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PREAMBLE

This Sampling Visit Work Plan (SVWP) was implemented during September through
November 1992 and is included as Volume 5 of the Final RFA Report. While the field
work for the RFA Sampling Visit was in progress, several revisions to the SVWP were
made to accommodate changes in field conditions and new information about
SWMUs/AOCs. These modifications are discussed in Section 5.0 of the Final RFA

Report and are also presented below.

A total of one-hundred forty (140) SWMUs/AOCs were recommended for sampling visits
in the SVWP. During the sampling visits, five new SWMUs/AOCs were identified at the
Station. Of these, four were recommended for a sampling visit. In addition, four
SWMUs/AOCs were removed from consideration for a sampling visit during this time
period because they fell within the revised boundaries of the RI/FS sites. Therefore, the
resulting number of SWMUs/AOCs recommended for a sampling visit based on these

adjustments remained at 140.

The following four SWMUs/AOCs were added:

SWMU/AOC 300 - Spill Area, East of SWMU/AOC 194

SWMU/AOC 301 - Mark 21 Arrest System (with Storage Tank)

SWMU/AOC 302 - Mark 21 Arrest System (with Storage Tank)

SWMU/AOC 303 - Underground Storage Tank

100200E6.LAO\S2\MA Xvii
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Descriptions of these four SWMUs/AOCs are provided in the Final RFA Report

(Section 5.0) and in the Preliminary Review/Visual Site Inspection (PR/VSI) Report.

Four SWMUs/AQOCs were removed from consideration for sampling because they were
determined to be located within the revised boundaries of the RI/FS sites at the Station.

These four SWMUs/AOCs include:

SWMU/AOC 67 - Drum Storage Area
SWMU/AOC 72 - Hazardous Waste Storage Area
SWMU/AOC 217 - Underground Storage Tank

SWMU/AOC 218 - Oil/Water Separator

Descriptions of these four SWMUs/AOCs removed from the Sampling Visit are included

in the PR/VSI Report.

During the field effort, modifications to the boring locations and/or types of borings at
individual SWMUs/AOCs were made to accommodate field conditions (e.g., utility lines,
new site features). Because of these modifications, some of the plot plans in the SWVP
may not be accurate. The plot plans in Appendix B of Final RFA Report present the

actual boring locations and, therefore, supersede the plot plans in this Work Plan.

100200E6.LAO\S2\MA xviii
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EXECUTIVE SUMMARY

In February 1990, the U.S. Environmental Protection Agency (EPA) placed the Marine
Corps Air Station (MCAS) El Toro on the National Priority List (NPL). Subsequently, the
Marine Corps agreed to conduct their Remedial investigation/Feasibility Study (RI/FS) at
MCAS EI Toro in accordance with a Federal Facilities Agreement (FFA) signed by the
Navy (on behalf of MCAS El Toro), EPA and the State of California in September 1990.
Twenty-two sites grouped into three operable units (OUs) are currently included in the

RI/FS program.

In addition to the RI/FS, the United States Marine Corps is currently conducting a
Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) at the
facility. The objective of the RFA is to identify additional sites at MCAS El Toro for

inclusion into a fourth operable unit (OU) in the RI/FS program.

The Draft Preliminary Review/Visual Site Inspection (PR/VSI) Report (03 July 1991)
presented the results of the PR and VSI conducted as the first portions of the RFA at
MCAS El Toro. This report incorporated agency comments on the Draft PR Report and

included the results of the VSI.
Two hundred ninety-nine sites have been identified as Solid Waste Management Units

(SWMUs) and areas of concern for this RFA. The following types of sites were identified

through the records review and site visits:

100200E7.LAO\S2\MA ES-1
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o Underground storage tanks (USTs) that have stored or are currently storing waste

materials

o USTs whose storage contents are unknown

o} Past and present hazardous waste and/or drum storage areas

o Washracks

o} Sites recommended by the California Regional Water Quality Control Board, Santa

Ana Region (RWQCB)

o Active sanitary sewer lines

o The four major on-station drainage channels

o} The former sewage treatment plant site (including abandoned tie-in lines to the

existing sanitary sewer system)

o The abandoned sewer lines associated with the former metal plating operation

o The golf course, its irrigation tank, and the pipeline between the former sewage

treatment plant and the irrigation system

o] The former incinerator site

100200E7.LAO\92\MA ES-2
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o) Two abandoned wells

o Other sites identified from photographs and interviews of station personnel

o Sites identified during the visual site inspection

One hundred fifty-seven SWMUs and areas of concern at MCAS El Toro were recom-

mended for a sampling visit in the Draft PR/VSI Report. This Draft Sampling Visit Work

Plan presents the proposed sampling program for these SWMUs and areas of concern,

and will be submitted to the agencies for review and approval prior to implementation of

the field work.

100200E7.LAO\S2AMA ES-3
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1.0 OBJECTIVE

This Sampling Visit Work Plan (Plan) has been prepared as part of a RCRA! Facility
Assessment being conducted at the Marine Corps Air Station (MCAS) El Toro (or
Station). One of the major objectives of the RFA is to identify solid waste management
units (SWMUs) and areas of concern that should be included into Operable Unit (OU)-4

of the Remedial Investigation/Feasibility Study (RI/FS) Program at the Station.

The purpose of this Plan is to describe the recommended sampling and analysis
proposed for the SWMUs and areas of concern identified in the Preliminary Review (PR)
and the Visual Site Inspection (VSI) portions of the RFA for a sampling visit. (Note: The
Draft PR/VSI Report, dated 03 July 1991, provides the basis for much of the material in
this Plan. Because of the size of this report (three volumes) and quantity of information
contained in it, material from this report will be referenced in the Plan rather than be

directly included in the Plan.)
The purpose of the sampling will be to verify whether a release has occurred at a
SWMU or area of concern. An assessment of the extent of potential contamination at a

site is not an objective of the sampling visits proposed in this Plan.

The results of the implementation of this Plan will be used to decide:

1Resource Conservation and Recovery Act of 1976

100200E7.LAC\O2\MA 1-1
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(o}

(o)

Whether a SWMU or area of concern should be considered for inclusion into the
RI/FS Program at MCAS El Toro as a site in OU-4. The decision for inclusion into
the RI/FS Program will be based on evidence indicating that the nature of a
release from a SWMU or area of concern makes this area a potential contributor

to the volatile organic compound (VOC)-contaminated groundwater in the region.

Whether a SWMU or area of concern should be investigated further in a RCRA

Facility Investigation (RFi)

Whether a SWMU or area of concern should be considered for interim corrective

measures to alleviate especially high risks of exposure

Whether a SWMU or area of concern should be considered for no further action

Soil is the only media proposed for sampling in this plan for the following reasons:

Groundwater is located at a depth of about 100 feet or greater at the Station. Soil
in the vadose zone is therefore the appropriate media to sample to determine if a

release from a SWMU or area of concern has occurred.

Air is not identified as a media requiring sampling at any of the SWMUs or areas
of concern. In instances where there is current evidence of release to air (e.g,,
odors at a hazardous waste storage area), it is a temporary, nonroutine release

caused by an open container or a small spill within the storage area.

100200E7.LAO\O2\MA 1-2
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o] Surface water in the major drainage channels is not recommended for sampling in
the RFA. The surface water in the major drainage channels is scheduled to be
sampled in the RI/FS Program. It should be noted that sampling and analysis of
surface water would not provide information about past releases to the drainage
channels at the Station. To evaluate past and present releases at the channels,
the soil below unlined portions of the channels is recommended for sampling and

analysis.

o Subsurface gas is not recommended for sampling in the RFA because subsurface
gas releases are not expected at any of the SWMUs or areas of concern. (The
potential for subsurface gas releases may be present at the Station’s four previous
landfill sites. These sites, however, are being investigated in the RI/FS Program at

MCAS EIl Toro and are therefore excluded from further consideration in the RFA.)

This Plan has been organized into a format similar to the RI/FS Sampling and Analysis
Plan (SAP). Section 1.0 presents the objectives of the sampling visits to be conducted
under the RFA at MCAS El Toro. Section 2.0 presents background information on the
Station. Maps and figures for the Plan are all contained in Section 3.0. Section 4.0
presents rationale for sample locations, number of samples, and recommended
analytical parameters. Section 5.0 describes the analytical parameters for the samples
collected in the RFA. Section 6.0 presents a description of the field methods and
procedures to be followed for the sampling program. Section 7.0 is a bibliography. A
Quality Assurance Project Plan (QAPP) is provided in Appendix A. A Health and Safety

Pian for the RFA field activities is presented in Appendix B.
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2.0 BACKGROUND INFORMATION

2.1 Historical Description of MCAS El Toro

In July 1942, construction of a U. S. Marine Corps (USMC) pilots’ fleet operational
training facility began on approximately 2,320 acres in Orange County, California. On
17 March 1943, that facility was commissioned as MCAS El Toro. In 1950, MCAS El
Toro was selected for development as a master jet air station and permanent center for
Marine aviation on the West Coast to support the operations and combat readiness of
Fleet Marine Forces, Pacific. Between 1944 and 1988, additional land was acquired to

bring MCAS El Toro to its present size of approximately 4,740 acres.

The mission of MCAS EI Toro is to maintain and operate facilities and provide services
and material to support the operation of aviation activities and units of the operating
forces of the USMC, Navy, and other activities as designated by the Commandant of the

Marine Corps, in coordination with the Chief of Naval Operations.

2.2 Site Location

The MCAS El Toro is located in southern California in Orange County, about 8 miles
southeast of the City of Santa Ana and 12 miles inland (north-northeast) of the coastal
City of Laguna Beach as shown in Figure 1. (All of the figures in this Plan are
presented in Section 3.0.) The exact location of MCAS El Toro is 33 degrees

38 minutes to 33 degrees 41 minutes north latitude, 117 degrees 41 minutes to
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117 degrees to 45 minutes west longitude, T 6S/R 8W (Sections 2-5, 7-11, 16-17, 20-21)

and T 55/R 8W (Sections 32-33, 35).

Historically, the land use around MCAS El Toro has been largely agricultural. To the
south, southeast, and southwest, however, the land has recently been developed as
commercial, light industrial, and some residential usage. The commercial and light
industrial usage is directly adjacent to the southwest and southeast boarders of the
Station. Nearby off-Station residences are located about three-fourths of a mile from the

Station.

A map showing the Station’s boundaries and location with respect to local freeways is

presented in Figure 2.

2.3 Site Operations and Hazardous Waste Generation, Handling, and Disposal

The primary mission of MCAS El Toro is to maintain and operaic .acilitic:3 and orovide
services and materials to support the operation of aviation activities. The mission
involves operétion and lower echelon maintenance of a relatively large number of
military aircraft and ground support equipment. Operations at the following locations

result in the generation of hazardous wastes:

o] Aircraft maintenance hangars

o Maintenance shops for auto vehicles, aircraft ground support equipment, vehicle

equipment, and construction equipment
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o] Auto hobby shop and Marine Corps Exchange auto repair station

o] Washracks and steam cleaning facilities

o Hazardous, flammable, and unused chemical materials storage

o] Aircraft fueling stations, tactical airfield fuel dispensing systems (TAFDS), and fuel

farms

Hazardous wastes typically generated from aircraft and vehicle maintenance, degreasing
processes, and painting include waste oil, fuels, hydraulic fluid, lube oil, antifreeze,
cleaning solvents, paints, paint stripper, paint thinner, batteries, and contaminated rags

and absorbents.

The unused chemical materials storage areas typically do not generate hazardous
waste. Chemical products with expired shelf life that cannot be recertified are handled

as hazardous waste.

The fuel storage areas generate hazardous waste when fuel storage tanks are cleaned
and sludge is pumped out, or when fueling/defueling or loading/unloading operations

result in spills.

Wash water from washracks is passed through oil/water separators. The effluent water
is discharged to the sanitary sewer or the storm drain, and the waste oil is handled as

hazardous waste.
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Based on information from an Initial Assessment Study (IAS) by Brown & Caldwell
Engineers (B&C) (see Subsection 2.4 for a description of this report), previous
operations no longer in existence at MCAS El Toro that were significant in past waste

generation and disposal include the following:

o Plating operations conducted in the 1940s in Buildings 295, 296, and 297

o A sewage treatment plant that was constructed in 1943, abandoned in 1972, and
demolished in the late 1970s. Aithough this plant was designed to treat domestic
sanitary waste only, wastewater from the metal plating operations in the 1940s

was also sent to the plant

o An incinerator that was operated between about 1943 and 1955 to burn trash or
municipal-type waste generated by Station housing and other activities. The
purpose of the incinerator was to reduce waste volume. Ash from the incinerator

was disposed of in the Original Landfill, which is a site in the RI/FS.

Currently, hazardous waste are accumulated in containers at generator accumulation
areas and are held for less than 90 days. Containers are then transferred to the on-
Station Interim Status Storage Facility (Building 673T) for ultimate off-Station disposal.
Bulk petroleum recyclables such as waste oil and fuel are pumped from generator
accumulation containers and transferred to waste storage tanks until pickup by an
outside contractor for recycling. Waste oil pumped from oil/water separators is also

collected in waste storage tanks. The Facilities Management Department (FMD) pump
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truck is used to pump the waste oil and fuel. Waste solvents are picked up from the
generator accumulation areas or from the storage facility by an outside contractor for

recycling.

The MCAS EI Toro contracts with transporters and treatment, storage, or disposal
facilities (TSDFs) to ship, recycle, treat, or dispose of hazardous wastes. The contracts
are established through either the Defense Reutilization and Marketing Office (DRMO) or

through the Environmental Office (EO).

The DRMO was set up originally in 1973 as the Defense Property Disposal Office
(DPDO). 1t is currently a civilian operation that is responsible for transferring surplus
military waste materials and components out of military custody to civilian ownership.
The DRMO has stored surplus hazardous materials in the past in storage yards directly
north of Building 360 and to the northeast of this building. These yards are being
investigated as Site 8 in the RI/FS Program. Currently, the DRMO and the EO share
responsibility for coordinating the hazardous waste handling and disposal at the
Station. The EO contains a recycling department, which is primarily involved with the
recycling of waste petroleum from the .Station. Although the DRMO completes some of

the manifests for the Station, the manifest files are maintained by the EO.
2.4 Previous Site Investigations and Regulatory History

In 1972, MCAS El Toro received a Cease and Desist Order from the California Regional
Water Quality Control Board, Santa Ana Region (RWQCB) for violations of the discharge

requirements established for the Station’s former sewage treatment plant. The Order
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cited two violations: 1) exceeding limits for ether-soluble materials, and 2) discharging
sufficient quantities of water to allow surface flows to reach Newport Bay during dry
weather conditions. To comply with this Order, the Station shut down its sewage
treatment plant and connected its sanitary sewer system to the Irvine Ranch Water

District (IRWD).

in 1985, B&C began work on an IAS to locate potentially contaminated sites on MCAS
El Toro property. This work was conducted for the Naval Facilities Engineering
Command (NAVFACENGCOM) under the Navy Assessment and Control of Installation
Pollutants (NACIP) Program, which was the Navy's version of DOD's Installation
Restoration Program (IRP). The IAS report was completed in May 1986 and identified
17 potential sources of contamination. No sampling was performed as part of the |AS,
and the identification of potentially contaminated sites was based solely on the resuits
of record searches and employee interviews. The IAS report supplied recommended
sampling locations and analytical parameters to provide confirmation of suspected

contamination at the sites of concern.

In June and July 1985, while the 1AS study was underway, the Orange County Water
District (OCWD) discovered trichloroethylene (TCE) in agricultural wells TIC? 47 and
TIC 35 located downgradient of MCAS El Toro. They then launched their own offsite
investigation to determine the source and extent of the TCE contamination. After
installing a network of monitoring wells and soil-vapor probes and reviewing the results
of independent investigations by Cannon, Inc. and Wilma Pacific, Inc., OCWD concluded

that MCAS El Toro was the source of the contamination. The OCWD investigations

2The Irvine Company
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have spanned the period from the initial discovery of TCE in 1985 and continue to the

present. (Herndon and Reilly, 1989; Herndon, 1990).

In 1987, James M. Montgomery Engineers, Inc. (JMM) was contracted by the USMC to
review the work done by B&C and to produce a Site Inspection Plan of Action (SIPOA).
In July 1987, while the SIPOA sfudy was underway, RWQCB issued a Cleanup and
Abatement Order requiring the USMC to prepare a suppiement to the plan to address
off-Station TCE contamination and to submit a draft report on the results. The SIPOA
was released in August 1988 and included a recommendation of 19 sites for study and
amended sampling plans proposed in the IAS report for each site. One site, designated

Site 18, was intended to address the off-Station contaminant plume of VOCs.

In 1988, JMM was again contracted by the USMC to conduct a Perimeter Study
Investigation (PSI) to study VOC contamination along the southwestern boundary of the
Station. This study was initiated to address RWQCB’s concerns that MCAS El Toro was
a potential source of a VOC plume that extended four miles off-Station. The PS!| was
performed, and the results indicated that VOCs were present in the shallow groundwater
(i.e., about 100-feet deep) near the Station boundary. In addition to TCE, the following

VOCs were detected: perchloroethylene (PCE), chloroform, and carbon tetrachloride.

As é consequence of the findings of the PSI, an interim groundwatér pump and
treatment system was installed at the southwestern Station boundary. This system,
which began operation on 15 June 1989, is capable of pumping and treating
approximately 30 gallons per minute (gpm) of groundwater from three extraction wells.

VOC contaminated water is sent to an on-Station granular activated carbon (GAC) unit
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for treatment, and the effluent is used to irrigate the Station golf course. TCE and PCE
composite concentrations in the influent to the treatment system have been in the range

of 10-160 and 25-100 parts per billion (ppb) respectively.

The discovery of TCE and PCE so close to the downgradient Station boundary
prompted the USMC to contract with JMM to prepare an off-Station Rl Work Plan. This
Plan was completed in March 1990 and included recommendations for monitoring well
linstallations to further delineate the extent of contamination by complementing the
OCWD network of monitoring wells. The recommendations of the off-Station Rl Work
Plan were not implemented by the USMC but served as a starting point for the regional

groundwater VOC investigation currently being conducted under the RI/FS program.

In June 1988, EPA recommended listing MCAS El Toro on the National Priorities List
(NPL) of the Superfund Program. The listing was predicated on the presence of VOC
contamination at the Station boundary and the detection of VOCs in the agricultural
wells to the west of the Station. The MCAS El Toro was listed on the NPL in February
1990. A Federal Facilities Agreement (FFA) among EPA, RWQCB, California Department
of Health Services (DHS), and the Navy (on behalf of USMC) was signed in September

1990.

In November 1989, the Jacobs Engineering Group, Inc. (JEG) was contracted to prepare
an RI/FS Work Plan and associated documents for MCAS El Toro. The project team
reviewed the reports mentioned above, as well as other documents pertinent to past
disposal practices at the Station. During this process, three sites, in addition to the

19 sites identified earlier, were recommended for investigation under the RI/FS process.
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This brought the total number of sites to be investigated to 22, including the regional

VOC investigation (Site 18).

The FFA has grouped the 22 MCAS EIl Toro RI/FS sites into three OUs. Operable Unit-1
consists of the regional VOC Groundwater investigation (Site 18). At this time, VOCs
have been identified in the near surface groundwater under MCAS El Toro and in the
deep aquifer downgradient of the Station. Suspect VOC source areas on-Station,
including four landfills and a petroleum disposal area, have been grouped into OU-2.
Operable Unit-3 consists of the remaining 16 sites not addressed in OU-1 and OU-2.
These OU-3 sites generally address the VOC groundwater contamination as a
secondary issue. Primary concerns at these sites involve soil and sediment
contamination. An OU-4 has also been designated for the MCAS El Toro, which will
bring sites identified by the RFA into the RI/FS program. The RI/FS Work Plan for OU-4

will be submitted to the agencies by 15 December 1991.

In May 1988, the USMC submitted Air Solid Waste Assessment Test (SWAT) Proposals
for all four MCAS El Toro landfills to the South Coast Air Quality Management District
(SCAQMD). Following approval by the SCAQMD, Strata Technologies, Inc. conducted
the field work and prepared draft reports in October 1990 (Strata, 1990). The field
activities consisted of meteorological and geophysical surveys, and sampling of landfill
gas, ambient air, and surface gas. The geophysical surveys using ground-penetrating
radar (GPR) were somewhat successful at defining the landfill perimeters. The
contaminants TCE, 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 (MeCl) has also been detected in the
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landfill gases at MCAS EIl Toro; due to inadequate decontamination procedures,
however, the field system blanks were also contaminated with MeCl. The ambient air
samples collected at the MCAS El Toro landfills contained concentrations of MeCl,
trichloroethane (TCA), and PCE near the CARB detection limits that, based on upwind
and downwind measurements, were not necessarily attributable to emissions from these

landfills. The draft Air SWAT reports were submitted in April 1991 to SCAQMD.

The estimated area of groundwater with detectable TCE concentrations based on the
latest OCWD sampling results (Herndon, 1990), and the location of the nearest drinking

water wells and the downgradient communities are shown in Figure 3.

The MCAS El Toro is currently an Interim Status Facility. Although a previous Part B
Permit application was approved by DHS, the Station was never a fully permitted facility
because EPA did not approve the permit. Six satelite hazardous waste collection
facilities (HWCFs) located at Building Nos. 769, 770 771, 772, 778, and 779 and one
central HWCF at Building 673T3 were identified in the permit application. Current plans
are to close the six HWCFs and to submit a new Part B Permit application during the

summer of 1991,

Inspections by EPA of hazardous waste management activities at MCAS El Toro in
August 1988, July 1989, and June 1990 indicated violations of RCRA and the Hazardous
and Solid Waste Amendments (HSWA) of 1984. Based on these violations, EPA issued
a Notice of Noncompliance to MCAS El Toro in August 1990 and entered into a Federal

Facilities Compliance Agreement (FFCA) with MCAS EI Toro on 28 September 1990.
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The tasks for compliance with FFCA are being handled by MCAS El Toro and addi-
tionally through the Comprehensive Long-term Environmental Action, Navy (CLEAN)

Program.

2.5 Environmental Setting

This section summarizes the environmental setting at MCAS El Toro, including

topography, surface water, climate, geology, hydrogeology, groundwater chemistry, and

ecology.

2.5.1 Setting and Topography

The MCAS El Toro is situated on the edge of the Tustin Plain, a gently sloping
surface comprised of alluvial fan deposits derived mainly from the Santa Ana
Mountains. The Tustin Plain is the southernmost extension of the Coastal Plain of
Los Angeles, a structural basin located in the Peninsular Ranges Geologic
Province (Yerkes et al, 1965). The Tustin Plain is bounded by the Santa Ana

Mountains to the north and the San Joaquin Hills to the south.

The MCAS E! Toro boundaries extend across the Tustin Plain into the Santa Ana
Mountains. Elevations range from about 215 feet above mean sea level (msl) in
the southwest corner of the Station on the Tustin Plain to about 800 feet above

msl in the northeast corner in the foothills of the Santa Ana Mountains.
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2.5.2 Surface Water

Surface drainage in the vicinity of MCAS El Toro flows generally to the southwest,
following the slope of the land perpendicular to the trend of the Santa Ana
Mountains. Off-Station drainage from the hills to the northeast and from
upgradient irrigated farmlands combines with on-Station runoff generated from the
extensive paved surfaces at MCAS El Toro and flows into four main drainage
channels (see Figure 2). Three of these drainage channels (i.e., Borrego Canyon
Wash, Agua Chinon Wash, and Bee Canyon Wash) are continuous with natural
washes that originate in the Santa Ana Mountains. The southernmost of these
washes is Borrego Canyon Wash, which is lined and flows along the southeast
boundary of MCAS EIl Toro. Borrego Canyon Wash crosses the southern corner
of the MCAS El Toro and joins Agua Chinon Wash about 1/4 mile from the Station

boundary.

Agua Chinon Wash and Bee Canyon Wash transect the central portion of the
Statioﬁ and receive runoff mainly from storm sewers. Their flow is contained
within culverts along nearly all their pathway across MCAS El Toro. Agua Chinon
Wash flows into San Diego Creek just east of the intersection of the San Diego
and Laguna Freeways, about 1 mile downstream of its confluence with Borrego
Canyon Wash. Bee Canyon Wash flows into San Diego Creek about 1,500 feet

north of Agua Chinon Wash.

Marshburn Channel is a lined drainage channel that runs along the northwestern

boundary of MCAS El Toro and receives runoff from the western part of the

100200E7.LAO\92\MA 2-12



SVWP'CTO99 CLE-C01-01F099-$4-0001

Station. The wash flows into San Diego Creek about 3/4 mile northwest of Bee
Canyon Wash. San Diego Creek flows _into Upper Newport Bay about 7 miles

downstream from this intersection with Marshburn Channel.

253 Climate

The climate at MCAS El Toro is typical of what is sometimes referred to as a
Mediterranean climate (i.e., cool, moist winters and warm, dry summers).
Temperatures in the winter seldom drop below 37°F. Summer temperatures rarely

exceed 100°F.

Average annual precipitation is about 12 inches and occurs primarily in the
winter. Early morning light fogs and low clouds are common in the late spring
and early summer. Dry winds known as Santa Anas with velocities up to 70 miles

per hour occur for short periods during the late fall and early winter (B&C, 1986).

25.4 Geology

The MCAS El Toro lies on alluvial fan deposits derived mainly from the Santa Ana
Mountains. These Holocene materials consist of isolated coarse-grained stream
channel deposits contained within a matrix of fine-grained overbank deposits that

range in thickness up to a maximum of 300 feet (Herndon and Reilly, 1989).

The Holocene alluvial materials conformably overlie Pleistocene Age sediments

predominantly composed of interlayered fine-grained lagoonal and near-shore
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marine deposits. These materials become increasingly mixed with beach sands,
terrace, and stream channel deposits in the eastern portion of the Tustin Plain and
along the basin margins. Thus, the Quaternary deposits form a heterogeneous
mixture of silts and clays with interbedded sands and fine gravels that range in

thickness up to 500 feet in the western portion of the Tustin Plain (Singer, 1973).

The deeper Quaternary sediments may be equivalent to the lower Pleistocene
San Pedro Formation, which consist of semiconsolidated silts, clays, and sands
with interbedded limestone. These lagoonal and shallow marine deposits are
considered to be a major water-bearing unit in the region, but probably do not

extend beneath MCAS EIl Toro (B&C, 1986).

The Pleistocene deposits nonconformably overlie older semiconsolidated marine
sandstones, siltstones, and conglomerates of late Miocene to late Pliocene age.
These units comprise the Fernando, Capistrano, and Niguel Formations. The
lower Pliocene Fernando Formation, considered to be the major aquifer in the
Irvine area, is the base of the water-bearing units (Herndon and Reilly, 1989). This
formation probably interfingers with clayey and sandy siltstones of the Capistrano
and Niguel Formations west of MCAS El Toro and together range up to 1,500 feet

in thickness (JMM, 1988).

Beneath the semiconsolidated rocks lies a very thick sequence of interbedded

marine and nonmarine sedimentary rocks and volcanic rocks of the Monterey,

Puente, Vaqueros, and Sespe Formations. These units, which are deposited on a
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basement of crystalline metamorphic and igneous rocks, have been considered to

be nonwater bearing in previous studies (JMM, 1930).

255 Hydrogeology

Although the aquifers beneath the Tustin Plain are in hydraulic contact with the
main Orange County Groundwater Basin, it is difficult to make correlations among
specific aquifer zones. In the Irvine area, aquifers are much thinner and separated
by thicker sequences of fine-grained materials (Banks, 1984). Aquifers tend to be
composed of lenticular clayey and silty sands and fine gravels contained within a
complex assemblage of sandy clays and sandy silts. Thus, rather than identifiable
aquifers that may be correlated from place to place, the groundwater may be
considered to flow in a single, large-scale heterogeneous system (Herndon and

Reilly, 1989).

The groundwater system beneath the Tustin Plain has been divided into a forebay
area and a pressure area. The forebay area lies along the margin of the basin
where sediments are relatively shallow and coarse-grained above consolidated
rock. Groundwater generally occurs under unconfined conditions in this area.
Recharge to the regional system takes place in the forebay area primarily along
washes that exit the Santa Ana Mountains. The pressure area lies in the central
portion of the basin, where sediments are thicker and relatively finer grained.

Groundwater in this area occurs mainly in deeper zones that become increasingly
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confined with depth. The groundwater has historically been discharged through
irrigation wells or has moved westward to the Main Orange County Basin (Banks,

1984).

The MCAS El Toro lies along the margin 6f the groundwater system beneath the
Tustin Plain. Although the boundary between the forebay and pressure areas
varies seasonally and yearly according to the amount of groundwater recharge
and withdrawal, MCAS EI Toro is situated mainly in the forebay area. Thus,
geologic materials are relatively coarser than in the central portion of the basin,
and groundwater lies under mainly unconfined conditions. This statement
regarding geologic materials will be verified during Rl Phase |. In addition,
recharge to the regional system may occur as infiltration of surface water along
washes and swales at MCAS El Toro and as subsurface inflow along permeable

zZones.

Where it occurs, groundwater within the foothills lies within 50 feet of the ground
surface (JMM, 1988). Along the perimeter of MCAS El Toro, the depth to
groundwater varies between 82 and 122 feet (JMM, 1990). The direction of flow
along the southwest boundary of MCAS El Toro is to the northwest at a gradient
of 0.0066, according to 1989 water levels (JMM, 1990). Regional flow has been to
the west and northwest since the 1940s and controlled locally by large pumping
depressions. Reduced pumping and water imports in the past 20 years have
allowed groundwater levels to recover as much as 100 feet. In 1988, the regional

gradient was calculated to be 0.008 (Herndon and Reilly, 1989).
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Vertical piezometric gradients measured in multiple-completion wells west of the
Station revealed a downward gradient of flow in the upper 400 feet, probably in
response to pumping in irrigation wells in this area (Herndon and Reilly, 1989). A
downward vertical gradient may occur for the same reason at MCAS El Toro.
However, limited investigation has failed to detect a vertical gradient in multiple-

depth cluster wells installed at the Station (JMM, 1990).

Aquifer tests performed in monitoring wells instalied on and near MCAS El Toro
generated hydraulic conductivity estimates that range from 2.2 to 36 feet per day
(ft/day), with an average of 30 ft/day determined in a 72-hour aquifer test (JMM,
1990). A 72-hour test performed by OCWD in the basin west of the Station found
the hydraulic conductivity to be 21 ft/day. The average linear groundwater velocity

was estimated to range from 0.7 to 4 ft/day (Herndon and Reilly, 1989).

2.5.6 Groundwater Chemistry

in addition to the VOC contamination described earlier, historical degradation of
groundwater quality associated with other contaminants has occurred in the Irvine
area. Increases in the levels of total dissolved solids (TDS), selenium, and nitrates
in the groundwater have been related to past agricultural activities and incursions
of lower quality water from the margins of the basin under the influence of
pumping wells. The deterioration has been taking place at least since 1971. The
largest area of groundwater remaining unaffected by this contamination lies in
deeper zones in the central pressure area of the basin (Banks, 1984). Unfortun-

ately, this area is being threatened by VOC contamination.
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Investigations by OCWD in this area have revealed the presence of three hydro-
chemical facies in groundwater related to depth in the aquifef. The first facies,
characteristic of shallow groundwater lying within 200 feet of the ground surface,
contains relatively high levels of TDS and nitrate and is dominated by calcium and
sulfate ions. The second facies, characteristic of groundwater lying between 200
and 450 feet in depth, contains lower levels of TDS and nitrate and is dominated
by sodium, caicium, and bicarbonate ions. This is the zone in which VOC
contamination has occurred. The third facies, lying at depths greater than
450 feet, contains relatively high levels of TDS, relatively low levels of nitrate, and
is dominated by sodium and sulfate ions (Herndon and Reilly, 1989). Preliminary
work performed by MCAS El Toro has tended to confirm these findings (JMM,

1990).

2.5.7 Ecology

The following information on ecology and land use has been taken from the 1AS

(B&C, 1986) and from information supplied by the USMC.

About 1,000 acres within MCAS El Toro are leased to local farmers, who grow
oranges and other produce. The Station itself has a residential population of
about 6,000 and also employs about 10,000 workers. A school and a children’s
playground are located in the northeast portion of MCAS El Toro near the
on-Station residential area. Land adjacent to the Station on the north, south, and
east is used for agriculture. Commercial and light industrial land usage is located

directly adjacent to the southwest and southeast borders of the Station.
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The annual rainfall of 12 inches per year occurs almost entirely in the winter
months and supports a semidesert grassiand community. Three types of plants
have adapted to this region: annuals, succulents, and desert shrubs. Annuals
have adapted by growing only in areas with adequate moisture. Succulents avoid
drying out by storing water. Desert shrubs have adapted to lengthy dry periods
with many branches and with thick small leaves that are shed during droughts

(B&C, 1986).

Nearby surface water bodies that may receive runoff from MCAS El Toro include
Sand Canyon Reservoir (about 3 miles southwest of the site) and Laguna
Reservoir (about 2 miles south of the site). Other surface water bodies exist from

1 to 6 miles from the site; these may or may not receive runoff from the site.

The IAS estimated that 90 percent of the native flora on the Station premises has
been cleared for agriculture, construction, or paving. The existing natural habitat
consists mainly of grassland and sage-scrub communities. The IAS contains lists
of predominant local species for these habitat types, as well as results of data
base searches for endangered and threatened species in the vicinity of the

Station, including the Upper Newport Bay Ecological Reserve.

No plants or animals were listed on the Natural Diversity Data Base (NDDB) in the
vicinity of the Station as of March 1985. There were several species of birds and
two plants listed for the Upper Newport Bay Ecological Reserve or for duck pond
areas associated with the University of California at Irvine. The Reserve and duck

pond areas are about 8 to 9 miles southwest of MCAS El Toro.
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3.0 MAPS AND FIGURES

This section contains, in one place, all of the maps and figures referenced in other
sections of this report. Included in this section are site maps showing the proposed
sampling points for the SWMUs and areas of concern recommended for a sampling

visit.

Section 4.0 provides a narrative of the rationale for the sampling schemes and analytical

parameters selected for these areas.
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4.0 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,

AND RECOMMENDED ANALYTICAL PARAMETERS

This section provides a discussion of the sampling scheme and the analytical
parameters proposed for the SWMUs and areas of concern recommended for a
sampling visit under the RFA at MCAS El Toro. Table 4-1 presents a comprehensive list
of the SWMUs and areas of concern identified during the records review and site visit
portions of the RFA. Detailed descriptions of each of the 299 SWMUs and areas of
concern in this list can be found in the Draft PR/VSI Report for MCAS El Toro. Figure 3,
in Section 3.0, presents a map of the Station showing the locations of the SWMUs and
areas of concern. In the Draft PR/VSI Report, 157 SWMUs and ;reas of concern were

recommended for a sampling visit.

Of the 157 SWMUs and areas of concern previously recommended for a sampling visit,
one (i.e., SWMU/area of concern (AOC) Number 267) is now recommended for no
further action after additional review and another (SWMU/AOC Number 45) is being
added for a sampling visit. SWMU/AOC Number 267 is a drop tank fuel storage area
located on the tarmac in an aircraft wash area with concrete berms. Spilled or dumped
fuel from these tanks would be directed to the drain leading to oil/water separator 605-C
(SWMU/AOC Number 151) which is recommended for a sampling visit. Since the
receptor of any releases from the drop tanks will be sampled, no further action is
recommended for SWMU/AOC Number 267. Based on EPA’'s comments on the Draft
Sampling Visit Work Plan, the Navy is including SWMU/AOC Number 45, a drum storage

area, for a sampling visit.

100200E7.LAO\S2\MA 4-1
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The SWMUs and areas of concern recommended for a sampling visit will be evaluated
for releases on an individual basis. The only exception to this will be oil/water
separators and their adjacent waste oil holding tanks. These SWMUs will be combined
and evaluated together in the same sampling visit because of their small size and

capacity and their directly adjacent locations.

Plot plans of the various SWMUs and areas of concern with the proposed sampling
scheme are presented in Section 3.0 of this report. Some figures contain more than
one SWMU or area of concern because of their proximity to each other. It should be
noted that a separate, unique sampling plan is proposed for each SWMU and area of
concern, except as noted above for oil/water separators and their adjacent waste oil
tanks. Table 4-2 presents a summary of the proposed sampling scheme, analytical
parameters, and figure numbers (Section 3.0) for the SWMUs and areas of concern

recommended for a sampling visit in the RFA.

4.1 Preliminary Activities

Prior to initiating field work for the sampling visits, several preliminary activities will be

conducted. These activities may require that individual sampling locations or number of

samples be changed. Significant changes will be documented in a technical memo-

randum that will be submitted to the agencies for approval.
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411 Establish Exact Boring Locations

Prior to the start of drilling work for the RFA, the boring locations will need to be
discussed with and approved by MCAS El Toro staff. A review of aerial photo-

graphs, utility maps, and other Station drawings for the Station will be performed
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TABLE 4-1

SWMUs AND AREAS OF CONCERN

MCAS EL TORO

Page | of 9

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
1 {Former Scrap Metal Yard Photograph Near Golf Course
2 | Vegetation Piles Photograph Near Goif Course
X 3 {Riffle Range Ditch 1 See Figure 2
X 4 {Boc Canyon Wash 1 See Figure 2
X 5 |Borrego Canyon Wash 1 See Figure 2
X 6 {Landfarming site ° W. of Perimeter Rd, NW Bee Canyon Wash For diating ! d soil
X 7 |Transformer storage area e E of Bee Canyon Wash
X 8 |Abandoned Weil 50-3285 i E of Magazine Road, W. of Bldg. 809 Drilled in 1950, depth 3285 feet
X 9 |Fuel bladder e East of Aqua Chinon Wash 2000 gallon fuel bladder
10 | Abandoned Well 244247 i E of bldg 385 RI/ES Site
X 11 |Agua Chinon Wash 1 See Figure 2
12 | Active Sanitary Sewer Lines 1 Stationwide
X 13 |Drop Tank Fuel Storage Area e SW of bidgs 114 & 115 Drop tanks drained onto adjacent soil ot the storm drain
X 14 |Drop Tank Fuel Storage Area e SW of bidgs 605 & 606 Drop tanks drained onto adjacent soil or the storm drain
X 15 [Wash water runofl site e SW of direct fueling stations 576 and 577 Wash water runoff from fueling pads onto unprotected soil
X 16 |Wash water runoff site ° SW of fueling stations 574 and 575 Wash water runoff from fueling pads onto unprotectoed soil
17 fUST f Tank Farm 2 T-05 Spill Containment Tank 1988 |2000 gal FIBERGLASS COATED STEE WASTE JP-5
18 [UST f Tank Farm 4 T-02 Spill Containment Tank 1988 (2000 gal FIBERGLASS COATED STEE WASTE JP-§
19 {UST f Tank Farm 4 T-03 Spill Containment Tank 1988 12000 gal FIBERGLASS COATED STEE WASTE JP-5
X 20 ([usT f G-3, Standby Generator 414 T-C Located near 414; piped to Farm 5, Active 1988 12000 gal FIBERGLASS COATED STEE WASTE JP-5
21 |UST f Tank Farm 5 T-06 Spill Contsinment Tank, Active 1988 |2000 gal FIBERGLASS COATED STEE WASTE JP-5
22 |UST f Tank Farm 5,6 T-08 Spill Containment Tank, Active 1988 |2000 gal FIBERGLASS COATED STEE WASTE JP-5
23 |UST f Tank Farm 555 T-01 Spill Containment Tank, Active 1988 |2000 gal FIBERGLASS COATED STEE WASTE JP-5
24 JUST f Tank Farm 6 T-07 Spill Containment Tank, Active 1988 {2000 gal FIBERGLASS COATED STEE WASTE JP-§
25 {Drum Storage Area b MWCS-38 SQDN SUPPLY BLDG 5
X 26 |Hazardous Waste Storage Area CURRENT MWCS-38 SQDN SUPPLY BLDG 5 Hanger
X 27 |Hnzardous Waste Storage Area | CURRENT,b AEROCLUB 10
28 |Fuel Spill Site c AERO CLUB 10 NE
29 [Drum Storage Area [ AERO CLUB 10 South 240 sq ft
X 30 |Drum Storage Area b,c NIS Admin (field office) 29 West No Evidence of Stains 360 sq ft
31 {Drum Storage Area c NIS Admin (field office) 29 West RI/FS Site 600 sq ft
32 {Drum Storage Arca b 36
X 33 |Hezardous Waste Storage Area CURRENT MAG-46 Academic Instruction 51
34 |Drum Storage Area [ 71 F, North, paved | Identified as MCAS Tustin 45000 sq ft
35 |Drum Storage Area b FMD Transport Office 96
36 |Drum Storage Area a 103 Duplicate of SWMU/AOC 27
37 |Aircraft Wash Area a VMP-3 114 Duplicate of SWMU/AOC 210
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Page 2 of 9

TABLE 4-1
SWMUs AND AREAS OF CONCERN
MCAS EL TORO
NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERJAL CONTENTS
38 |Drum Storage Area a VMP-3 114
X 39 |Hazardous Waste Storage Area CURRENT VMFA-531 115
40 |Drum Storage Area a MALS-11 Tire Storage 127
X 41 |Vehicle Wash Rack a MALS-11 Tire Storage 127
42 |{Drum Storage Area a,b MALS-11 Maint. Hanger 130
43 |Drum Storage Area c MAG-11 Warehouse 137 West 450 sq fi
44 |Drum Storage Area [y 143
X 45 {Drum Storage Area c FMD Grnds Equip. Shed 155 East 150 sq ft
X 46 |Vehicle maintenance and parking e Sta Orda Inert Storechouse 163 East DRMO Lot 2
47 [Drum Storage Area c MALS-11 Inert Storchouse 172
X 48 |UST f Tank Farm #2 {78 Active 1943 150,000 gal |STEEL-LINED CONCRETE WASTE OIL
X 49 |UST f Tank Farm #2 179 Active 1943 {25,000 gal |STEEL-LINED CONCRETE WASTE OIL
50 |Drum Storage Area c Tank Farm #2179 Near 56 sq ft
51 {UST f Tank Farm #2180 Active 1943 125,000 gal [STEEL-LINED CONCRETE WASTE JP-5
52 JUST f Tank Farm #2 182 Active 1943 {50,000 gal {STEEL-LINED CONCRETE WASTE OIL
53 {UST f 185 A Identified as MCAS Tustin UKN. 750 gal STEEL WASTE OIL
54 |UST f 185 B UKN. 750 gal STEEL WASTE OIL
55 {Drum Storage Area c 186 South, paved 20 sq ft
56 {Drum Storage Area [ 187 South, paved 172sq ft
X §7]UST f Supply Heating Fuel Storage 189 Active 1943 {50,000 gal [STEEL-LINED CONCRETE WASTE OIL
58 JUST f Supply Heating Fuel Storage 189 T-04 Active 1988 12,000 gal  [FIBERGLASS COATED STEE WASTE OIL
X 59 |UsT f Supply Heating Fuel Storage 191 Active 1943 {25,000 gal |STEEL-LINED CONCRETE WASTE OIL
60 {UST f Contaminated Fuel Storage 204 Release Detection 1989, Active 50,000 gal |STEEL-LINED CONCRETE WASTE JP-§
61 {UST f Contaminated Fuel Storage 205 Release Detection 1989, Active 25,000 gal |STEEL-LINED CONCRETE WASTE JP-5
62 {UST f Tank Farm #6 206 Release Detection 1989, Active 50,000 gal |STEEL-LINED CONCRETE FUEL, WASTE JP-5
63 |UST f Tank Farm #6 207 Release Detection 1989, Active 50,000 gal {STEEL-LINED CONCRETE | FUEL, WASTE JP-5
64 |Hazardous Waste Storage Area CURRENT Mercury Refuclers 240
X 65, UST f Mercury Refuelers 240 B Active 1982 | 185 gal STEEL WASTE OIL
X 66 {Oil/Water Separator f Mercury Refuclers 240 C Active 1982 | 100 gal STEEL
X 67 {Drum Storage Area b AC/S, G4 Storage 242
68 |Oil/Water Scparator f AC/S, G4 Historical Collection 244 Active 1944 | 100 gal CONCRETE
69 {Drum Storage Area a 262
X 70 |{Hazardous Waste Storage Arca CURRENT SOMS Scarch and Rescuc 289
71 |Hazardous Waste Storage Area CURRENT,b MAG46 295 RI/FS Site
X 72 |Hazardous Waste Storage Arca CURRENT MAG-46 296
X 73 |Hazardous Waste Storage Area CURRENT,a VMGR-352 297
74 jAircraft Wash Area a VMGR-352 297
75 {UST f VMGR-352 297 T-11 Active 1988 | 1,000gal FIBERGLASS COATED STEE FUEL SLOP
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TABLE 4-1

SWMUs AND AREAS OF CONCERN

MCAS EL TORO

Page J of 9

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
X 76 jOil/Water Separator f VMGR-352 297 B Active 1982 {100 gal STEEL
X T77{UST f VMGR-352 297 C Active 1982 | 185 gal STEEL WASTE OIL
78 |Drum Storage Area c VMGR-352 297 West 720 sq ft
79 |Drum Storage Area [ VMGR-352 297 West 50 sq ft
80 |Drum Storage Area c VMGR-352 297 West 16 sq ft
81 {Drum Storage Arca c VMGR-352 297 West 352sq ft
82 {Drum Storage Area c VMGR-352 297 West 450 sq ft
X 83 {Hazardous Waste Storage Area | CURRENT.a,b | Light Duty Vehicle Maintenance Shop 298
X 84 [Oil/Water Scparator f Light Duty Vehicle Maintenance Shop 298 C Active 1982 100 gal STEEL
X 85|UST f Light Duty Vehicle Maintenance Shop 298 D Active 1982 1185 gal STEEL WASTE OIL
86 |Drum Storage Area < Light Duty Vehicle Maintenance Shop 298 South, paved | Possible duplicate of SWMU/AOC 83 25 sq ft
37 | Drum Storage Area < Light Duty Vehicle Maintenance Shop 298 South, paved Possible duplicate of SWMU/AQC 83 120 sq ft
X 88 |Drum Storage Area e Pipe/Heat Shop 306 East
89 |Drum Storage Area [ Pipe/Heat Shop 306 West 60 sq ft
X 90 |Former Scwage Treatment Plant e 307 SE
X 91 |Oil/Water Separator f Heat Plant  3t4 A Active 1945 150,000 gal |CONCRETE WASTE OIL
X 92 |Oil/Water Separator f Heat Plant 314 B Active 1945 150,000 gal |CONCRETE WASTE OIL
93 {Drum Storage Area ab Commissary 317
94 {Drum Storage Area ab Supply Haz/Flam Storage 320
X 95 |Engine Test Cell a 324
96 | Drum Storage Arca a 343 Possible Duplicate of SWMU/AOC 107 or 242
97 {Drum Storage Arca a FMD Haz/Flam Storage 357
X 98 |Vehicle Wash Rack a Preservation Facility 359
X 99 {Drum Storage Arca a Preservation Facility 359
X 100 | TCE Degreascrs a Prescrvation Facility 359
X 101 {Oil/Water Separator f Preservation Facility 359 B Active 1952 {100 gal CONCRETE
X 102 JUST f Preservation Facility 359 C Active 1982 500 gal STEEL WASTE SOLVENTS
103 {Drum Storage Area c Preservation Facility 359 East 120 sq ft
104 |Drum Storage Area b DRMO 360 RI/FS Site
105 | Drum Storage Area [ DRMO 360 North RI/FS Site
106 |Drum Storage Area c DRMO 360 North, paved |RI/FS Site 5076 sq ft
X 107 |Hazardous Waste Storage Area CURRENT VMFAT-101 371
108 |UST f Tank Farm #4 374 T-10 Spill Containment Tank, Active 1988 |1,000 gal |FIBERGLASS COATED STEE FUEL SLOP
109 | Drum Storage Arca b Truck Weighing Facility 379
X 110 |Vehicle Wash Rack a Heavy Duty Vchicle Maintenance Shop 336
111 |Hazardous Waste Storage Area CURRENT,a |Heavy Duty Vehicle Mai Shop 386 Duplicate of SWMU/AOC 223
X 112 |Oi/Water Separator f Heavy Duty Vehicle Maintenance Shop 336 B 1982 | 100 gal STEEL
X 113 |UST f Heavy Duty Vehicle Maintenance Shop 386 C Active 1982 {185 gal STEEL WASTE OIL
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SWMUs AND AREAS OF CONCERN
MCAS EL TORO

Li-¥

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
114 |Drum Storage Area < [Heavy Duty Vehicle Maintenance Shop 386 North Active 50 sq ft
115 | Vehicle Wash Rack L) Field Maintenance Shop 388 Duplicate of SWMU/AOC 201
X [16 |Drum Storage Area a,b Field Maintenance Shop 388
117 |UST f Ficld Maintenance Shop 388 B Active, Identified as gasoline tank in VSI 1955 |2,000 gal  |STEEL WASTE OIL
118 |Oil/Water Separator f Field Maintenance Shop 388 C Active 1955 | 100 gal STEEL
119 |Drum Storage Area b Loading Unloading Ramp 389
X 120 | Vehicle Wash Rack a Auto Organizational Shop 390
121 | Drum Storage Area a Auto Organizational Shop 390
122 |Drum Storage Area [ Auto Organizational Shop 390 West 480 sq ft
123 | Vehicle Wash Rack a GSE North 392 Duplicate of SWMU/AQOC 213
X 124 |Hazardous Waste Storage Area CURRENT a GSE North 392
X 125 {Hazardous Waste Storage Area CURRENT MC Property 415
126 [Hazardous Waste Storage Area CURRENT Ordnance 442
127 [Drum Storage Area d FMD Haz/Flam Storage 445
128 |Storage Area c FMD Haz/Flam Storage 445 Waste stored inside the building. Inactive
X 129 |UST f FMD Haz/Flam Storage 445 C 1959 {100 gal STEEL WASTE OIL/WATER
X 130 {Drum Storage Area [ Engine Test Cell 447
X 131 |Engine Test Cell a Engine Test Cell 447
X 132 [Oil/Water Separator f Engine Test Cell 447 C Active 1959 100 gal STEEL
133 |Drum Storage Area b VMA-242 453
134 |Drum Storage Area a VMA-121 454
135 {Drum Storage Area a MALS-11 General Warchouse 456
136 | Aircraft Wash Area [ VMA-242 461
X 137 |Oil/Water Scparator f VMA-242 461 Contains sand, and waste #2 fuel oil 1960 {1,500 gal STEEL SEE COMMENTS
X 138 |Drum Storage Area [ VMA-242 461
X 139 |0il/Water Separator f VMA-121 462 Contains sand, and waste #2 fuel oil 1960 (1,500 gal  |STEEL SEE COMMENTS
140 |Hazardous Waste Storage Arca CURRENT VMA-121 462
141 |Aircraft Wash Area [ VMFAT-101 463
142 {Drum Storage Area [ VMFAT-101 463
143 {UST f 493 Inactive 1944 UNK. [ CONCRETE WASTE OIL
X 144 {Drum Storage Area b FMD PW Expend WIP Storage 529
X 145 |UST f FMD PW Expend WIP Storage 529 Inactive 1944 (25,000 gal |CONCRETE UNK., WASTE OIL
146 |[Drum Storage Area ab Supply Haz/Flam Storage 534
X 147 [Drum Storage Arca a,b MALS-11 Van Maint. Shop 602
148 |Oil/Water Separator f MALS-11 Van Maint. Shop 602 Inactive, Possible Duplicate of SWMU/AOC 215 1964 CONCRETE
X 149 {Drum Storage Area a VMFA-314 605
150 | Aircraft Wash Area a VMFA-314 605
X 151 |Oil/Water Separator f VMFA-3l4 605 C Active 1984 [ 100 gel STEEL
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TABLE 4-1

SWMUs AND AREAS OF CONCERN

MCAS EL TORO

Page 5of 9

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
152 | Aircraft Wash Area a VMFA-323 606
153 |Drum Storage Arca a VMFA-323. 606 Possible Duplicate of SWMU/AOC 255
154 |Oil/Water Separator { VMFA-323 606 C Possible Duplicate of SWMU/AOC 163 1965 | 100 gal CONCRETE
155 | Vehicle Wash Rack a FMD Admin Office 616 Possible Duplicate of SWMU/AOC 195
156 [UST f Auto Hobby Shop 625 Active, RI/FS Site 1967 1500 gal CATH. PROT. STEEL WASTE OIL
157 | Vehicle Wash Rack [ Auto Hobby Shop 626 RY/FS Site
158 [Drum Storage Area a,b Auto Hobby Shop 626 RU/FS Site
159 | Oil/Water Separator f Auto Hobby Shop 626 Active, RI/FS Site 1967 CONCRETE
X 160 |Hazardous Waste Storage Arca CURRENT MALS-11 Parachute/Surv Shop 636
161 |Hazardous Waste Storage Arca CURRENT FMD Elect Power Plant 641 Duplicate of SWMU/AOQC 39
X 162 |UST f FMD Fixed ACFT Start System 643 A Active 1982 | 185 gal CATH. PROT. STEEL WASTE OIL
X 163 |Oil/Water Separator f FMD Fixed ACFT Start System 643 B Active 1982 | 100 gal CONCRETE
X 164 | Vehicle Wash Rack a Exchange Auto Repair 651
165 [Drum Storage Area a Exchange Auto Repair 651 Located within SWMU/AOC 164
166 |UST f Exchange Auto Repair 651 § Active 1971 | 500 gal STEEL WASTE OIL
167 |UST f Exchange Auto Repair 651 6 Active 1971 {500 gal STEEL WASTE OIL
168 |UST f Exchange Auto Repair 651 7 Active 1971 |500 gal STEEL WASTE OIL
X 169 |Oil/Water Separator f Exchange Auto Repair 651 8 1971 |500 gal CONCRETE
170 |Drum Storage Arca a,b F55G Field Maint. Shop 655
X 171 |Hazardous Waste Storage Area | CURRENT,a MALS-11 Engine Test Cell 658
X 172 |Hazardous Waste Storage Arca CURRENT MWSS-373 Bulk Refuelers 671
X 173 |Oii/Water Scparator f MWSS-373 Bulk Refuelers 671
174 |UST f MWSS-373 Refucler Maint. Shop 672 Active UNK. {500 gal STEEL WASTE JP-§
X 175 |Oil/Water Scparator f MWSS-373 Refucler Maint. Shop 672 A Active 1982 [ 100 gal STEEL
X 176 |UST f MWSS-373 Refucler Maint. Shop 672 B Active 1982 | 1,000 gal  |STEEL WASTE OIL
177 | Drum Storage Area c MWSS-373 Refueler Maint. Shop 672 East, paved 360 gal
178 | Vehicle Wash Rack a MALS-1t GSE South 673
X 179 {Oil/Water Scparator f MALS-11 GSE South 673 A Active 1982 | 100 gal STEEL
X 180 {UST f MALS-11 GSE South 673 B Active 1982 |300 gal STEEL WASTE OIL
X 181 {Landfarming site e MALS-11 GSE South 673 East For 1 diating petrol ntaminated soil
182 {Drum Storage Area < MALS-11 GSE South 673 East 500 sq ft
183 {Drum Storage Area < MALS-11 GSE South 673 East 400 sq ft
184 |Drum Storage Areca < MALS-11 GSE South 673 East 240 sq ft
185 | Drum Storage Area c MALS-11 GSE South 673 North 600 sq ft
X 186 |Hazardous Waste Storage Arca CURRENT MALS-11 GSE South 673 T3
X 187 |UST f Bee Canyon Wash O/W Scparator 674 Active 1982 1500 gal CONCRETE WASTE OIL
X 188 |UST f Agua Chinon Canyon O/W Scparator 675 Active 1982 |500 gal CONCRETE WASTE OIL
X 189 |Oil/Water Separator f FMD Comm Storage 676
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MCAS EL TORO

Page 6 of 9

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS

190 |Oil/Water Separator f VMFA-323 Line Maint. Hanger 696 Duplicate of SWMU/AOC 163
191 [UST f 706 Demolished 1987 1984 {100 gal STEEL UNK., WASTE OIL
192 [UST f MALS-11 Hush House 716 A Active 1976 {3,000 gal |(FIBERGLASS WASTE OIL

X 193 |Oil/Water Separator f MALS-11 Hush House 716 B Active 1976 | 100 gal CONCRETE

X 194 |Former Incinerator Site 1 Flight Simulator 746 N

X 195 [Vehicle Wash Rack L FMD Util Bldg 758

X 196 |Qil/Water Separator f FMD Util Bldg 758 A Active 1982 | 100 gal STEEL

X 197 |UST f FMD Util Bldg 758 B Active 1982 | 185 gal STEEL WASTE OIL

X 198 | Vehiclo Wash Rack 2 FSSG Util Bldg 759 .

X 199 |Oil/Water Separator f FSSG Ul Bldg 759 A Active 1982 1100 gal STEEL

X 200 |UST f FSSG Uul Bldg 759 B Active 1982 | 185 gal STEEL WASTE OIL

X 201 | Vehicle Wash Rack [ FSSG Util Bldg 760

X 202 |UST f FSSG Util Bldg 760 A Active {982 | 185 gal STEEL WASTE OIL

X 203 |{Oil/Water Separator f FSSG Util Bldg 760 B Active 1982 | 100 gal STEEL

X 204 {Vehicle Wash Rack [ MAG-11 ACFT Washrack Util Bldg 761

X 205 |Oil/Water Separator f MAG-11 ACFT Washrack Util Bldg 761 A Active 1982 (100 gal STEEL

X 206 {UST f MAG-11 ACFT Washrack Utll Bldg 761 B Active 1982 [185 gal STEEL WASTE OIL
207 | Vehicle Wash Rack 8 MWSG-37 Util Bldg 762 Duplicate of SWMU/AOC 120

X 208 |Oil/Water Separator f MWSG-37 Util Bldg 762 A Active 1982 | 100 gal STEEL

X 209 |UST f MWSG-37 Util Bldg 762 B Active 1982 | 185 gai STEEL WASTE OIL
210 [ Vehicle Wash Rack [ MAG-11 ACFT Util Bldg 763

X 211 |Oii/Water Scparator f MAG-11 ACFT Util Bldg 763 A Active 1982 {100 gal STEEL

X 212 |UST f MAG-11 ACFT Util Bidg 763 B Active 1982 {185 gal STEEL WASTE OIL

X 213 |Vehicle Wash Rack a MALS-11 Util Bildg 764

X 214 |UST f MALS-11 Util Bidg 764 A Active 1982 | 185 gal STEEL WASTE OIL

X 215 |Oil/Water Separator f MALS-11 Util Bldg 764 B Active 1982 |100 gal STEEL
216 | Vehicle Wash Rack a MWSS-371 Util Bldg 765

X 217 |UST f MWSS-371 Util Bldg 765 A Active 1982 | 185 gal STEEL WASTE OIL

X 218 |Oil/Water Scparator f MWSS-371 Uil Bldg 765 B Active 1982 | 100 gal STEEL
219 | Vehicle Wash Rack a MWCS-38 Util Bidg 766

X 220 |Oil/Water Separator f MWCS-38 Util Bldg 766 A Active 1982 | 100 gal STEEL

X 221 |UST f MWCS-38 Util Bidg 766 B Active 1982 | 185 gal STEEL WASTE OIL

X 222 |Hazardous Waste Storage Area d FMD HW Collection Facility 769 Former permitted HW collection facility

X 223 |Hazardous Waste Storage Arca d FMD HW Collection Facility 770 Former permitted HW collection facility

X 224 |Hazardous Waste Storage Area d MWSG-37 HW Collection Facility 771 Former permitted HW collection facility

X 225 |Hazardous Waste Storage Arca d FMD HW Collection Facility 772 Former permitted HW collection facility B

X 226 |Hazardous Waste Storage Area d MAG-46 HW Collection Facility 778 Former permitted HW collection facility

X 227 |Hazardous Waste Storage Area d MAG-11 HW Collection Facility 779 Former permitted HW collection facility
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NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
228 |UST f MAG-11 HW Collection Facility 779 T-09 Active 1988 | 1,000 gal |FIBERGLASS COATED STEE FUEL SLOP
X 229 |Hezardous Waste Storage Area CURRENT MWSS-373 Motor Pool HQ 800
230 {UST f MWSS-373 Motor Pool HQ 300 D Active 1984 |1,000 gal |FIBERGLASS WASTE OIL
X 231 {UST { MWSS-373 Motor Pool HQ 800 E Active 1984 {1,000 gal [FIBERGLASS WASTE OIL
X 232 |Oil/Water Separator CURRENT MWSS-373 Motor Pool HQ 800 F Active 1984 {1,500 gal |CONCRETE
X 231 |Oil/Water Scparator f MWR-Rec Wash Bldg 817
X 234 {Hazardous Waste Storage Area CURRENT PMO Sentry Bldg 856
235 |Drum Storage Area c 1519 West Possible Duplicate of SWMU/AOC 27 300 sq ft
236 {Drum Storage Area b 1663 RI/FS Site
237 |Drum Storage Area (2) b 1700
238 |Drum Storage Area (2) b 1727
239 [Drum Storage Area (2) a Riding Stables/Pen Shelter 1798
240 |Drum Storage Area (2) k FMD Grnds Equip. Shed 155, South
X 241 [Drum Storage Area k FMD Grnds Equip. Shed 155, Southwest
X 242 |Hazardous Waste Storage Area k VMFAT-101 371
X 243 |Washrack k FMD Transport Office 96
X 244 |PCB Spill Arca 1 457
245 | Golf Course 1 464
246 | Golf Course Ierigation Tank 1 459
247 |Pipe line { See Figure 1-2 Form sewage treatment plant to irr. tank
X 248 {Oil/Water Scparator k VMFAT-101 463
X 249 |Underground Storage Tank k VMFAT-101 463
X 250 {Underground Storage Tank k FSSQ Field Maint. Shop 655
251 {Drum Storage Area k Ficld Maint. Shop 388
X 252 |Hazardous Waste Storage Area k 698
X 253 |Vehicle Washrack k Commissary 317
254 |Drum Storage Arca k Preservation Facility 359
X 255 |Hazardous Waste Storage Area k VMFA-232 606
X 256 |Hazardous Waste Storage Area k 441
X 257 |Wash Water Runoff Site k 575
X 258 |Wash Water Runoff Site k 577
259 |Drum Storage Area k Loading Unloading Ramp 389
X 260 | Aboveground Storage Tank k Loading Unloading Ramp 389
X 261 |Drum Storage Arca k Auto Organizational Shop 390
X 262 |Fuel Storagec Area k Auto Or ional Shop 390
X 263 |Underground Storage Tank k 374
X 264 |Equipment Storage Area k DRMO LOT #3
X 265 |[Mectal Plating Sewer Lines 1 See Figure 1-1
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NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
266 |Drum Storage Area k MWSS-371 Util Bldg 765
267 [Drop Tank Fuel Storage Arca k VMFA-314 605
268 |Vehicle Washrack k Mercury Refuelers 240
X 269 |Flammable Storage Locker k Heat Plant 314
X 270 | Washrack k MWR-Rec Wash Bldg 817
X 271 |Hazardous Waste Storage Area k GSE North 392
X 272 |Hazardous Waste Storage Arca k 31
X 273 (Washrack k 31
274 {Stock Pile Soil k 31
X 275 |Underground Stoeage Tank f Tank Farm #1 186 Inactive, Decomissioned Tank 1965 1943 (25,000 gal |Concrete UNKNOWN
X 276 {Underground Storage Tank f Tank Farm #1 187 Inactive, Decomissioned Tank 1965 1943 {50,000 gal |Concrete UNKNOWN
X 277 [Underground Storage Tank f Tank Farm #3 188 Removed 1970, Inactive 1943 125,000 gal [Concrete UNKNOWN
X 278 |Underground Storage Tank f Tank Farm #3 190 Removed 1967, 67-C-3184, Inactive 1943 {50,000 gal |Concrete UNKNOWN
X 279 {Underground Storage Tank f Tank Farm #3 193 Removed 1970, Inactive 1943 |50,000 gal |Concrete UNKNOWN
X 280 {Underground Storage Tank f Tank Farm #3 195 Removed 1970, Inactive 1943 125,000 gal {Concrete UNKNOWN
281 {Underground Storage Tank (2) f 252 Inactive UNKNOWN
X 282 |Underground Storage Tank f 3228 Inactive, Converted to natural gas 73-C-5290 Carbon Steel UNKNOWN
X 283 |Underground Storage Tank f 3268 Inactive 1945 Carbon Stecl UNKNOWN
284 {Underground Storage Tank (2) f 347D Inactive, Tank filled with sand 1948 UNKNOWN
285 {Underground Storage Tank (2) f 399 Inactive 1955 |500 gal Carbon Steel UNKNOWN
X 286 |Underground Storage Tank f 733B Inactive 1980 {10,000 gal |Fiberglass UNKNOWN
X 287 |Underground Storage Tank f 733C Inactive 1980 [10,000 gal |Fiberglass UNKNOWN
288 {Underground Storage Tank f 850A Inactive, Temporarily closed for repeirs - 1990 RI/FS Site 1988 5,000 gal Fiberglass UNKNOWN
289 |Underground Storage Tank f 8508 Inactive, Temporarily closed for repairs - 1990 RI/FS Site 1988 |5,000 gai Fibergiass UNKNOWN
290 |Underground Storage Tank f 850C Inactive, Temporarily closed for repairs - 1990 RI/FS Site 1988 |500 gal Fibergiass UNKNOWN
X 291 |Oil/Water Separator f FMD Transport Office 96
X 292 |Oil/Water Separator f Agua Chinon Canyon O/W Scparator 675B
293 |Cleaning Tank k MALS-11 Maint. Hanger 130
294 |Drum Storage Area k MALS-11 Maint. Hanger 130
295 | Drum Storage Area k MALS-11 Maint. Hanger 130
X 296 {Oil/Water Separator f FMD Haz/Flam Storage 357
297 |Former Asphalt Pavement Plant e Northeast of Golf Course
X 298 {Underground Storage Tank k GSE North 392 Active WASTE OIL
299 | Washrack k MWSS-373 Motor Pool HQ 800
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TABLE 4-1

SWMUs AND AREAS OF CONCERN
MCAS EL TORO

[ No. ] TYPE | SOURCE (1) | LOCATION/BUILDING ] COMMENTS | DATE | sz | MATERIAL | CONTENTS |
(1) SOURCE:
Current - Based on site visits Jan-Feb 1991
Past - Based on agency records review and miscellaneous records for MCAS El Toro as identified below:
a - Regional Water Quality Control Board, letter to Lt. Rehor (June 23, 1989)
b - SPCC map (no date)
¢ - Department of Health Services, 1980 Photographs
d - EPA, Region IX, Compliance Inspection Report, May 1987
¢ - interview
f - UST list, EG & G Idaho, Inc., (See Appendix A)
g - Drum Storage Areas, see source information in Table 4-2
" h - Table 4-1 identifics the RWQCB sites
i - Department of Conservation, California Division of Oil and Gas, Long Beach
Jj - Per MCAS El Toro List of Qil/Water Separators
k - Observed during VSI
1 - Other
'? (2) SWMU/AOC was not able to be accurately located and/or identified from the records review information and the site visits.
N (3) An "X" next to the SWMU/AOC Number idi that a sampling visit is ded
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TABLE 4-2

SWMUs AND AREAS OF CONCERN
RECOMMENDED FOR A SAMPLING VISIT

Page 1 of §

MCAS EL TORO
ANALYTICAL
NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN

3 [Rifle Range Channel See Figure 1-2 4 1 1-60’ long slant boring

4 |Bee Canyon Wash See Figure 1-2 5 1 2-60’ long slant borings

5 |Borrego Canyon Wash See Figure 1-2 6 1 2-60’ long slant borings

6 |Landfarming site W of Perimeter Rd, NW of Bee Cyn Wash 7 2 4-5" deep borings

7 | Transformer storage area E of Bee Canyon Wash 8 3 1-5’ deep boring

8 | Abandoned Well 50-3285 E of Magazine Rd, W of Bldg 809 9 1 3-5’ deep borings

9 |Fuel bladder East of Aqua Chinon Wash 10 2 3-5’ deep borings
11 | Agua Chinon Wash Sce Figure 1-2 11,12 1 4-60’ long slant boring
13 |Drop Tank Fuel Storage Area SW of bldgs 114 & 115 13 2 3-25’ deep borings
14 |Drop Tank Fuel Storage Area NW of Bldg 606 14 2 3-5’ deep borings
15 |Wash water runoff site SW of direct fueling stations 576 15 2 3-5’ deep borings
16 [Wash water runoff site NW of direct fueling stations 574 16 2 4-5" deep borings
20 [Underground Storage Tank Bldg 414 T-C 17 2 2-5’ deep borings
26 |Hazardous Waste Storage Area 5 Hanger 18 1 1-60’ long slant boring; 1-5’ deep boring @ stain
27 |Hazardous Waste Storage Area 10 19 1 1-60" long slant boring; 1-5’ deep boring @ stain
30 [Drum Storage Area 29 West 20 1 1-60° long slant boring
33 |Hazardous Waste Storage Area 51 21 1 1-60’ long slant boring; 1-5’ deep boring @ stain
39 |Hazardous Waste Storage Area 115 22 1 2-60’ long slant boring; 2-5’ deep boring @ stain
41 | Vehicle Wash Rack 127 23 2 2-5' deep borings
45 |Drum Storage Area 155 East 80 1 3-5' deep borings
46 | Vehicle maintenance and parking site 163 East 24 2 4-5" deep borings
48 {Underground Storage Tank 178 25 2 2-60’ long slant borings
49 |Underground Storage Tank 179 25 2 2-60’ long slant borings
57 |Underground Storage Tank 189 26 2 2-60’ long slant borings
59 |Underground Storage Tank 191 26 2 2-60’ long slant borings
65 |Underground Storage Tank 240 B 27 2 1-25’ deep boring
66 |Oil/Water Separator 240 C 27 2 Combine with SWMU/AOC 65
67 |Drum Storage Area 242 25 1 1-60’ long slant boring
70 |Hazardous Waste Storage Area 289 28 1 1-60’ long slant boring; 1-5° deep boring @ stain
72 |Hazardous Waste Storage Area 296 29 1 1-60” long slant boring
73 |Hazardous Waste Storage Area 297 30 1 1-60’ long slant boring
76 |Oil/Water Separator 297 B 30 2 1-25° deep boring
77 {Underground Storage Tank 297 C 30 2 Combine with SWMU/AOC 65
83 |Hazardous Waste Storage Area 298 31 1 1-60’ long slant boring
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TABLE 4-2
SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT

Page 2 of §

MCAS EL TORO
ANALYTICAL
NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN
84 |Oil/Water Separator 298 C 31 2 1-25" deep boring
85 |Underground Storage Tank 298 D 31 2 Combine with SWMU/AOC 84
88 |Drum Storage Area 306 East 32 1 2-60’ long slant boring
90 |Former Sewage Treatment Plant Site 307 SE 33 1 9-5' deep borings
91 [Underground Storage Tank 3i4 A 34 2 2-60’ long slant borings
92 |Underground Storage Tank 314 B 34 2 2-60’ long slant borings
95 |Hazardous Waste Storage Area 324 35 1 3-5’ deep borings
98 |Vehicle Washrack 359 36 2 4-5’ deep borings
99 |Drum Storage Area 359 36 1 1-60° long slant boring
100 |TCE Degreasers 359 36 2 1-25" deep boring
101 |Oil/Water Separator 359 B 36 2 1-25" deep boring
102 |Underground Storage Tank 359 C 36 2 1-25’ deep boring
107 |Hazardous Waste Storage Area 371 11 1 2-25" deep boring
110 |Vehicle Washrack 386 37 2 4-5' deep borings
112 |Oil/Water Separator 386 B 37 2 1-25’ deep boring
113 {Underground Storage Tank 386 C 37 2 Combine with SWMU/AOC 112
116 |Drum Storage Area 338 38 1 1-60’ long slant boring
120 | Vehicle Washrack 390 39 2 4-5’ deep borings
124 |Hazardous Waste Storage Area 392 40 1 1-60’ long slant boring
125 |Hazardous Waste Storage Area 415 41 1 1-60” long slant boring
129 |Underground Storage Tank 45 C 42 2 1-25° deep boring
130 [Drum Storage Area 447 43 1 3-5’ deep borings
131 |{Engine Test Cell 447 43 1 4-5’ deep borings @ stains
132 |Oil/Water Separator 447 C 43 2 1-25” deep boring
137 |Oil/Water Separator 461 4 2 1-25’ deep boring
138 [Drum Storage Area 461 44 1 1-60’ long slant boring
139 |Oil/Water Separator 462 45 2 1-25’ deep boring
144 |Drum Storage Area 529 46 1 1-60” long slant boring
145 [Underground storage tank 529 46 2 2-60’ long slant borings
147 |Drum Storage Area 602 47 1 3-5’ deep borings
149 |Drum Storage Area 605 438 | 1-60’ long slant boring
151 {Oil/Water Separator 605 C 48 2 1-25° deep boring
160 |Hazardous Wastc Storage Arca 636 49 1 1-60’ long slant boring
162 |Underground Storage Tank 643 A 50 2 1-25’ deep boring
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TABLE 4-2
SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT

Page 3 of §

MCAS EL TORO
ANALYTICAL

NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN
163 |Oil/Water Separator 643 B 50 2 Combine with SWMU/AOC 162
164 | Vehicle Washrack 651 51 2 2-25’ deep borings

169 {Oil/Water Separator 651 8 51 2 1-25" deep boring

171 {Hazardous Waste Storage Arca 658 52 1 1-60’ long slant boring

172 |Hazardous Waste Storage Area 671 53 1 1-60’ long slant boring

173 |Oil/Water Separator 671 53 2 1-25’ deep boring

175 |Oil/Water Separator 672 A 53 2 1-25° deep boring

176 |Underground Storage Tank 672 B 53 2 1-25’ deep boring

179 |Oil/Water Separator 673 A 54 2 1-25’ deep boring

180 |Underground Storage Tank 673 B 54 2 Combine with SWMU/AOC 179
181 |Landfarming site 673 East 55 2 7-5' deep borings

186 |Hazardous Waste Storage Area 673 T3 54 1 1-60’ long slant boring; 1-5° deep boring @ stain
187 |Underground Storage Tank 674 5 2 1-60’ long slant boring

188 |Underground Storage Tank 675 12 2 1-60’ long slant boring

189 |Oil/Water Separator 676 5 2 Combine with SWMU/AOC 187
193 |Oil/Water Separator 716 B 56 2 1-25’ deep boring

194 |Former Incinerator Site 746 N 57 1 3-5’ deep borings

195 | Vehicle Washrack 758 58 2 3-5' deep borings

196 |Oil/Water Separator 758 A 58 2 1-25’ deep boring

197 |Underground Storage Tank 758 B 58 2 Combine with SWMU/AOC 196
198 |Vehicle Washrack 759 59 2 4-5" deep borings

199 |Oil/Water Separator 759 A 59 2 1-25" deep boring

200 |Underground Storage Tank 759 B 59 2 Combine with SWMU/AOC 199
201 | Vehicle Washrack 760 38 2 4-5' deep borings

202 |Underground Storage tank 760 A 38 2 1-25’ deep boring

203 |Oil/Water Separator 760 B 38 2 Combine with SWMU/AOC 202
204 |Vehicle Washrack 761 60 2 4-5" deep borings

205 |Oil/Water Separator 761 A 60 2 1-25’ deep boring

206 |Underground Storage Tank 761 B 60 2 Combine with SWMU/AOC 205
208 |Oil/Water Separator 762 A 39 2 1-25’ deep boring

209 |Underground storage tank 762 B 39 2 Combine with SWMU/AOC 208
211 |Oil/Water Separator 763 A 61 2 1-25° deep boring

212 |Underground Storage Tank 763 B 61 2 Combine with SWMU/AOC 211
213 | Vehicle Washrack 764 40 2 4-5" deep borings
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TABLE 4-2

SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT
MCAS EL TORO

Page 4 of §

ANALYTICAL
NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN
214 |Underground Storage Tank 764 A 40 2 1-25" deep boring
215 |Oil/Water Separator 764 B 40 2 Combine with SWMU/AOC 214
217 |Underground Storage Tank 765 A 25 2 1-25’ deep boring
218 |Oil/Water Separator 765 B 25 2 Combine with SWMU/AOC 217
220 |Oil/Water Separator 766 A 19 2 1-25’ deep boring
221 |Underground Storage Tank 766 B 19 2 Combine with SWMU/AOC 220
222 |Hazardous Waste Storage Arca 769 32 1 1-60’ long slant boring
223 [Hazardous Waste Storage Area 770 37 1 1-60’ long slant boring
224 |Hazardous Waste Storage Area 771 62 1 1-60’ long slant boring
225 |Hazardous Waste Storage Area 772 63 1 1-60’ long slant boring
226 |Hazardous Waste Storage Area 778 42 1 1-60’ long slant boring
227 |Hazardous Waste Storage Arca 779 64 | 1-60’ long slant boring
229 {Hazardous Waste Storage Area 800 65 1 1-60’ long slant boring
231 |Underground Storage Tank 300 E 65 2 1-25’ deep boring
232 |Oil/Water Separator 800 F 65 2 1-25’ deep boring
233 |Oil/Water Separator 817 66 2 1-25' deep boring
234 |Hazardous Waste Storage Area 856 67 1 1-60’ long slant boring
241 {Drum Storage Area 155 Southwest 68 1 1-60’ long slant boring
242 |Hazardous Waste Storage Area 371 11 t 2-5’ deep borings
243 |Washrack 96 69 2 4-5' deep borings
244 |PCB Spill Area 457 70 3 3-5" deep borings
248 |Oil/Water Separator 463 71 2 1-25" deep boring
249 |Underground Storage Tank 463 71 2 1-25’ deep boring
250 |Underground Storage Tank 655 59 2 1-25’ deep boring
252 |Hazardous Waste Storage Area 698 61 1 1-60’ long slant boring
253 |Vehicle Washrack 317 72 2 1-5’ deep boring
255 |Hazardous Waste Storage Area 606 50 1 1-60’ long slant boring
256 |Hazardous Waste Storage Area 41 73 1 2-5’ deep borings
257 | Wash Water Runoff Site 575 16 2 3-5’ deep borings
258 | Wash Water Runoff Site 577 15 2 3-5’ deep borings
260 | Aboveground Storage Tank 389 74 2 2-5" deep borings
261 |Drum Storage Area 390 39 1 2-5" deep borings
262 |Fuel Storage Arca 390 39 2 2-5’ deep borings
263 |Underground Storage Arca 374 75 2 3-5’ deep borings
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TABLE 4-2
SWMUs AND AREAS OF CONCERN
RECOMMENDED FOR A SAMPLING VISIT

lE-v

MCAS EL TORO
ANALYTICAL

NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN
264 |Equipment Storage Yard DRMO LOT #3 55 2 3-5’ deep borings
265 |Metal Plating Sewer Lines See Figure 1-1 79 1 10-25’ deep borings
269 |Fuel Storage Locker 314 M 2 4-5" deep borings
270 |Washrack 817 69 1 1-60’ long slant boring
271 |Hazardous Waste Storage Area 392 40 1 1-60° long slant boring
272 |Hazardous Waste Storage Area 31 76 2 3-5’ deep borings
273 |Washrack 31 76 2 2-60’ long slant borings
275 {Underground Storage Tank Tank Farm # 1 186 62 2 2-60’ long slant borings
276 |Underground Storage Tank ) Tank farm #1 187 62 2 2-60’ long slant borings
277 |Underground Storage Tank Tank Farm #3 188 26 2 2-60’ long slant borings
278 |Underground Storage Tank Tank Farm #3 190 26 2 2-60’ long slant borings
279 |Underground Storage Tank Tank Farm #3 193 26 2 2-60’ long slant borings
280 |Underground Storage Tank Tank Farm #3 195 26 2 1-25’ deep boring
282 |Underground Storage Tank 322B 69 2 1-25" deep boring
283 |Underground Storage Tank 326B 77 2 2-60’ long slant borings
286 |Underground Storage Tank 733B 78 2 2-60’ long slant borings
287 |Underground Storage Tank 733C 78 2 1-25’ deep boring
291 |Oil/ Water Separator 96 69 2 Combine with SWMU/AOC 188
292 |Oil/ Water Separator 675B 12 2 1-25’ deep boring
296 |Oil/Water Separator 357 M 2 1-25’ deep boring
298 |Underground Storage Tank 392 40 2 1-25" deep boring

(1) The proposed analytical parameters for a SWMU conform to the following code:
= Samples are to be analyzed for the entire contract Laboratory Routine Analytical Services (RAS)

Target Compound List (TCL) for organics and Target Analyte List (TAL) for metals.
In addition, Special Analytical Service analyses for Total Petroleurn Hydrocarbons (TPH),
Total Fuel Hydrocarbons (TFH), and pH are proposed for each sample.

2 = Samples are to be analyzed for TPH (or TFH) and volatile organics. Tanks with unknown contents
are proposed for both TPH and TFH.

3 = Samples are to be analyzed for PCBs, TPH and volatile organics.

4 = Samples are to be analyzed for dioxin.
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to verify that proposed boring locations will bypass known underground
obstructions (i.e., underground storage tanks [USTs], pipelines, cables, etc.). For
some locations, it may be determined that geophysical surveys should be

performed to accurately identify underground utilities and structures.

41.2 Procure Subcontractors and Field Equipment

Before the field work can begin for the sampling visits, various subcontractors and
field equipment will need to be procured. Subcontractor services for the drillers
and for the analytical laboratory will need to be procured through a bidding
process which will include activities such as preparation of bid packages,
conducting necessary meetings and job walks, reviewing bidders’ cost proposals,

selection of winning subcontractors, and preparation of contract documents.
In addition, necessary field equipment for sampling and health and safety will
need to be purchased and be available at the Station prior to implementing the

field work.

4.1.3 Prepare Waste Management Plan

A Waste Management Plan will be prepared for the RFA sampling visits prior to
initiating the field work at the Station. The Waste Management Plan recently
developed for the RI/FS Program will be used as a basis for this plan and will be
modified as appropriate to cover the waste management requirements for the

RFA.
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4.2 Sampling Strategy

Soil sampling in the vadose zone is recommended for the sampling visits in the RFA for
MCAS El Toro. The objective of the sampling visits for the SWMUs and areas of
concern recommended for evaluation in the Draft PR/VSI Report is to determine if a
release has occurred. It is not the intention of these sampling visits to determine the
extent of potential contamination at any of the SWMUs or areas of concern being

sampled.

Three basic types of borings described below are recommended for evaluating SWMUs
and areas of concern at the Station. These include shallow soil borings 4 to 5 feet in
depth, 25-feet deep soil borings, and 60-feet long angle borings. Typically, one of these
type of borings is recommended for the sampling visit for a particular SWMU; in some
instances, a combination of the three types of borings is recommended. The proposed
sampling strategy is based on judgmental sampling in which sample locations are
selected based on where a release from a SWMU or area of concern is likely to be

detected.

For USTs, soil sampling has been recommended for release detection rather than tank

testing for the following reasons:

o} Tank testing will only indicate that a release may have occurred from a UST. Soil
sampling and analysis will determine whether a release has occurred, and will also
identify the released contaminants and their concentrations in the soil. Analysis of

soil samples for volatile organics will also assist in deciding whether SWMUs
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should be considered for inclusion into OU-4 of the RI/FS Program in the event of
a release being detected. Tank testing will not provide a basis for assessing

whether a failed UST should be included into the RI/FS Program.

o] Releases determined from tank testing would require confirmation sampling

because of the possibility of false results (e.g., tanks failing because of leaks in

vent lines that are normally liquid-free except during a test).

4.2.1 Shallow Soil Borings

Shallow soil borings (4 to 5-foot depth) will be drilled at SWMUs and areas of
concern that are unpaved and have a relatively well-defined release area. Shallow
borings will also be drilled on certain paved areas (e.g., washracks and parking
areas) for detection of releases to soil through cracked or defective concrete and
asphalt. The holes will be backfilled with grout and topped with asphalt or

concrete.

Two soil samples will be collected from the shallow borings: one at a depth of

24 inches and another at the bottom of the boring at a depth of 4 to 5 feet. Both

samples are proposed for laboratory analysis.

4.2.2 Twenty-Five-Foot Soil Borings

Soil borings drilled to a depth of 25 feet are recommended for SWMUs and areas

of concern where shallow borings may not be adequate for assessing whether a
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release has occurred. Underground storage tanks are an example of a SWMU or
area of concern where borings deeper than 4 to 5 feet are required to assess a
release. Tanks with a capacity of 2,000 gallons or less will be evaluated by a

25-foot depth boring.

Soil will be sampled at depths of 5, 10, 15, 20, and 25 feet in these borings. Soil
at each of these sampling depths will be subjected to headspace analysis with an
organic vapor analyzer (OVA) or HNu and will be visually observed for indications
of contamination. All of the soil samples from the 25-foot boring are proposed for

laboratory analysis.

4.2.3 Angle Borings

Angle borings will be drilled at SWMUs and areas of concern where it would be
difficult (or impossible) to drill directly above the potential release area. Angle
borings are recommended for hazardous waste storage areas (HWSAs) where it
would not be practical to empty the HWSA, cut the concrete pad, drill a vertical
boring, patch up the concrete surface, and then put the drums back inside. Angle
borings are also recommended for sampling at the major washes and at USTs
greater than 2,000 gallon capacity where vertical borings adjacent to the tank may

not adequately detect a release.

Angle borings will be drilled at a 30 degree angle from vertical. Each of the angle
borings will be 60 feet in length corresponding to a depth of about 52 feet below

ground surface. Soil samples will be collected at intervals of 10 feet along the
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length of the borehole, for a total of 6 samples per angle boring. Soil at each of
these sampling depths will be subjected to headspace analysis with an OVA or
HNu and will be visually observed for indications of contamination. Each of the

six samples per angle boring is proposed for laboratory analysis.

4.3 Analytical Parameters

Samples collected during the sampling visits are proposed to be analyzed at U.S.
Environmental Protection Agency (EPA) Level IV and Level V quality standards.
Analyses will be performed in a Contract Laboratory Program (CLP) analytical
laboratory. Analytical methods which follow CLP Routine Analytical Services (RAS)
procedures and use Contract Required Detection Limits (CRDL) will be analyzed at EPA
Level IV quality standards. Level IV is characterized by rigorous quality protocols,
documentation, and validation. Analytical methods which follow Special Analytical
Services (SAS) procedures will be analyzed at EPA Level V quality standards. These
have method-specific protocols, documentation and validation requirements. A
complete discussion of data quality objectives (DQOs) and analytical and quality control

(QC) procedures is provided in the QAPP (Appendix A).

Table 4-3 presents a summary of the proposed laboratory analyses for each of the

SWMUs and areas of concern recommended for a sampling visit.
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4.3.1 Areas Proposed for Analysis for a Wide Range of Parameters

Soil samples from 51 SWMUs and areas of concern are recommended to be
analyzed for a wide range of parameters because of the nature of the wastes that
were managed at these areas. Examples of SWMUs in this category are HWSAs,
the drainage channels, and the abandoned metal plating sewer lines. Soil
samples at these 51 SWMUs will be analyzed for the entire CLP RAS Target
Compound List (TCL) for organics and Target Analyte List (TAL) for metals. The
compounds included in the TCL and TAL are presented in Table 4-4. This list
includes volatile and semivolatile organic compounds, metals, cyanide, pesticides,
and polychiorinated biphenyls (PCBs). Additional Special Analytical Services
(SAS) analyses for Total Petroleum Hydrocarbons (TPH), Total Fuel Hydrocarbons
(TFH), and pH will also be performed on each of the samples for these

51 SWMuUs.

In addition to these analyses, analysis for dioxin is proposed for SWMU/AOC
Number 194, the former incinerator site. Because burning of waste material
occurred at this area, the potential for dioxin formation and release to soil will be
evaluated. It should be noted that this is the only SWMU where dioxin analysis is

planned.
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro
Page 1 of 6
SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number | Organics | Organics | Metals | TPH | TFH | PCBs pH Furans
3 6 6 6 6 6 6 6 -
4 12 12 12 12 12 12 12 -
5 12 12 12 12 12 12 12 -
6 8 - - - 8 - - -
7 2 - - 2 - 2 - -
8 6 6 6 6 6 6 6 -
9 6 - - - 6 - - -~
11 24 24 24 24 24 24 24 --
13 6 - - - 6 - - -
14 6 - - - 6 - - -
15 6 - - - 6 - - -
16 8 - - - 8 - - -
20 4 - - - 4 - - -
26 8 8 8 8 8 8 8 -
27 8 8 8 8 8 8 8 -
30 6 6 6 6 6 6 6 -
33 8 8 8 8 8 8 8 -
39 16 16 16 16 | 16 16 16 -
41 4 - - 4 - - - -
45 6 6 6 6 6 6 6 -
46 8 - - 8 - - - -
48 12 - - 12 | - - - -
49 12 - - 12 | - - - -
57 12 - - 12 - - - -
59 12 - - 12 - - - -
65 5 - - 5 - - - -
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro
Page 2 of 6
SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and
Number | Organics | Organics | Metals | TPH | TFH | PCBs pH Furans
67 6 6 6 6 6 6 6 -
70 8 8 8 8 8 8 8 -
72 6 6 6 6 6 6 6 -
73 6 6 6 6 6 6 6 -
76 5 -- - 5 - - - -
83 6 6 6 6 6 6 6 --
84 5 - - 5 - - - -
88 12 12 12 12 12 12 12 -
90 18 18 18 18 18 18 18 -
91 12 - - 12 -- - - -
92 12 - - 12 - - - -
95 6 6 6 6 6 6 6 -
98 8 - - 8 - - - -
89 6 6 6 6 6 6 6 -
100 5 - -- 5 - - - -
101 5 - - 5 - - - -
102 5 - - - 5 - - -
107 4 4 4 4 4 4 4 -
110 8 - - 8 - - - -
112 5 - - 5 - - - -
116 6 6 6 6 6 6 6 -
120 8 - - 8 - - - -
124 6 6 6 6 6 6 6 -
125 6 6 6 6 6 6 6 --
129 5 - - 5 - - - -
130 6 6 6 6 6 6 6 -
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro
Page 3 of 6
SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number | Organics | Organics | Metals | TPH | TFH | PCBs pH Furans
131 8 8 8 8 8 8 8 -
132 5 - - 5 - - - -
137 5 - ~ 5 - - - _
138 6 6 6 6 6 6 6 -
139 5 - - 5 - - - -
144 6 6 6 6 6 6 6 -
145 12 - - 12 | - - - -
147 6 6 6 6 6 6 6 -
149 6 6 6 6 6 6 6 -
151 5 - - 5 - - - -
160 6 6 6 6 6 6 6 -
162 5 - - 5 - — - -
164 10 - - 10 | - - - -
169 5 - - 5 - - - -
171 6 6 6 6 6 6 6 -
172 6 6 6 6 6 6 6 -
173 5 - - 5 - - - -
175 5 - - 5 - - - -
176 5 - - 5 - - - -
179 5 - - 5 - - - -
181 14 - - - 14 - - -
186 8 8 8 8 8 8 8 -
187 6 - - 6 - -- - -
188 6 - - 6 - - - -
193 5 - - 5 - - - -
194 6 6 6 6 6 6 6 6
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro
Page 4 of 6
SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and
Number | Organics | Organics | Metals | TPH | TFH | PCBs pH Furans
195 8 - - 8 - - - -
196 5 - - 5 - - - -
198 8 - - 8 - - - .
199 5 - - 5 - - _ -
201 8 - - 8 - - - -
202 5 - - 5 - - - -
204 8 - - 8 - - - -
205 5 - - 5 -~ - - -
208 5 - - 5 - - - -
211 5 - - 5 - - - ~
213 8 - - 8 . _ - -
214 5 - - 5 - - - -
217 5 - - 5 - - - -
220 5 - - 5 - - - -
222 6 6 6 6 6 6 6 -
223 6 6 6 6 6 6 6 -
224 6 6 6 6 6 6 6 -
225 6 6 6 6 6 6 6 --
226 6 6 6 6 6 6 6 -
227 6 6 6 6 6 6 6 -
229 6 6 6 6 6 6 6 -
231 5 - - 5 - - - -
232 5 - - 5 - - - -
233 5 - - 5 - - - -
234 6 6 6 6 6 6 6 -
241 6 6 6 6 6 6 6 -
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro
Page 5 of 6
SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and
Number | Organics | Organics | Metals | TPH | TFH | PCBs pH Furans
242 4 4 4 4 4 4 4 -
243 8 - - 8 - - - -
244 6 - - 6 - 6 - -
248 5 - - 5 - - - -
249 5 - - 5 - - - -
250 5 - - 5 - - - -
252 6 6 6 6 6 6 6 -
253 2 - - 2 - - - -
255 6 6 6 6 6 6 6 -
256 4 4 4 4 4 4 4 -
257 6 - - - 6 - - -
258 6 - ~ - 6 - - -
260 4 - - - 4 - - -
261 4 4 4 4 4 4 4 -
262 4 - - - 4 - - -
263 6 - - - 6 - - -
264 6 - - 6 - - - -
265 50 50 50 50 50 50 50 -
269 15 - - 15 - - - -
270 8 - - 8 - - - -
271 6 6 6 6 6 6 6 -
272 6 6 6 6 6 6 6 --
273 6 - - 6 - - - -
275 12 - - 12 12 - - -
276 12 - - 12 12 - - -
277 12 - - 12 12 - - -
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits
MCAS EIl Toro
Page 6 of 6
SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number | Organics | Organics | Metals | TPH | TFH | PCBs pH Furans
278 12 - - 12 12 - - -
279 12 -- - 12 12 - - -
280 12 - - 12 12 - - -
282 5 -- - 5 5 - - -
283 5 - - 5 5 - - -
286 12 - - 12 12 - - -
287 12 - - 12 12 - - -
291 5 - - 5 - - - -
296 5 -- - 5 - - - -
298 5 - - 5 - - - -
Totals 1 ,028 418 418 939 | 613 426 418 6
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Table 4-4 :
Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*
Sheet 1 of 7
Quantitation Limits**
Low Soll/Sediment®
CAS Number ug/Kg
Volatiles
1. Chloromethane 74-87-3 10
2.  Bromomethane 74-83-9 10
3. Vinyl Chloride 75-01-4 10
4. Chlorosthane 75-00-3 10
5.  Methyiene Chloride 75-09-2 5
6. Acetone 67-64-1 10
7.  Carbon Disulfide 75-15-0 5
8.  1,1-Dichloroethene 75-35-4 5
9.  1,1-Dichloroethane 75-34-3 5
10. 1,2-Dichloroethene (total) 540-59-0 5
11. Chioroform 67-66-3 5
12. 1,2-Dichloroethane 107-06-2 5
13. 2-Butanone 78-93-3 10
14. 1,1,1-Trichloroethane 71-55-6 5
15. Carbon Tetrachloride 56-23-5 5
16. Vinyl Acetate 108-05-4 10
17. Bromodichloromethane 75-27-4 5
18. 1,2-Dichloropropane 78-87-5 5
19. cis-1, 3-Dichloropropene 10061-01-5 5
20. Trichloroethene 79-01-6 5
21. Dibromochloromethane 124-48-1 5
22, 1,1,2-Trichloroethane 79-00-5 5
23. Benzene 71-43-2 5
24. trans-1, 3-Dichloropropene 10061-02-6 5
25. Bromoform 75-25-2 5
26. 4-Methyl-2-pentanone 108-10-1 10
27. 2-Hexanone 591-78-6 10
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Table 4-4
Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*
Sheet 2 of 7
Quantitation Limits**
Low Soil/Sediment?
CAS Number ug/Kg
Volatiles (Continued)
28. Tetrachlorosthene 127-184 5
29. Toluene 108-88-3 5
30. 1,1,2,2-Tetrachloroethane 79-34-5 5
31. Chlorobenzene 108-90-7 5
32. Ethyl Benzene 100-41-4 5
33. Styrene 100-42-5 5
34, Xylenes (Total) 1330-20-7 5
Semivolatiles
35. Phenol 108-95-2 330
36. bis(2-Chloroethyl) ether 111-44-4 330
37. 2-Chlorophenol 95-57-8 330
38. 1,3-Dichiorobenzene 541-73-1 330
39. 1,4-Dichlorobenzene 106-46-7 330
40. Benzyl alcohol 100-51-6 330
41. 1,2-Dichlorobenzene 95-50-1 330
42. 2-Methylphenoi 95-48-7 330
43. Dbis(2-Chloroisopropyl) sther 108-60-1 330
44, 4-Methylphenol 106-44-5 330
45. N-Nitroso-di-n-dipropylamine 621-64-7 330
46. Hexachloroethane 67-721 330
47. Nitrobenzene 98-95-3 330
48. Isophorone 78-59-1 330
49. 2-Nitrophenol 88-75-5 330
50. 24-Dimethylphenol 105-67-9 330
51. Benzoic acid 65-85-0 1600
52. Dbis(2-Chloroethoxy) methane 111-91-1 330
53. 2,4-Dichlorophenol 120-83-2 330
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Table 4-4
Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*
Sheet 3 of 7
Quantitation Limits**
Low Soil/Sediment?

CAS Number ug/Kg
Semivolatiles (Continued)
54. 1,2,4-Trichlorobenzene 120-82-1 330
55. Naphthalene 91-20-3 330
56. 4-Chloroaniline 106-47-8 330
§7. Hexachlorobutadiene 87-68-3 330
58. 4-Chioro-3-methyliphenol 59-50-7 330

(para-chloro-meta-cresol)

59. 2-Methylnaphthalene 91-57-6 330
60. Hexachlorocyclopentadiene 77-47-4 330
61. 24,6-Trichlorophenol 88-06-2 330
62. 24,5-Trichlorophenol 95-95-4 1600
63. 2-Chloronaphthalene 91-58-7 330
64. 2-Nitroaniline 88-74-4 1600
65. Dimethylphthatate 131-11-3 330
66. Acenaphthylene 208-96-8 330
67. 26-Dinitrotoluene 606-20-2 330
68. 3-Nitroaniline 99-09-2 1600
69. Acenaphthene 83-32-9 330
70. 2,4-Dinitrophenol 51-28-5 1600
71.  4-Nitrophenol 100-02-7 1600
72. Dibenzofuran 132-64-9 330
73. 2,4-Dinitrotoluene 121-14-2 330
74. Diethylphthalate 84-66-2 330
75. 4-Chlorophenyl-pheny! ether 7005-72-3 330
76. Fluorene | 86-73-7 330
77. 4-Nitroaniline 100-01-6 1600
78. 4,6-Dinitro-2-methylphenol 534-52-1 1600
79. N-nitrosodiphenylamine 86-30-6 330
80. 4-Bromophenyl-phenylether 101-556-3 330
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Table 4-4
Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*
Sheet 4 of 7
Quantitation Limits**
Low Soil/Sediment?
CAS Number ug/Kg

Semivolatiles (Continued)

81. Hexachlorobenzene 118-74-1 330
82. Pentachlorophenol 87-86-5 1600
83. Phenanthrene 85-01-8 330
84. Anthracene 120-12-7 330
85. Di-n-butylphthalate 84-74-2 330
86. Fluoranthene 206-44-0 330
87. Pyrene 129-00-0 330
88. Butylbenzylphthalate 85-68-7 330
89. 33'-Dichlorobenzidine 91-94-1 660
90. Benzo(a)anthracene 56-55-3 330
91. Chrysene 218-01-9 330
92.  bis(2-Ethylhexyl)phthalate 117-81-7 330
93. Di-n-octyiphthalate 117-84-0 330
94. Benzo(b)fluoranthene 205-99-2 330
95. Benzo(k)fluoranthene 207-08-9 330
96. Benzo(a)pyrene 50-32-8 330
97. Indeno(1,2,3-cd)pyrene 193-39-5 330
98. Dibenz(a h)anthracene 53-70-3 330
99. Benzo(g,h,j)perylene 191-24-2 330
Pesticides/PCBs

100. alpha-BHC 319-84-6 8.0
101. beta-BHC 319-85-7 8.0
102. defta-BHC 319-86-8 8.0
103. gamma-BHC (Lindane) 58-89-9 8.0
104. Heptachior 76-44-8 8.0
105. Aldrin 309-00-2 8.0
106. Heptachlor epoxide 1024-57-3 8.0
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Table 4-4
Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Sheet 5 of 7
Quantitation Limits**
Low Soll/Sediment?
CAS Number ug/Kg

Pesticides/PCBs (Continued)

107. Endosulfan | 959-98-8

108. Dieldrin 60-57-1

109. 4,4'-DDE 72-55-9

110. Endrin 72-20-8

111. Endosuifan Il 33213-65-9

112. 4,4-DDD 72-54-8

113. Endosulfan sulfate 1031-07-8

114, 44'-DDT 50-29-3

115. Methoxychior 72-43-5

116. Endrin ketone 53494-70-5

117. alpha-Chlordane 5103-71-9

118. gamma-Chlordane 5103-74-2

119. Toxaphene 8001-35-2

120. Aroclor-1016 12674-11-2

121. Aroclor-1221 11104-28-2

122. Aroclor-1232 11141-16-5

123. Aroclor-1242 53469-21-9

124. Arocior-124B 12672-29-6

125. Aroclor-1254 11097-69-1

126. Aroclor-126D 11096-82-5

@Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile TCL Compounds are
125 times the individual Low Soil/Sediment CRQL.
Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Semivolatile TCL Compounds
are 60 times the individual Low Soil/Sediment CRQL.

CMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Pesticide/PCB TCL
compounds are 15 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are
provided for guidance and may not always be achievable. Also CRQL may differ depending on the
latest EPA requirements, however the CRQL values are not expected to change greatly in later EPA
protocols.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
contract, will be higher.
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Table 4-4
Inorganic Target Analyte List (TAL)
Sheet 6 of 7
Contract Required
Detection Limit (1,2)

Analyte (ug/l)
Aluminum 200
Antimony 60
Arsénic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20
Cyanide 10
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Table 4-4
Inorganic Target Analyte List (TAL)
Sheet 7 of 7

Notes:

(1) Subject to the restrictions specified in the first page of Part G, Section IV of Exhibit D (Alternate
Methods - Catastrophic Failure) any analytical method specified in SOW Exhibit D may be utilized as
long as the documented instrument or method detection limits meet the Contract Required Detection
Limit (CRDL) requirements. Higher detection limits may only be used in the following circumstance:

If the sample concentration exceeds five times the detection limit of the instrument or method in use,
the value may be reported even though the instrument or method detection limit may not equal the
Contract Required Detection Limit. This is illustrated in the example below:

For lead:

Method in use - ICP

Instrument Detection Limit ({DL) - 40

Sample concentration - 220

Contract Required Detection Limit (CRDL) - 5
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4.3.2 Areas Proposed for Analysis for TPH (or TFH) and Volatile Organics

Only

Soil samples from 86 SWMUs and areas of concern are recommended to be
analyzed for the following parameters: Volatile organics and TPH (or TFH).
These SWMUs have been identified as managing hydrocarbon-type wastes and
include USTs storing waste petroleum products, washracks with oily water, and
other miscellaneous areas. Samples at these SWMUs are typically recommended
for analysis for either TPH or TFH (except for USTs whose tank contents are
unknown which are recommended for analysis for both TPH and TFH). Where the
waste managed at a SWMU is a fuel (e.g., waste JP-5), analysis for TFH is
recommended. For SWMUs with non-fuel hydrocarbons (e.g., waste oil, oily
water, etc.), analysis for TPH is recommended. All samples at these SWMUs are
also planned for analysis for volatile organics to assess whether they may be
potential sources of the regional VOC-contaminated groundwater being investi-

gated under the RI/FS Program.

4.3.3 Areas Proposed for Analysis for PCBs, TPH, and Volatile Organics

Only

Soil samples from two SWMUs and areas of concern are recommended to be
analyzed for the following parameters: PCBs, TPH, and volatile organics. These
are SWMU/AOC Numbers 7 and 244 which are both areas where there has been
a spill of transformer fluid. Since the nature of the potential contamination is

defined at these SWMUs, the analytical parameters have been limited to PCBs
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and TPH for characterization of the transformer fluid and volatile organics to
assess whether these SWMUs may be potential sources of the regional VOC-

contaminated groundwater being investigated under the RI/FS Program.
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5.0 REQUEST FOR ANALYSIS

The analytical parameters for this study include volatiles, semivolatiles, pesticides/PCBs,
metals, cyanide, dioxins and furans, TPH and TFH. Volatiles, semivolatiles, pesticides/
PCBs, metals, and cyanide will be analyzed per EPA Routine Analytical Services (RAS
Contract Laboratory Program) compound/analyte lists and procedures. Analytical
procedures for dioxins and furans, TPH and TFH are provided below. These proce-
dures are based on standard EPA procedures and include parameter-specific QC

procedures.

Table 5-1 presents information on sample preservatives, analytical holding times,
contract holding times, and sample bottle requirements for the soil analyses proposed
for the RFA sampling program at MCAS El Toro. See Table 4-3 for a list of analytical

requirements on a site-by-site basis.

5.1 Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated

Dibenzofurans Homologs

511 Analyses

Total tetra through octa chlorinated dibenzofurans (CDFs) and chlorinated

dibenzo-p-dioxins (CDDs).
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5.1.2 Sample Matrices

Water samples, soil samples, and chemical wastes such as still bottoms, fuel oils,

sludges, fly ash, and reactor residues.

51.3 Analytical Procedure and Detection Limits

1. Contract Required Detection Limits (CRDL):

Soil, ug/kg
Tetra and penta CDFs and CDDs 01-05
Hexa CDFs and CDDs 05-1.0
Hepta and octa CDFs and CDDs 1.0-5.0

Calculate and report the detected results or estimated sample detection limits
(SDLs) (see Subsection 5.1.5 for calculation) for the dioxin/furan homologous

series.

To achieve the specified detection limits, a final volume of 100 ul or less for the

extracts is recommended.
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Table 5-1

Analyses Requested: Soil

CLP Analyses Special Analytical Services (SAS) Routine Analytical Services (RAS)
TCL Semi VOAs
Total Petroleum Total Fuel Dioxins and and Cyanide
Hydrocarbons Hydrocarbons Furans TCL VOAs Pesticides/PCBs Metals Only
Chill to
Preservatives Chill to 4°C Chill to 4°C Chill to 4°C Chillto 4 C Chillto 4 C Chill to 4°C 4°C
Analytical Hold <14 days Hold <14 days Hold <28 days Hold <14 days | Hold <14 days Metals Hold
Holding Time(s) prior to analyses of prior to extraction, prior to extraction, <6 months <14 days
gasoline or 40 days after 40 days after (28 days for Hg)
extraction of diesel, extraction extraction
hold <40 days after
extraction
Contract Holding | Hold <14 days Hold <10 days Hold <10 days Hold <10 days | Hold <10 days Metals Hold
Time(s) prior to analyses of prior to extraction, prior to extraction, <6 months <12 days
gasoline or 40 days after 40 days after (26 days for Hg)
extraction of diesel, extraction extraction
hold <40 days after
extraction
Sample Bottles 2 x 500 mi wide 2 x 500 ml wide | 1 x 500 ml wide 2x120 ml 1 x 8 oz wide 1 x 8 oz wide 1x8o0z
mouth glass jar or mouth glass jar | mouth glass jar or | wide mouth mouth glass jar or | mouth glass jar | wide
4x4 oz 2x4 oz glass vials 2x4 oz or 2x4 oz mouth
glass jar
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2. Analytical Methodology:

Follow the SW-846 Method 8280 or Method 8290 with the following

specifications:

100200E7. LAO\S2\MA

Analyze samples by a DB-5 fused silica capillary column or the
equivalent. If dioxins/furans are detected in the samples, confirmatory
analyses using a SP-2331 fused silica capillary column or the
equivalent must be performed. Report all dioxins/furans identified and
qguantified by both columns. To achieve the chromatographic peak
resolution criteria of <25 percent between 2,3,7,8-TCDD and
1,2,3,4-TCDD in the column performance check mixture, 60-meter

columns are recommended for both DB-5 and SP-2331.

The guantitation ions, confirmation ions, and M - COC1 ions used for
selective ion monitoring (SIM) are specified in Table 2 of Method 8280.

lons to be monitored are as follows:

Descriptor 1: 243,304,306,316,318,257,320,322,332,334,376
Descriptor 2: 277,340,342,293,356,358,410

Descriptor 3: 311,374,376,327,390,392,402,404,446
Descriptor 4. 345,408,410,418,420,361,424,426,480

Descriptor 5: 379,442,444,395,458,460,470,472,514
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5.1.4 Contract Holding Times

Contract required holding times are 28 days from the date of sample receipt for

extraction and 40 days from the date of sample receipt for GC/MS analysis.

5.1.5 Calibration Procedure and Criteria

Calibrate according to Section 6.0 of Method 8280, with the following

specifications:

1. Internal standards and recovery standards required are as follow:

Recovery Standard (RStd) Daily Std Amount Sample Amount
13C-1,2,3,4-TCDD 0.5 ng/ul 50 ng
13C-1,2,3,7,8,9-HxCDD 0.5 ng/ul 50 ng

Internal Standard (IStd)

13C-2,3,7,8-TCDF 0.5 ng/ul 50 ng
13C-2,3,7,8-TCDD 0.5 ng/ul 50 ng
13C-1,2,3,6,7,8-HxCDD 0.5 ng/ul 50 ng
13C-1,2,3,4,6,7,8-HpCDF 0.5 ng/ul 50 ng
13C-OCDD 1.0 ng/ul 100 ng
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Compound Quantification

13C-TCDF and 13C-TCDD against 13C-1,2,3,4-TCDD

13C-HxCDD, 13C-HpCDF, and 13C-OCDD against 13C-1,2,3,7,8,9-HxCDD
TCDF and PeCDF against 13C-2,3,7,8-TCDF

TCDD and PeCDD against 13C-2,3,7,8-TCDD

HxCDD and HpCDD against 13C-1,2,3,6,7,8-HxCDD

HxCDF and HpCDF against 13C-1,2,3,4,6,7,8-HpCDF

OCDF and OCDD against 13C-OCDD

Results are to be calculated using the relative response factors (RRF) from the
continuing calibration. The percent recoveries of each internal standard are to be
calculated and reported. The samples with one or more internal standard
recoveries of less than 40 percent or greater than 120 percent must be re-

extracted and reanalyzed.

2. A column performance check mixture containing the isomers listed in
Method 8280 paragraph 6.3 must be analyzed at the beginning and end of a
12-hour period, as described in paragraph 6.9.1. The QA/QC criteria as

described in paragraph 6.3 must be met.

3. Initial calibration using standard solutions at concentrations of 200, 500, 1000,
2,000, and 5,000 ng/ml is required. Percent relative standard deviations
(%RSD) of the relative response factors (RRF) for the calibration standards

must not exceed 15 percent.
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A minimum signal-to-noise (S/N) ratio of 50:1 for the m/z 320 ion of 2,3,7,8-

TCDD must be achieved from the 200 ng/m! standard.

A calibration standard solution at concentration of 500 ng/m! must be
analyzed at the beginning of a 12-hour period. The measured RRFs of all
analyses must be within +30 percent of the mean values established by initial

analyses of the calibration standard solutions.

A minimum S/N ratio of 150:1 for the m/z 320 ion of 2,3,7,8-TCDD must be

achieved.

Samples and method blanks are not to be analyzed until acceptable
calibration criteria as described in paragraphs 6.3, 6.4, 6.6, and 6.7 of

Method 8280 are demonstrated and documented.

.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

Alumina/silica column cleanup procedure is required for water and soll
samples and chemical wastes. Additional cleanup (such as carbon column)

may be needed for highly contaminated samples.

Analyze method blanks at a frequency of one per group of 20 or fewer
samples. The method blanks must be free of chlorinated dibenzofurans and

chlorinated dibenzo-p-dioxins and free of any interfering peaks.
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Analyze a sample duplicate and native spike (NS) at the frequency of one per
group of 20 or fewer samples. The NS solution must contain at least one
x,2,3,7,8 isomer from each of the tetra through octa polychiorinated
dibenzofuran and dibenzo-p-dioxin homologous series. Concentrations of NS
solutions should be such that the final extracts contain amounts at the
midrange of the calibration curve. Recoveries of 40 to 140 percent for tetra
through octa polychlorinated dibenzofurans and dibenzo-p-dioxins are
required. If the recovery limits are not met, the NS must be re-extracted and

reanalyzed, unless a reinjection gives acceptable recoveries.

For samples in which the concentration of any isomer in a homologous series
is above the five-point initial calibration range, the extracts are to be diluted in
such a way that the measured concentration of that particular isomer lies
within the calibration range. All computed results and raw data for both the

undiluted sample analyses are to be submitted.

The laboratory will be expected to analyze performance evaluation samples as

provided by EPA on a periodic basis.

If above contro! limits are exceeded, take appropriate actions to correct the

problems and reanalyze the affected samples.
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5.2 Analysis of Total Fuel Hydrocarbons by CA LUFT Method

5.2.1 Analyses

Gasoline and diesel

5.2.2 Sample Matrices

Groundwater, sludges, and soils

5.2.3 Analytical Procedure and Detection Limits

CLE-C01-01F099-34-0001

Follow the CA LUFT Method. Gasoline may be analyzed for using the headspace

method or alternatively using the purge and trap method (EPA Method 5030).

Analyze for diesel using the extraction method. The contract required detection

limits are listed below:

Method Parameter Matrix
Headspace Gasoline Soil
Extraction Diesel Soil

Detection Limit

5.0 mg/kg

10.0 mg/kg

Samples are to be kept at 4 degrees Centigrade until analysis and validation of

results are completed.
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5.2.4 Contract Holding Times

Samples must be analyzed for gasoline as soon as possible or within 14 days
after coliection. They must be extracted for diesel within 14 days after collection,
and the extract analyzed within 40 days. Samples may be held for a longer period
only if the collector or laboratory has data on file to show that the specific types of

samples under study are stable for the longer time.

5.2.5 Calibration Procedure and Criteria

1. Establish GC operating parameters as specified by the CA LUFT Method.

2. Adjust the sensitivity of the analytical system for the sample analyses by

injecting secondary standards, as necessary.

3. Calibrate the chromatographic system using the external standard technique.

4. At least three concentration levels should be used for the preparation of the
standard curve. One of the standards should be at a concentration near, but
above, the method detection limit. The other standards should correspond to
the expected range of concentrations found in real samples, or should define

the working range of the detector.
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Using injections of 2 to 5 ul of each calibration standard, tabulate total peak
height or area responses against the mass injected. Use the resuits to

prepare the calibration curve.

The working calibration curve must be verified on each working day by the
measurement of one or more calibration standards. If the response varies
from the predicted response by more than 10 percent, the test must be
repeated using a fresh calibration standard. Alternatively, a new calibration

curve may be prepared.

5.2.6 internal Quality Control Checks, Control Limits, and Corrective

Action

Analyze blanks, duplicates, and spikes at a frequency of one per batch or one

per 20 samples, whichever is more frequent.

Establish appropriate laboratory statistical control limits at 99 percent
confidence (average plus or minus three standard deviations) for percent

Recovery and percent difference for the spike and duplicate, respectively.

if the above control limits are exceeded, take appropriate corrective actions

and reanalyze the affected samples.
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5.2.7 Data Calculations and Reporting Units

Calculate the sample results by external standard technique using peak height or

area responses. Report results for soil samples in mg/kg (wet weight basis).

5.2.8 Documentation and Deliverables

1. Provide all sample results.

2. Provide all raw data, including copies of chromatograms and data system
printouts or manual calculation work sheets. All raw data must be properly
identified with the instrument and column identification, sample or standard

identification, volume injected, and date and time of analysis.

3. Provide summaries of all blank, spike, and duplicate results, including

reference numbers used and control limits.

4. Provide summaries of total peak height or area responses tabulated against

mass injected for all initial calibration standards.

5. Provide summaries of daily calibration results showing percent differences

from the predicted value, and the date and time of analysis.

6. The data package must be systematically organized with each page

sequentially numbered.
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5.3 Analysis of Total Petroleum Hydrocarbons by EPA Method 418.1

5.3.1 Analyses

Fluorocarbon-113 extractable petroleum hydrocarbons

5.3.2 Sample Matrices

Surface and saline waters; domestic and industrial wastes

5.3.3 Analytical Procedure and Detection Limits

Follow the procedure described in EPA Method 418.1. The contract required

detection limit is 1 part per million.

1. The sample must be preserved with hydrochloric acid (HCI) if analysis is not

performed within 4 hours of collection. it must be stored under refrigeration.

2. Use the entire sample for the test.

5.3.4 Contract Holding Time

Twenty-eight days following sample collection.
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5.3.5 Calibration Procedure and Criteria

Follow the procedure specified in EPA Method 418.1. It is not necessary to add

silica gel to the standards.

5.3.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze laboratory blanks at a frequency of one per group of 20 samples or
fewer. The total petroleum hydrocarbon concentration of the blank must be

less than the detection limit.

2. Analyze matrix spikes at a frequency of one per 20 or fewer samples. The

spike recovery must be 75 to 125 percent of the spike concentration.

3. Analyze duplicates at a frequency of one per 20 or fewer samples. The

relative percent difference between the duplicate values must not exceed

20 percent.

4. If the above control limits are exceeded, take appropriate corrective action and

reanalyze the affected samples.
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5.3.7 Data Calculations and Reporting Units -

Report results to two significant figure using the curve and the equation specified

in the method.

5.3.8 Documentation and Deliverables

Document analysis dates. Report results of all samples and blanks. Also report
calibration data and results of matrix spikes and duplicate analyses in summary
form. All raw data and sample calculations must be included. The data package

must be systematically organized with all pages sequentially numbered.
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6.0 FIELD METHODS AND PROCEDURES

The RFA field work at MCAS El Toro is limited to the collection of soil samples in the
vadose zone. This section describes Standard Operating Procedures to be followed
while performing the field investigation. This section also describes QC measures that
will be taken with regard to sample collection. A discussion of DQOs, sample and
laboratory QC, custody, data quality management, and quality assurance (QA) oversight
is also provided in the QAPP (Appendix A). All field activities will be conducted under

the direct supervision of a Registered Geologist or a Professional Engineer.

6.1 Drilling

6.1.1 Soil Boring Drilling

Continuous flight hollow-stem augers will be used to advance deep soil boreholes
(greater than 5 feet) and to obtain soil samples. This technique uses continuous
flight edges welded to hollow drill pipe with a cutter head at the bottom. As the
cutter head rotates and advances the hole, cuttings are lifted to the surface on the
flights. At specified intervals, the cutter head and plug may be lifted from the hole
and soil sampling devices driven into the ground as described in Sub-
section 6.2.1. During drilling the augers provide hole stability. The hollow-stem

auger technique was chosen because:
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o It is appropriate for the unconsolidated soils and shallow depth of drilling

expected at each site.

o Relatively undisturbed samples can be obtained.

o The auger keeps the borehole open during sampling.

o The method introduces no extraneous fluids (liquid or air) into the borehole.

o The technology is well established and proven in use with conventional soil

and hazardous waste sampling.

Boreholes drilled with the hollow-stem auger will be used to collect subsurface soil
samples for chemical analysis. A maximum drilling depth of approximately 52 feet
(60-foot angle boreholes drilled at 30 degrees from vertical) is anticipated at
MCAS El Toro with this technique. Following sample collection, boreholes will be
abandoned by backfiling with a cement grout containing about 3 to 5 percent

bentonite powder.

6.1.2 Soil Boring Logging

Soil borings will be logged under the supervision of a registered geologist using
the Wentworth scale and the Unified Soil Classification System (USCS)

ASTM D 2487-85, and ASTM D 2488-84 on standard logging forms (Figure 81).
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For vertical soil borings, drive samples will be taken and inspected for lithology
every 5 feet or at change of lithology. Samples will be collected every 10 feet in
angle boreholes. Selected samples will be retained for analysis as described in
Subsection 6.2.1. The boring log will include lithologic descriptions along with
observations of drilling speed, drill bit behavior, drill rig injection rates, cuttings
return rates, and pull-down pressures as different materials are encountered. The
major components to be recorded in the log by the onsite geologist include the

following:

o The depth, color, and texture of cuttings; percentage gravel, sand, silt, and

clay; descriptive comments; and moisture content of samples collected

o Sample intervals and blow counts

o Drilling speed and drill rig behavior

o A record of measurements of an organic vapor analyzer used as described in

Subsection 6.2.3

o Records of the depths at which suspected contamination occurred based on

visual inspection and organic vapor readings, and depths at which the soil

cuttings were drummed
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6.2 Sample Collection

6.2.1 Subsurface Soil Samples

Subsurface soil sampling will be done using ASTM Method D-1586 with a 24-inch-
long modified California split-spoon drive sampler with eight 3-inch-long stainless
steel or brass liners. Samples collected for metals analysis must use stainless

steel liners. This method was selected because:

o The sampling method is consistent with the use of the hollow-stem auger

drilling method.

o Sample handling is reduced because the soil is already in containers suitable

for sealing and shipping.

o Volatile organics are a concern at the site; and the sampling method limits the
exposure of the soil to the air, which limits the potential for loss of volatiles

during field operations.

If the split-spoon sampler cannot be driven into the soil ahead of the auger

(sample refusal), an attempt may be made to collect a sample using a coring

device.
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Prior to each sampling, the modified California drive sampler with liners will be
decontaminated. As each sample is recovered, the exposed ends of each tubular
segment will be examined and logged. The sample ends will then be wrapped
with a Teflon sheet, capped with plastic caps, and sealed with vinyl tape. The
sample will be marked with the appropriate information as described in
Subsection 6.6. The outside of the samples will be wiped with deionized water,
and the sample will be wrapped in a clear zip-lock plastic bag. Samples will be
immediately placed in coolers at 4°C. All samples will be logged on chain-of-
custody sampling forms and a sampling log (see Figure 82), and recorded in a

field notebook maintained by the onsite supervisor.

The sampling procedures are as follows:

o After the blocking plug, auger flights, and interior have been decontaminated
(Subsection 6.4), the auger and blocking plug will be advanced to the depth
at which a sample is to be collected using ASTM Method D-1586. During this
period between sampling events, the materials encountered during drilling will

be recorded on a soil boring log (see Figure 81).

o Organic vapors will be monitored as described in Subsection 6.2.3.

o When a sampling depth is reached, the blocking plug will be removed and
replaced with a drive sampler. If the sample is for lithology only, a 1-5/8-inch-
diameter standard penetration split-spoon sampier will be used. If the sample

will be retained for chemical analysis, a decontaminated California modified
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split-spoon sampler equipped with eight 3-inch stainless steel or brass sleeves

will be used.

The sampler will be lowered back into the augers and driven into the
undisturbed soil for a depth of 24 inches. The number of blow counts

required to drive the sampler for each 6-inch interval will be recorded.

The sampler will then be removed and drilling to the next sampling depth will

be accomplished.

When maximum depth of borehole has been reached, the auger will be
removed; and the borehole will be tremie-grouted to the surface with a

bentonite cement slurry.

All augers and equipment used below the ground surface will be

decontaminated (see Subsection 6.4).

6.2.2 Shallow Soil Samples

Shallow (i.e., less than 5-feet deep) soil will be sampled with a hand auger. A

sufficient volume of soil will be collected using auger buckets and placed in a

large container before being transferred to the appropriate sample containers.

Only soil samples which will be analyzed for dioxins and furans; semivolatiles;

pesticides/PCBs; metals; and cyanide will be collected in this manner. Soil

samples which will be analyzed for volatiles; total petroleum hydrocarbons; and
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total fuel hydrocarbons will be collected using a soil core sampler. The samples
are collected by lowering the core sampler down the borehole and pounding it
using a hammer attachment. Aluminum or brass liners are attached to the end of
the core sampler assembly. As the samples are recovered, they will be handled in
a similar fashion as described in Subsection 6.2.1. All samples will be marked
with the sample number, date, time, and other appropriate information, and
immediately stored in coolers at approximately 4°C. All sampling information will
be recorded in sample log books, chain-of-custody forms, and the field notebook

maintained by the onsite supervisor (see Figures 82 and 83).

6.2.3 Organic Vapor Monitoring and Soil Vapor Headspace Analysis

During all drilling operations, organic vapor analyzer(s) (OVAs) which are flame
ionization detectors, or HNu meters which are photoionization detectors will be
used to monitor work place concentrations in the air. During all soil sampling
activities, OVAs or HNu meters will also be used to measure head space
concentrations of organic vapors from soil samples. These measurements will be

recorded in field notebooks.

Work place concentrations will be monitored at various times during drilling/
sampling activities. Monitoring will be conducted especially during activities with
highest potential for vapor emissions. Monitoring will be accomplished by holding
the analyzer inlet probe at breathing level (4 to 5 feet above ground), in the vicinity
of the highest emission source (usually near the borehole opening), and

monitoring concentration of organic vapors for a minimum period of 10 seconds.
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Results will be compared to background concentrations measured upwind from
the work area. (Refer to the Site Health and Safety Plan for additional

information.)

Soil vapor headspace concentrations of VOCs will be measured by placing the
contents of a 3-inch soil sample ring into a clean 500-ml wide-mouth glass jar and
breaking it into a few pieces with a clean spatula. After capping the glass jar with
aluminum foil and lid ring, and allowing it to stabilize for a period o1 3 minutes, the

analyzer probe(s) will be inserted through the foil and a measurement taken.

If saturated water vapor in the sample jar fogs the HNu lamp, resulting in spurious

readings, then the OVA will be used for all headspace analyses.

The OVA or HNu meter will be calibrated at the beginning and end of each day
using ultra-pure air, and low- and high-level standards (OVA), or supplied
calibration gas (HNu meter). The OVA standards used for calibration will reflect

the contaminants expected for that particular site.

The analyzer(s) will also be checked for performance at the end of each working

day. and any significant drift in the precision or accuracy of the instrument will be

recorded.
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6.3 Disposal of Waste Materials

This section describes the general approach that will be followed when disposing of
waste materials generated during the RFA related field activities at MCAS El Toro. A
detailed Waste Management Plan has been developed for the RI/FS (JEG, 28 June
1991). Upon agency approval of the plan, waste materials generated during the RFA
will be disposed in a similar manner as described in the document. However, the
procedures described in the RI/FS will be modified as necessary for RFA derived waste

materials.

Three types of waste materials will be generated during field activities: 1) drill cuttings
and subsurface soil samples collected for geological information, 2) decontamination

rinsate, and 3) discarded personal protective equipment (PPE).

Applicable standards governing waste disposal have been developed in the RI/FS
Waste Management Plan. The wastes will be sampled and analyzed to determine the
appropriate disposal method. In general, waste classification will follow the standards
established by EPA, DHS, and RWQCB. Process knowledge and chemical use
information, as well as testing resuits, are used to classify wastes according to EPA and
DHS rules. Wastes can be classified as hazardous by matching ones listed as common
waste, or by exceeding regulatory threshold levels. Testing requirements may include
ignitability, reactivity, toxicity (using the toxicity characteristic leaching procedure
[TCLP]), and bioaccumulative toxicity. Threshold levels are in place for TCLP toxicity,

and bioaccumulative toxicity expressed as soluble threshold limit concentration (STLC)
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standards as determined by the Waste Extraction Test (WET), or the total threshold limit

concentrations (TTLC).

The California Designated Level Methodology may be used to classify waste materials to
be land-disposed. This methodology is used to determine whether a waste is classified
as designated or nonhazardous according to the RWQCB requirements. It includes a
consideration of both the characteristics of the constituent and the site. The designated
level equals the product of a water quality goal times an environmental attenuation
factor. At MCAS El Toro, the water quality goal may be the Maximum Contaminant
Level, or drinking water standard for the constituent; the attenuation factor(s) will be

determined at a later date to correspond with those developed for the RI/FS.

The contractor will prepare manifests, and make arrangements for shipping, handling
and disposal of wastes at off-Station facilities. The contractor will also track wastes
disposed of on-Station. The shipping, handling, and disposal of hazardous materials

will be in accordance with all federal, state, and local laws and regulations.

6.3.1 Drill Cuttings and Subsurface Soils

Soil generated during drilling and sampling of soil borings will be stored in
55-gallon drums. These will be affixed with a permanent and unique label that
identifies the drilling or sampling location, the contents, depth of cuttings or soil
samples, and date the container was filled. In addition, the source, volume, and
description of materials placed in the containers will be recorded in the field

notebook so that an inventory may be maintained.
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The drums will be transported to a less-than-90-day storage on-Station designated
by MCAS El Toro. This location will be paved and fenced to ensure the security
and integrity of the wastes. The drum contents will be sampled and analyzed for

waste characterization.

If the soils are classified as hazardous or designated, they will be disposed of
according to applicable regulations as described in the RI/FS Waste Management
Plan. If they are found to be nonhazardous, they may be disposed of on-Station

at a location designated by MCAS El Toro.

6.3.2 Decontamination Rinsate

Wastewater generated from equipment decontamination activities will be collected
in portable Baker tanks. Water generated during decontamination will flow into a
containment sump, and will then be pumped into a Baker tank. Water used in
decontamination of sampling devices will also be poured into a Baker tank. Since
the decontamination rinsate is expected to have high solids content, it will be

transported off-Station for disposal at a treatment plant.

6.3.3 Disposable Protective Equipment

Disposable PPE generated during the performance of the work will be contained
in 55-gallon drums. The drums will be sealed and labeled to indicate the drilling
or sampling location, and cross-referenced to waste generated from the location

that is being stored for characterization. If the drill cuttings and subsurface soils
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6.4

are determined to be hazardous, then the PPE will be disposed of as if it were

hazardous also. Otherwise, the PPE will be disposed of to a Class Il landfill.

Equipment Decontamination

6.4.1 Drilling and Soil Sampling Equipment

All drilling equipment and materials will be decontaminated by steam cleaning
prior to any drilling operations and between borings at a location designated by
the Station. All tools used for soil sampling and packaging, including split-barrel
samplers and sample-cutting knives, will be decontaminated prior to the collection

of each sample.

The drilling auger, bits, drill pipe, and other equipment that will go into the bore-
hole will arrive clean at the site. Between borings and at the completion of work,

the equipment will be decontaminated using a high-pressure steam cleaner.

Soil sampling equipment will be decontaminated at the individual drilling sites.
Prior to sampling, the split-spoon sampler will be scrubbed clean with a trisodium
phosphate solution using a stiff long-bristle scrub brush. After the detergent
scrub, the equipment will be rinsed over a rinsate tub with clean tap water. The
sampling equipment will then be spray-rinsed as follows: with distilled water, with
hexane, and finally with distilled water twice. The equipment will be allowed to
drain and air dry before being placed in a clean area either on plastic or covered

with aluminum foil.
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6.5 Sample Containers, Preservation, Packaging, and Shipping

6.5.1 Sample Preservation

Table 6-1 presents the appropriate methods of sample preservation for analyses
planned. The table also shows the methods of sample packaging and shipping

criteria.

Table 6-2 provides the allowable holding times for samples to be collected during

the sampling at MCAS EI Toro.

The project team will pack all samples obtained during the field investigations in

the following manner:

1. Each container will be packaged and sealed in a separate sealable plastic

bag. Figure 84 shows the process for packaging soil samples.

2. Both the inside and outside of cooler drains will be taped.

3. Coolers will be lined with plastic bags, and approximately 3 inches of

vermiculite will be placed in the bottom of bags.

4. The sample containers and frozen Blue-lce packages in sealable plastic bags
will be placed on end in the cooler and arranged so they do not touch, and

the voids will be filled with vermiculite.
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5. The large plastic bags will be taped closed and custody sealed.

6. A custody seal will be placed on each sample container.

7. A mailing label with the laboratory address will be placed on top of each

cooler.

8. "THIS SIDE UP" labels will be attached on all four sides of each cooler.

"FRAGILE" labels will be attached on at least two sides of each cooler.

9. Shipper's address will be written on the outside of the cooler. If address is

stenciled on, "SHIPPER" will be written above it.

10. Each cooler must weigh less than 70 pounds.

6.5.2 Shipping

All samples will be shipped to a Contract Laboratory Program (CLP) laboratory via

overnight carrier. All samples will be shipped in the following manner:

1. A completed chain-of-custody record indicating the time and date shipment

was relinquished to the shipping agent will be reviewed.
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Shallow Soil

Volatiles; Total
Petroleum
Hydrocarbons; Total
Fuel Hydrocarbons

aluminum or brass
sleeve, capped with
Teflon film, plastic cap,
vinyl tape

2-inch diameter
2 inches long

high hazard, include
certificate for restricted
articles)

Table 6-1
Sample Quantities, Bottles, Preservatives, and Packing for Samples from MCAS E{ Toro
Analysis Containers Sample Volume Preservation Shipping Packaging

Subsurface Soil Modified California 6 sleeves, Iced to 4°C Priority 1 (if medium or | In cans packed in

split-spoon with 2-inch diameter high hard, include bubble wrap
Pollutant Analysis (all stainless steel or brass | 3 inches long certificate for restricted
analytes) sleeve capped with articles)

Teflon film, plastic cap,

vinyl tape

Core sampler with 3 sleeves, Iced to 4°C, Priority 1 (if medium or | In cans packed in

bubble wrap

glass jar

sunlight

high hazard, include
certificate for restricted
articles)

Dioxin and Furans (1) 500-mi wide-mouth | Fill full Iced to 4°C, away from | Priority 1 (if medium or | Foam Liner No. 3
glass jar sunlight high hazard, include
certificate for restricted
articles)
Semivolatiles and (1) 8 oz wide-mouth Fill full Iced to 4°C, away from | Priority 1 (if medium or | Foam Liner No. 3
Pesticides/PCBs glass jar sunlight high hazard, include
certificate for restricted
articles)
Metals (1) 8 oz wide-mouth Fill full Iced to 4°C, away from | Priority 1 (if medium or | Foam Liner No. 3
glass jar sunlight high hazard, include
certificate for restricted
articles)
Cyanide (1) 8 oz wide-mouth Fill full iced to 4°C, away from | Priority 1 (if medium or | Foam Liner No. 3
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Table 6-2
Holding Times for Soil Samples, By Analysis
Analysis Analytical Holding Time (Days)

Volatiles 14
Semivolatiles

Extraction 14

Analysis after extraction 40
Dioxins/Furans

Extraction 28

Analysis after extraction 40
Pesticides/PCBs

Extraction 14

Analysis after extraction 40
Total Petroleum Hydrocarbons ,

Extraction 14

Analysis after extraction 40
Total Fuel Hydrocarbons 14
Metals 6 mo
Cyanide 14
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2. The chain-of-custody record going to the laboratory will be placed in a

sealable plastic bag. The bag will be custody sealed and taped to the inside

of the cooiler lid.

3. The lid will be closed and the cooler taped shut with strapping tape.

4. A shipping bill will be completed and attached to the cooler.

5. At least two signed custody seals will be affixed over lid openings (front right

and back left of cooler).

6.5.3 Sample and Shipping Containers

Table 6-1 presents the types of sample containers and sample quantities to be

collected during the sampling at MCAS ElI Toro.

Shipping containers will be plastic or metal-clad ice chests, in good condition,

capable of retaining fluids should a sample loss occur.
6.6 Sample Custody and Sample Labeling
A sample is physical evidence collected from a hazardous waste site, from the

immediate environment, or from another source. Because of the potential evidentiary

nature of samples, the possession of samples must be traceable from the time the
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samples are collected until they are introduced as evidence in enforcement

proceedings.

Chain-of-custody procedures are used to maintain and document sample possession
for enforcement purposes. The principal documents used to identify samples and to

document possessions are:

o Chain-of-custody records
o Air bills or shipping records (e.g., Federal Express, Purolator, etc.)

o Field notebooks

These documents may be introduced as evidence should a site investigation result in

legal action.

The site sample manager (SSM) will maintain a supply of field documents including
sample custody seals and chain-of-custody records. The SSM is responsible for
inventory of serialized documents and assignment of these documents to specific
tasks. All unused field documents are returned to the SSM at the end of the field
sampling work. The SSM notes the return of these documents in the serialized

document logbook.

A sample numbering system will be used to identify each sample and associated
duplicates for chemical analysis. A sample numbering system will be used to identify
each collected sample. This system will provide a tracking number to allow retrieval and

cross-referencing of sample information, and provide anonymity for the samples at the
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laboratory. A list of the sample identification numbers will be maintained in the field
notebook. The anticipated numbering system for the MCAS El Toro project is described

in Subsection 6.7.

6.6.1 Chain-of-Custody

Because samples collected during any investigation could be used as evidence,
their possession must be traceable from the time the samples are collected until
they are introduced as evidence in legal proceedings. To document sample

possession, chain-of-custody procedures are followed.

A sample is under custody if one or more of the following criteria is met:

o ltis in your possession

o ltis in your view, after being in your possession

o It was in your possession and then you locked it up to prevent tampering

o ltis in a designated secure area

6.6.2 Sample Labels

All samples will be labeled with information identifying the sample location, date
and time of sample collection, sampler, and other relevant data, as appropriate.
All samples will be assigned a unique identifying number that will be written on the

sample label, and affixed as a separate printed label.
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All labels will be filled out using indelible ink and affixed to the sample containers
via the adhesive backing. Wide, clear plastic tape will then be placed over the
label to protect it and to further secure the label to the sample container. An

example of the sample label to be used is given in Figure 85.

6.6.3 Chain-of-Custody Record

A chain-of-custody record will be filled out for each sample shipment container.
All samples within a container must be accounted for on the chain-of-custody

record. An example of the chain-of-custody record is given in Figure 83.

6.6.4 Transfer of Custody and Shipment

Samples are accompanied by a chain-of-custody record. When transferring
samples, the individuals relinquishing and receiving sign, date, and note the time
on the record. This record documents sample custody transfer from the sampler,

often through another person, to the analyst at the laboratory.

Samples are packaged properly for shipment and dispatched to the appropriate
laboratory for analysis, with a separate chain-of-custody record accompanying
each shipping container. Shipping containers will be sealed with custody seals
for shipment to the laboratory. The method of shipment, courier name(s), and
other pertinent information are entered in the Remarks section of the chain-of-

custody record. An example of the custody record is given in Figure 83.
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6.7 Sample Documentation

6.71  Sample Identification

Samples will be assigned unique alpha-numeric numbers consisting of three fields
as follows: 1) The first field identifies the SWMU/AOC Number; 2) The second
field identifies the boring number; and 3) The last field identifies the sample depth
(order sequentially from land surface) and whether the sample is a duplicate or
blank sample. For example, the sample identifier, 49-B2-3, is assigned to
SWMU/AOC Number 49, second boring, third sample depth collected during

drilling.

A field master sample log will consist of a bound notebook maintained at the field
headquarters. All samples collected at the Station will be logged in the master

sample log on a regular basis.
If for any reason a sample number is not used (accidentally skipped), all three
labels should be placed in the master sample log to indicate that number was not

used.

The master sample log will be reviewed and copied weekly (minimum) by the Site

Sample Manager.
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6.7.2 Field Record Keeping

In addition to completion of chain-of-custody record, master sample log, soil
boring logs, and other preprinted data forms, all team members will be assigned
bound field notebooks, in which significant events, observations, and measure-
ments will be recorded on a daily basis. Members of the field team will use this
notebook to record the measurements taken during sampling, including the follow-
ing: person sampling; sample designation with adhesive label; date; time;
location; field parameters such as volatile measurements with organic gas
analyzers; volumes of water purged; sample containers used and analyses to be

performed; decontamination procedures; and sampling procedures.

These notebooks are to be kept in ink as permanent records. It will be the
responsibility of each field member to copy notebook pages weekly, to serve as a
backup in case the original notebook is lost or destroyed. Notebook copies will

be maintained in CH2M HILL office files.

6.7.3 Corrections to Documentation

Unless prohibited by weather conditions, all original data recorded in field
notebooks, the master sample log, sample identification tags, and chain-of-
custody records are written in waterproof ink. None of these accountable
serialized documents is to be destroyed or thrown away, even if they are illegible

or contain inaccuracies that require a replacement document.
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If an error is made on an accountable document assigned to one individual, that
individual may make corrections simply by crossing a line through the error and
entering thé correct information. The erroneous information should not be oblit-
erated. Any subsequent error discovered on an accountable document should be
corrected by the person who made the entry. All subsequent corrections must be

initialed and dated.
6.8 Quality Control Samples

Additional samples will be analyzed as part of a QC program for the RFA at MCAS

El Toro. Table 6-3 provides a summary of QC procedures.

6.8.1 Field Quality Control Sampling

6.8.1.1  Field Duplicate Samples

Field duplicate samples will be collected at a rate of 10 percent or one per week,
whichever is greater. For shallow soils collected by auger buckets, duplicate
samples will be collected by splitting samples, provided that sufficient sample
volume can be collected. For soil samples collected in drive samples or core
samples, the deepest and next-to-deepest sample sleeve will serve as duplicates.
if insufficient sample volume exists, a duplicate will be collected in a successive

driven or cored sample.
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6.8.1.2 Rinsate Samples

Rinsate samples will be collected at a rate of 5 percent of project samples (no
daily requirements). Rinsate samples will be collected by retaining the final rinse
water following decontamination of soil sampling equipment, including split-spoon

samplers and hand augering equipment.

6.8.1.3 Trip Blanks

Trip blank samples will accompany each cooler that contains samples being
submitted for VOC analysis. Trip blanks are prepared with Type Il Reagent Grade
water. Trip blanks will be prepared at the laboratory and are not exposed to field
conditions. Samples collected for VOC analysis will be shipped separately
together in a cooler each day to minimize the number of trip blanks required for

analysis. Analysis will consist of RAS volatiles.

6.8.2 Laboratory Quality Control Sampling

Approximately one field sample per week or one QC sample for each 20 samples
(include duplicates and blanks) will be designated as a Laboratory QC Sample.
This sample will be utilized by the laboratory for duplicate and matrix spike
analysis. Samples suspected of moderate contamination will be chosen for the
laboratory QC sample, if possible. The sample will be identified and denoted as

"Lab QC Sample" on the sample bottle, and the chain-of-custody record.
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Table 6-3
Summary of Quality Control Procedures
Field QC
Sample Type Target Frequency Daily Minimum? Comment
Replicate (soil) 10% None If sufficient volume
Trip blank 10% None EPA 8240 only
Rinsate Samples 5% None -

Laboratory QC

Sample Type Target Frequency Daily Minimum®
Duplicate 5% 1/analysis method
Blank 5% 1/analysis method
Matrix spike 5% 1/analysis method

Surrogate spike

(method specific)

(method specific)

Control

5%

1/analysis method

a
b

During sampling activities for soil
During analysis activities for specific methods
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Appendix A

QUALITY ASSURANCE PROGRAM PLAN
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1.0 PROJECT DESCRIPTION

Project objectives and background information are presented in Section 1.0 and

Section 2.0 of the Sampling Plan.
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2.0 DATA QUALITY OBJECTIVES

The quality assurance objectives of this project are to develop and implement proce-
dures to provide data of known and appropriate quality. Data quality is assessed by
representativeness, comparability, accuracy, precision, and completeness. Definitions of

these parameters, the applicable procedures and level of effort, are described below.

The applicable quality control (QC) procedures, quantitative target limits, and levels of
effort for assessing data quality are dictated by intended data usage and the nature of
analytical methods. For this project, the parameter analyses are designed toward the
remedial investigation of nature, extent, and source of contaminants at the site as
described in greater detail in Section 2.0 of the Sampling Plan. Routine Analytical
Services (RAS) analyses for volatiles, semivolatiles, pesticides/PCBs, metals, and
cyanide will satisfy data quality Level IV. The Special Analytical Services (SAS) analyses
for dioxins/furans, total petroleum hydrocarbons (TPH), and total fuel hydrocarbons will
satisfy data quality Level V. Designated data quality Level IV and Level V are based on
U.S. Environmental Protection Agency (EPA) guidelines (Data Quality Objectives for
Remedial Response Activities. 2 Parts. Vol. 1: Development Process [EPA-540/G-
87/003], Vol. 2: Example Scenario [EPA-540/G-87/004]. EPA, 1987). The descriptions
of the two data quality levels from EPA guidelines are summarized in Table 2-1. The
applicable detection limits for the RAS analyses are Contract Laboratory Program (CLP)
contract required detection limits (CRDL). Those for SAS analyses are specific to the

methods. Specific data quality objectives in terms of representativeness, comparability,
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detection limits, accuracy, precision, and completeness are defined below. Quantitative

goals for these data quality parameters, where applicable, are given in Table 2-2.

Representativeness is a measure of how closely the measured results reflect the actual
concentration or distribution of the chemical compounds in the soil sampled. Sampling
plan design, sampling techniques, and sample handling protocols (e.g., storage,
preservation, and transportation) have been developed and are discussed in
subsequent sections of this document. Proposed documentation will establish that
protocols have been followed and sample identification and integrity assured. Field
blanks and field duplicates obtained at a minimum 10 percent or one-per-day frequency
will be used to assess field and transport contamination and method variation.
Laboratory sample retrieval, storage, and handling procedures have also been
developed and are discussed in subsequent sections of this document. Laboratory
method blanks will be run at the minimum frequency of 5 percent or one-per-set to

assess laboratory contamination.

Comparability of the data will be maintained by usiné EPA-defined procedures where
available; if EPA procedures are not available, the procedures have been defined or
referenced in this document. Data comparability will be maintained by use of consistent
methods and consistent units. Table 2-2 lists specific analyses parameters and
applicable methods. Section 6.0 of this document and Section 5.0 of the Sampling Plan

further describe the analytical procedures and the QC procedures.
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Table 2-1
EPA Descriptions of Analytical Levels®
Data Uses Analytical Type of Analysis Limitations Data Quality
Levet
Risk assessment PRP Level IV HSL organicsfinorganics by Tentative identification of Goal is data of known quality
determination evaluation of GC/MS; AA; ICP nonHSL parameters
alternatives engineering design
Low ppb detection limit Rigorous QA/QC

Some time may be required

for validation of packages
Risk assessment PRP Level V Nonconventional parafneters May require method Method-specific

8EpA Guidelines (EPA 1987. Data Quality Objectives for Remedial Response Activities. Two Parts. Development Process
{EPA-540/G-87/003]. Example Scenario [EPA-540/G-87/004]).
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Table 2-2
Quality Assurance Objectives
for Soil Analyses

Target Detectlon Accuracy Precislon (Relative | Completeness

Parameter Method Limit® % Recovery | Percent Deviatlon) %
Volatiles cLpP cLPP cLpP cLpP 90
Semivolatiles cLPP cLpP cLp® cLpP 90
Pesticides/PCBs cLeP cLpP cLPP cLpP 90
Metals, Cyanide cLp® cLeb cLPP cLpP 90
ggﬂ’; Z’gﬂ:’:&i‘r’;‘]”a"s [total tetra 8280° 0.1-5.0ug/kg 40-140 +60 90

California Gasoline 5mg/kg

Fuel hydrocarbons methodd Diesel 10mg/kg d d %
Petroleum hydrocarbons 418.1 1mgrkg N/A N/A 90

aThese are target values; actual limits depend on nature of specific matrix and will be reported.

Cprocedure given in Section 5 (SAP) and Attachment 2.

PContract Laboratory Program (CLP) procedures and quality control limits are defined in EPA contracts IFBS WA-85-J664/J680 and
WP-85-J838/J839 or the latest contracts. Accuracy and precision values are given in Attachment 1 (QAPP).

dGalitornia Regional Water Quality Control Board, Leaking Underground Fuel tank Field Manual: Guidelines for Site Assessment,
Cleanup and Underground Storage Tank Closure. December 1987. Accuracy and precision limits to be developed by laboratory per
procedure; 50-170 percent and +50 percent can be estimated for accuracy and precision respectively.
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Accuracy is an assessment of the closeness of the measured value to the true value.
Accuracy of chemical test results is assessed by spiking samples with known standards
and establishing the average recovery. In general, for organics, two types of recoveries
are measured: matrix spike recoveries and surrogate spike recoveries. For a matrix
spike, known amounts of standard compounds identical to the compounds present in
the sample of interest are added to the sample. For a surrogate spike, the standards
are chemically similar but not identical to the compounds in the fraction being ana-
lyzed. The purpose of the surrogate spike is to provide QC on every sample by
constantly monitoring for unusual matrix effects and gross sample processing errors.
For inorganics, only matrix spikes are measured in general. A quantitative definition of
average recovery is given in Section 7.0. Accuracy measurements will be carried out at
a minimum frequency of 1 in 20 or 1 per set. Target quantitative accuracy objectives
are listed as applicable in Table 2-2. Specific procedures are described in CLP

Statement of Work or Attachment 2 for parameters not covered under CLP.

Precision of the data is a measure of the data spread when more than one measure-
ment is taken on the same sample. For duplicate measurements, precision can be
expressed as the relative percent difference. A quantitative definition of the relative
percent difference is given in Section 7.0. The level of effort for precision measurements
will be at a minimum of 1 in 20 or 1 per set. Target quantitative precision objectives are
listed as applicable in Table 2-2. Specific procedures are described under Statement of

Work or Attachment 2 for parameters not covered under CLP.

Completeness is a measure of the amount of valid data obtained from the analytical

measurement system. The quantitative definition of completeness is given in
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Section 7.0. The target completeness objective will be 90 percent; the actual
completeness may vary depending on the intrinsic nature of the samples. The

completeness of the data will be assessed during QC reviews.
Audits, internal QC checks, preventive maintenance, and corrective action, as described

in other sections of the document, will be implemented toward maintaining the above

quality assurance objectives.
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3.0 PROJECT ORGANIZATION

Primary responsibility for the project quality review rests with the Project Manager (PjM)
and the Resource Center Manager (RCM). Independent quality assurance review is

provided by the Quality Assurance Manager (QAM) and the quality assurance (QA)

auditors.

The PjM will frequently review the financial, schedule, and technical status of the work
assignment. The key people involved in interfacing with the PjM are the Remedial

Project Manager (RPM), the RCM, and the Technical Reviewer (TR).

The TR and the QA Review Team review all project deliverables. The TR and the PjM
monitors the quality and delivery of the reviews and works with the RCM to mediate any

differences between the PjM and the QA Reviewers.

Where quality assurance problems or deficiencies requiring special action are uncov-

ered, the PjM, RCM, and QAM will identify the appropriate corrective action to be initi-

ated by the PiM.
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4.0 SAMPLE COLLECTION AND QUALITY CONTROL

The sample collection and QC procedures are described in Section 6.0 of the Sampling

Plan.
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5.0 SAMPLE CUSTODY

A sample is physical evidence collected from a hazardous waste site, immediate
environment, or another source. Because of the potential evidentiary nature of samples,
the possession of samples must be traceable from the time the samples are collected

until they are introduced as evidence in enforcement proceedings.

Chain-of-Custody procedures are used to maintain and document sample possession
for enforcement purposes. The principal documents used to identify samples and to

document possessions are:

o Chain-of-Custody records
o Air bills or shipping records (e.g., Federal Express, Purolator,)
o Field notebooks

o Photographs of the investigation

These documents may be introduced as evidence should a site investigation result in

legal action.

The Field Team Leader (FTL) will maintain a supply of field documents including sample
custody seals and Chain-of-Custody records. The FTL is responsible for inventory of
serialized documents and assignment of these documents to specific tasks. All unused
field documents are returned to the FTL at the end of the field sampling work. The FTL

notes the return of these documents in the serialized document logbook.
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A sample-numbering system will be used to identify each collected sample and associ-
ated duplicates for chemical analysis. This system will provide a tracking number to
allow retrieval and cross-referencing of sample information, and provide anonymity for
the field QC samples at the laboratory. A listing of the sample identification numbers
will be maintained in the field notebook. The anticipated numbering system for the
project will identify the solid waste management unit (SWMU) and area of concern,
sample location, sample depth, and contain information on whether the sample is a

duplicate or blank. Refer to Subsection 6.7.1 for examples of sample identification.

5.1 Chain-of-Custody

Because samples collected during any investigation could be used as evidence, their
possession must be traceable from the time the samples are collected until they are
introduced as evidence in legal proceedings. To document sample possession, Chain-

of-Custody procedures are followed.

5.1.1 Definition of Custody

A sample is under of custody if one or more of the following criteria is met:

o It is in your possession.

0 It is in your view, after being in your possession.
o It was in your possession and then you locked it up to prevent tampering.
o It is in a designated secure area.
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Field Custody

In collecting samples for evidence, only a sufficient number of samples is
collected to provide a good representation of the media being sampled. To
the extent possible, the quantity and types of samples and sample locations
are determined before the actual field work. As few people as possible

should handle samples.

The field sampler is personally responsible for the care and custody of the

samples collected until they are transferred or dispatched properly.
The site manager determines whether proper custody procedures were
followed during the field work and decides if additional samples are

required.

Transfer of Custody and Shipment

Samples are accompanied by a chain-of-custody record. When transferring
samples, the individuals relinquishing and receiving them sign, date, and
note the time on the record. This record documents sample custody
transfer from the sampler, often through another person, to the analyst at

the laboratory.

Samples are packaged properly for shipment and dispatched to the ap-

propriate laboratory for analysis, with a separate chain-of-custody record ac-
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companying each shipping container. Shipping containers will be sealed
with custody seals for shipment to the laboratory. The method of shipment,
courier name(s), and other pertinent information are entered in the Remarks

section of the chain-of-custody record.

Whenever samples are split with a source or government agency, it is noted
in the Remarks section of the chain-of-custody record. The note indicates
with whom the samples are being split and is signed by both the sampler
and recipient. If the split is refused, this will be noted and signed by both
parties. If a representative is unavailable or refuses to sign, this is noted in
the Remarks section of the chain-of-custody record. When appropriate, as
in the case where the representative is unavailable, the chain-of-custody
record should contain a statement that the samples were delivered to the

designated location at the designated time.

All shipments are accompanied by the chain-of-custody record identifying its

contents.

If sent by mail, the package is registered with return receipt requested. If
sent by common carrier, a bill of lading is used. Air freight shipments are
sent collect. . Freight bills, postal service receipts, and bills of lading are
retained as part of the permanent documentation. Documents will be

distributed as follows:

- Ship with samples:

100200EF.LAC\92\MA A-18



QAPP'CT0099

CLE-C01-01F099-$4-0001

- Chain-of-Custody Form (original)

Send to site manager:

- Field logbooks (at completion of project)

Return to project files:
- Chain-of-Custody Form (pink copy)

- Shipping records

Send to Navy Project Management:

-- Chain-of-Custody Form (yellow copy)

5.1.4 Laboratory Custody Procedures

o] A designated sample custodian accepts custody of the shipped samples

and verifies that the samples received match those on the chain-of-custody

records. Pertinent information as to shipment, pickup, and courier is

entered in the Remarks section. The custodian then enters the sample

numbers into a logbook.

The laboratory custodian uses the sample identification label number or

assigns a special laboratory number to each sample, and is responsible for

seeing that all samples are transferred to the proper analyst or stored in the

appropriate secure area.
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o The custodian distributes samples to the appropriate analysts. Laboratory
personnel are responsible for the care and custody of samples from the
time they are received until the sample is exhausted or returned to the
custodian. The data of sample analysis are recorded on the laboratory

report form.

o When sample analyses and necessary QA checks have been completed in
the laboratory, the unused portion of the sample must be disposed
properly. All identifying stickers, data sheets, and laboratory records are
retained as part of the permanent documentation. Sample containers and

remaining sample material are disposed appropriately.

5.2 Custody Seals

When samples are shipped to the laboratory, they must be placed in padlocked con-
tainers or containers sealed with custody seals. Two seals must be placed on each

shipping container (cooler), one at the front and one at the back.

5.3 Sample Labels

Sample labels will be filled out in indelible ink and will provide the following information:
o} Sample identification number

o] Date and time of sample collection

o} Sampler’s initials
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5.4 Field Notebooks

In addition to chain-of-custody records, a bound field notebook must be maintained by
the sampling team leader to provide a daily record of significant events, observations,
and measurements during field investigations. All entries should be signed and dated.
All members of the field investigation should use this notebook. It should be kept as a

permanent record.

These notebooks are intended to provide sufficient data and observations to enable
participants to reconstruct events that occurred during the project and to refresh the
memory of the field personnel if called upon to give testimony during legal proceedings.
In a legal proceeding, notes, if referred to, are subject to cross-examination and are

admissible as evidence.

5.5 Corrections to Documentation

Unless prohibited by weather conditions, all original data recorded in field notebooks,
sample identification tags, and chain-of-custody records are written in waterproof ink.
None of these accountable serialized documents is to be destroyed or thrown away,

even if they are illegible or contain inaccuracies that require a replacement document.
If an error is made on an accountable document assigned to one individual, that indi-

vidual may make corrections simply by crossing a line through the error and entering

the correct information. The erroneous information should not be obliterated. Any
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subsequent error discovered on an accountable document should be corrected by the

person who made the entry. All subsequent corrections must be initialed and dated.
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6.0 ANALYTICAL AND QUALITY CONTROL PROCEDURES

6.1 Analytical Procedures

Parameters of analyses, analytical methods and detection limits are listed in Table 2-2.
The EPA CLP and standard EPA methods have been selected where applicable. For
non-CLP analyses the following analytical information has been given for each specific

parameter in the Sampling Plan (Section 5.0) and Attachment 2:

o} Analytical procedure and detection or quantitation limits
o Calibration procedure and criteria

o Internal QC checks and corrective action

o} Data calculations and reporting units

o Documentation and deliverables

The analytical and QC methodology for non-CLP parameters follows EPA Region IX
guidance. Preventive maintenance of analytical equipment has been discussed in
Subsections 6.2.1 and 6.4; in addition, iaboratories will have standard operating

procedures for preventive maintenance.
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6.2 Calibration Procedures

6.2.1 Field Calibration Procedures

Field equipment requiring calibration are organic vapor analyzers (OVA) and HNu
meters. Calibrated equipment will be specially identified by using either the
manufacturer’s serial number or other means. A label with the identification
number and the date when the next calibration is due will be physically attached
to the equipment. If this is not possible, records traceable to the equipment will
be readily available for reference. In addition, the results of calibrations and

records of repairs will be recorded in a logbook.

Scheduled periodic calibration of testing equipment does not relieve field
personnel of the responsi.bility of employing properly functioning equipment. If an
individual suspects an equipment malfunction, the device shall be removed from
service, tagged so that it is not inadvertently used, and the appropriate personnel
notified so that a recalibration can be performed or a substitute piece of

equipment can be obtained.

Equipment that fails calibration or becomes inoperable during use will be removed
from service and either segregated to prevent inadvertent use, or tagged to
indicate it is out of calibration. Such equipment will be repaired and satisfactorily

recalibrated. Equipment that cannot be repaired will be replaced.

100200EF.LAO\92\MA A-24



QAPP'CT0099 CLE-C01-01F099-S4-0001

6.3

Results of activities performed using equipment that has failed recalibration will be
evaluated. If the activity results are adversely affected, the results of the evalua-

tion will be documented and the appropriate personnel notified.

6.2.2 Laboratory Calibration Procedures

Laboratory calibration procedures are specified in the specific methods for each
parameter (Sampling Plan, Section 5.0). Where there are no specifications, the

calibration procedures will be as follows:

o Initial and final calibration for all methods will include a three-point

calibration before and after a run.

o Continuing calibration for all methods will include midrange calibration

standard after every tenth sample.

Quality Control Procedures

6.3.1 Field Quality Control Procedures

Field sampling QC procedures will include field duplicates, as discussed in

Section 4.0. These QC samples will be submitted blind to the laboratory.

Field measurement QC procedures will include calibration requirements described

in Subsection 6.2.
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6.3.2 Laboratory Quality Control Procedures

Laboratory QC procedures will include the following:

0 Instrument calibrations and standards as defined in the Sampling Plan

(Section 5.0) and EPA CLP Statement of Work

o} Analytical methodology per methods listed in Table 2-2 and the Sampling

Plan (Section 5.0)

o Laboratory blank measurements at a minimum 10 percent or one-per-batch

frequency

o} Accuracy and precision measurements as defined in Section 2.0, at a mini-

mum of one in 20 or one per set

o} Data reduction and reporting per specific methods listed in Table 2-2 and

the Sampling Plan (Section 5.0)

6.3.3 Chain-of-Custody Procedures

o Chain-of-custody procedures is defined in Section 5.0
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6.4 Preventive Maintenance

Instrument maintenance logbooks are maintained in laboratories at all times. The
logbooks in general contain a schedule of maintenance, as well as a complete history of

past maintenance, both routine and nonroutine.

Preventive maintenance is performed according to the procedures delineated in the
manufacturer's instrument manuals, including lubrication, source cleaning, detector
cleaning, and the frequency of such maintenance. Chromatographic carrier gas purifi-
cation traps, injector liners, and injector septa are cleaned or replaced on a regular
basis. Precision and accuracy data are examined for trends and excursions beyond
cc trol limits to determine evidence of instrument malfunction. Maintenance will be per-
formed when an instrument begins to degrade as evidenced by the degradation of peak
resolution, shift in calibration curves, decrease in sensitivity, or failure to meet one or

another of the QC criteria.

Instrument downtime is minimized by keeping adequate supplies of all expendable
items, expendable meaning an expected lifetime of less than 1 year. These items
include gas tanks, gasoline filters, syringes, septa, GC columns and packing, ferrules,
printer paper and ribbons, pump oil, jet separators, open-split interfaces, and MS

filaments.

For field equipment (OVA/HNu meter) preventive maintenance will be carried out in
accordance with procedures and schedules outlined in the particular model's

handbook. To minimize down time, extra meters will accompany the field equipment.
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7.0 DATA QUALITY MANAGEMENT

7.1 Data Reduction, Validation, and Reporting

Data for all parameters will undergo two levels of review and validation: at the labora-

tory and outside the laboratory.

Initial data reduction, validation, and reporting at the laboratory will be carried out as
described in specific methods listed in Table 2-2 and the Sampling Plan (Section 5.0)
and Attachment 2. Quality control data per procedures described in this document will
also be reported by the laboratory at the defined level of effort; documentation has also

been described in Attachment 2 for parameters not covered under CLP.

Data will also be reviewed outside the laboratory by staff chemists not assigned to the
laboratory. Data will be reviewed per EPA data validation functional guidelines.
Ten percent of data will undergo full validation per EPA functional guidelines outside the

laboratory.

The review process includes flagging data with qualifiers. Commonly used qualifiers

include:

J = Estimated; usable for limited purposes. The data are qualitatively,

but not quantitatively acceptable.
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R = Rejected; unusable. The data are qualitatively and quantitatively

unacceptable.

U = Undetected. The result is undetected at the instrument detection

level (IDL). The data are acceptable.

B = The result is between the IDL and the CRDL (contract-required
detection level) and is subject to inaccuracies common to the lower

end of the instruments’ linearity.

No qualifier--data are acceptable.

Field data validation will be based on field logbooks and field audits with regard to

proper calibration and procedures.

7.2 Data Assessment Procedures

Data assessment will follow the data review and validation described in the preceding
section. An assessment report will summarize the findings of the data review/validation
as relevant to project usage. Data accuracy, precision, and completeness values will be
summarized in the assessment report. Following is the quantitative definition of ac-

curacy, precision, and completeness.
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7.2.1 Accuracy

For spiked samples, the recovery (R) can be defined as a measure of accuracy:

Let
c = measured concentration analyzed in the sample without

the addition of a spike, mg/I

c = concentration of standard added to the sample, mg/l

C| = measured concentration analyzed in the sample after

adding the spike, mg/!

R = (¢, - cp)icg
or on a percentage basis

%R = (¢ - c,)100/cg

7.2.2 Precision

This section provides the basis for the quantitative limits used to control data
precision. The primary measurement of data precision will be the relative percent

difference (RPD) between a duplicate pair of data points:

where:

X1 = first duplicate point value
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x 100

X, = second duplicate point value

7.2.3 Completeness

Measurement completeness (C) can be described as the ratio of acceptable
measurements obtained to the total number of planned measurements for an
activity. Percent completeness can be defined as:

C - (Number of acceptable data per target quality control limits) x 100
(Total number of data points)
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8.0 QUALITY ASSURANCE OVERSIGHT

8.1 Performance and System Audits

The QAM will monitor and audit the performance of the QA procedures. When nec-
essary, the QAM will conduct field audits as described in Attachment 3. Audits may be
scheduled to evaluate the execution of sample identification, sample control, Chain-of-

Custody procedures, field notebooks, sampling procedures, and field measurements.

The laboratories will be audited as necessary by a staff chemist not assigned to the
laboratory who also will coordinate data validation activities. The external onsite lab-
oratory audits will be carried out to cover analytical methodology QC procedures and

level of effort specific to this project.

Verification of computer models and software will be conducted periodically by entry of
known data sets or programs by a computer expert not assigned to the project. Elec-
tronic and paper-based data sets will be verified by double entry, cross checking, and
range checking against the known programs and models to check for correctness,
reasonableness, and user competence. Verification of model and software performance

will be documented in the QA/QC portion of the specific reports.
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8.2 Corrective Action

If QC audits result in detection of unacceptable conditions or data, the PjM will be
responsible for developing and initiating corrective action. The Navy and QAM will be
notified if nonconformance is of program significance or requires special expertise not

normally available to the project team. Corrective action may include:

o Reanalyzing samples if holding time criteria permit
o] Resampling and analyzing
o Evaluating and amending sampling and analytical procedures

o} Accepting data acknowledging level of uncertainty

8.3 Quality Assurance Reports

The PjM may request that a report be submitted to the QAM on the performance of

sample collection and data quality. The report may include:

o] Assessment of measurement data accuracy, precision, and completeness
o Results of performance audits
o} Results of systems audits

o Significant QA problems and recommended solutions

Alternatively, in lieu of a separate Quality Assurance Report, sampling and field
measurement data quality information may be summarized and included in the Final

Report.
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Attachment 1

CLP

Accuracy and Precision Limits
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2A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Contract:

Lab Nane:
Lab cCode: Case No.: SAS No.: SDG No.:
Matrix Spike - EPA Sample No.:
| | SPIRE | SAMPLE “MS ] MS | QC. |
| | ADDED | CONCENTRATION | CONCENTRATION] §% | LIMITS |
| COMPOUND | (ug/L) | (ug/L) I (ug/L) | REC #| REC. |
{ 1,1=-Dichlorcethene | ] ] | |61=145]
| Trichloroethene i | | | |71-1201
| Benzene | | | | 176=127|
| Toluene | | | | |76=125]
| Chlerobenzene | ] ] | |75=1301
| { | | | | |
| | SPIKE i ~ MSD | MSD | } |
| | ADDED | CONCENTRATION| &% I % | QC LIMITS |
|  COMPOUND 1 (ugsL) | (ug/L) | REC #] RPD #| RPD | REC. |
| 1,1=Dichlorcethene 1 | i | | 14 |61-148|
| Trichloroethene ] ] | | | 14 |71=120{
| Benzene | | ] | ] 11 |768=127]
| Toluene | i ] | | 13 |76=128]
| Chlorobanzene | | | | } 13 [75-=130}
I | | I | | | |
$# Column to be used to flag recovery and RPD values with an asterisk
* Values ocutside of QC linmits
RPD: out of outside linits
Spike Recovery: out of outside limits
COMMENTS :

FORM III VOA-1 3/%0
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2B
SOIL VOLATILZ MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

rab Code: Case No.: SAS No.: 5DG No.:
Matrix Spike - EPA Sample No.: Level: (low/med)
| | SPIXKE | SAMPLE | M3 I MS | QC. |
| | ADDED | CONCENTRATION | CONCENTRATION| &% | LIMITS |
| COMPOUND [ (ug/Kg) | (ug/Kg) | (ug/Kg) | REC #| REC. |
lmﬁ | = =(=m“-m|mlm|-—ﬂ'
| 1,1-Dichloroethene | ] i ] |59=172]
| Trichlorcethene | | f ] 162-137]
| Benzene | | | | |66-142|
| Toluene | ] | | {59-139}
| Chlorobenzene | | ] | |60-133]
| I | | | | i
[ | SPIKE | - MSD | MSD | i |
i | ADDED | CONCENTRATION| & I % ] QC LIMITS |
| COMPOUND | (ug/Kg) | (ug/Kg) ] REC #| RPD #| RPD | REQ. |
[—-— e - C=e=ans=s= | as |= = = | = m'——'m'
| 1,1=Dichlorcethene | { | ] | 22 |59=172]
| Trichloroethene | ] ] | | 26 |62«137]
| Benzene | ] | | ] 2% (66-142}
| Teluene | 1 | | | 21 |59-139]
| Chlorobenzene ] | | ] | 21 |60=133]
| ! | | | ! | i
# Column to be used to flag recovery and RPD values with an asterisk
* Values ocutside of QC limits
RPD: out of cutside limits
Spike Recovery: out of outside linmits
COMMENTS :

FORM 1II VOA-2 3/90
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3cC

WATER SEMIVOLATILEZ MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Centract:
Lab Code: Cage No.: SAS No.: SDG No.:
Matrix spike =~ EPA Sample No.:

l—" | SPIKE | SAMPLE } MS | MS | QC. |
i | ADDED | CONCENTRATION| CONCENTRATION| % | LIMITS |
| COMPOUND I (ug/L) | (ug/L) I (ug/L) | REC #| REC. |
lM =—] m{emxassﬂ-.—_im—'m'm'
| Phenol | n | I 112-110|
| 2-Chlorophenol ] ! | i 127-123}
| 1,4-Dichlorobenzene | | | | |36~ 97|
| N-Nitroso-dz-n-prop (1)} ] ] i |41=116}
| 1,2,4=-Trichlorcbenzene_| | | { |39~ 98}
| 4—chloro-3-methylphenoll ] | i 123~ 97|
| Acenaphthene | | | | |46=118|
| 4-~Nitrophencl | | | | |10= 80|
| 2,4-Dinitrotoluene | | ] | |24~ 96}
| Pentachlorophenol l | | | | 9=103|
| Pyrene ! | ! | 126-127|
| | } | l | !
| | SPIKE | MSD | MSD | [ I
| v | ADDED | CONCENTRATION| & | % { Q€ LIMITS |
{ COMPOUND 1 (ug/L) | (ug/L) | REC #| RPD #] D | REC. |
l-—-—_-—: g |m.=xm|m'm—|—_—’ {
| Phenol i | ! [ | 42 [12-110]
| 2=Chlorophenol | ! | ! | 40 |27-123}
} 1,4-Dichlorobenzene ] | | ] | 28 |36- 97|
| NeNitroso=die-n=prop.(l)| ] | | | 38 |41-116]|
| 1,2,4=-Trichlorocbenzene_| | i | | 28 139~ 98]
] 4-Chlo:o-3-nethy1pheno ] | ] ] | 42 123= 97)
| Acenaphthene ] | | ] | 31 |46-118|
| 4=Nitrophencl J | | | | 50 |10~ 80|
| 2,4-Dinitrotoluaene ] ] | | ] 38 |24~ 96}
| Pantachlorophenol | | | ] ] 50 | 9=-103]
| Pyrene | { | | | 31 |26-127}
i { | | | ! | !

(1) N-Nitrose-di-n-propylamine
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: out of outside limits
Spike Recovery: out of outside limits
COMMENTS :

FORM IIXI SV-] 3/90
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3D
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX

Contract:

1ab Nanme:

1ab Coda:
matrix Spike - EPA Sample No.:

Case No.: SAS No.: SDG No.:

Level;(low/med)

SPIKE DUPLICATE RECOVERY

SPIKE

| | | SAMPLE | MS | MS [ QCs |
I | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS |
| COMPOUND | (ug/Kg) | (ug/Kg) I (vg/Kg) | REC #| REC. |
| Phenol | | | | |26= 90|
| 2-Chlorcphencl [ | | | |25-102]
| 1,4=Dichlorobenzene | | | ] 128-104)
| Ne=Nitreso-di-n-prop.(l)]| ] | | 41-126}
| 1,2,4=Trichlorobenzene_| | | | 38-107}
| 4-Chlere-=3-methylphenol| | } | |26=103]
| Acanaphthene ] | | | 31-137]
| 4-Nitrophenol i | | ! 11-114]
| 2,4=Dinitrotoluene i | i | 28=- 89|
| Pantachlorophenol | | | | 17-109|
| Pyrene | | | | 35-142|
| | | | ! ] |
I | SPIKE | MSD | MSD | ] [
| | ADDED | CONCENTRATION] % | | QC LIMITS |
| COMPOUND | (ug/Kg) | (ug/X¢) | REC #| RPD #| RPD | C. |
| S—— e mas | SeTwenERs | S—wwnaaScreorn | SR | e | m————— | s—
{ Phenol | | { | | 3% |26~ 90]
| 2=-Chlorophenol | ] | | | S0 |25=102}
| 1,4-Dichlorobenzene | | | | | 27 |28-104|
| N=Nitroso=di-n-prop.(1)| | | { | 38 |[41=126|
| 1,2,4~-Trichlorobenzena_| | | | | 23 [38-107]
! 4-cnloro-3-ncthylpheno i | | } | 33 |26-103)
| Acenaphthene | | | | | 19 |31-137]
| 4-Nitrephenol | | | i | S0 [11-114|
| 2,4=pinitrotoluene i | | | | 47 |28~ 89
| Pcntacnlorophcnol 1 ! | l | 47 [17=109|
| Pyrene [ l | I | 36 138=142]
! ! ! ! | | i |

(1) N-Nitroso-di-n-propylamine
$# Column to be usad ¢0 flag recovery and RPD values with an asterisk
* Valuas ocutside of QC limits
RPD: out of outside limits
Spike Recovery: out of outside limits
COMMENTS :

FORM III SV-2 3/90
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3E

wATER PESTICIDE MATRIX SPIKE/MATRIX SPIXE DUPLICATE RECOVERY

. contrace:
u’ "me- ‘
Lab code: Case No.: SAS No.: SDG No.:
Matrix Spike - EPA Sample No.:
| | SPIKE | SAMPLE ] MS | MS | QC. |
| | ADDED | CONCENTRATION| CONCENTRATION| % | LIMITS |
| COMPOUND | (ag/L) | (ug/L) | (ug/L) | REC #| REC. |
|—mﬂ .=-= ===' = |= = 1 = m’-mlm‘
| gamma=BHC (Lindane) | 1 ] | |56=123|
| Heptqchlor ] | | | 1]40=-131]
| Aldrin ] ] | | | 40=120]
| Dieldrin | { | | |52=-1261
| Endrin | | | | |S6=121]
| 4,4'<DDT | ] ! ] 138=127]
l | { ! | | |
| | SPIKE | MSD | MSD | | |
| | ADDED  CONCENTRATION| % [ ] Q€ LIMITS |
| COMPOUND | (ug/L) | {ug/L) | REC #] RPD #{ RPD | REC. |
|mum'-—mu=} - 2= -(-m‘-u—-'-—-'
| gamna-BHC (Lindane) | | | | ] 15 |56=123|
| Haeptachlor N i | | | 20 |40-131]
| Aldrin | ] | | | 22 140-120|
{ Dieldrin | ] | ] ] 18 [52=126]
| Endrin ] | | | | 21 |56=-121]
| 4,4'-DDT } | | | ] 27  |38=127]
| i ! | | | | |
# Column to be used to flag recovery and RPD values with an asterisk
* VYalues outside of QC limits
RPD: out of outside limits
Spike Recovery: out of outside linmits
COMMENTS :

FORM III PEST-1 3/90
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3F
SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG Ne.:
Matrix Spike -~ EPA Sanple No.:
| | SPIKE | SAMPLE } MS | MS [ QC. |
| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS |
| COMPOUND | (ug/Kg) | (ug/Kg) } (ug/Kg) | REC #| REC. |
‘-_-—-m_"__zlxm‘-a—_mamsslm J}r 1|na_.. |
| garma=-BHC (Lindane) | | { ] |46=127]
| Heptachlor ! ] } } 135-130]
| Aldrin i | ] | |34-132]
| Dieldrin | { | { 131-134|
{ Endrin { ! } | j42-139}
| 4,4'=DDT | J | | 123-134|
| : f | 1 | ] |
i | SPIKE | MSD | MSD | i |
| | ADDED | CONCENTRATION| % [ | QC LIMITS |
| COMPOUND | (ug/Kg) | . (ug/Kg) | REC #] RPD 4| RPD | REC. |
| gamma-BHC (Lindane) { i ] | | 50 [46=127|
| Heptachlor | | ] | | 31 |38-130}
| Aldrin j ] f | | 43 134-132]
| Dieldrin_ | ] | ] | 38 |31-134}
| Endrin { f { | { 45  |42~139}
| 4,4'=DDT ! | | | | 50 |23=134}
I | | ! ] | | |
4 Column to be used to flag recovery and RPD values with an asterisk
% values outsida of QC limits
RPD: ocut of outside limits
Spike Recovery: out of outside limits
COMMENTS:

FORM III PEST-2 3/90
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Results for cthe ICP analysas of Solurion AB during the analytical runs
must fall wichin chi€ control limit of +20% of the true value for the
analyces included in the Interference Check Samples. If not, cterminace
the analysis, coryrect the problem, recalibrate the insctrumenc, and
reanalyze cthe analytical samples analyzed since the last good ICS. If
true values for analytes contained in the ICS and analyzed by ICP are
not supplied wirh tha ICS, the mean musc be determined by initially
analyzing the ICS ac least five t.mes repecitively for the particular
analyces. This pean determinacion must be made during an analytical zun
vhere tha results for the previously supplied EPA ICS mat all contract
specificacions. Additionally, the result of this initial mean
determination is to ba used as the true value for che lifetime of chac
solution (i.e., until the solution is exhausted).

I1f the ICP Interference Check Sample is not available from EPA,
{ndependent ICP Check Samples musc be prepared with incarferentc and
analyte concentrations at the levels specified in Table 2-Interferent
and Analyte Elemental Concentrations Used for ICP-Interference Check
Sample. The mean value and standard deviation must be established by
initially analyzing the Check Samples at least five cimes repetitively
for each parameter on FORM IV-IN. Results must fall within che control
limnfit of +20% of the established mean value. The mean and standard
deviation must be reported in the raw data. Results from the

Interference Check Sample analyses opust be recorded on FORM IV-IN for
all ICP paracsecers.

TABLE 2. INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS USED FOR 1C?
INTERFERENCE CHECK SAMPLE

Analytes (=g/L) Incerferencs (mg/L)

Ag 1.0 Al 500
Ba 0.5 Ca 500
Be 0.5 Fe 200
cd 1.0 Mg 500
Co Q.5
Cr 0.5
Cu 0.5
Mn 0.5
Ni 1.0
Pb 1.0
v 0.5
Zn 1.0

S am S

The spike sample analysis is deeigned to provide information about the
effect of tha sample matrix on cthe digestion and measurement
methodology. Tha spike is addad before the digescion (i.e., prior Co
the addition of other reagents) and prior o any distillacion steps
(i.e., CN-). AT least one spike sample analysis must be performed on

ILMOLr.0
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each group of samples of a similar macrix type (i.e., wvater, soil) a?d
concentration (i.e., low, medium) ot for each Sample Delivery Croup.

If che spike analysis is performed on the same sample that is chosen
for the duplicate sample analysis, spike calculations must be performed
using the results of the sample designaced as the "original sample”
(see section 7, Duplicate Sample Analysis). The average of the
duplicate results cannot be used for the purpose of deternmining percent
recovery. Samples identified as field blanks cannoc be used for spiked
sample analysis. EPA aay require that a specific sample be used for
the spike sample analysis.

The analyte spike aust be added in the amount given in Table 3-Spiking
Levels for Spike Sample Analysis, for each element analyzed. 1If ctwo
analytical methods are used to obtain the reported values for the same
element within a Sample Delivery Group (i.e. ICP, GFAA), spike samples
zust be.run by each mechod used.

I£ the spike recovery is not at or within the limics of 75-125%, che
daca of all samples received associated with chat spike sample and
determined by the same analytical method must be flagged with the
letcter "N" on FORMs I-IN and V-IN. An exception to this rule is
granted in situacions vhere the sample concentration exceeds the spike
concentration by a2 factor of four or more. In such an event, the dacta
shall be reported unflagged even if the percent recovery does noc meec
the 75-125% recovery criteria.

For flame AA. ICP, and CN analyses, when the pre-digestion/pre-’
discillation spike recovery falls outside the concrol limics and the
sample result does not exceed 4x the spike added, a post-
digestion/post-discillacion spike must be performed for those elements
that do not meat the specified criteria (exception: Ag). Spike ths
unspiked aliquot of the sample at 2x the indigenous level or 2x CRDL,
whichever is greater. Results of the post-digestion/post-distillation
spike must be reportad on FORM V(PART 2)-IN. Nota: No post digest
spike' is required for Hg.

In the instance where there is more than one spike sample per matrix
and concencration per method per SDG, if one spike sanple recovery is
not within concract criteria, flag all che samples of the same matrix,
level, and mechod in the SDG. Individual componenc percent recoveries
(SR) ars calculated as follows:

SRecovery = (SSR-SR) x 100
SA

WVhere, SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

When sanple concentracion is less than the instrument. dacection liaic,
use SR = 0 only for purposes of calculating % Recovery. The spike

ZEPA may require addicional spike sample analysis, upon Adminigcracive
Project Officer request, for which the Contractor will be paid.

11LMO1.0
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sample results, sample results and % Recovery (positive or negative)
?“5? be reported on FORM V-IN for ICP, AA and cyanide analyses, as
indicaced.

The units for reporting spike sample results will be ideaticai to those
used for reporting sample results in FORM I-IN (i.e., ug/L for aqueous
and mg/Kg dry weight basis for solid).

11M01.0
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TABLE 3. SPIKING LEVELS FOR SPIKE SAMPLE ANALYSIS

For ICP/AA For Furnace AA O:her(l)

Elementc Water Sei1l¢) vacer Soilsz

(ug/L) (mg/kg) (ug/L) {(mg/kg)
Aluminua 2,000 * .
Antimony S00 100 100 20
Arsenic 2,000 400 40 8
Barius 2,000 400
Beryllium 50 10
Cadmium 50 10 S 1
Calcium * *
Chromium 200 40
Cobalt $00 100
Copper 250 S50
Izon 1,000 *
Lead 500 100 20 6
Magnesium * *
Manganese 500 100
Mercuty 1
Nickel $00 100
Potassiunm » *
Selenium 2,000 400 10 2
Silver 50 10
Sodium » -
Thallium 2,000 400 S0 10
Vanadium $00 - 100
Zine s$00 100
Cyanide 100¢3)

*No spike required. NOTE: Elements vithout spike levels and not
designated wich an asterisk, must be spiked at appropriate levels.

ISpiking level reported is for both water and soil/sedimentc matrices.

ZThe levels shown indicate concentrations in the final digestace of the
spiked sample (100 al for mercury and 200 -al for all other mecals) when
the vat veight of 1 gram (for ICP, Furnace, and Flame AA). or 0.2 grams
(for mercury) of sample is taken for analysis. Adjustment must be made
to saintain thege spiking levels vhen the weight of sample taken
deviates by more chan 10% of these values. Appropriace adjustment must
' be made for microvave digestion procedurs vhere 0.5 grams of sample or

50.0 mL (45.0 al of sample plus 5.0 mlL of acid) of aqueous sample are
required for analysis.

3The level shown indicates the amounc of cyanide that must be added to
the original (undiscilled) sample. For instance, 100 ug must be added
per each Liter of aqueous sample. If the sample volume is SO0 mi, then
50 ug of cyanide must be added. If the volume is SO mL, then 5 ug of
cyanide must be added,

For soil samples, 25 ug of cyanide must be added per each gram of solid
sagple taken for analysis. The spiking level {s dependent on che
weight of the sanple taken and the final discillate volume. If one
gran of sanple is taken for analysis, and the final discillace volume
is 250 mL, then the di{stillate must contain cyanide at a concencration

TILMO1.0
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of 100 ug/L. 1If five grams of sample are taken, then the discillacte
must contain cyanide at a concentration of 500 ug/L. Assuming a sample
of one gram, the manual and semi-automated colorimecric methods call
for a cyanide concentration of 25 ug per the 500 mL mixture of the
sanple, reagents, and vater before distillation. The final distillate,
in this case, contains cyanide at 3 concentration of 100 ug/L. For the
midi-distillation method, a cyanide concentration of 25 ug must be
added into the 50 al aixture of sample, reagents, and water before
disvillation. This yields a cyanids concentration of 500 ug/L in che
final distillate of 50 mi.

7. g te S e A sis

One duplicate sample must be analyzed from each group of samples of a
similar macrix typa (i.e., water, soil) ang concentration (i.e., low,
medium) or for each Sample Dalivery Group. Duplicates cannoct be
averaged for reporting on FORM I-IN.

Duplicate sample analyses ara requited for percent solids. Samples
identified as field blanks cannot be used for duplicace sample
analysis. EPA may require that a specific sample be used for duplicace
sample analysis. If cwo analytical methods are used to obtain che
reported values for the same element for a Sample Delivery Croup (i.e.,
ICP, GFAA), duplicate sanples must be run by each mechod used.

The relative percent differences (RPD) for each component are
calculated as follows:

RPD = |S - DI x 100
(S+D)/2

Vhere, RPFD = Relative Percent Difference
S = TFirst Sample Value (original)
D = Second Sample Value (duplicace)

The results of the duplicate sample analyses must be reporcted on FORM
VI-IN in ug/L for aqueous samples and mg/Kg dry weight basis for solid
oxiginal and duplicate samples. A control limit of 20% for RPD shall
be used for original and duplicate sample values greater than ot equal
to 5x CRDL (Exhibit C). A control limit of () the CRDL must be used
for sample values less than 5x CRDL, and the absolute value of the
control limic (CRDL) must be entered in the "Control Limic” column on
FORM VI-IN.

If one result is above the 5x CRDL level and the other is below, use
the + CRDL criteria. 1If both sample values are less than the IDL, the
RPD is not calculated on FORM VI-IN. For solid sample or duplicate
results < 5x CRDL, enter the absolute value of Che CRDL, corrected for
sample weight and parcent solids, in che "Control Limic” coluan.

3EPA may require additional duplicate sample analyses, upon Adminiscrative
Project Officer request, for which the Contractor will be paid.

1LM01,0
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3F
SOTL TESTICITI MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Contrace:

Lab Code: Case No.: SAS No.: SDG No.:

Matrix Spike -~ EPA Sanple No.:

! | SFi4E | SAMPLE | MS | MS [ QC. |
| | ADDED | CONCENTRATION | CONCENTRATION] % | LIMITS |
| COMPOUND | (ug/Kg) | (ug/Kqg) | (ug/Kg) | REC #| REC. |
|———-—n-—=.._..__=]-n=-—-—in== -==| m’m,#,
| gamma=-BHC (Lindane) l | { | j46=1271
{ Reptachler { { | | ]35-130]
| Aldrin | 1 | | |34-132}
| Dieldrin | | | | |31~134|
| Endrin i 1 i l | 42-1391
| 4,4'=DDT ! ! | | |23-134|
] ‘ f ! ! | i !
| | SPIKE | MSD | MSD | i {
| | ADDED | CONCENTRATION| % | % ] Q¢ LIMITS |
| COMPQUND | (ug/Kg) | (ug/Kg) | REC %| RPD #| D | REC. |
[ -m;-—-mfse---m!m,-——Q-—’—_l
| gamma-BHC (Lindane) ! { I | | S50 |46=127|
| Heptachlor | | | | | 31 |35=-1304
| Aldrin | i l | | 43 |34=132)
| Dieldrin | [ | ! | 38 [31=134j
| Bndrin | f l | | 4% | 42=139|
| 4,4'=DDT | | i [ | S0 |23-134]|
| | | | | |

l !

Column to be used %o flag recovery and RPD values with an asterisk

% Values ocutside of QC limits

RPD: out of outside limits

Spiic Recovery: out of outside lizmits
COMMENTS
FORM III PEST-2 1/90
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Resuits for the ICP analysas of Solution AB during che analytical runs
must £fall wichin the control limit of #20% of the true value for the
analytes inciuded in the Interference Check Samples. If not. terminace
the analysis, correct the problem, recalibrace the instrument, and
reanalyze cthe analytical samples analyzed since the last good ICS5. If
true values for analytes contained in the ICS and analyzed by ICP are
not supplied with the ICS, tha maan musc be dectermined by initially
analyzing the ICS ac least five times rapectitively for the particular
analyces. This zean detarminacion pust be made during an analytical run
vhere tha results for the previcusly supplied E?A ICS mat all contract
specificacions. Additionally, the result of this initial mean
determinacion is to be used as the true value for the lifetime of chac
solution (i.e., until the soluticn is exhausted).

If the ICP Interference Check Sample is not available from EPA,
{ndependent ICP Check Samplas zusc be prepared with intarfarent and
analyte concentracions ac the levels specifiad in Table 2-Interferent
and Analycte Elemental Concencrations Used for ICP- Interference Check
Sample. The mean value and standard deviation must be established by
initially analyzing the Check Samples at least five cimes repetitively
for each parameter on FORM IV-IN. Resulte musc fall within the control
lioit of +20% of the established mean value. The mean and standard
deviation must be reported in the raw data. Resulcts from che

Interference Check Sample analyses omust be recordad on FORM IV-IN for
all ICP paraazecers.

TABLE 2. INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS USED FOR 1C2
' INTERFERENCE CHECK SAMPLE

Analytes (mg/L) Intezferencs (mg/L)
Ag 1.0 Al 500
Ba 0.5 Ca 500
Be 0.5 Fe 200
cd 1.0 Mg 500
Co 0.5
Cr 0.5
Cu 0.5
Mn 0.5
Ni- 1.0
Pb 1.0
\ 0.5
2n 1.0

Spike Sample Analveis (S)

The spike sample analysis is designed to provide informacion about the
affect of the sample matrix on che digestion and measurement
mathodology. Tha spike is addad bafore the digescion (i.e., prior Co
tha addition of other reagents) and prior to any distillacion steps
(i.e., CN-). AT leasc one spike sample analysis must be performed on

ILM01.0
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Attachment 2

Non-CLP Parameters

Analytical and Quality Control Procedures

Analytical Procedure and Detection or Quantitation Limits
Calibration Procedure and Criteria
Internal Quality Control Checks and Corrective Action
Data Calculations and Reporting Units

Documentation and Deliverables
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1.0 REQUEST FOR ANALYSIS

The following procedures are based on standard EPA procedures and include para-
meter-specific QC procedures. Following the procedure sheets are analyses request

sheets to facilitate and track proper sample handling from field to laboratory.

1.1 Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated

Dibenzofurans Homologs

1.1.1  Analyses

Total tetra through octa chlorinated dibenzofurans (CDFs) and chlorinated

dibenzo-p-dioxins (CDDs).

1.1.2 Sample Matrices

Water samples, soil samples, and chemical wastes such as still bottoms, fuel oils,

sludges, fly ash, and reactor residues.
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1.1.3  Analytical Procedure and Detection Limits

1. Contract Required Detection Limits (CRDL):

Soil, ug/kg
Tetra and penta CDFs and CDDs 01-05
Hexa CDFs and CDDs 05-1.0
Hepta and octa CDFs and CDDs 1.0-5.0

Calculate and report the detected results or estimated sample detection limits
(SDLs) (see Subsection 5.1.5 for calculation) for the dioxin/furan homologous

series.

To achieve the specified detection limits, a final volume of 100 ul or less for the

extracts is recommended.

2. Analytical Methodology:

Follow the SW-846 Method 8280 or Method 8290 with the foliowing

specifications:

a. Analyze samples by a DB-5 fused silica capillary column or the
equivalent. If dioxins/furans are detected in the samples, confirmatory
analyses using a SP-2331 fused silica capillary column or the

equivalent must be performed. Report all dioxins/furans identified and
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quantified by both columns. To achieve the chromatographic peak
resolution criteria of <25 percent between 2,3,7,8-TCDD and
1,2,3,4-TCDD in the column performance check mixture, 60-meter

columns are recommended for both DB-5 and SP-2331.

b. The quantitation ions, confirmation ions, and M - COC1 ions used for
selective ion monitoring (SIM) are specified in Table 2 of Method 8280.

lons to be monitored are as follows:

Descriptor 1: 243,304,306,316,318,257,320,322,332,334,376
Descriptor 2: 277,340,342,293,356,358,410

Descriptor 3: 311,374,376,327,390,392,402,404,446
Descriptor 4: 345,408,41 0,418,420,361,424,426,480

Descriptor 5: 379,442,444,395,458,460,470,472,514

1.1.4 Contract Holding Times

Contract required holding times are 28 days from the date of sample receipt for

extraction and 40 days from the date of sample receipt for GC/MS analysis.

1.1.5 Calibration Procedure and Criteria

Calibrate according to Section 6.0 of Method 8280, with the foliowing

specifications:
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1. Internal standards and recovery standards required are as follow:

Recovery Standard (RStd) Daily Std Amount Sample Amount
13C-1,2,3,4-TCDD 0.5 ng/ul 50 ng
13C-1,2,3,7,8,9-HxCDD 0.5 ng/ul 50 ng

Internal Standard (1Std)

13C-2,3,7,8-TCDF 0.5 ng/ul 50 ng
13C-2,3,7,8-TCDD 0.5 ng/ul 50 ng
13C-1,2,3,6,7,8-HxCDD 0.5 ng/ul 50 ng
13C-1,2,3,4,6,7,8-HpCDF 0.5 ng/ul 50 ng
13C-OCDD 1.0 ng/ul 100 ng

Compound Quantification

13C-TCDF and 13C-TCDD against 13C-1,2,3,4-TCDD

13C-HxCDD, 13C-HpCDF, and 13C-OCDD against 13C-1,2,3,7,8,9-HxCDD
TCDF and PeCDF against 13C-2,3,7,8-TCDF

TCDD and PeCDD against 13C-2,3,7,8-TCDD

HxCDD and HpCDD against 13C-1,2,3,6,7,8-HxCDD

HxCDF and HpCDF against 13C-1,2,3,4,6,7,8-HpCDF

OCDF and OCDD against 13C-OCDD

Results are to be calculated using the relative response factors (RRF) from the
continuing calibration. The percent recoveries of each internal standard are to be

calculated and reported. The samples with one or more internal standard
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recoveries of less than 40 percent or greater than 120 percent must be re-

extracted and reanalyzed.

2. A column performance check mixture containing the isomers listed in
Method 8280 paragraph 6.3 must be analyzed at the beginning and end of a
12-hour period, as described in paragraph 6.9.1. The QA/QC criteria as

described in paragraph 6.3 must be met.

3. Initial calibration using standard solutions at concentrations of 200, 500, 1000,
2,000, and 5,000 ng/ml is required. Percent relative standard deviations
(%RSD) of the relative response factors (RRF) for the calibration standards

must not exceed 15 percent.

A minimum signal-to-noise (S/N) ratio of 50:1 for the m/z 320 ion of 2,3,7,8-

TCDD must be achieved from the 200 ng/ml standard.

4. A calibration standard solution at concentration of 500 ng/ml must be
analyzed at the beginning of a 12-hour period. The measured RRFs of all
analyses must be within +30 percent of the mean values established by initial

analyses of the calibration standard solutions.

A minimum S/N ratio of 150:1 for the m/z 320 ion of 2,3,7,8-TCDD must be

achieved.
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5. Samples and method blanks are not to be analyzed until acceptable
calibration criteria as described in paragraphs 6.3, 6.4, 6.6, and 6.7 of

Method 8280 are demonstrated and documented.

1.1.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Alumina/silica column cleanup procedure is required for water and soil
samples and chemical wastes. Additional cleanup (such as carbon column)

may be needed for highly contaminated samples.

2. Analyze method blanks at a frequency of one per group of 20 or fewer
samples. The method blanks must be free of chlorinated dibenzofurans and

chlorinated dibenzo-p-dioxins and free of any interfering peaks.

3. Analyze a sample duplicate and native spike (NS) at the frequency of one per
group of 20 or fewer samples. The NS solution must contain at least one
x,2,3,7,8 isomer from each of the tetra through octa polychiorinated
dibenzofuran and dibenzo-p-dioxin homologous series. Concentrations of NS
solutions should be such that the final extracts contain amounts at the
midrange of the calibration curve. Recoveries of 40 to 140 percent for tetra
through octa polychlorinated dibenzofurans and dibenzo-p-dioxins are
required. If the recovery limits are not met, the NS must be re-extracted and

reanalyzed, unless a reinjection gives acceptable recoveries.
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4. For samples in which the concentration of any isomer in a homologous series
is above the five-point initial calibration range, the extracts are to be diluted in
such a way that the measured concentration of that particular isomer lies
within the calibration range. All computed results and raw data for both the

undiluted sample analyses are to be submitted.

5. The laboratory will be expected to analyze performance evaluation samples as

provided by EPA on a periodic basis.

6. If above control limits are exceeded, take appropriate actions to correct the

problems and reanalyze the affected samples.

1.2 Analysis of Total Fuel Hydrocarbons by CA LUFT Method

1.21 Analyses

Gasoline and diesel

1.2.2 Sample Matrices

Groundwater, sludges, and soils
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1.2.3 Analytical Procedure and Detection Limits

Follow the CA LUFT Method. Gasoline may be analyzed for using the headspace
method or alternatively using the purge and trap method (EPA Method 5030).
Analyze for diesel using the extraction method. The contract required detection

limits are listed below:

Method Parameter Matrix Detection Limit
Headspace Gasoline Soil 5.0 mg/kg
Extraction Diesel Soil 10.0 mg/kg

Samples are to be kept at 4 degrees Centigrade until analysis and validation of

results are completed.

1.24 Contract Holding Times

Samples muét be analyzed for gasoline as soon as possible or within 14 days
after collection. They must be extracted for diesel within 14 days after collection,
and the extract analyzed within 40 days. Samples may be held for a longer period
only if the collector or laboratory has data on file to show that the specific types of

samples under study are stable for the longer time.
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5 Calibration Procedure and Criteria

Establish GC operating parameters as specified by the CA LUFT Method.

Adjust the sensitivity of the analytical system for the sample analyses by

injecting secondary standards, as necessary.

Calibrate the chromatographic system using the external standard technique.

At least three concentration levels should be used for the preparation of the
standard curve. One of the standards should be at a concentration near, but
above, the method detection limit. The other standards should correspond to
the expected range of concentrations found in real samples, or should define

the working range of the detector.

Using injections of 2 to 5 ul of each calibration standard, tabulate total peak
height or area responses against the mass injected. Use the results to

prepare the calibration curve.

The working calibration curve must be verified on each working day by the
measurement of one or more calibration standards. If the response varies
from the predicted response by more than 10 percent, the test must be
repeated using a fresh calibration standard. Alternatively, a new calibration

curve may be prepared.
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1.2.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze blanks, duplicates, and spikes at a frequency of one per batch or one

per 20 samples, whichever is more frequent.
2. Establish appropriate laboratory statistical control limits at 99 percent
confidence (average plus or minus three standard deviations) for percent

Recovery and percent difference for the spike and duplicate, respectively.

3. If the above control limits are exceeded, take appropriate corrective actions

and reanalyze the affected samples.

1.2.7 Data Calculations and Reporting Units

Calculate the sample results by external standard technique using peak height or

area responses. Report resuits for soil samples in mg/kg (wet weight basis).

1.2.8 Documentation and Deliverables

1. Provide all sample results.

2. Provide all raw data, including copies of chromatograms and data system

printouts or manual calculation work sheets. All raw data must be properly
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identified with the instrument and column identification, sample or standard

identification, volume injected, and date and time of analysis.

3. Provide summaries of all blank, spike, and duplicate resuits, including

reference numbers used and control limits.

4. Provide summaries of total peak height or area responses tabulated against

mass injected for all initial calibration standards.

5. Provide summaries of daily calibration results showing percent differences

from the predicted value, and the date and time of analysis.

6. The data package must be systematically organized with each page

sequentially numbered.

1.3 Analysis of Total Petroleum Hydrocarbons by EPA Method 418.1

1.3.1 Analyses

Fluorocarbon-113 extractable petroleum hydrocarbons

1.3.2 Sample Matrices

Surface and saline waters; domestic and industrial wastes
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1.3.3 Analytical Procedure and Detection Limits

Follow the procedure described in EPA Method 418.1. The contract required

detection limit is 1 part per million.

1. The sample must be preserved with hydrochloric acid (HCI) if analysis is not

performed within 4 hours of collection. It must be stored under refrigeration.

2. Use the entire sample for the test.

1.3.4 Contract Holding Time

Twenty-eight days following sample collection.

1.3.5 Calibration Procedure and Criteria

Follow the procedure specified in EPA Method 418.1. It is not necessary to add

silica gel to the standards.

1.3.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze laboratory blanks at a frequency of one per group of 20 samples or
fewer. The total petroleum hydrocarbon concentration of the blank must be

less than the detection limit.
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2. Analyze matrix spikes at a frequency of one per 20 or fewer samples. The

spike recovery must be 75 to 125 percent of the spike concentration.

3. Analyze duplicates at a frequency of one per 20 or fewer samples. The

relative percent difference between the duplicate values must not exceed

20 percent.

4. If the above control limits are exceeded, take appropriate corrective action and

reanalyze the affected samples.

1.3.7 Data Calculations and Reporting Units

Report results to two significant figure using the curve and the equation specified

in the method.

1.3.8 Documentation and Deliverables

Document analysis dates. Report results of all samples and blanks. Also report
calibration data and results of matrix spikes and duplicate analyses in summary
form. All raw data and sample calculations must be included. The data package

must be systematically organized with all pages sequentially numbered.
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Attachment 3

Field Audit Procedures
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SCOPE AND PURPOSE

The purpose of this section is to provide guidance to persons conducting project audits.

All information produced or obtained in the course of enforcement inspections, investi-
gations, and evaluations is potential evidence. As such, the information must be reliabie,
gathered with constitutional safeguards, and maintained with integrity. The potential
evidence may take any of several forms including such items as a Field Notebook, film,
computer tape, a Traffic Report, or a degradable sample. Typically, a case preparation
investigation may generate large volumes of file material, samples, data tabulations, and
reports. Security and accountability (chain-of-custody) must be maintained even while the
evidence is in shipment.

Uniform sample control, chain-of-custody, and document control procedures, using EPA’s
procedures as a model have been adopted for this project.

These procedures ensure the integrity of the data and related information and its security
while awaiting, during, and after any litigation takes place.

AUDIT PROCEDURES

The QAM may schedule audits of field activities at various times to evaluate the execution of
sample identification, sample control, chain-ofcCustody procedures, field documentation,
and sampling operations. The evaluation is based on the extent to which the applicable
standard operating procedures (SOPs) are being followed.

The person conducting the audit is normally a senior technical reviewer who is familiar with
the technical and procedural requirements of field sampling and with the applicable SOPs.
The auditor keeps a record of his evaluation using field notes and checklists. Following the
audit, he reviews its preliminary results with the person in charge of the sampling. The
auditor also prepares an audit report containing the results of his evaluation and
recommendations for any necessary corrective actions.

Audits are scheduled with the SM and the person in charge of the field sampling.

DOCUMENT CONTROL

Once a project has been completed, the individual files must be assembled, organized, and
securely stored. The QAM may schedule audits of project files.

The document control audit consists of checking each document submitted for account-

ability. All documents used for field investigations are checked against the list of field
documents issued to the SPM or his designated person. Written explanations must be
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present for any documents unaccounted for. Documents other than those issued are
reviewed to ensure that they all appear on an inventory and that all documents listed on the
inventory are accounted for. The auditor checks the documents for an appropriate
numbering system.

The documents are examined to determine that all necessary items such as signatures,
dates, and project codes are included.

The auditor examines any classified documents and determines if they are handled and
stored in the proper manner.
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PROJECT NO.

PROJECT MANAGER

OFFICE LOCATION

Yes _ No
Yes No
Yes __No
Yes __No
Yes __No
Yes __No _
Yes __No

100200F 1.LAO\G2: -

N/A _

N/A _

N/A

N/A _

N/A _

N/A

N/A

FIELD AUDIT CHECKLIST
Briefing With SM

DATE OF AUDIT

SIGNATURE OF AUDITOR

Was a QA Project Plan and a Site Health and Safety Plan plan
prepared? If yes, what items are addressed in the plan?
Comments:

Was a briefing held with project participants?
Comments:

Were additional instructions given to project participants (i.e.,
changes in project plan)?
Comments:

Is there a written list of sampling locations and descriptions?
Comments:

Is there a map of sampling locations?
Comments:

Does the sampling team follow a system of accountable
documents? If yes, what documents are accountable?
Comments:

Is there a list of accountable field documents checked out to the
SM or designated person? If yes, who checked them out?
Comments:
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Yes _No__N/A__ 8. Is the transfer of field documents (Traffic Reports, chain-of-
custody records, logbooks, etc.) from the SM to the field
participants documented in a logbook?

Comments:
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PROJECT NO.

PROJECT MANAGER

OFFICE LOCATION

Yes __ No _ N/A _

Yes _No __N/A __

Yes  No _N/A __

Yes _No __ N/A _

Yes __No __ N/A _

Yes __ No__ N/A

Yes _No _ N/A__
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FIELD AUDIT CHECKLIST
Field Observations

DATE OF AUDIT

SIGNATURE OF AUDITOR

Was permission granted to enter and inspect the facility?
Comments:

Is permission to enter the facility documented?
Comments:

Were split samples offered to the facility? If yes, was the offer
accepted or declined?
Comments:

If the offer to split samples was accepted, were the split samples
collected?
Comments:

Is the offering of split samples recorded?
Comments:

if split samples were collected, are they documented? If yes,
where are they documented?
Comments:

Are the number, frequency, and types of field measurements and
observations taken as specified in the project plan or as directed
by the SM?
Comments:
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Yes _ No __
Yes _ No __
Yes __ No
Yes __ No __
Yes _ No
Yes _ No __

100200F1.LAO\G2AMA

N/A __ 8. Are field measurements recorded (pH, temperature, conductivity,

N/A _

_NA_

N/A

_NA_

N/A

10.

1.

12.

13.

etc.)? Where?
Comments:

Are samples collected in the types of containers specified in the
project plan or as directed by the SM?
Comments:

Are samples preserved as specified in the Project Plan or as
directed by the SM?
Comments:

Are the number, frequency, and types of samples collected as
specified in the Project Plan or as directed by the SM?
Comments:

Are samples packed for preservation as specified in the Project
Plan (i.e., packed in ice, etc.)?
Comments:

Is sample custody maintained at all times?
Comments:
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PROJECT NO.

PROJECT MANAGER

OFFICE LOCATION

Yes _ No

Yes _ No __
Yes __ No
Yes _ No __
Yes _No
Yes __No __

100200F 1.LAO\G2\MA

_NA_

N/A

N/A

N/A

N/A

N/A _

FIELD AUDIT CHECKLIST
Document Control

DATE OF AUDIT

SIGNATURE OF AUDITOR

Have all unused and voided accountable documents been
returned to the SM by the team members?
Comments:

Have document numbers of all lost or destroyed accountable
documents been recorded in the SM’s logbook?
Comments:

Are all samples collected listed on a chain-of-custody record? |If
yes, describe the type of chain-of-custody Record used.
Comments:

Do the chain-of-custody records indicate the method of sample
shipment?
Comments:

Is a chain-of-custody record included with the samples in the
shipping container?
Comments:

If used, are blank samples identified?
Comments:
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Yes _ No __
Yes _ No __
Yes _ No

Yes __No
Yes __ No
Yes _ No

Yes _ No __
Yes __No __
Yes _No _

100200F 1.LAO\G2\MA

N/A _

N/A

_NA__

N/A _

N/A

_ NIA_

N/A

N/A

N/A _

10.

11.

12.

13.

14.

15.

If collected, are duplicate samples identified on chain-of-custody
records?
Comments:

If used, are spiked samples identified?
Comments:

Are Field Notebooks signed by the individual who checked out
the notebook from the SM?
Comments:

Are Field Notebooks dated upon receipt from the SM?
Comments:

Are Field Notebooks project-specific (by notebook or by page)?
Comments:

Are Field Notebook entries dated and identified by author?
Comments:

Is the facility’s approval or disapproval to take photographs noted
in a Field Notebook?
Comments:

Are photographs documented in Field Notebooks (e.g., time,
date, description of subject, photographer, etc.)?
Comments:

If a Polaroid camera is used, are photos matched with Field
Notebook documentation?
Comments:
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Yes __ No __ N/A __ 16. Are Traffic Report numbers recorded in the SM logbook?
Comments:

Yes __ No __ N/A __ 17. Are Quality Control checks documented (i.e., calibration of pH
meters, conductivity meters, etc.)?
Comments:

Yes _ No __ N/A __ 18. Are amendments to the Project Plan documented (on the Project
Plan itself, in a project logbook, elsewhere)?
Comments:
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FIELD AUDIT CHECKLIST

Debriefing with SM or Field Sampling Team Leader

PROJECT NO.
PROJECT MANAGER

OFFICE LOCATION

Yes No __ N/A _

Yes  No__ NA __

100200F 1. LAO\G2A\MA

DATE OF AUDIT

SIGNATURE OF AUDITOR

Was a debriefing held with project participants after the audit was
completed?
Comments:

Were any recommendations made to project participants during
the debriefing?

If yes, briefly describe what recommendations were made.
Comments:
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DOCUMENT AUDIT CHECKLIST
Closed Files

PROJECT NO. DATE OF AUDIT
PROJECT MANAGER SIGNATURE OF AUDITOR

OFFICE LOCATION

Yes __No__ N/A__ 1. Have individual files been assembled (field investigation,
laboratory, other)?
Comments:

Yes __ No _ N/A __ 2. Is each file inventoried?
Comments:

Yes _ No _ N/A __ 3. Is a document numbering system used?
Comments:

Yes _ No __ N/A _ 4. Has each document been assigned a document control number?
Comments:

Yes __ No __ N/A _ 5. Are all documents listed on the inventory accounted for?
Comments:

Yes _ No _ N/A __ 6. Are there any documents in the file that are not on the inventory?
Comments:

Yes __No __ N/A _ 7. Isthe file stored in a secure area?
Comments:
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Yes _ No_ N/A_ 8 Are there any project documents that have been declared
enforcement sensitive?
Comments:
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DOCUMENT AUDIT CHECKLIST
Enforcement Sensitive Documents

PROJECT NO. DATE OF AUDIT

PROJECT MANAGER SIGNATURE OF AUDITOR

OFFICE LOCATION

Yes _No _N/A_ 1. Are Enforcement Sensitive documents stored in a secure area

o separate from other project documents?
Comments:

Yes __No __ N/A_ 2. Are Enforcement Sensitive documents listed in the project file?
Comments:

Yes _No __ N/A _ 3. Is access to Enforcement Sensitive files restricted?
Comments:

Yes __No__ N/A_ 4 Have classified documents been marked or stamped
"Enforcement Sensitive?"
Comments:

Yes __ No __ N/A _ 5. Is classified information inventoried?
Comments:

Yes _No _ N/A _ 6. Is classified information numbered for document control?
Comments:
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DOCUMENT AUDIT CHECKLIST
Active Project Files

PROJECT NO. DATE OF AUDIT
PROJECT MANAGER SIGNATURE OF AUDITOR
OFFICE LOCATION

Yes __No __ N/A_ 1. Are project notebooks being maintained in accordance with
policies?
Comments:

Yes __ No _ N/A _ 2. Are project activities logbooks being kept up to date?
Comments:

Yes __No __ N/A _ 3. Is each entry in the project activities logbook identified by date
and author, if made by persons not originally assigned to the
book?

Comments:

Yes _No __ N/A _ 4. Are entries legible, factual, and made in ink?
Comments:

Yes __No __ N/A__ 5. Are modifications to the project work plan noted in the project
activities logbook or elsewhere?
Comments:

Yes _No _ N/A__ 6. Is an inventory of serialized field documents (chain-of-custody
records, etc.) in the RDCO’s inventory logbook?
Comments:
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Yes

Yes

Yes __

Yes

100200F1.LAO\92\MA

No

No

No

No

N/A _

N/A _

N/A

__NA__

10.

Does the Field Notebook contain adequate information about
each sample including the Traffic Report number, date, location,
and information necessary to reconstruct the sample?
Comments:

Are entries to the Field Notebook made in ink?
Comments:

Are corrections properly executed with one line through the error
in all project logbooks and Field Notebooks?
Comments:

Are all project notebooks and logbooks properly labeled with the
project number, EPA site number and title?
Comments:
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DOCUMENT AUDIT CHECKLIST
Regional Document Control Officer

OFFICE LOCATION
DATE OF AUDIT
SIGNATURE OF AUDITOR

Yes _No _ N/A__ 1. Is an inventory of serialized field documents (chain-of-custody
records, etc.) in the RDCO’s inventory logbook?
Comments:

Yes _No __ N/A _ 2. Are project materials secured during other than working hours
unless they are in use?
Comments:

Yes __ No _ N/A _ 3. Is Enforcement Sensitive material maintained in a secured area
with a check-out log at all times?
Comments:

100200F1.LAO\92\MA A-80



HSP'CTOg99 CLE-C01-01F099-S4-0001

Appendix B
SITE HEALTH AND SAFETY PLAN
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