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NOTICE

This report has been prepared for the United States Air Force by
Radian Corporation for the purpose of aiding in the implementation of a final
remedial action plan under the Air Force Installation Restoration Program
(IRP). As the report relates to actual or possible releases of potentially
hazardous substances, its release prior to an Air Force final decision on
remedial action may be in the public’s interest. The limited objectives of
this report and the ongoing nature of the IRP, along with the evolving
knowledge of site conditions and chemical effects on the enviromment and
health, must be considered when evaluating this report, since subsequent facts
may become known which may make this report premature or inaccurate.
Acceptance of this report in performance of the contract under which it is
prepared does not mean that the United States Air Force adopts the
conclusions, recommendations, or other views expressed herein, which are those
of the contractor only and do not necessarily reflect the official position of
the United States Air Force.

Copies of this report may be purchased from:
National Technical Information Service

5285 Port Royal Road
Springfield, VA 22161
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PREFACE

Radian Corporation 1is a contractor for the RI/FS program at
McClellan AFB, California. This work was performed for the USAF Occupational
and Environmental Health Laboratory (USAFOEHL) under USAF Contract No. F33615-
87-D-4023, Delivery Order 0006.

The background sections presented in this technical memorandum were
developed for inclusion in the future RI report(s). The sections cover
historical activities, as previously presented by other IRP contractors, site
features, and contaminant characteristics at McClellan AFB.

Key Radian project personnel were:

Nelson H. Lund, P.E. -- Contract Program Manager
Jack D. Gouge’ -- Delivery Order Manager

Morey Lewis, P.E. -- Project Manager

Mark T. Galloway -- Task Leader

The work presented herein was accomplished between January 1988 and
December 1988. 1st Lt, J.E. Styles, Technical Services Division, USAFOEHL,
was the Technical Program Manager.

<
Approved:

elSon H. Lund, P.E)\
Contract Program Manager
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CORPORATION
1.0 INTRODUCTION

This document reports the results of landfill testing performed at
the McClellan Air Force Base (AFB) in compliance with the California Health
and Safety Code Section 41805.5. This section requires the testing and
preparation of a solid waste assessment report for all active California solid
waste sites. McClellan AFB requested Radian Corporation to perform an inves-
tigation to evaluate inactive landfills, and Area D perimeter vapor wells and
gas vent systems that are associated with the Area D clay cap at McClellan
AFB. The testing reported in this document was performed in accordance with
the procedures given in the "McClellan AFB Calderon Investigation Draft
Quality Assurance Project Plan" (Radian, 1987). This quality assurance
project plan (QAPP) was prepared in accordance with the requirements for
landfill testing outlined in "Testing Guidelines for Active Solid Waste
Disposal Sites" (California Air Resources Board, 1987). The QAPP was approved
by a Sacramento County Air Pollution Control Officer and the U.S. Air Force
prior to initiation of field testing activities. The testing was specifically
designed to determine the gas generation and migration potential of landfills
at the base, and to assess the impact, if any, of landfill gas on the atmos-

phere.

Thirteen inactive landfills were sampled. In addition, nine Area D
perimeter soil-gas monitor wells and 14 gas vents located within the Area D

cap were sampled. Figure 1-1 shows the approximate locations of these sites.

The landfills were evaluated for landfill gas generation and migra-

tion potentials only. No ambient air sampling was performed.

Tracer Research Corporation (TRC), a subcontractor to Radian Corpor-
ation, to performed the subsurface soil investigation and analytical activi-

ties of the testing program.

Section 2.0 of this document presents an overview of the sampling
and analytical strategy used during the investigation. Analytical results

also are presented. Section 3.0 provides a general description of the

Rev. 02/12/88 1-1
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conmGPoRAYTION

landfill and other test sites that were investigated, and also provides
information about the land use and population surrounding McClellan AFB.
Section 4.0 presents a more detailed review of the sampling approach, includ-
ing soil-gas probe installation, sampling procedures, and analytical proce-
dures. Section 5.0 presents a summary of sampling and analytical results. A
result summary is presented in Section 5.0 for those sites where sampling
detected concentrations of any specified air contaminant compounds above the
limit of quantitation. Section 5.0 also discusses the use of the limit of
detection and 1limit of quantitation for data interpretation and briefly
discusses quality assurance issues. Section 6.0 briefly discusses the status
of remedial actions for each of the landfills and the Area D vapor wells and

gas vent system test sites.

Appendix A presents the tabulated analytical results. Appendix B
presents the raw analytical data, including quality assurance and quality
control samples. Appendix C presents field notes and maps. Appendix D
presents site photographs. And Appendix E presents the calculations used to

estimate the volumes of air purged for the vapor wells and gas vents.

1.1 Broject Description

Field testing at McClellan AFB included the collection of data to
satisfy the gas generation and migration compliance requirements of the
California Health and Safety Code Section 41805.5 (AB 3375, Calderon, 1984)
for the 13 sites.

The field testing was designed to determine:

. The gas generation potential of each of the landfills investi-

gated; and

° The gas migration potential of landfill gas from each of the

landfills tested to the respective surrounding areas.

Rev. 02/12/88 1-3
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In general, the gas generation potential of each 1landfill was
determined by installing and sampling of up to five ground probes per site to
a depth of eight feet. Surface coverings were removed, where possible, to
facilitate probe installation. At least one probe was installed in the center
of each landfill site, and other probes were installed in other areas of the
landfill. The soil-gas samples were analyzed for methane, carbon dioxide,
oxygen, nitrogen, and other specified air contaminant compounds which are
listed in Table 1-1. These specified air contaminant compounds are based on
Attachment 1 of the "Testing Guidelines for Active Solid Waste Disposal Sites"
(California State Air Resources Board, 1987).

Gas migration potential was determined by installing and sampling
perimeter landfill probes (with a maximum of three probes per landfill site).
When appropriate, these perimeter probes were placed between landfills and in
the direction of occupied structures. These soil-gas samples were analyzed

for methane and the specified air contaminant compounds.

Rev. 02/12/88 1-4
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cCoORPORATION

TABLE 1-1. SPECIFIED AIR CONTAMINANT COMPOUNDS ANALYZED IN SOIL-GAS SAMPLES

Compound

Chloroethene (Vinyl Chloride)

Benzene

1,2-Dibromoethane (Ethylene Dibromide)
1,2-Dichloroethane (Ethylene Dichloride)
Dichloromethane (Methylene Chloride)
Tetrachloroethene (Perchloroethylene)
Tetrachloromethane (Carbon Tetrachloride)
1,1,1-Trichloroethane (Methyl Chloroform)
Trichloroethene (Trichloroethylene)

Trichloromethane (Chloroform)

Rev. 02/12/88
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2.0 SUMMARY OF RESULTS

This sectioﬁ presents a brief overview of the sampling and analyti-
cal strategy used during the landfill testing and evaluation of the Area D
perimeter vapor wells and gas vent system, which is within the Area D clay
cap. This section also presents general analytical results of all landfill,
soil-gas monitor well, and gas vent testing performed at McClellan Air Force
Base (AFB). These results are summarized in Tables 2-1 through 2-15. Maximum
values for site-specific analytical results that exceeded the limit of quanti-
tation concentration are presented in Section 5.0. A discussion of the limit
of quantitation (LOQ) criteria is presented in Section 5.1.2.

The tests performed included landfill gas characterization and gas
migration testing. Ambient air testing for the landfills was not performed as
part of the landfill testing program. Landfill gas characterization included
screening emissions of the entire disposal area with a portable gas chroma-
tograph containing a flame ionization detector, and landfill gas testing for
specified air contaminant compounds (identified in Table 1-1), as well as
methane, carbon dioxide, oxygen, and nitrogen at the center of each of the
sites. Gas migration testing included landfill gas testing for the specified
air contaminant compounds listed in Table 1-1, plus methane, carbon dioxide,

oxygen, and nitrogen at perimeter locations at each of the sites.

The analytical procedure for the analysis of soil-gas used was a
field gas chromatography technique developed and performed by Tracer Research
Corporation of Tucson, Arizona. The technique provides immediate analysis of
syringe samples collected directly from subsurface sampling probes after
purging two probe volumes prior to sampling. The analytical detection limits
and quality assurance activities demonstrated that the technique was suffi-
cient to meet the testing objectives. Limits of detection and quantification
were equal to or less than the detection limits for the specified air contami-
nant compoundsidentified in the "Testing Guidelines for Active Solid Waste
Disposal Sites" (California Air Resources Board, 1987). The limits of detec-
tion, limits of quantitation, and analytical results are presented in Section

5.0. Results of tests conducted on landfill sites are discussed below:

Rev. 01/30/88 2-1
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The emission screening survey using the organic vapor analyzer
(OVA) did not detect landfill gases within three inches of the
landfill surface at concentrations exceeding the background
level of 3.5 ppmv total hydrocarbons calibrated as methane in
air for any of the landfills tested or at the clay cap in Area
D.

Landfill gas testing detected some specified air contaminant
compounds above the laboratory 1limit of quantitation. See
Section 5.2 for further detail.

Gas migration testing for the inactive landfill sites detected
some specified air contaminant compounds above the limit of
quantitation. Gas migration testing of the sites within the
Area D cap was performed by sampling the 9 vapor wells and 14

on-site gas vents. See Section 5.3 for further detail.
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3.0 DISPOSAL SITES DESCRIPTION

This section presents a general description of each of the disposal
sites tested and the provides a general discussion of the land use in the
areas within and adjacent to the McClellan Air Force Base (AFB). Figure 3-1
shows the locations of landfill sites and Area D where soil-gas testing was
performed. Sites 7, 8, 10, 11, 12, 13, 14, 22, 42, 43, and 69 are within Area
C designated in Figure 3-1. Site 38 is within Area A, Site 24 is within the
designated Other Area, and the vapor wells and gas vents are within Area D.
Individual site descriptions, maps, and sampling results are presented for
each of the sites in Section 5.0. Table 3-1 presents a summary of the site

names, descriptions, and dimensions.

3.1 v W tio tem

Two of the 13 sites tested are located within and adjacent to the
Area D clay capped area. These vapor monitor wells and gas vents were con-
structed as part of a remedial action for Area D of McClellan AFB. Nine vapor
monitor wells and 14 gas vents were sampled under this testing program. The
locations of these vapor wells are presented in Figure 3-2. A schematic
diagram of the Area D vapor well completion is presented in Figure 3-3. The
locations of the Area D gas vent sampling are shown in Figure 3-4. Figure 3-4
also illustrates the pathway traveled during the site emission survey for Area

D. Similar information is provided for the other sites in Appendix C.

3.2 surrounding Land Use

3.2.1 Population

McClellan AFB is surrounded by three tract communities in Sacramento
County. The communities surrounding the base include Rio Linda and Elverta to
the northwest, North Sacramento to the west and southwest, and North Highlands
to the east. All of these communities are. Rio Linda and North Highlands are

unincorporated areas.
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The population of the surrounding communities, as determined by the
1980 Census, is 107,822. A summary of population by community and tract
number, as well as projected populations for the year 2005, is presented in

Table 3-2. The tract areas presented in this table are shown in Figure 3-5.

3.2.2 Land Use

Land use in the vicinity of the base consists of a complex combina-
tion of military, industrial, commercial, residential, and agricultural zones,

as presented in Figure 3-6.

The majority of the land use surrounding the base is residential.
In the Rio Linda area northwest of the base, most of the land is used for
agricultural-residential purposes. This land category identifies areas that
are reserved for large-lot, rural, residential uses where animals may be kept
and crops may be raised for recreational, educational, personal consumption,

or income-supplement purposes (Sacramento County, 1985).

Several Rio Linda lots directly adjacent to the base have been zoned
as industrial-intensive. This land category identifies areas reserved for
research, manufacturing, processing, and warehousing activities. Necessary
public services, such as sewer and water systems, are available in industrial-

intensive areas.

Most of the land use to the southwest and east of the base consists
of low density residential zones. These areas are reserved for a planned
population density range of 5 to 30 persons per acre, or a housing density

range of 1 to 12 dwelling units per acre.

Also found to the southwest and east of McClellan AFB are parcels
designated for commercial and office use. This land use category includes
shopping centers, large office complexes, and major concentrations of strip

commercial development.

Rev. 01/28/88 3-7
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TABLE 3-2. POPULATION DATA AND PROJECTIONS FOR THE COMMUNITIES

SURROUNDING McCLELLAN AFB

Tract 1980 Census Projected 2005 Projected
Community Tract Number Population Population

Rio Linda and Elverta 72.01 3,689

72.02 3,547

72.03 6,737

TOTAL 13,973 26,529
North Highlands 73.00 1,541

74.02 6,207

74.03 4,451

74.04 3,511

74.06 7,044

74.07 7,959

74.08 9,819

74.09 7,262

75.00 11,010

TOTAL 58,804 118,861
North Sacramento 72,04 1,613

63.00 3,578

64.00 4,514

65.00 3,406

66.00 4,621

67.00 7,365

68.00 5,644

69.00 4,304

TOTAL 35,045 52,682

Source: Sacramento County, 1985.
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Del Paso Park, designated as a recreational area, is located within
one mile southeast of the base. Additional agricultural-recreational reserve
areas are located along Dry Creek, which is approximately two miles west of

the base.
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4.0 MONITORING SYSTEM

This section describes the sampling and analysis methods used to

collect and analyze soil-gas samples at the 13 inactive landfills.

4.1 Sampling Approach

The objective of the sampling effort was to provide a preliminary
characterization of the air emissions, landfill gas generation, and landfill
gas migration potentials for 13 sites on base. The sampling approach was
developed in accordance with the Testing Guid es for Active Solid Waste
Disposal Sites (California State Air Resources Board, 1987).

Screening of landfill emissions was conducted at the surface of each
landfill using a Foxboro Corporation Model OVA-108 real-time organic-vapor
analyzer. Screening for total hydrocarbon concentrations near the landfill
surface was performed to identify areas of landfill gas emissions. This
information was used to assist in the selection of soil-gas probe sampling
locations, and to obtain representative gas generation and migration informa-

tion.

To determine the composition of landfill gases, soil-gas probes were
installed in the interior of each landfill (landfill soil-gas probes). It was
proposed that each probe be installed to a depth of eight feet below the land
surface. The locations of the probes within the landfill were selected to
provide spatial coverage of the landfill. For some landfills with physical
obstructions or barriers, this procedure was not possible. In the event that
probes could be installed and sampled in the interior areas of the landfill,
additional perimeter probes were installed and sampled. Landfill gas samples
were analyzed for methane, fixed gases (carbon dioxide, nitrogen, and oxygen),

and the 10 specified air contaminant compounds listed in Table 1-1,

To determine whether subsurface migration of 1landfill gas had
occurred outside of the landfill boundary, soil-gas probes were installed on

the perimeter of each landfill site (perimeter soil-gas probes). As required

Rev. 01/30/88 ) 4-1
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by California Air Resources Board (ARB) guidelines, it was proposed that each
perimeter soil-gas probe would be installed to a depth of six feet below the
landfill surface. A frequency of one probe per 1,000 feet of perimeter was
used when applicable. At least one perimeter probe was installed per site.
The selection of perimeter ground probe locations considered the location and
proximity of occupied buildings. One or more perimeter soil-gas probes was
located between the landfill and any nearby buildings. In some cases, perime-
ter probes were used to further identify the perimeter of each landfill,
augment characterization of landfill gas generation potentials, and identify
the perimeter of a clustering of landfills located close to one another.
Soil-gas samples taken from perimeter probes were analyzed for methane, carbon
dioxide, nitrogen, oxygen, and the specified air contaminant compounds listed

in Table 1-1.

Soil-gas sampling from the Area D vapor wells and gas collection
systems was performed to determine if landfill gas generation and migration
was occurring. Each of the 9 vapor monitor wells were sampled, and 14 of the
32 gas vents were sampled at random. Prior to sampling, a volume of air

equivalent to two well volumes was purged from each of the wells and vents.

Prior to installation of landfill and perimeter soil-gas probes,
sampling locations were checked against historical site data to accurstely
locate the landfill site in an effort to avoid buried pipelines, tanks, and
electrical and water service. Base "digging permits" were obtained to ensure
that soil-gas probes were located so0 as not to interfere with existing under-
ground utilities. McClellan AFB Envirommental Management (EM) personnel were
often present to verify these clearances prior to initiation of the soil-~gas
probe installation. In addition, a Fisher m-scope pipe and cabtle locator were
used as a final check prior to installing soil-gas probes. Landfill probe
locations were generally selected along the centerline of each landfill area
in order to minimize any error resulting from incorrectly identifying landfill
locations from historical aerial photographs and site location maps. Landfill
perimeter probe locations were selected based on approximate estimates for
each landfill area but are most impacted from any error resulting from incor-
rectly identifying each landfill boundary. Therefore, the landfill perimeter
probe locations and results should be evaluated from this perspective.

rev. 02/19/88 4-2
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4.2 Probe Description

This section describes the sampling procedures for the soil-gas
monitoring probes used at each of the 13 inactive landfill sites investigated.
Figure 3-1 presents the locations of the 13 inactive landfills and identifies
the approximate location of the vapor wells and gas vents in Area D. Indivi-

dual site maps that present the sampling locations are found in Section 5.0.

Landfill and perimeter probes were driven into the ground by a
hydraulically driven pusher/puller mechanism. The probes were then purged by
withdrawing two probe volumes using a vacuum pump. After purging, and while
the soil gas was being drawn through the probe, a gas sample was taken using a
glass syringe, which was inserted through a section of silicone tubing (lead-
ing to the pump) and into the stainless steel tubing in the adaptor. A
gchematic diagram of the probe, silicon tubing and syringe sampling system is
presented in Figure 4-1., Gas samples only came into contact with steel
surfaces and were never came into contact with potentially sorbing materials
(e.g., tubing, hose, pump diaphragm). A vacuum gauge monitored the negative
pressure in the evacuation line to determine if there was any impedance to the

gas flow caused by the attempt to sample in clay or water—saturated soils.

One or two 10 ml gas samples were collected from each sampling probe
after one to four minutes of pumping. These 10 ml samples were subsampled
according to analytical requirements, and replicates were injected into the
gas chromatograph for documentation of reproducibility. More than two injec-
tions may have been necessary where there were multiple contaminants that
required different sample sizes for chromatographic analysis. The reproduci-
bility of soil-gas samples from the same probe is typically within 20 percent

and always within a factor of two.

Closure of the subsurface gas sampling sites involved removing the

probe and filling the probe hole with native fill materials.
A brief description of the Tracer Research Standard Operating

Procedure as performed in the field, is presented below:

Rev. 02/19/88 4-3
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Probe Placement

- A clean probe (pipe) was removed from the "clean" storage

tube on top of the van.

- The soil-gas probe was placed in the jaws of the hydraulic

pusher/puller mechanism.

- A drive point was attached to the bottom of the probe.

- A hydraulically driven pushing mechanism was used to drive

the probe into the ground.

- If the mechanism would not drive the probe into the ground
to a required depth for sampling, a hydraulically acti-

vated hammer was used to pound the probe into the ground.

Sample Extraction

- An adaptor was put onto the top of the soil-gas probe (see

Figure 4-1[B]).

- A vacuum pump was hooked onto the adaptor and turned on

and used to evacuate soil.

- For samples having evacuation pressures less than 15
inches of mercury, evacuation took at least 30 seconds,
but never more than five minutes. Evacuation times were
at least one minute, but no more than five minutes, for
samples having evaluation pressures greater than 15 inches

of mercury.

- Gauges on the vacuum pump were checked for excessive soil

resistance by monitoring pressure reading (inches of




mercury). A reading of at least two inches of mercury
less than maximum vacuum was used to extract sufficient

soil gas to collect a valid sample.

) Sample Collection

With the vacuum pump running, a hypodermic syringe needle
was 1inserted through the silicone rubber and into thke

stainless steel tubing of the adaptor (see Figure 4-1[A])).

Gas samples only came into contact with steel surfaces,
never with potentially sorbing materials (e.g., tubing,

hose, pump diaphragm).

The syringe was purged with soil gas. Without removing
the syringe needle from the adaptor, a 2 to 10 ml soil-gas

sample was collected.

A second 10 ml sample was collected using the same proce-

dure.

. Demobilization

Rev. 02/19/¢€8
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The vacuum pump was turned off and disconnected from the

adaptor.

The adaptor was removed and stored with equipment to be

cleaned.

Using the hydraulically operated puller mechanism, the

probe was removed from the ground.
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The probe was stored in the "used" probe tube on top of

the van.

The probe hole was backfilled, if required.

° A field log book was completed at the end of each day. The

type of infromation supplied in this log book included:

Time (military notation) of sample;

Sample number;

Location of sample;

Sampling depth;

Evacuation time before sampling;

Inches of mercury on vacuum pump gauge;

Probe and adaptor numbers;

Number of sampling points used;

Observations (e.g., ground conditions, concrete, asphalt,
soil appearance, surface water, odors, vegetation, etc.);

and

Backfill procedure and materials, if used.

. Determination of Sampling Locations. The quality control

procedures for reusable equipment usage are described below.

Rev., 02/19/88
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Steel probes were used only once and then washed with
high-pressure soap and hot water spray or steam-cleaned at
the end of the day to eliminate the possibility of cross-
contamination., Forty-two probes were carried on each van

so that no probes would have to be reused during the day.

Probe adaptors (steel reducer and tubing) were used cnce
during the course of the day and cleaned at the end of
each working day by baking in the gas chromotography oven.
The tubing was replaced periodically as needed during the

job to ensure cleanliness and good fit.

Silicone tubing (connecting the adaptor to the vacuum
pump) was replaced as needed to ensure proper sealing
around the syringe needle. This tubing did not directly

contact soil-gas samples.

Class syringes were usually used for only one sample per
day and were washed and baked-out at night. If they were
used twice, they were purged with carrier gas (nitrogen)

and baked-out between probe samplings.

The septa through which soil-gas samples were injected
into the chromatograph were replaced daily to prevent

possible gas leaks from the chromatographic column.

Subsampling syringes (2 cc) were checked for contamination
prior to sampling each day by injecting nitrogen carrier

gas into the gas chromatograph.

All sampling syringes and 2 cc subsampling syringes were
decontaminated each day, and none were reused before being
decontamirnated. Microliter-size subsampling syringes were
reused only after a nitrogen carrier gas blank was run to

ensure thev were not contaminated by the previocus sample.

4-8
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- Soil-gas pumping was monitored by a vacuum gauge to insure
that an adequate gas flow from the vadose zone was main-

tained.

4.3 Analytical Instrumentation

Two Varian Model 3300 gas chromatographs were used for each gas
analyses. The analysis of the non-fixed gas compounds was performed on one
column with the electron capture detector and the photoionization detector
placed in series. Specific instrumentation used for analyzing specific gases

are described below:

° Carbon dioxide (COZ)' oxygen (02), nitrogen (NZ). and methane
(CH4) were all analyzed on an Alltech CTR I column and analyzed
by gas chromatography using a Thermal Conductivity Detector
(TCcD).

. Benzene and vinyl chloride were analyzed on a 6-foot by 0.125-
inch column packed with 60/80 mesh 0.1%Z SP-1000 on Carbon B
using a photoionization detector (PID) manufactured by Photo-

vac.

. Methylene chloride, 1,2-dichlorcethane (DCA), <chloroform,
methyl chloroform (TCA), carbon tetrachloride, trichloro-
ethylene (TCE), ethylene dibromide (EDB), and perchloroethylene
(PCE) were analyzed on a 6-foot by 0.125-inch column packed
with 60/80 mesh 0.1% SP-1000 on Carbopac B and analyzed by gas

chromatography using an Electron Capture Detector (ECD).

The gas chromatograph instruments have been modified by the addition
of a dryer, composed of ionic polymer materials, situated between the injector
and the head of the column. Thus, the sample was injected using a syringe
inserted through a septum into the injector, where liquid samples are vapor-
ized. The vapors proceeded through the dryer, where all water vapor from the
liquid sample or soil-gas sample was absorbed, and then proceeded through the

gas chromatography column to the detector.

Rev. 02/19/88 4-9
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4.4 Analysis Methods

The analytical operating procedures used by Tracer Research Corpor-
ation (TRC) for testing program included: gas chromatography-photoionization
detection (GC-PID); gas chromatography-electron capture detection (GC~ECD);

and gas chromatography-themoconductivity detection (GC-TCD).

TRC wuses analytical standards from chemical standard from Chem
Services, Inc. of Westchester, Pennsylvania that are pre-analyzed for certi-
fied purities and lot numbered for quality control assurance. Each vial or
gas cylinder is marked with an expiration date. All analytical standards are

the highest grade available. Certified purities are typically 99 percent.

The preparation of standards and a description of quality control

procedures are given below.

) Liquid Standards:

1. A fresh standard was prepared each day. The standards

were made by serial dilution.

a, First, a stock solution containing the standard in
methanol was prepared at TRC offices in Tucson. The
stock solution was prepared by pipetting the pure
chemical 1into 250 ml of methanol in a volumetric
flask at room temperature. The absolute mass was
determined from the product of volume and density
calculated at room temperature. Hamilton microliter
syringes, with a manufacturer's stated accuracy of
+1 percent, were used for pipetting. Information on
density was obtained from the Chemical Rubber Company
(CRC Handbook). Once the stock solution was pre-
pared, typically 1in concentration range of 50 to
1,000 ppm, a working standard was prepared :n water

each day. The solute in the stock solution has a
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strong affinity to remain in methanol so there was no
need to refrigerate the stock solution. Additional-
ly. the solute tends not to biodegrade or volatize

out of the stock solution.

b. The working standards were prepared in 42 ml volatile
organic analysis (VOA) septum vials by diluting the
appropriate ug/l quantity of the standard solution

into 42 ml of water.

The standard water was analyzed for contamination before

making the aqueous standard each day.

The aqueous standard was prepared in a clean vial using
the same syringe each day. The syringe was only used for

that standard.

Final dilutions of the calibration standards were made in
water in a VOA vial having a Teflon® coated septum instead
of in an evacuated container. The VOA bottle permits
mixing of the standard solution and subsequent syringe
sampling throughout the day without opening the bottle or
exposing it to air. The measurement uncertainty inherent
in the use of a VOA bottle instead of a volumetric flask

is approximately 1 percent.

The aqueous standard contained the compounds of interest
in the range of 5 to 100 ppb, depending on the detectab-
ility of the individual components. The standard was
analyzed at least thi.ee times at the start of each day to
determine the mean response factor (RF) for each component
The standard was injected again after every fifth sampie
to check detector response and chromatographic performance

of the instrument throughout the day.
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The RF allowed conversion of peak areas into concentra-
tions for the contaminants of interest. The RF used was
changed if the standard response varied 20 percent. If
the standard injections varied by more than 20 percent,

the standard was repeated.

If the mean of the two standard injections was greater
than a 20 percent difference, a third standard was inject-
ed and a2 new RF was calculated from the three standard
injections. A new data sheet was started with the new RFs

and calibration date.

Percent relative percent difference =

A Area - B Area
(A Area + B Area/2)

x 100

Where: A = mean peak area of standard injection from

first calibration

o]
(1]

peak area of subsequent standard injection

The low ppb aqueous standards that were made fresh daily
need not be refrigerated during the day because they do
not change significantly in a 24-hour period. Often, the
unrefrigerated 24~hour old standards have been compared
with fresh standards and no difference has been measur-
able. If the standards were made at high ppm levels in
water, the problem of volatilization would probably be

more pronounced in the absence of refrigeration.

Primary standards were kept in the hotel room when in the

field.

Syringe Blanks

1.

Each microliter syringe was blanked before use.
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If ambient air concentrations were <,01 ug/l for compon-
ents of interest, a representative sample of at least two
syringes of each size (10 cc and 2 cc) were blanked at the
start of each day. If representative syringes were
"clean" (no detectable contaminants) remaining syringes
were not blanked. If any of representative syringes show
contamination, all 2 cc and 10 cc syringes were blanked

prior to use.

Syringe blanks were run with nitrogen.

If it was necessary for any syringe to be used again

before cleaning, it was blanked prior to its second use.

'y System Blanks

1.

02/19/88

Calderon (SWAT)

System blanks consisted of ambient air drawn through the
probe and complete sampling apparatus and analyzed by the
same procedure as a soil-gas sample. The probe was above

the ground.

One system blank was run at the start of each day.

An ambient air sample was collected at the same time and

at the same location as the system blank.
The ambient air sample was also analyzed. A comparison of
results did not indicate contamination within the sampling

equipment.

The system blanks were taken at locations away from actual

soil-gas sampling locations,
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o Samples

All unknown samples were analyzed at least twice, or until

reproducibility was within 25 percent, computed as

follows:
Relative Difference = AP _
(A + B)/2
Where: A = is first measurement result
B = is second measurement result

If the difference was greater than 0.25, a subsequent
sample was run until two measurements were made that had a
dif ference of less than 0.25. Those two measurements were

used in the final calculation for that sample.
The injection volume was adjusted so that the mass of
analyte was as near as possible to the mass that is

contained in the standard (at least within a factor of

10).

Whenever possible, the attenuation for unknown samples was
kept constant through the day to provide a visual check of

integrations.

A water plug was used as a gas seal in microliter

syringes.

A seal was estabtlished between syringes when subsampling.

All sample analyses were documented (Appendix B).
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1.

Separate data sheet are used if chromatographic conditions

changed.

Everything was labeled in ug/l, mg/1, etc. PPM and PFB

notations were avoided.

Daily System Preparation

Integrator parameters were initialized according to the

following criteria:

a, Point evaluation
b. Attenuation

c. Peak markers

d. Auto zero

e. Baseline offset (mininum 10 percent of full scale)
The baseline was checked for drift, noise, etec.
The following system parameters were set:

a. Gas flows (Note: N2, air, and He tank pressures).

b. Temperatures

1) Injector
2) Column
3) Detector

After the last analysis of the day, conditioned septa were
rotated into 1injection ports wused during the day s&and
replaced with fresh septa.

Column and injector temperatures were increased to bake

out residual contamination.
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Syringes were cleaned each day.

a. 2 cc and 10 cc syringes were cleaned with Alconox or

equivalent detergent and brush.

b. Microliter syringes were cleaned daily with IFA or

MeOH and purged with N Syringe Kleen was used to

9
remove metal deposits in the barrel.

c. Syringes were baked in the gas chromatograph oven
overnight at a minimum temperature of 606°C to drive
of f organic contaminants which may have absorbed onto

the syringe material.
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5.0 RESULTS

This section presents the results of testing activities conducted
December 2nd through December 15th, 1987 at the McClellan Air Force Base (AFB)
for 15 sites (13 landfills and 2 gas monitoring systems associated with Area D
cap). Testing was conducted following the procedures described in "McClellan
AFB Calderon Investigation Draft Quality Assurance Project Plan (QAPP)"
(Radian Corporation, 1987). This project plan was approved by a Sacramento

County Air Pollution Control Officer.

The general sampling information provided in Section 5.1 is perti-
nent to all samples collected. This section provides information on ambient
air monitoring, data evaluation, sampling conditions, emissions screening, and
land use surrounding the base. Section 5.2 contains site-specific results for
all 13 landfill sites sampled. The detailed information provided in this
subsection includes a site description, the number of samples analyzed, the
results of sampling and daily weather information for the period just prior to

and during the field activities.

5.1 Ge o o)

5.1.1 Ambjent Air

Ambient air testing was not performed as part of the landfill
testing program for any of the sites. The decision to proceed with subsequent
ambient air testing will be based on the interpretation of the landfill gas

characterization and gas migration results presented in this document.

5.1.2 Data Interpretation

All analytical data were evaluated on the basis of the limits of
detection and quantitation. This evaluation protocol is an accepted practice
when sample results are at or near method detection limits. Detection and

quantitation limits are defined as follows:

Rev., 02/15/88 5-1
Calderon (SWAT)




cCORPORATION

. Limit of Detection (LOD) - the minimum concentration of a

compound that can be determined to be statistically different
from a blank. At a confidence level of 99 percent, the LOD =
(average blank concentration) + (3 x standard deviation of
blanks). For compounds not detected in any blank, the LOD is
assumed to equal the method detection 1limit or analytical

detection limit.

o Limit of Quantjitation (LOQ) - the concentration of a compound

above which quantitative results are obtained with a specified
degree of accuracy. For an uncertainty of + 30 percent and a
confidence level of 99 percent, the L0OQ = (average blank
concentration) + (10 x standard deviation of blanks). For
compounds not detected in any blank, the LOQ equals 3.3 times
the method detection limit.

The analytical detection 1limit and the required detection
limits are given in Table 5-1. The limits of detection and
quantitation are also given in Table 5-1. The raw data used to
calculate the limits of detection and quantitation are given in
Appendix B. Limits of detection and quantitation for oxygen
and nitrogen have not been calculated because these compounds

are naturally occurring at concentrations.

The analytical results are presented in Tables 2-1 through 2-15
(condensed analytical results are included in Appendix A; raw analytical data
are included in Appendix B). Additional sampling result summaries are pre-
sented in this section for each of the investigated sites. The focus of these
additional tables is to present the maximum concentration values that exceeded
the limit of quantitation and are considered valid results with a high degree

of certainty.
5.1.2.1 ua e

Quality assurance activities associated with the testing program

include a multipoint (three point) calibration of the field gas chromatograph
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(GC) daily response factor checks, daily system (probe) and air blanks, each
sample analyzed in duplicate, and duplicate sampling and analysis using
duplicate probes. The results of these activities for the period of December

2 through December 15, 1987 are presented in Appendix B and discussed below.

Prior to initiating field sampling and analysis, a three-point
calibration of the field GC was performed for all 14 test species, except
vinyl chloride. The correlation coefficient for the multipoint calibration
ranged from 0.949 to 0.999 for nitrogen. The average correlation coefficient
was 0.993, which was slightly below the target correlation coefficient of
0.994. Twelve of the 14 compounds had correlation coefficients greater than
0.995. A summary of the instrument, detector and column, and the multipoint
calibration information, provided by the Tracer Research Corporation, is

presented in Appendix F.

A single-point calibration was performed daily to determine the
daily average response factor for each compound. This single-point check was
repeated after ten samples to determine instrument drift. All 14 compounds
were within the acceptance criteria of + 20 percent change in response factor.

All single-point calibration data are considered acceptable.

Daily system blank checks (through the probe) and air blank samples
were performed to determine if probe contamination existed. The system blank
concentrations were equivalent to the air blank concentration except for
trichloroethylene. For trichlorethylene, the system blank concentrations were

one order of magnitude higher than the air blank.

The reagent blank data were used to determine the limits of detec-
tion and quantitation for the individual compounds as discussed in Section
5.2. The calculated limits of detection and quantitation were less than or
equal required detection limits for all compounds listed in the "Hazardous
Waste Disposal Site Testing Guideline,” ARB, 1987. These results indicate
that the sampling and analysis methodologies were sufficient to meet the

testing program objectives.
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Duplicate samples were collected using a separate sampling probe,
one foot apart from the original sampling point. Six of the 14 components
were detected in both samples. The recommended acceptance criteria for the
precision of a field activity is a coefficient of variation (CV) of <50
percent. This allows for any sampling variability. The CVs for the duplicate
sample ranged from 0 to 47 percent, meeting the recommended acceptance

criteria.

A daily checklist was completed by the field technician. The list
was prepared at the end of the day as a final check to ensure all the Quality

Control (QC) checks had been performed by the field personnel.

5.1.3  Sampling Conditions

The "Hazardous Waste Disposal Site Testing Guidelines” identify
specific and minimum sampling conditions for\collecting surface landfill, and
perimeter gas samples (California Air Resources Board, 1987). Precipitation
and temperature are both important factors in assessing the usefulness of the
sample results. Table 5-2 summarizes the temperature and precipitation data
collected by the McClellan AFB, Detachment 8, 17th Weather Squadron for the

months of November and December 1987.

The weather conditions summarized in Table 5-2 indicate rain periods
throughout the sampling program (December &4th through 15th). The only sam-
pling events that had no rain 72 hours prior to sampling occurred on December
lath and 15th. Hand augers were used whenever possible to determine how deep,
the zone of water saturation extended. In almost all cases the zone extended
no more than three feet. Discussions of the hand augering performed on each

day of sampling can be found in Section 5.2.
5.1.4 Gas Characterizat
Landfill gas characterization consisted of an emissions screening

survey and landfill gas testing. An emissions screening survey of each

Rev. 02/15/88 5-5
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TABLE 5-2. WEATHER CONDITIONS FOR McCLELLAN AFBa

Number of Temperature Mean
Samples Precipitation Peak Wind Range Temperature
Date Collected (inches) (knots) (°F) (°F)
NOVEMBER
20 -- 0.31 14 57 - 50 54
21 .- 0.01 7 57 - 48 53
22 -- 0 2 55 - 39 47
23 -- 0 6 5 - 37 46
24 -- 0 12 60 - 44 52
25 -- 0 0 61 - 42 52
26 -- 0 0 59 - 35 47
27 .- 0.02 0 58 - 34 46
28 -- 0 0 59 - 40 50
29 -- 0 0 57 - 43 50
30 -- 1.27 0 53 - 47 50
DECEMBER
1 -- 0.35 0 60 - 49 55
2 2P 0.06 0 65 - 56 61
3 1P 0 10 67 - 56 62
4 6P 0.33 12 60 - S1 56
5 9P 0.01 0 58 - 53 56
6 -- 0.54 0 59 - 52 56
7 5V/9P ) 0 59 - 48 5S4
8 v 0.49 0 54 - 39 47
9 5v/7?P 0.1 0 60 - 52 56
10 10p Trace 0 65 - 52 59
11 13p/1V 0 0 58 - 44 51
12 -- 0 0 56 - 41 49
13 -- 0 0 53 - 36 45
14 6P/4V 0 0 48 - 35 42
15 2P/7V 0.05 0 53 - 38 46
16 .- 1.12 0 S1 - 44 48
17 -- 0 7 57 - 37 47
18 -- 0.02 6 53 - 38 46
19 -- 0.01 8 58 - 42 50
20 -- 0 8 48 - 37 43
21 .- 0.07 6 52 - 42 47
22 -- 0.18 16 54 - 43 49
SOURCE: McClellan AFB, Detachment 8, 17th Weather Squadron.
; Data obtained from on-base monitoring.
1987.
P = Probe

V = Vapor well
-- = No samples collected.
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landfill was performed on November 23, 1987. During the survey, a technician
walked over each disposal site surface with a portable flame 1ionization
detector. The detector used was a Foxboro Corporation Model 0OVA-108 Organic
Vapor Analyzer, which has a calibrated range of 1 to 10,000 parts per million
volume (ppmv) total hydrocarbons (calibrated as methane in air). The techni-
cian measured for landfill gas by holding the instrument probe within three
inches of the landfill surface while walking a grid pattern over the entire
site. The technician measured background levels before and after the survey
by standing at the upwind end of the disposal site, holding the detector probe

ten feet above the ground, and noting the reading after one minute.

The background level measured before and after the emissions screen-
ing survey was equal to or less than 3.5 ppm. During the emissions screening
survey, no levels exceeding the background level were measured. No readings
above the 50 ppm methane criteria were observed. The emissions screening
included measurements across each landfill and along the perimeter of the
landfill. 1In some cases only the perimeter was accessible due to physical
barriers such as buildings or stored conmnstruction materials. The path
traveled for each landfill during this screening is presented in Appendix C.
The path traveled for Area D is presented in Figure 5-17. Meteorological
observations during the survey were: 3-4 mph wind, no rain, and temperatures
ranging from 47 to 70°F (see Table 5-2). The emission screening data sheet

and instrument calibration sheet are also included as Appendix C.

5.1.4.1 A 0 umb n stem

The following numbering system has been established for identifying
the sample results of the field testing. Two corresponding sets of numbers
have been 1identified for each set of soil-gas analytical results. The
analytical results numbering system is used to identify the locations of the
landfill and gas migration samples in each of the site maps and in the
analytical results summaries. The analytical results identification (ID)
numbering system is a two-number sequence. The first number corresponds to

the site number and is followed by a number in parenthesis identifying a

Rev. 02/15/88
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unique sample location. For example, the sample number 12(2) identifies the
sample location "(2)" for Site 12. The field ID numbering system is footnoted
in the data summaries in Section 2.0. The raw data is presented in Appendices
A and B and were generated by Tracer Research Inc., a subcontractor to Radian

Corporation.

The field ID number is an alpha numeric designation, beginning with
a two digit alpha code (i.e., SG for soil gas, VW for vapor well, and VC for
vent cap) describing the type of sample source. This alpha code is foliowed
by a three digit alpha numeric code which identifies the site number and
whether it is a landfill gas probe location (designated L) or a gas migration
perimeter probe (designated by a P). For example, a landfill probe for Site
15 would be designated as SG-15L. The analytical results summaries presented
in Section 2.0 provide footnotes that identify the analytical results IT
number and the corresponding field ID number for ease in reviewing the raw

data tables in the appendices.

5.2 Individual Landfill, Vent Cap and Vapor Well Sample Results

This section contains detailed information about the 65 soil-gas
probe samples and the 23 vapor well samples collected. Information included
in each subsection includes site location, site description, number of samples
taken, sample depths, soil gas characterization, daily precipitation data, and
hand augering information. Figures 5-1 through 5-17 contain area maps and

sample locaticons,

Soil probe samples were driven as close to the 6-foot (perimeter) or
8-foot (landfill) goal as possible; however, two conditions necessitated a
shallower sample depth. The first is refusal of the probe by the underlying
ground formations or site debris (a second attempt was made before a sample
was taken). The second reason for a shallower sample depth was pcor scil-gasg
migration indicated by a high vacuum at the vacuum pump. The prohe was pulled
up until the vacuum fell below the maxzimum 23 pounds per square inch (psi) to

approximately 17 psi. The drop in the vacuum indicated & soil-gas flow
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through the sampling probe; however, sometimes this vacuum reading would not
drop until the probe had been pulled up one or more feet past the six- or
eight-foot depth. Tﬁe high vacuum conditions were caused by the tightly
packed nature of the clay soils and in some instances, the presence of satur-

ated conditions.

Landfill gas samples were all analyzed for methane, fixed gases
(carbon dioxide, nitrogen, and oxygen), and the 10 specified air contaminant
compounds listed in Tab.e 1-1. Perimeter probes were also included in this
full spectrum analysis, even though California Air Resources Board (ARB)
guidelines allow for methane only to be sampled if the landfill samples have
no detectable amounts of the compounds listed in Table 1-1. This more conser-
vative approach was used in the event that a perimeter sample was located over
a landfill, and to provide more complete information about any off-site

soil-gas migration.

The analytical results for the probe, gas vent, and vapor well are
presented in Tables 2-1 through 2-17. The quality control measures used for

the project are described in Subsection 5.1.
5.2.1 and a s

Site 7 is located on the west side of the base, east of Building
701. The site is flat, except for a small mound of rubble in the center, and
is covered with native vegetation. The site was previously used as a sludge
and oil pit and measured approximately 380 feet by 93 feet by 23 feet deep.
Samples of the waste showed low concentrations of a variety of VOCs,
base/neutral and acid extractable compounds. One PCB was detected in one
sample. Elevated concentrations of phenanthrene and Aroclor 1254 in composite

waste samples were detected.

The landfill and gas migration testing locations for Site 7 are

presented in Figure 5-1.
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5.2.1.1 Samples

A total of six probes samples were taken at Site 7; five in the area

of the landfill and one in the western perimeter.

As shown in Figure 5-1, the Site 7 samples are labeled 7(1l) through
7(6). Probe depths ranged from two to eight feet; the two foot sample was
from the perimeter probe and due to probe refusal. The cause for this probe
refusal is thought to be a layer of shallow sandstone which the probes are
unable to penetrate. Other sites in the area had similar problems at similar

depths. This layer of sandstone was noted at Site 43.

Landfill and perimeter probe samples for Site 7 were all collected
on December 4th and 5th. Rainfall had occurred in the 72 hours prior to
December 4th and December 5th, and it rained both sampling days. Approximate-
ly 0.33 inches of precipitation occurred on the 4th, and a lighter precipita-
tion of 0.01 inches fell on the Sth. The cumulative rainfall for the preced-
ing 72 hours to December 4th was 0.41 inches, the cumulative rainfall for the
preceding 72 hours to December 5th was 0.34 inches. In accordance with the
sampling protocol for conditions where rainfall occurred during sampling or 72
hours prior to sampling, hand augers were used to bore and collect soil
samples for inspection of soil moisture in the sampling areas on December 4th

and 5th at Site 7; dry soil was found at 3 and 2 feet, respectively.

The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter probes,
are given in Table 2-1. Table 5-3 further summarizes the Table 2-1 results.
Table 5-3 presents the maximum concentration value detected above the limit of
quantitation (LOQ) for the specified air contaminants listed in Table 1-1.
All other air contaminants tested below the limit of quantitation. It should
be noted that the Site 7 perimeter sample is also part of a series of perime-
ter sample locations surrounding a cluster of seven sites. Sixteen perimeter

samples were located to detect off-site gas migration at Sites 7, 8, 10, 11,
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CONPORATION

12, 13, and 14 as shown in Figure 5-2. It was felt that a greater number of
perimeter probes around these sites could offset an inability to install

landfill probes and still provide useful information for these three sites.

5.2.2 Landfill Gas Testing Results for Site 8

Site 8 is located on the west side of the base, 280 feet east of
Site 7 and 700 feet northwest of Building 774, The site area is approximately
435 feet by 135 feet by 20 feet deep, and was previously a sludge and refuse
landfill. Site 8 1is covered by natural vegetation and some construction
debris. A significant feature of this site is the large berm that encompasses
the site, making some perimeter areas inaccessible. Historical soil samgles
of the waste showed very few VOCs, including benzene, toluene, trans-1,2-
dichloroethylene, and acetone, up to 10 base/neutral compounds of which
chrysene, phenanthrene, 3,4-benzofluoroanthene (560 wug/kg), dibenzo(a,h)
anthracene (1,500 wug/kg), and indeno(1,2,3-cd)pyrene (1,200 ug/kg) were
detected in elevated levels. No acid extractable compounds or pesticides and
PCBs were detected. Elevated concentrations of oil and grease (300-6,17C
ug/kg) and three heavy metals also were detected. All heavy metal concentre-
tions were below total threshold limit concentration (TTLC) values, as estab-
lished by the California Department of Health Services (DOHS). Currently, the

bermed area appears to be used as a military training ground.

An area map of Site 8, along with the sample probe locations, is

presented in Figure 5-3.

A total of eight probe samples were taken at Site 8; five in the
area of the landfill and three around the perimeter. As shown in Figure 5-3
the samples are labeled 8(1) through 8(8). Probe depths ranged from 4 to 8
feet; the eight-foot target depths were achieved on four of the probes as

Table 2-2 indicates.
Landfill and perimeter probe samples for Site 8 were all collected

on December 10th and 11lth. Rainfall had occurred in the 72 hours prior to

Rev. 02/22/88 5-13
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CORPORATION

sampling, and trace rainfall occurred on December 10. Approximately 0.50
inches of precipitation occurred in the 72 hours prior to December 10, and
0.50 inches of precipitation had occurred prior to December 11. A hand auger
sample was taken in Site 8 on December 7th prior to sampling and showed dry
soil at 2.5 feet; and a hand auger on December 10th in Site 8 also showed dry
soil at 3 feet. Since only trace rainfall occurred on December 1llth, no

repeat augering was performed on that day.

The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter probes
are given in Table 2-2. Table 5-4 further summarizes the Table 2-2 results.
Table 5-4 presents the maximum concentration value detected above the limit of
quantitation (LOQ) for the specified air contaminants listed ir Table 1-1.

All other tested air contaminants were below the limit of quantitation.

5.2.3 Landfill Gas Testing Results for Sites 10, 11, and 12

Sites 10, 11, and 12 are located near Site 7 and 8. These three
sites are very close together and were studied as a group rather than discrete
sites. Because the sites are close together, attempts to distinguish between

them for this field investigation proved to be difficult or impossible.

Site 10 is located about 140 feet south of Site 8 on the west side
of the base and is 500 feet west of Building 774 (see Figure 5-4). The site
area is approximately 530 feet by 100 feet by 15 feet deep and was used as a
so0lid waste landfill. It is covered by natural vegetation and some construc-
tion refuse. Historical socil samples collected from the area by MclLaren
Engineering contained a variety of compounds including 8 VOCs, 15 base/neutral
compounds, 2 acid extractable compounds, 2 non-priority compounds, and one
PCB. Elevated concentrations of chloroform (41-890 ug/kg), acenaphthene (140
ug/kg), anthracene (110 ug/kg), chrysene (400 ug/kg), fluorene (230 ug/kg),
naphthalene (210 ug/kg), phenanthrene (500 ug/kg), pyrene (930 ug/kg) and
Aroclor 1260 (PCB 1260) (1,490-150,000 ug/kg) were detected. The waste
samples also showed a variety of heavy metals. Total concentrations of
cadmium, copper, lead, and zinc were above DHS TTLC values. Soluble concen-
trations of antimony, cadmium, copper, lead, and zinc were detected at

Rev. 02/17/88 5-16
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Sample Locations for Area C, Site 10, McClellan AFB.




concentrations above soluble threshold limit concentration (STLC) values, as
established by DHS. Currently, a portion of Site 10 is being used as a

secured storage area for low level contaminanted soils.

Site 11 is located 90 feet west of Site 10 and 600 feet west of
Building 774 (see Figure 5-5). The site area is 405 feet by 80 feet by 6 feet
deep, and was previously used as a solid waste landfill. Currently, a large
portion of this site is being used as a secured storage area for low-level
contaminated soils. Historical soil samples collected from the area by
McClaren Engineering contained low concentrations of VOCs, and a variety of
acid extractable compounds, PCBs, base/neutral extractable compounds, and
metals. VOCs detected included chloroform (53-140 wug/kg), chlorobenzene
(190-380 ug/kg), and dichloromethane (260 ug/kg). Elevated concentrations of
phenanthene (370 ug/kg), fluorene (240 ug/kg), and pyrene (240 ug/kg) were
detected. 0il and grease (220-6,430 mg/kg) and phenolic compounds were
detected. Concentrations of total lead were above TTLC values. Concentra-
tions of soluble lead were above STLC values. Concentrations of total and
soluble chromium were above TTLC and STLC values for chromium VI but below

TTLC and STLC values for chromium IIT.

Site 12 is located 90 feet west of Site 11 and 900 feet southwest of
Building 774 (see Figure 5-6). The site area is 610 feet by 90 feet by 12
feet deep, and was previously used as a solid waste landfill. A large porticn
of Site 12 is also being used as a secured storage area for low-level contami-
nated soil. Historical site samples collected from the area by l!cLaren
contained a variety of VOC and non-VOC compounds and heavy metals. Dichloroe-
methane (methylene chloride) (200-210 ug/kg) was detected in and immediztely
below the waste at elevated concentrations. The waste samples also showed
anthracene (5,900 ug/kg), benzo(a)anthracene (13,000 ug/kg), chrysene (12,000
ug/kg), fluoranthene (28,000 ug/kg), and fluorene (5,400 ug/kg) at elevated
concentrations. Soluble lead was above STLC values. Analyses of soil samples
from around the pit indicated little lateral migration from the pit, except
possibly to the east where moderate levels of VOCs were detected. The com-

pound 1,1-dichloroethylene (2,200 ug/kg) was detected in a boring to the east
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of the pit at elevated concentrations but was not detected in the waste. The
soil sample borings indicated that the extent of the buried waste was wider
than shown in the 1968 photograph. The actual width was approximately 90

feet.

Area maps for these three sites along with sample locations can be
found in Figures 5-4 through 5-6. As Figures 5-4 through 5-6 show, Sites 10,
11, and 12 consisted of perimeter probe samples only. Landfill samples were
not collected because of access problems to the landfill areas. Portions of
each of these sites are being used as a secured storage area for low-level
contaminated soils. A total of nine perimeter probe samples were placed
around the site; two extra probes were placed at the north end of Site 12
since the probe 12(2) showed elevated levels of vinyl chloride and benzene.
The probe samples are labeled 10(1l) through 10(3) 11(1l) and 11(2),; and 12(1)
through 12(4).

Perimeter probe depths ranged from 2 to 6 feet. Shallow probe
depths resulted when the probes encountered a sandstone formation. This sand-
stone formation was also encountered during probe installation at nearby

sites.

Probe samples for these three sites were collected on December 5, 7,
and 15. Rainfall occurred within a 72-hour period prior to sampling on
December 5 and December 7. Rainfall occurred on December 15. A light precip-
itation of 0.01 inches occurred on December 5 and a cumulative 0.39 inches of
rainfall occurred in the 72 hours prior to December 5. Approximately 0.88
inches of precipitation had occurred in a 72-hour period prior to December 7.
Approximately 0.05 inches of rainfall was recorded on December 15. No rain-
fall had occurred in the previous 72 hours to December 15. Hand augers were
used to bore and collect soil samples which were inspected to determine the
soil moisture conditions at depth in the sampling areas. Hand auger samples
were collected on December 5 at Site 7, Dry soil was noted at a 2-foot depth.
Hand auger samples were also taken on December 7 between Sites 1l and 12. Dry

soil was noted at a 3-foot depth.
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The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter probes,
for Sites 10, 11, and 12 are given in Tables 2-3, 2-4, and 2-5. Tables 5-5,
5-6 and 5-7 further summarize the Table 2~4 through 2-6 results. Tables 5-5
through 5-7 each presents the maximum concentraticn value detected above the
limit of quantitation (LOQ) for the specified air contaminants listed in Table
1-1 for Sites 10, 11, and 12, respectively. All other tested air contaminants

were below the limit of quantitation.

5.2.4 Landfill Gas Testing Results For Sites 13 and 14

Site 13 is located 20 feet west of Site 12 and 1,000 feet west of
Building 774 (see Figure 5-7). The site area is 600 feet by 90 feet by 15
feet deep, and was previously used as a solid waste landfill. Site 13 is
divided by an asphalt road that leads to Sites 7 and 9. Historical site
samples collected from the area by Mclaren contained metal pieces, wood,
burlap, plastic, paper, and carbonaceous {(burned) material. Releases of an
unknown gas were observed while drilling the cased borings. The first cased
boring was terminated. The gas from the second cased boring was sampled
twice, and analyses showed the gas was predominantly methane. Composite
analyses of the waste showed low to high concentrations of VOCs, including
acetone and 2-butanone above 40,000 ug/kg. Dichloromethane (27-96 ug/kg) was
also detected. These samples also showed a variety of base/neutral and acid
extractable, non-priority, pesticide, and PCB compounds. Elevated concentra-
tions of acenaphthene (100 ug/kg), chrysene (170 ug/kg), phenanthrene (190
ug/kg), pyrene (150 ug/kg), n-nitrosodiphenylamine (220 ug/kg), chlordane (720
ug/kg), and PCB 1260 (1,000-1,800 ug/kg) were detected.

Site 14 is located 90 feet west of Site 13, adjacent to Patrol Rocad
and south of Building 701 (see Figure 5-8). The site area is approximately
600 feet by 90 feet by 14 feet deep, and was previously used as a solid waste
landfill, Site 14 1is covered by grass and natural vegetation; a large,
15-foot high mound of so0il covers the length of the site. Historical soil

samples collected from the area by Mclaren contained buried burn debris
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Sample Locations for Area C, Site 13, at McClellan AFB.
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consisting of metal, glass, wood, cloth, paper, and vegetative debris.
Composite analyses of the waste showed low concentrations of VOCs and a
variety of non-VOC compounds. VOCs detected included dichloromethane (48-14C
ug/kg), toluene (22-43 ug/kg), and chlorobenzene (13-46 ug/kg). Elevated
concentrations of acenaphthene (210 ug/kg), anthracene (150 ug/kg), fluorene
(300 ug/kg), phenanthrene (1,300 ug/kg), and pyrene (240 ug/kg) were detected.
A concentration of total mercury was above TTLC values, and concentrations of

soluble cadmiumand soluble lead were above STLC values.

Sites 13 and 14 had a total of B soil gas probe samples collected.
Three were located in the 1landfill area and five at the perimeter. The
samples are designated as 13(1) through 13(3) and 14(1) through 14(%), an
extra landfill sample was taken in an attempt to reach the target sampling
depth of 8 feet. Sample depths ranged from 5 to 8 feet; three of the eight
samples reached the target sampling depths. The landfill and perimeter prote

samples were collected on December 2, 3, and 4 for these sites.

Rainfall occurred on two of the three sampling days. Rainfall had
occurred 72 hours prior to each of the sampling days. Approximately 0.06
inches of precipitation occurred on December 2. In the 72 hours prior tc
December 2, 1.7 inches of rain occurred. ©No rain fell on December 3, but
approximately 1.7 inches of rain had fallen within the previous 72 hours.
Approximately 0.33 inches of rain fell on December 4., In the 72 hours prior

tc December 4, 0.41 inches of rain had occurred.

Hand augers were used to bore and collect soil samples which were
inspected to determine the soil moisture conditicns at depth in the sampling
areas. Hand auger samples were collected on December 4 at Sites 13 and 14.
Dry soil was noted at a depth of 2 feet in Site 13 and at a depth of 1.5 feet

in Site 1l4.

The analytical results for Sites 13 and 14 for gas characterization
sampling, using landfill probes, and off-site gas migration sampling, using

perimeter probes, are given in Table 2-6 and 2-7. Tables 5-8 and 5-9 further
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CONPORATION

summarize the Table 2-6 and 2-7 results. Tables 5-8 and 5-9 each present the
maximum concentration value detected above the limit of quantitation (LOQ) for
the specified air contaminants listed in Table 1-1 for Sites 13 and 14,
respectively. All other tested air contaminants were below the limit of

quantitation,

5.2.5 Landfi Gas Testing Resu e

Site 22 is located on the west side of the base, 140 feet east of
Patrol Road and south of Waste Treatment Plant Aeration Basin. The site area
is approximately 400 feet by 100 feet. Previously it was used as a burn pit
and solid waste landfill. Site 22 and the surrounding area are being used to
store construction materials. For the most part, the site is flat and covered
with bare soil. Historical soil samples collected from this area by McLaren
contained metal and wire pieces, concrete and asphalt, rubble, burned wood,
g’.ass, rubber, and sludge-like material. Composite analyses of the waste
showed low te high concentrations of VOC and non-VOC compounds and elevated
concentrations of heavy metals. Elevated concentrations of 13 base/neutral
compounds and one PCB was detected. Base/neutral compounds included fluorene
(170-510 ug/kg), acenaphthene (130-340 ug/kg), and phenanthrene (160-3,200
ug/kg). Total lead exceeded the TTLC value, and soluble antimony exceeded the
STLC value 0il and grease concentrations in the waste ranged from 2,910

mg/kg to 27,000 mg/kg.

Soil sample borings were drilled around the burn pit to characterize
lateral migration from the site. These borings showed moderate to high
concentrations to 80 feet. Analyses of soil samples around the pit showed a
variety of volatile organic and nonvolatile organic compounds. Trichloro-
ethylene was detected in all three borings at concentrations ranging from 55
to 4,600 ug/kg. Elevated concentrations from one to three base/neutral
extractable compounds were detected. The results indicated significant
lateral migration of contaminants, invluding chlorobenzene (23-6,600 ug/kg),
ethylbenzene, TCE, toluene (12-5,200 ug/kg), total xylenes (380-31,000 ug/kg),
acenaphthene (130-340 ug/kg), fluorene (170-510 ug/kg), phenanthrene
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(160-3,200 ug/kg), and 2-methylnaphthalene. An area map with the sample

locations and site area can be found in Figure 5-9.

A total of five probe samples were analyzed at Site 22, four samples

were taken from inside the landfill area, and one taken at the west perimeter.

Five landfill samples originally were proposed for Site 22. The
presence of surface water at the southeast end of the site resulted in a
modification to the sampling strategy. Four landfill probe samples and one

perimeter probe were sampled. The sampling depths ranged from 5 to 8 feet.

Landfill and perimeter probes were collected for Site 22 on Decem-
ber 10. A trace of rain occurred on that day. In the 72 hours prior to
December 10, approximately 0.50 inches of rain occurred. Because Site 22 is
covered with packed gravel, the Site 22 sampling area could not be hand
augered to collect soil samples to inspect the soil moisture conditions at
depth. Instead, soil conditions were estimated by collecting a hand auger
sample at Site 8 the same day. The Site 8 hand auger sample indicated dry

soil conditions at a 3-foot depth.

The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter probes,
for Site 22, are given in Table 2-8, Table 5-10 further summarizes the Table
2-8 results. Table 5-10 presents the maximum concentration value detected
above the 1limit of quantitation (LOQ) for the specified air contaminants

listed in Table 1-1. All other tested air contaminants were below LOQ.

5.2.6 Landfill Gas Testing Results for Site 24

Site 24 is located approximately 900 feet east of Building 621 at
the southern end of the base. The site area is approximately 515 feet by 80

feet by 11 feet deep. It was previously used as a solid waste landfill.
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The site is partially covered by a drainage ditch and an asphalt
parking lot. The remainder of the site is covered by native vegetation and is
not currently in use. Historical soil samples collected from the area by
MclLaren contained low concentrations of three VOCs. One composite waste
sample showed concentrations of four base/neutral extractable compounds and
one acid extractable compound. An elevated concentrations of benzo(a)pyrene
(1,200 ug/kg) was detected in this sample. Elevated total concentrations of
five heavy metals were detected in composite waste samples. Total lead in one

composite waste sample exceeded the DHS TTLC.

Figure 5-10 shows the area around the landfill, the landfill and the

probe locations.

A total of six probe samples were taken in the area or Site 24.
Four probe samples were taken inside the landfill area and two were taken at
the perimeter. The samples are labeled 24(1) through 24(6). The sample
depths ranged from 2 to 8 feet; eight-foot sampling depths were reached on

three of the six samples.

Landfill and perimeter probe samples were collected for Site 24 on
December 14. No precipitation occurred on the sampling day or in the 72-hour

period prior to December 14,

A hand auger was used to bore and collect soil samples which were
inspected to determine the soil moisture conditions at depth in the sampling
area. Hand auger samples collected on December 14 showed dry soil conditions

at the 3-foot depth.

The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter protes,
for Site 24, are given in Table 2-9. Table 5-11 further summarizes the Table
2-9 results. Table 5-11 presents the maximum concentration value detected
above the limit of quantitation (LOQ) for the specified air contaminants
listed in Table 1-1. All other tested air contaminants were below the limit

of quantitation.

Rev. 02/17/88 5-36
Calderon (SWAT)




o P

LEGEND

0 400
————|
SCALE IN FEET

SITE 24
T 240

éa_smm.e PROBES 77

Figure 5-10. Sample Locations for Other Areas, Site 24, at McClellan AFB.
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5.2.7 d G u ite 38

Site 38 is located in the southeast corner of the base under Build-
ing 475. The site was previously used as a sludge landfill, which also con-
tained underground storage tanks. It measured approximately 600 feet long by
400 feet wide. The landfill currently is beneath an aircraft engine shop.
The major features of the area include buildings 475, 473, and 429, which
cover about 70 percent of the landfill area. Historical soil samples col-
lected by Mclaren, contained VOCs in soill samples from eight borings. Base/
neutral compounds were detected in soil samples from seven borings. Non-
priority pollutant compounds were detected in one boring. Elevated concentra-
tions of total heavy metals were detected in two borings. Elevated concentra-

tions of oil and grease were detected in two borings.

The sample from 9 feet in one boring contained concentrations of 13
VOCs ranging from 180 ug/kg for chloroform to 430,000 ug/kg for total xylenes.
Chlorobenzene, ethylbenzene, toluene, 2-butanone, 2-hexanone, &4-methyl-2-
pentanone, and total xylenes were detected at concentrations over 10,000
ug/kg. This sample also showed concentrations of four base/neutral extract-
able compounds ranging from 130 ug/kg for phenanthrene to 230 ug/kg for
dinitrotoluene, and concentrations of four non-priority pollutant compounds
ranging from 100 ug/kg for dibenzofuran to 580 ug/kg for 2-methylnaphthalene.

0il and grease were detected at a concentrations of 540 mg/kg.

Sampling of the headspace over auger boring cuttings with an HNu
instrument and at borehole locations indicated low readings (<10 ppm) in 12
borings, moderate (10-100 ppm) in six borings, and high (>100 ppm) in two

borings.

HNu cutting and headspace readings varied from less than 10 to 300
ppm. Strong odors were noted in six borings. Discolored soil was observed

near the surface in six borings.
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Figure 5-11 contains an area map, the landfill boundaries and the
soil probe locations. The eight-foot sampling target depth was reached on one
probe only; the range of probe depths was 2 to 6 feet. Two perimeter probes
38(6) and 38(7) were driven to 3 feet. Water was encountered at this depth
and was sucked into the vacuum pump which prevented sampling at these perime-

ter locations.

Landfill probe samples were collected for Site 38 on December 11.
No precipitation occurred on the sampling day; however, in the 72 hours prior
to December 11, approximately 0.50 inches plus a "trace" of rain had fallen.
Site 38 is covered by asphalt, concrete and/or gravel-packed parking lots. No
hand auger samples were taken to determine the soil moisture conditions at

depth prior to collecting landfill and perimeter probe samples.

The analytical results for gas characterization sampling, using
landfill probes, for Site 38, is given in Table 2-10. Table 5-12 further
summarizes the Table 2-10 results. Table 5-12 presents the maximum
concentration value detected above the limit of quantitation (LOQ) for the
specified air contaminants listed in Table 1-1. All other tested air contami-

nants were below the limit of quantitation.

5.2.8 Ga e e 4

Site 42 is located 140 feet north of Site 22 under the Waste Treat-
ment Plant on the west side of the base. Site 42 is approximately 210 feet by
50 feet by 6 feet deep. Previously it was used as an oil storage area and
solid waste landfill. Historical soil samples collected from the area by
McLaren contained low to high concentrations of VOCs, elevated levels of
chloroform, and low concentrations of base/neutral extractable compounds. PCB

1254 was detected in one sample at an elevated concentration.

The burn pit at Site 42 was found to contain buried debris consist-
ing of burnt debris, wood, plastic, and metal fragments. Analysis of the

waste showed low to moderate concentrations of VOCs and non-VOCs. Elevated
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Figure 5-11. Sample Locations for Area A, Site 38, at McClellan AFB.
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conRPORATYION

concentrations of phenanthrene was detected. Elevated concentrations of oil
and grease and heavy metals also were detected, including total copper above

TTLC values, and soluble cadmium and soluble lead above STLC values.

Analyses of soil samples from around Site 42 detected a variety of
VOC and non-VOC compounds. VOCs detected in shallow soils include trichloro-
ethylene (640-5,400 ug/kg) and trans-1,2-dichloroethylene (880-3,400 ug/kg).
One soil sample boring to the southeast of the Site 42 oil storage ponds
showed a number of VOC and non-VOC compounds, of which elevated concentrations
of acenaphthylene (150 ug/kg), £fluorenme (240-560 ug/kg), and phenanthrene
(160-520 ug/kg) were detected.

Figure 5-12 is an area map of the landfill location arid the sample
points 42(1) through 42(4). A total of four probe samples were taken; one
landfill probe and three perimeter probes. Probe sample depths ranged from 3
to 6 feet with refusal on all but one sample, possibly due to subsurface

construction material.

Landfill and perimeter probe samples were collected for Site 42 on
December 11. No precipitation occurred on the sampling day; however in the 72
hours prior to December 11, approximately 0.50 inches plus a "trace" of rain
had fallen. Site 42 is a covered site. No hand auger samples were taken to
determine the soil moisture conditions at depth prior to collecting landfill

and perimeter probe samples.

The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter probes,
are given in Table 2-12. Table 5-13 further summarizes the Table 2-12 re-
sults. Table 5-13 presents the maximum concentration value detected above the
limit of quantitation (LOQ) for the specified air contaminants listed in Table

1-1. All other tested air contaminants were below the limit of quantitation.
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5.2.9 i ti jte &

Site 43 is located on the west side of the base, 800 feet south of
Site 13 and 600 feet northwest from Building 704. The site area is approxi-
mately 405 feet by 50 feet by 10 feet deep. Previously it was used as a solid
waste landfill. Some construction rubble is lying over the site. Historical
soil samples collected from the area by McLaren Engineering contained burned
wood, metal pieces, wire, glass, and plastic. Most of the waste appeared
burned. Analyses of the waste showed a variety of VOCs. Also detected were a
number of base/neutral extractable compounds, of which acenaphthene (370
ug/kg), benzo(a)anthracene (130-1,100 wug/kg), chrysene (260-1,500 wug/kg),
2,4-dinitrotoluene (1,000 wug/kg), fluorene (380-460 wug/kg), nitrobenzene
(750 ug/kg), and phenanthrene (1,400-1,800 ug/kg) were detected at elevated
levels. A number of other non-VOC compounds were detected, including PCB 1254
in one boring at 4,600 ug/kg. Also, elevated concentrations of oil and grease
up to 17,000 mg/kg and heavy metals were detected. Concentraitons of total
cadmium and total lead were above TTLC values. Concentrations of soluble

cadmium and soluble lead were above STLC values.

Figure 5-13 contains an area map, reflecting the landfill area and

sample locations 43(1l) chrough 43(6).

A total of six probes were taken; three landfill and three perime-
ter. The depth of the probes ranged 4 to 7 feet. During installation, all of
the probes had refusal problems from what appeared to be sandstone a few feet

below the surface.

Landfill and perimeter probe samples were collected for Site 43 on
December 7. No precipitation occurred on the sampling day, but, in the
72-hour period prior to sampling, approximately 0.88 inches of rain had
fallen. Hand augers were used to bore and collect soil samples which were
inspected to determine the soil moisture conditions at depth in the sampling
area. Hand auger samples were collected on December 7 on the western portion

of Site 43. They showed dry soil conditions at a 2-foot depth.
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The analytical results for both gas characterization sampling, using
landfill probes, and off-site gas migration sampling, using perimeter probes,
for Site 43, are given in Table 2-12. Table 5-14 further summarizes the Table
2-12 results. Table 5-14 presents the maximum concentration value detected
above the limit of quantitation (LOQ) for the specified air contaminants
listed in Table 1-1. All other tested air contaminants were below the limit

of quantitation.
5.2.10 andfi e esults te 69

Site 69 is located 380 feet northwest of Building 704 on the west
side of the base. The site area consists of two burn pits: one is 180 feet by
36 feet, and the other is 350 feet by 60 feet. The two sites are approxi-
mately 40 feet apart and have been treated as one site. The site does not
appear to have any current use. Historical soil samples collected from the
east pit by Mclaren contained metal pieces, plastic, rubber, concrete, and
wood. A composite analysis of the waste showed a variety of VOC and non-VOC
compounds. VOC detected included vinyl chloride (260-850 ug/kg), trichloro-
ethylene (420-440 wug/kg), and trans-1,2-dichloroethylene (210-370 ug/kg).
This sample also showed elevated concentrations of five total heavy metals,
and concentrations of soluble cadmium and soluble lead above STLC values.
Historical soil samples collected from the west pit by Mclaren contained
metals pieces, sludge, rubber, plastic, and glass. A composite analysis of
the waste showed a variety of VOC and non-VOC compounds, including phenan-
threne (200 ug/kg) and pyrene (250 ug/kg) at elevated levels. This sample
also showed elevated concentrations of four total heavy metals, including
total lead above TTLC values. The concentration of soluble lead was above

STLC values.

Figure 53-14 contains an area map reflecting the landfill area and
sample locations, labeled 69(1) through 69(8). A total of eight probe samples
were taken; six landfill and two perimeter probes. The range of probe sampl-
ing depths was three to eight feet; and eight-foot target depth was reached on

five of the eight pr:bes,
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Landfill and perimeter prolbe samples were collected for Site 69 on
December 9 and 10, Approximately 0.1 inch of rain occurred on December 9, and
a "trace" of rain fell on December 10. In the 72 hours prior to sampling on
the 9th, approximately 1.0 inches of precipitation occurred. In the 72 hours
prior to sampling on the 10th, approximately 0.50 inches plus a "trace" of

rain occurred.

A hand auger was used to bore and collect soil samples which were
inspected to determine the soil moisture conditions at depth in the sampling
area. Hand auger samples were collected on December 9. The soil was satur-
ated to an approximate depth of 4 feet. Below this depth was an impenetrable

layer of gravel was encountered.

The analytical results for landfill gas characterization sampling,
using landfill probes, and off-site gas migration sampling, using perimeter
probes, for Site 69, are given in Table 2-13. Table 5-15 further summarizes
the Table 2-13 results. Table 5-15 presents the maximum concentration value
detected above the limit of quantitation (LOQ) for the specified air contami-
nants listed in Table 1-1. All other tested air contaminants were belcw the

limit of quantitation.

5.2.11 Soil-Vapor Wells

There are nine vapor wells located west of the Area D cap. The
locations of these wells are shown in Figure 5-15. These nine wells are
grouped into three sets of three-well clusters. Each cluster is made up of a
shallow, middle, and deep monitoring zone well of respective depths of 1C to
20 feet, 35 to 50 feet, and 65 to 80 feet. A schematic diagram of the well
construction is given in Figure 5-16. One air sample was collected from each
of the nine vapor wells. Sampling of these vapor well samples constituted gas
migration testing for the Area D cap. No ground probes were installed in the

Area D clay cap.
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The nine vapor wells were sampled by taking soil gas samples as
follows., The vapor wells were calculated to hold approximately two liters of
volume (see calculation sheet Appendix E). The vacuum pump used by Tracer to
evacuate air from soil probes evacuated well in excess of 4 liters per minute
(lpm). A rotometer was used by Tracer to measure the air flow. A 4.1 lpm air
flow was achieved. The vacuum pump was allowed to run for approximately two
minutes to ensure soil gases were being sampled; while the vacuum pump contin-
ued to run, a syringe sample was collected and analyzed the same way a soil
probe sample was. The dates of sample collection at the Radian Vapor wells

were December 7th and 15th.

The analytical results for the vapor wells are given in Table 2-1i4,
Table 5-16 further summarizes the Table 2-14 results. Table 5-16 presents the
maximum concentration value detected above the limit of quantitation (LOQ) for
the specified air contaminants listed in Table 1-1. All other tested air

contaminants were below the limit of quantitation.

5.2.12 Gas Vents in Area D

Area D contains a gas collection and monitoring system that consists
of 32 gas vents which extend into the solid waste under the Area D cap. Each
gas vent is designed to allow for the measurement of gas pressure. However,
the gas generated from the landfill can also be collected. MNo ground probes
were installed in the Area D clay cap. The soil-gss generation potential of
this area was assessed by collecting soil-gas samples directly from the

pressure port of each vent.

A total of 14 gas vents were sampled; Figure 5-17 shows their exact

locations.

Gas vent samples were collected December 7, 8, 9, 11, 14 and 15th.
The gas vents were calculated to contain approximately 17 liters of gas (see
Appendix E for worksheet); although the system is interconnected, the purge

volume was calculated for the length of vertical pipe extending over the land
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Figure 5-17. Area D Gas Vents at McClellan AFB.
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surface. A flow rate of 4.1 lpm was achieved by the vacuum pump. Over two
gas vent volumes were evacuated by running the vacuum pump at the well for
nine minutes per sample. The syringe sample was taken while the vacuum pump

continued to run.

The analytical results for the vapor wells are given in Table 2-15.
Table 5-17 further summarizes the Table 2-15 results. Table 5-17 presents the
maximum concentration value detected above the limit of quantitation (LOQ) for
the specified air contaminants listed in Table 1-1. All other tested air

contaminants were below the limit of quantitation.
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6.0 REMEDIAL ACTION

No remedial action has been performed at the McClellan AFB landfill
sites numbered in this report Sites 7, 8, 10, 11, 12, 13, 14, 22, 38, 43, and
69. The Area D vapor monitor wells, identified as VW-1 through VW-9 and the
gas vents identified as VC-1 through VC-6.3 are components of the Area D

remedial action.

6.1 Ordered

No remedial action has been ordered at the landfill sites evaluated

in this investigation.

6.2 Results

Because no remedial action has been ordered at the sites evaluated

in this migration, no results for remedial action exist.

Each of the 13 landfill sites assessed in this field testing program
and the Area D soil-vapor wells and gas vent system have been and will con-
tinue to be evaluted under the USAF’s Installation Restoration Program and in
accordance with the Comprehensive Environmental Response and Liability Act of
1980, the Superfund Amendments and Reauthorization Act of 1986, and the
National 0il and Hazardous Waste Contingency Plan. It is anticipated that the
field sampling techniques and analytical procedures used in this assessment to
determine the gas generation and gas migration potential for each site will be
interpreted using risk assessment techniques to help qualify the relative risk

posed by each site to public health and the environment.
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CORPORATION

Note:

APPENDIX C

Emission Screening Field Notes,

Observations and Maps

This appendix contains field test observation sheets and presents the
walking patterns performed during the surface monitoring of landfills
Nos. 7, 8, 10, 11, 12, 13, 14, 22, 38, 42, 43, and 69. Surface moni-

toring was not required for the remediated sites in Area D.
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Date Z'Z‘g}
Initials

Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES

Was a fresh standard prepared
today?

Was the standard water analyzed
for contamination prior teo making
standards?

Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after
every fifth sample?

Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

Have all of the chemists’ calcu-
lations been checked by the field
technician?

— . m—— — — — — —— — — —— —— ——— — — — — — A S — —— ———— — — — — — — —— —— — ———— ———— — — —— ———— —
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Date
Initials
Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment

Were at least syringes of each

e start of the

Were the ambient air concentrations
<.01 ug/1? _ @Z si[ /UL No
Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

NN
|

Was a system blank run at the start
of the day? (See QAPP Section

1.8.3.3) witl Do.

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference <25
percent?

If not, was corrective action taken?
(See QAPP Section 1.8.3.4)

— — ——— —— —— — — — — — —— — — — — — — — — — — —— — — — — —— —— —— — — — —— — — —t—— m———
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Date l
Initials
Page 3 of 3 l
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING I
Question YES NO Comment l
|
o |
Were all probes cleaned prior to | /
use? | —_ —
| 1
Were all adaptors cleaned prior | S
to use? ] ~
| i
ADDITIONAL COMMENTS
71 |
. Rev. 12/1/87




Date /27 5"3‘

Initials AR
Page 1 of 3

FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING

7 etk o859

Question YES NO Comment
CALIBRATION PROCEDURES

Wag a fresh standard prepared v//’/ Cfé;:/

today? v Z'/v ‘

Was the standard water analyzed
for contamination prior to making
standards?

Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after
every fifth sample?

Was the RF <20 percent?

If not, was corrective action
taken? A

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

I

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

N

Have all of the chemists’ calcu-
lations been checked by the field
technician?

— — —— — — —— ———— —— — —— — —— . —— —— — — —— G — — — — —— —— ——— ——— —— — —— {—

AT T
unrT (T

Rev. 12/1/87




e ——

Date
Initials
Page 2 of 3
FIELD TECHENICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment

ANALYTICAL AND SYSTEM QC

Were at least two syringes of each
size blanked at the start of the
day?

Were the ambient air concentrations

<.01 ug/1? ”,
Was pure nitrogen used as the blank

gas? \ —

Have the syringes been properly

cleaned? —_—

Was a system blank run at the start

of the day? (See QAPP Section

1.8.3.3) —_

Was a system blank run after every )
10 samples? M LA

concurrent with the ambient air

sample? MATT

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations? —_— Pl AS
Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference <25
percent?

1f not, was corrective action taken?
(See QAPP Section 1.8.3.4)

pd
Jﬁ:f/ NarrT

|
|
{
|
|
|
|
[
!
|
|
|
|
|
|
|
|
|
|
Was the system blank collected ]
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
]
|
|
|
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Date
Initials
Page 3 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
I
SAMPLING OC
Were all probes cleaned prior to ]
use? ! _:ﬁ/ _—
|
Were all adaptors cleaned prior |
to use? | _'{ —_
!
ADDITIONAL COMMENTS
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Date la 'é s

Initials
Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES
Was a fresh standard prepared / Vid e Q"/ - o,
today? . (74’4‘ bwA dfu-u /’““

Was the standard water analyzed .
for contamination prior to making , P
standards? _/_ //M/@; ﬂfﬂéf
Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after

ORI R

every fifth sample? _ MRTT
Was the RF <20 percent? S

If not, was corrective action

taken? I A
DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

N RO KK
|

Have all of the chemists’ calcu-
lations been checked by the field
technician?

__/ NEGY frak. fAcC
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Date
Initials
Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment

ANALYTICAL AND SYSTEM OC

Were at least two syringes of each
size blanked at the start of the
day?

N

Were the ambient air concentrations
<.01 ug/1?

Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

kS

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

N
|

Was a system blank run after every
10 samples?

Wfro ﬂ/h
Was the system blark collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

AN
|

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

N

Was the relative difference <25
percent?

If not, was corrective action taken?
(See QAPP Section 1.8.3.4)
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Date
Initials
Page 3 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment

SAMPLING Qv
Were all probes cleaned prior to
use?

; , S (reves S A Capl
L T T Dika) + Paprvee)”
Were all adaptors cleaned prior | ///’
to use? |
|
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Date _ 42
Initials _/)/6F
Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES
Was a fresh standard prepared ‘//// | ,
today? . Jo s }bazgzzp‘gezy

Was the standard water analyzed
for contamination prior to making
standards? _ _'/ SIME WARR S Prroes
Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after
every fifth sample?

Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

Have all of the chemists’ calcu-
lations been checked by the field
technician?
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Date
Initials
Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
|
ANALYTICAL AND SYSTEM OC

Were at least two syringes of each
size blanked at the start of the
day?

Were the ambient air concentrations
<.01 ug/1?

Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

Was the first soil-gas probe at
each site used as the "unknown”
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference <25
percent?

1f not, was corrective action taken?

(See QAPP Section 1.8.3.4)
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Date
Initials
Page 3 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
|
SAMPLING QC
Were all probes cleaned prior to ] ,///
use? | L
!
Were all adaptors cleaned prior i
to use? l __/ _
|
ADDITIONAL COMMENTS
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Date [ - -%]
Initials
Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES

Was a fresh standard prepared
today?

Was the standard water analyzed
for contamination prior to making
standards?

Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after
every fifth sample?
Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

Has the field log book been filled

out with the correct information?
(See QAPP Section 1.8.3.8)

Have all of the chemists’ calcu-
lations been checked by the field
technician?
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Datel& -Q-—S")

Initials T

Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
|
ANALYTICAL AND SYSTEM QC

Were at least two syringes of each
size blanked at the start of the
day?

Were the ambient air concentrations
<.01 ug/1?

Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference <25
percent?

If not, was corrective action taken?

(See QAPP Section 1.8.3.4)
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Date [3— ‘Cé "87
Initials

Page 3 of 3
FIELD TECHNICIAN CHECKLIST

CALDERON INVESTIGATION

SOIL-GAS PROBE SAMPLING
Question YES NO Comment

|

SAMPLING QC
Were all probes cleaned prior to
use?

Were all adaptors cleaned prior
to use?

J
/
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Date IQ‘ é:E e 87
Initials

Page 1 of 3
FIELD TECHNICIAN CHECKLIST

CALDERON INVESTIGATION

SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES
Was a fresh standard prepared
today? —_—

Was the standard water analyzed
for contamination prior to making
standards?

Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after
every fifth sample?

Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

Have all of the chemists’' calcu-
lations been checked by the field
technician?
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Date /L= /0 ’@7
Initials DL

Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
|
ANALYTICAL AND SYSTEM OC

Were at least two syringes of each
size blanked at the start of the
day?

Were the ambient air concentrations
<.01 ug/1?

Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference <25
percent?

If not, was corrective action taken?

(See QAPP Section 1.8.3.4)
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pate /2-/0-€7)
Initials
Page 3 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
I
SAMPLING QC
Were all probes cleaned prior to
use?

Were all adaptors cleaned prior
to use?

4
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Date - ‘"% .
Initials __{ ¢/
Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES
Was a fresh standard prepared
today? v 9ie-R)

Was the standard water analyzed
for contamination prior to making
standards?

Was the standard analyzed three
times at the start of the day?

[~k
|

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

<

Was the standard injected after
every fifth sample?

K K
|

Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION
Is the sample ID written on

every chromatogram? i_ —_—
Was the probe number noted in v

the log book? P,
Can the field data sheets be

tracked to the original ;
chromatograms? jL_ —_—

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

|<_

Have all of the chemists’ calcu-
lations been checked by the field
technician?

I<
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pate _ = ~'}1-] )
Initials '/
Page 2 of ¥
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment

ANALYTICAL AND SYSTEM OC

Were at least two syringes of each
size blanked at the start of the
day?

I<

Were the ambient air concentrations
<.01 ug/1?

v DETERTON LimFs \,AE/

Was pure nitrogen used as the blank
gas?

N
|

Have the syringes been properly
cleaned?

K-
|

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

l It~

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

N
|

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli- ‘
cate anayses)? (Use first peri- 3

meter if gas probe is not taken) 6&12 \FLCH;CQ-’
Was the relative difference <25
percent?

< I~

If not, was corrective action taken?
(See QAPP Section 1.8.3.4)
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Date _ 2~ )
Initials 3y’

Page 3 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
|
SAMPLING QC
Were all probes cleaned prior to ] ;
use? ! _\'_ _—
| ,
Were all adaptors cleaned prior | \//
to use? | = .
|
ADDITIONAL COMMENTS

' Rev. 12/1/87




Dat [;2~)4'%-7
I:iiials

Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
CALIBRATION PROCEDURES

Was a fresh standard prepared
today?

Was the standard water analyzed
for contamination prior to making
standards?

Was the standard analyzed three
times at the start of the day?

Was the response factor (RF)
calculated for each component?
(See example field data sheet)

Was the standard injected after
every fifth sample?

Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

Can the field data sheets be
tracked to the original
chromatograms?

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

Have all of the chemists' calcu-
lations been checked by the field
technician?
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Date | ‘)4"&7
Initials -
Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
[
ANALYTICAL AND SYSTEM OC

Were at least two syringes of each
size blanked at the start of the
day?

Were the ambient air concentrations
<.01 ug/l?

Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference €25
percent?

If not, was corrective action taken?
(See QAPP Section 1.8.3.4)
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Date Q S/SHN Z

Initials QLF
Page 3 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
I
SAMPLING QC
Were all probes cleaned prior to ] b/
use? | —_ —
I
Were all adaptors cleaned prior | :
to use? | |'d —
I
ADDITIONAL COMMENTS

' Rev. 12/1/87




Date D‘/ﬁ"g7
Initials O&°
Page 1 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
GALIRRATION TROCEDIRES z
Was a fresh standard prepared 7 b"}éz
today? a8 pe s oﬁ

Was the standard water aralyzed
for contamination prior to making

standards? _xﬁ —_—
Was the standard analyzed three

times at the start of the day? Zﬁ_ —_
Was the response factor (RF)

calculated for each component? y

(See example field data sheet) J{L _—

Was the standard injected after
every fifth sample?

AN
|

Was the RF <20 percent?

If not, was corrective action
taken?

DOCUMENTATION

Is the sample ID written on
every chromatogram?

Was the probe number noted in
the log book?

I~ |~
|

Can the field data sheets be
tracked to the original
chromatograms?

|~

Has the field log book been filled
out with the correct information?
(See QAPP Section 1.8.3.8)

=

Have all of the chemists’ calcu-
lations been checked by the field
technician?
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Date /Sl‘/f;’grj
Initials Dif

Page 2 of 3
FIELD TECHNICIAN CHECKLIST
CALDERON INVESTIGATION
SOIL-GAS PROBE SAMPLING
Question YES NO Comment
{
ANALYTICAL AND SYSTEM QC

Were at least two syringes of each
size blanked at the start of the
day?

Were the ambient air concentrations
<.01 ug/l?

Was pure nitrogen used as the blank
gas?

Have the syringes been properly
cleaned?

Was a system blank run at the start
of the day? (See QAPP Section
1.8.3.3)

Was a system blank run after every
10 samples?

Was the system blank collected
concurrent with the ambient air

sample?

Were system blanks taken at loca-
tions away from actual soil-gas
sampling locations?

Was the first soil-gas probe at
each site used as the "unknown"
sample and analyzed twice (dupli-
cate anayses)? (Use first peri-
meter if gas probe is not taken)

Was the relative difference <25
percent?

1f not, was corrective action taken?

(See QAPP Section 1.8.3.4)
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Date )Q - /5’87
Initials D

Page 3 of 3
FIELD TECHNICIAN CHECKLIST

CALDERON INVESTIGATION

SOIL-GAS PROBE SAMPLING
Question YES NO Comment

i

SAMPLING QC
Were all probes cleaned prior to

use?

Were all adaptors cleaned prior
to use?
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APPENDIX D

Site Photographs




FIGURE 1. Photograph taken at the
southern edge of Site
No. 7, looking from
south to north across
the site.

FIGURE 2. Photograph taken west of
Sites No. 10,11 12 & 13
which are in the back-
ground. Photo taken
150 feet west of Build-
ing 779, looking from
northeast to southwest.

FIGURE 3. Photograph taken on the
north side of Site No. 14
looking from northeast
to southwest. Patrol
Raad is in the back-
ground.




FIGURE 4. Photograph across the
middie of Site No. 22
looking from south to
north toward Buiiding
704,

FIGURE 5. Photograph taken on Site
No. 24, looking from
northesst to southwest
toward Building 621.

FIGURE 6. Photograph taken at the
southern edge of Site
No. 38, looking from
southwest to northeast
toward Building 475.




FIGURE 7. Photograph taken at the
southern edge of Site
No. 42, looking from
south to north across
the western tip of the
gite. Building 704 is
the right in the back-
ground.

FIGURE 8. Photograph taken at the
eastem edge of Site No.
43, looking from east to
west foward Patrol
Road. The four posts
in the center of the
picture mark Monitor
Weil 34S.

FIGURE 9. Photograph taken st the
western edge of Site
No. 69, looking from
southwest to northeast
across the site toward
Building 792




APPENDIX E

Radian Vapor Well Volume
and Vent Cap Calculations

Note: The following calculation sheet presents the

calculations used to

estimate the volumes of air purged from the vapor well and vent cap

sampling points prior to sampling.




ALY ST CALCULATION SET
GENERAL COMPUTATION SHEET Prelim.
Final
CLIENT NAME /({&f Yeiom) A
PROJECT NAME __ CAcgdan])  “WAT
Sheet | Of 2
Charge #
Rev. mp. By Chk'd By
Date Date
Date Date
@Hbmw Vapor Wete Vocume Caoueas o
\fawmé OF A C Yo AvDER - "‘.j =it R
WHERE, A= 3 FAer
b= | INCH ok O ORR Fee—
T=3 Kz

} cugi Foor = 2R.22 L
Vowme = 3. f<32_(0025)L/z>)
= 0. O(fﬁ Codic Fest

= | 832 LI TERS

Vorume 22 Tosme TS CAP
h= 100 [Mﬁhmun)

= 0125 wewes = 0. 01042 e

Ve 3042 (9.01042)*(100)
V2 0.034] tverc FéeT
v D946 Lirees

€r281-68-4




R . CALCULATION SET
CORPORATION
GENERAL COMPUTATION SHEET Prelim.
Final

CUENT NAME ML 1trin) AR
PROJECT NAME , N

Sheet L Of Z

rap—

Charge #
Rev. amp. Ey Chk'd By _

Date Date

Date Date

Lhen D e Gp Vbtumé

é: 2+ 2+ 1S FOST R Fer

[= 2 iveves = 01663 FreT

= 3,492 ( 0.1662)%(2)
V= 061l wec Feet
V= /73 4’;‘&/25‘
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conrPOoORATION

APPENDIX F

Quality Assurance/Quality Control Checklist,

Single-Point and Multi-Point Calibration Curves




INSTRUMENT, DETECTOR AND COLUMN FOR EACH ANALYTE

were used for each

Two Varian model 3300 gas chromatographs
analysis.
Carbon Dioxide (CO2), Oxygen (02), Nitrogen (N2)

(CH&4)

were

all analyzed on an

Thermal Conductivity Detector (TCD).

Methylene Chloride

(CHC13),
(CCl4),

Benzene

and Vinyl

(CH2C12),
1,1,1-Trichlorocethane
Trichloroethene
Tetrachloroethene (PCE)
stainless steel column packed with
Carbopac B using an Electron Capture Detector

(TCA)

(TCE),
were analyzed
&68/80

Choloride

MULTIPOINT CALIBRATION DATA

1;2-Dichloroethane (DCA),
Carbon
l1,2-Dibromoethane

(EDB)

on a & foot by 0.1285 inch
mesh O0.1%
(ECD) .

were analyzed on the above column
using a Photo Ionization Detector (PID) manufactured by Photovac.

and Methane
Alltech CTR I column using a

Chloroform
Tetrachloride

SP-1000 an

RELATIVE MASSES/ CORRELATION

COMPQOUND RESPONSES (R}
coe 17364501, 2/698301, 4/1141666 0.994
oe 17490047, 2/814260, 4/1681639 0.997
N2 173328125, 2/6461679, 4/13086719 0.999
CH4 17462476, 2/973511, 4/18935332 0.999
Benzene 1/2500000%, 1.4/5200000%, 2/10500000+ 0.998
EDB 1/5376468, 1.4/75724%9, 2/1163340 0.998
pcA 1/90000%, 1.4/99157, 2/183301 0.949
CH2Cl12 1/95000%, 1.4/135306, 2/191218 0.999
PCE 1/524457, 1.4/704770, 2/10946821 0.995
CCl4 1/342041, 1.4/547650, 2/866588 0.999
TCA 17330510, 1.4/437469, 2/654567 0.997
TCE 17293761, 1.4/441874, 2/651279 0.999
CHC13 17205175, 1.4/307595, 2/505777 0.998
Vinyl

Chloride |1/680000#, 271200000+, 4/2119192 0.999

* Estimated peak area

P
Tracer Research Corporation ’
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