU'ta_te E.Itl/lwoM1 50.0043ppm '_ LCSO Neui3aus4kret aL,
1985a

a_oha-BHC

Dena-_HC

gamma-BHC

C,amazme

d=,,_, "
'_u_on Tetracrdonbe · ·

· C,htor_me Nightcraw_r >32 lb mia 3 days I.DSO Ruppel, 1977

bern Chloraane

gamma Chloraane

c.,tw_ne
DaJaDon

Dibenz_urmn

_phU'.Ul_ Em'lgwlm_k 2.720 ppert LC...50 NeiLEtmaleret aL'.
1985a

Dictllorprop

[_4Hdnn EBJ1/w,_4'Ill(Eisenl,I 25 lng/kg 4 tO 6 w_HUL N_h"_L_'_w'_,1990
k:_xVa) decmmm growth.

cocoon _oduCtson
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Effect Levell cur Critinl Protective of Soil Invertl_ritel

CJ'temical Speciet Dose D_icnpt_n Reference

Diet_ylpntnaJ&te EartJ_worm 1.700 ppm a LCS0 Neun&ua4_ et ad..
1985a

Dime_¥1ph_aJate

EnG_:)sufian I

_rlclosuJtaj_ Ii

E.n(3osulfan sulfate

Enann

En(:inn aJcle_vcle

Enann Ketone

E_yli0enzene Eannworm 94 ppm a LCSO NeunauzM et aL.
1985a

F)'-cr'.-_,'._--n-- F,,..-.__.__,_o_.n_ 4.n_3_ ppdma LCS,0 NmJtUUat,er et aL.
19854

Fluorene Eanl'wvorm 342 ppmn a LCSO Neu_ et aL,
1Maa

Eaz_'_wo4Tn 173 ppm LC.50 Neunauser et aL,
198541

Earmworm (Eisen_a 23.600 rng/kg Re_LK:t)On NeunauMw. 1990

fo,ecOa) ir_i 'b_on

Helotac_lor eCboxJae

Hexat_lor0nKrtarte

In(limo( 1,2.,3) pyrerm

L!4_C_TOrOf'HI

MCPP

Me(/_oxycnlor
I

Mel_y_ne (_k0n_e Ea/mworm 1.216 #g/g LC.SO _4(Jh_um_r e( ,d..
1985a

N_ene Ean/wvonn 9,340 ppm a LC.50 Ne_d'tauser et at..
Igt!sa

OcalcJnlorm_ben zo-p.<a6ox_n

PCB 1248

PCB 1254

PCB 1260
le ,,,

Phenant/ulne _ iod I g/flT _ Advise MfecSl 61_er. 1987a
inveneenlal

sod inv.neor, m 1 to 5 g/m_ Advenm_m_' E._. 19aTa
Phenol

i il

P'_rene
Ill

T_
III

T'oiuene Ea..mwon_. !-50ppm.._' LCSO Neun4mM m

Earthworm 1 IXl'cem (_krawm inl__i_:_h,*__ _ 1982

Tri_tennl Eantwvomn 210 plpena LGEIO Neuhauaer et iL.
1MISa

' 'Xylene

I_a'Ii_i_ C_-al_

NUn.hum wooc,ou_ 2.5(3oto 2.6oo I_m 55 to 7_ _ _e_ M at.. Ig&_
(Pen:e_ _ _mvi

I H

_Imlony

_ 230 to 972 ppm_ E_eaa oi_ Bm. 1982

n_

Barium

Ben_rn
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..... Pige 3 M 6

F..ffM_ Levell or C4'illrtl ProtectJve Df Soil InvenebratMI

Chemic.Il Speciee Dmi41 DelcnptJoA Referlnce

Caam_um Ea.r_nworm 20 ppm Th4re_ld tM effec_ Neu_ M aL.
1985b

Fo,'_,z so_j " l0 to _ ppm No e_ect Bengtsa_n ar_
invertebrate Tranwk. lgSg

Esrt_won"n 1.800 to 18,000 Grov_h int_ib_t]on H&rtenste_ et aL.
(ppm) 1981

So, invenem'atas 0.2 I_gJg HC5 u van $triuUen. 1993

Denmom, ma 100 _g/g my v_gnt NOAEL van ._zuwn, 1993
ru0_4

/..um_cu_ tTJOM,k.qr 10 ag/g _ weight NOAEL van $_. 1993

Eiseru4 foeada 2.5 t_gJgdry w_ght NOAI:I van $b14J4m, 1993

I._tx a3eersa 10 _g/g _ WaSh! NOAEL van Stru_. 1993

Porceil/o sG41D_ 10 I_g/g dry w_ght NOAEL vlxt ,._ra_l. 1993
.,B --- . i.

'Orcfteseil4 cJnc_ 56 u.g/g dry welg_ NOAEL van _ua,a_n i'_

Folsom_aca/'_l 73 I_g/g dry wesght NOAEL van StrlAJefi. 1993

Plaryrtot_us pelt#er 2.9 I_g/g c_/ wetght vwl SlxlulJefi, 1993
i,,

Earm_ (Eisen_ 1.800 to Il week._ growth Ha/lm't_lm. 1981
h3M_c/a) 18.000 mg/_g inhibition

/o_da) 35.000 mg/l<g

Earmworm (Eisen_ 100 _g/g S MEekS._ Neunauur, a_aL.
/oM_) pm(_x=_n decreeM _9e4b

(gisenm 100 ppm. my vvmg_ 4 tO 6 week_ Malecki et aL. 1982
_ea_a) MmmNd gmwm

Earmworm _Eisen_ 50 ppm. (Jry wetgm 20 weeks. Mate_ m aL. _982

inh_ '_

Idarme Amlm_rx:<l 1.12E-O4 g/gm 10 clay., to;m= D_'roro: 1992
C4m_Misc_aedda)

Manne Ampml:,3d 1.12E-04 g/gm 10 aays. to_ O_Tom. 1992 ....

humor.)
'Fm_'mma_ _ 1.12E-04 g/gm 10 clay_ t_m: D_-roro. 19_
(HMisoma $p.)

FratwvatM 1.12E-04 g/gm 10 clays, tox_ DiToro. 1992

vam_aa_)

Chromtum (total) 100 ppm T(_ Cotmtae. 1977

co=4ut _ 300 to 3,00o ptxn Qtow_ in 'l_3ion I-Immmsmm M

'E'um_'°rm(E.i_n_ _o to _00or.,w_ 8,,w,_ _ Han,mwn _ M..
_oe_da) _ 1g_1

...._ (F._. 30.00o mg/kg a wN_ m_c HanemWn M aL.
/oee_a) lg111

Earmwom_(Bsenm a2.5_,g/gfood 172day_gmw_n/ _ _ aL,

CoppM Fot_ _d < 1(30ppm No eile(= B4ng13k_ ,nd
mvenebrmm Tmnvik. 1gm

1gel
.,

_ 2.7 _g/g HC5a van _ 1993

Ear_ 1311_ Thr_ for _ec_ MA MaJ.. 1983

Earthworm 60 ppm _ f,_rMIM_I Ma M aL. 1983
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F.t/ect I.mveUl or Crttinl Prmimbve of ._oil Invena_rame

Chemical Speciim Dose DelKmptJon Floflnmal

Leaa (conUnue_) Ea.,_worm (Eise_a >5,000 ppm. dry 20 weekL M._ec*a et IL. 1982
toe. a) weegnt reMociucuon

Mimga_ese

Mercury 10 ppm To3oc _ m ad..
1983

_n'n 4..60to 4.800 pl_ Gtowttt ,"tt____h._,..jn _ M aL.
1981

Eiser_a/o_aa 3.25 I_g/g dry vv_ght NOAEL vim StrllJ(m, 1993

Oc_ocJ_es _t_nt 0.25 I_g/g _ vv_ght NOAEL vim $blmJ(m, 1993

Anon a.J_r 10 j,g/g an/Mgm NOAEL vim ,_. lS1_3

AJo/oDus 0.12 I_g/g dry w_ght NOAEL van Str4uli4n. 1993
U'Nalmsstnus

Earthworm (Eiser_a 480 to 4,800 mg/kg ,II wemu_ grawm H4nm'mMn e( aL
k:Neoda) mhi 'lmiorl 1981

EattrnNon_ (E£sen_ 2,400 to 8 weeks, tOyJc HattensMw m id..
foeOda) 24.000 rog/kg 1981

N_..kel _ 500 ppm _ _rav_t_ Neunaua_ M aL.
1984

. Eiser_a toem_ 100 _g/g dry weqaht NOAEL , yam StraaJen. lS_3

! I.um/3nc_s _/3M/&_ 50 I_g/g an/weight NOAEL _ _k41993
Ear_ 1.200 m 12.ooo plxn o_ '_ Hmnmmmm e( aL.

1;ml

_ (_'se_ 1_00 to 8 v,_. growth H_tmmmn Mm..
/oeede) 12000 n_ 'mhibdim'_ 19411

(Eise_a 1.200 to 8 weM_ tm=c Harmrma_ et aL.
/o4aid41) 12.000 m_ 1981

Earmworm (Eisenw 250 _g/g 5 wNa. ___,'_<_on_ _ e_&l,
/oeeda) ______ decn._e lg&4b

Eartl_vorm (Eis4m&a 200 ppm. dry we*ght 4 Io 6 weekz. MlJeGM m aL. 19_2
k_l) _ growth

EJu'trswofm(E/sma 400 ppm. ctry we_m 20 MIMqL _ M IL. 1982
tueOa-) mmuduca_

S_mlum

5ilv_

Tl'mJlium

V.na,_ium <500 ppm No e_ Bemjammt and
T_ 19a0

Zinc WOO_OUM 100 to _ IN3m No amnlme _ect Belnlt am:l
Andemml, 11185

E_ru-Monn 6e2 pt_m LCSO I_ e( iL.
lg&tb

g/_wma/o4e_a 1,000 I_g/g d_y NOAEL vim SlTMlen, 190;3

Anon at.( ' lOO _,g/g dry weem NOAEL "'_n smmm, 1_

Porcea_osca_r 39_ I_g/g dry v_ght NOAEL van Slzaale_ lg93

Ea_ 1,3QOto 13.000 _ _ '_ 1'_4.1ttMtllmN1m iL,
1gel

Fom_ _mi_ <500 pgm No M!ecl Be_gmm_ m'ml
_mmm4'me Trm'Mk. lg_g

_ (E/senm 1.300 to 8 vwwc&,growm I-bmm_aNn mm.
/mmda) 13.0o0 n.,g/kg ',dabibon 1M1

EatthwQrm (Eisensm 2_M)0o_ e wNk_ tOx_ Hmrmn_mn mm..
/oM;C_ll) 1981
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. .. Pege6ef6

Effect Leveis or Crtterte Protec-tWe of Soil Invtflel)rltll

Chemieli Specl_ Dose Deacriptton Reference

Z_nc (conunuecl) _rm (Eisen_4 2.500 i_glg 5 vvem_ cocoon NmJrmus_ et al.,
foeeo'a) peo_ decm4me '1984t_

Earmworm (EJsenJe 2.000 ppm. cJry 4 to 6 v,met4_ MalecXJ et _. 1982
foe_a) w_g_ de<=rmmedgrow_

(Eis_ >5,000 Opm. my 20 weemL MmeOu et aJ.. 1982
_,x_a ) v_ght _xom_n

mhibi_on

aVa_uesderwed horn Neu_ et aL. 1985a were converlecl to ppm (rog/kg).
IDI-_TmrcIou_COftCalfltTSIBOnfor 5 pefce_ of _ s_.

Notes:

NOAEL =, No ot)sem_31a_veme effect level
, _ACl . I _ ohaacved athnmm effect te_.

II ........... ..
ppm =, mg cf_mnicai/kg soil

Source: Jacobs Engineering, 1993a.
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Table A-13
:7

LJtMitunl Toxicity Vlluee for the Proteclton o/Terrmltrlxi PMn'ul for COPEC in Soil
MC.AS El Toro Ph4me 1 Ri Technicej Memorandum

' ' Dege I of 3

Effect Llvell or Cnterul Prote(_we (_ P14_ t

/Chemical Background (Normal) ('Toxic) Tol_erable IR4lfemncl
orglnic Chemic.IM

2,4,5-1

.... I 1

2-_ I

2.MethylnaohthaMiqm 8E-05 m (aJlium cede) I 'Phy'totox. 1993 .........

1.6E-o4m,,I._ cern.) { ,--P_,_&-l_ ....................
100% (lettuce) L =Phyto(ox, 1993

4,4'-DDD

4,4'-DDE

4.4'-DDT 12_5ppm ICF, 1969
50 ppm
100 ppm

30 ppm (soybean) I:)t-n/tcXox,1993

30 ppm (wheat)
50 ppm (wheat)

4-MemyI-2-pentanone

4-Uemylphmr_
Am)naptlU1Mle 0.00125 m(PhMum i_'iuerlle) Phyto_x. 1993

end (AJlium Cel_l)

1 gjpetn dish (AJlium filtulosum) Phytotox. 1993

100% (Bc4uI;Sk?_lifiDogl_341i) _ 19_

AMnao_Wml

_ m (poumo) P_(mm_ !99,1/

4 mg/mL (C&mellia u._u'qua) PI1y_-u._._1993 ,

25/_L (Deitaplne 16) Phyl_o_3x.1993 ',

5 mL (letluci) PI'Y/to(ox.1993

AJdnn 12.5 pCx'n(m,auze) Bengtsson and Tramnk, 198.9
5Oppm(maize)
100 ppm (mmzl)

A,nthracM')e 1E-04 (_) _ 1993

Benzene 8 mL (barley) Pt_ 1_93

2.7 m/L (bam_) .... _ 19_3

8 mL (carrot) Pt'tytoe_c.1_ ;

8 mL (/tax) Phytole_ 1993

lOO%Oem._e) Phymm_1993

Be_nzo(a)ar_ 1E-(_ (Nicot_liJ_i tjX) Phy_ 1993

1E-05 (N_OOaanatat_cum) . Phytole_ 19e3

Benzo(a)pynme 0.01 ppm (mMicom_ PI_-,,.._,. IsG3

oo2ppm(meW) Phymm__3
o.ooo5ppm(ment) Phyma__9_3

Benzo(b)fiuom_e ....
BM_a3(g,h,_l_te_n_

ae_(k)fiuoranmene
_mzyim_'_I_mmm

amaa- BHG
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Literature Toxicity Vaiuee for the Protection of lerr_ltrl4{ Plants for COPEC In Soil
MC,AS El Tom PhaM 1 RI Technical Memorandum

i-'t

,mr

Effect Laveia or Crite n4 Protective of Plante

'_ Excessi_

Chemical Background (Normal (Toxic) Tolerable RMeronc_

Delte-BHC 12.5 ppm (vaJentme oeana) JICF 1989

50 ppm I ICF 1989

100 opm !ICF, lgSg

BHC-gemma i

I
Cwtxm d4ulfi4e j

CaJ'0onte=acnlonde i _

a Chlordane I

_m.C._=.. f i

a_=o_=.. I I

Dmi4tin 12.5 ppm (valent]ne I=eans) ICF. 1989
5Opl=m

100 plDm

0.84 Ib/A (=.ge)(0.51 ppm) I I Phy'totox. 1993
0.84 Ib/A (eggplant)(0.51 ppm) I I

i_._,_._. I I

_F.n,___-_anI 1.O00ppm(to_uo) I IPhytotox.1993
E_closu_, I I
Eneo._ansu_ J I __

t I

F_,,..,.,,_ I' I

,._,_,(_-o.,_ t I
Jndeno(1,2.3)pyrene J j _

I i

6 to(m/ha (acTol_lon pens) _ kPhy_-_ lgg3

0.3 L./m2 (mcropak)n picm) PtWtmox. 1993

3.12E-04 (aJlium cel_) Phytotox. 1993

PCB 1248

PCB 1254 1.000 plxn (corn) ,Phytotox, 1993

1 _ (soybean) Plax. lgg3

1.000 _ (soybean) Ph_ 1993
PCB 1260

Phenanttlmne 0.3 mg/L. EisMr. 19871
Phen_

Pyn,m
Te_nu=tWxomene
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Ul®rature T_ctty Values for the Protection of Terr_ltr_l Plants for COPEC In Soll
MC.,JI_El Toro Phlle I RI Technical Memorindum

Pmge 3 of 3

Effict [.41yell or Critln41 Protective of Plante

- Ezce_t_

Chemical Background (Nol-mll) ('Toxic) Tolerlble I:lehl flace

Toluene 2 mL (Helmnthus annum) [ Phytotox. 1993

ITnc_Joroe_yiene

1.6 lb/gal (tobacco) IPhytotox. 1993Xylene

Inorganic Chemicals (rog/kg)

Aluminum 0.56 ppm (aJfaJhd 1 0.5 ppm Kanaka-Pertains and Pendias. 1984

0.1 to 6.8 ppm (reduCbOn tn crop yield) I Cha,oman. 1966
i

to 80 ppm (reduct]on m gra_ yield) J Chapman.2 1966

Ant]mony t0.01 to 1.7 ppm 3 to 20 ;)pen - ICF. 1989

3 (o 10 porn (pnytotox_c tew_ fn foMge) I CtmmW, 19&5

_10 ppm (_mMj_ed growl_ inhibmon) I C,hapn_m, lg_5 -

>2 opm (damage to mfad&and t_utey) ! ChaDma_, 19_f6

70 ppm (to3Uc_yto tomato plants} I Cha,oman. 1966

B_u_ I
Befyfiium <1 to 7 pont 10 to 50 _ I<abaLe-PendUL_and Pencl_. 1984

Cadmium 0.1 to 0.8 _ 5 m 700 ppm 3 ppm I(,Ibata-Penduls. and PenOmS 1964

Chromium (toad) 0,01 to 1 pt0m 5 to 30 ppm 2 Dpm KiDaui. PencllaS,and per_las, 1984

100 ppm (toxsc_ in sod) Cotten_, 1977

4 to 8 _ (fox,ce/to corn) _. 1966

18 to 34 ppm (toXJcdyto tobacco) Chapman. 1966

16 ppm (reducecl growth to tc,mam, poUW_, IChapman. 1966
oat. and kaJe) 1

100 ppm (toxjo level in SOil) I I Cotteme. 1977

cad 0.1 to 10 plpm 30 to 300 ppm 10 IN3m _Pef_lias. and PendmS. 1984

100 ppm (tox_ level m aoii) iCoaenw. 1977

1.7 ppm reduced root grow_ to rye grass ilQ_anand Frantdand. 1984

500 _ reauced root b4oma_ to oat I IWong and &rammaw. 1982
i

Man_

Mercury 1 to 3 pDm ,K,M341Ul-P_rtcliau,and Pef_uK 1984

NickM 0.1 to _ porn 50 to 100 ppm 50 IN3m I_Pendm.S. and Pendia&. 1984

100 p_'n (tox_ Mv_ in aoiO mCooamie,1977

34 ppfn (damage to om) PaltMson, 1971

20 ppm (damage to potato(m) I Pmteraon, 1971

Setenlum I

iSilver 0,5 Imm 5 to 10 porn I ;Km=am-Pendims,.nd Pendiws. 1964

ThalliUm 20 ppl'n J II(.llblm-_ and Pencli,lm,1984

I

VIna_um 150 ppm (nce) I 10 Imm ICF, 198_

8 to 150 p_ >300 to 1.,500ppt_ J 300 j:)pm i_ Pef_lm._.au.rd pM_p4w. 1984

100 ppm (tome levet in SOil) J Cotlenm. 1977
i

ppm = rog/kg.

Source: Jacobs Engineering, 1993a.
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BCT Base Realignment and Closure Cleanup Team
BNI Bechtel Nation',d, Inc.

BRAC Base Realignment and Closure

MCAS Marine Corps Air Station

U.S. EPA United States Environment',d 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 ,,,,'illbe prepared of the two landfill sites and a selected
reference site. This map ,,,,'illillustrate the distribution of plant communities across the sites,
especially sensiti,,e 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 ma,,'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.
Vioure_ R?-I and R?-? illu_tratet a notential di_trihution of _amnlin_ lncatinn_ The referencf' _ire

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
accnrdino tn thc, 1 Tnified gnil C'laqqificaticm 5_vqtc, m and will ho fi_ld-qc'r_,¢nod fnr vnlntil¢

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
'7

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 4 Request for Analysis
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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 5 Permits
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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 6 Health and Safety Precautions
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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 7 Sample Labeling and Shipping
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Section 8

REFERENCES

Bechtel National, Inc. 1995a. Final Field Sampling Plan, Phase II Remedial Investigation and
Feasibility Study, MCAS El Toro.

1995b. Final Work Plan, Phase II Remedial Investigation and Feasibility Study, MCAS
E1 Toro.

BNI. See Bechtel National, Inc.
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