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PREAMBLE

This Air Quality Assessment Test (SWAT) Report for the Communication Station Landfill at Marine
Corps Air Station (MCAS) El Toro has been prepared within the context of the Navy Installation
Restoration Program (IRP). This program is designed in part, to evaluate and remediate, if necessary,
contamination caused by hazardous substances, pollutants, or contaminants, pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986.

This document is intended to satisfy a portion of the remedial investigation phase of the IRP, as well as
the substantive requirements of Assembly Bill (3374), the Calderon Bill, which has been identified as an
applicable or relevant and appropriate requirement (ARAR) pursuant to Section 121 of CERCLA.
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EXECUTIVE SUMMARY

In May and June, 1990, Strata Technologies, Inc. (STRATA), a wholly-owned subsidiary of
AeroVironment Inc., conducted a Solid Waste Air Quality Assessment Test as required by Assembly
Bill 3374 (Calderon) at the Communications Station Landfill, U.S. Marine Corps Air Station, El Toro,
California. During the field program, seven landfill gas samples, one integrated surface sample, fourteen
integrated air samples, and six migration gas samples were collected and analyzed for specific chemical
compounds.

The landfill gas collected from the inactive Communications Station Landfill contained one of the
Attachment 1 compounds in concentrations above the minimum detection limits determined by the
Califonia Air Resources Board for reporting purposes (DLRs). Dichloromethane (MeCl,) was detected
in all five of the landfill gas probes in concentrations ranging from 76 to 820 parts per billion by volume
(ppb). However, a sampler blank collected during the study had a concentration of 720 ppb MeCl,. No
methane was detected in any of the samples and the carbon dioxide concentrations ranged from 1.1 to
15 percent by volume (%,,). The air inmediately above the landfill surface contained 4.1 parts per
million by volume (ppm) total organic compounds.

The ambient air samples collected at the Communications Station Landfill contained several of the
Attachment 1 compounds in concentrations above their respective DLRs. All of the samples contained
1,1,1-trichloroethane (TCA) and MeCl,. Tetrachloroethene (PCE) was detected in five of the ambient air
samples. MeCl, and PCE were also detected at near DLR concentrations in presampling equipment
blanks. Of the compounds detected only MeCl, was present in the landfill gas samples collected at the
landfill. Generally, corresponding upwind and downwind drainage samples contained similar
concentrations of the Attachment 1 compounds. These results suggest that the landfill may not be the
source of the Attachment 1 compounds or other sources may be present in the area.

Off-site migration of volatile organic compounds was evident at each perimeter of the landfill in
concentrations ranging from 1.6 to 13 ppm.

90/9196R iii



|y



TABLE OF CONTENTS

Executive Summary

1.

INTRODUCTION

1.1  Background

1.2 Site Location

1.3  Site Description

1.4  Site Access

1.5 Air SWAT Classification
1.6  Contents of the Report

PHYSICAL SITE CHARACTERISTICS

2.1  Geology
2.2 Regional Climatology

GAS STREAM CHARACTERIZATION

3.1 Landfill Gas Test
3.1.1 Overview of the Monitoring Program
3.1.2 Landfill Gas Sample Collection
3.1.3 Results
3.1.4 Discussion

3.2 Integrated Surface Sample
3.2.1 Integrated Surface Sample Collection
3.2.2 Results

AMBIENT AIR MONITORING

4.1 Overview of the Monitoring Program

4.2 Integrated Ambient Air Sample Collection
4.3 Results

4.4 Discussion

GAS MIGRATION TESTING

5.1  Overview of the Monitoring Program
5.2 Migration Gas Sample Collection
5.3 Results

90/9196R v

4-1



TABLE OF CONTENTS (continued)

Page
6. WIND MONITORING 6-1
6.1  Overview of Monitoring Program 6-1
6.2 Measurement of Wind Speed and Direction 6-1
6.3 Results 6-2
7. ANALYTICAL METHODS 7-1
8. QUALITY ASSURANCE SUMMARY 8-1
8.1  Quality Assurance Objectives 8-1
8.1.1 Analytical Detection Limits 8-1
8.1.2 Accuracy 8-1
8.1.3 Precision 8-7
8.1.4 Completeness 8-8
8.2  Additional Laboratory Quality Control Studies 8-10
9. DATA REDUCTION, VALIDATION, AND STORAGE 9-1
9.1 Field Data 9-1
9.2 Laboratory Data 9-1
10. REFERENCES 10-1
APPENDICES
A Photographs
B  Laboratory Quality Control Studies
C  Field Sample Documentation
D Laboratory Data Reports
E  Screening Questionnaire

90/9196R vi



LIST OF FIGURES

Page
1-1 Site Location Map 1-2
1-2 Communications Station Landfill Site Map 1-4
2-1 Geologic Map 2-2
2-2 Normal Wind Flow Pattern & Average Wind Speeds: July 1500 PST 2-5
2-3 Normal Wind Flow Pattern & Average Wind Speeds: July 0200 PST 2-6
2-4 Wind Rose for Preliminary Meteorological Survey 2-8
2-5 Wind Rose for Drainage Flow (0100-0500) During Preliminary Meteorological Survey 2-9
3-1 Communications Station Landfill Sampling Locations 3.2
3-2 Gas Sampling Probe Design 3-5
3-3 Probe Sampling System 3-6
3-4 Walking Pattern for Integrated Surface Emissions Sampling 3-12
4-1 Air Sampling System 4-4

LIST OF TABLES

Page
2-1 Wind Data from El Toro 2-7
3-1 Landfill Gas Probe Installation and Sample Collection 3-3
3-2 Attachment 1 Compounds 3-4
3-3 Landfill Gas Sample Results 3-8
3-4 Integrated Surface Sample Collection 3-10
4-1 Integrated Ambient Air Sample Collection 4-2
4-2 Integrated Ambient Air Sample Results 4-5
5-1 Migration Gas Probe Installation and Sample Collection 5-2
5-2 Migration Gas Sample Results 5-3
6-1 Wind Speed Hourly Averages 6-3
6-2 Wind Direction Hourly Averages 6-4
6-3 Average Wind Speeds for the Sampling Periods 6-5
7-1 Analytical Method Summary - 7-3
8-1 Summary of QA Objectives 8-2
8-2 Ambient Air Presampling Equipment Blank Results 84
8-3 Field Quality Control Results 8-5
8-4 Sample Flow Rates and Final Canister Pressures 8-9

90/9196R vii



Section 1

INTRODUCTION

1.1 BACKGROUND

In 1984, the California State Government enacted Assembly Bill (AB) 3525 (Calderon), which defined
the ambient air testing requirements for disposal sites in California. In response to the passage of
AB 3525, the California Air Pollution Control Officers Association (CAPCOA) and the California Air
Resources Board (ARB) began to develop testing and evaluation guidelines for test reports to be
submitted pursuant to the statute. In September 1986, the governor signed AB 3374 (Calderon), which
made modifications to AB 3525. The new Calderon Bill requires all active disposal sites to conduct tests
and measurements to determine the composition of landfill gases, to test for the presence of specific
chemical compounds in the ambient air, and to determine whether off-site subsurface migration of landfill
gas is occurring. For inactive sites, a screening questionnaire is completed to determine whether or not
Calderon testing is required at the site. As part of the new statute, the ARB was directed to develop, in
consultation with the air pollution control districts, guidelines to implement the new statute. Several
agencies, including the ARB, CAPCOA, the California Waste Management Board, the California Water
Resources Control Board, and the Government Refuse Collection and Disposal Association, assembled
and published "Testing Guidelines for Active Solid Waste Disposal Sites” in December 1986. The
guidelines specified the chemical compounds to be tested and identified acceptable sampling, analytical
and reporting methods to fulfill the Calderon Bill requirements.

James M. Montgomery Consulting Engineers, Inc., contracted Strata Technologies, Inc. (STRATA), a
subsidiary of AeroVironment, Inc., to fulfill the Calderon requirements for the inactive Communications
Station Landfill. In May 1988, the U.S. Marine Corps submitted a Solid Waste Air Quality Assessment
Test (Air SWAT) Proposal for the site to the South Coast Air Quality Management District (SCAQMD)
for approval. The proposal presented methods for sample collection, handling and analysis, as well as
procedures for data validation and reporting. Following approval by the SCAQMD, STRATA conducted
the field sampling. This Air SWAT Report discusses the field methods and sampling equipment
employed and the analytical results for the Communications Station Landfill.

1.2 SITE LOCATION
The Marine Corps Air Station in El Toro (MCAS-El Toro) is located in Orange County approximately

45 miles southeast of Los Angeles, in the City of El Toro (Figure 1-1). It is located in the El Toro
quadrangle. The inactive Communications Station Landfill is located in the hills on the northwest side of
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the base, approximately 1400 feet north of Trabuco Road. The landfill is located in the southeast quarter
of the southwest quarter of Section 3, Township 6 south, Range 8 west, San Bernardino Baseline and
Meridian.

1.3 SITE DESCRIPTION

The Communications Station Landfill is owned by MCAS-EIl Toro and was in operation from 1981
through 1983. It was operated as a waste pile that received base municipal wastes, construction rubble,
empty drums, cooking grease, oil, and fuel. There are no records of septage waste being disposed of at
this site. There are no evaporation ponds at this site. Although the total volume of waste in this landfill is
unknown, an estimated 36,000 gallons of cooking grease, oil, and fuel were disposed of at this site
(Brown & Caldwell, 1986). The waste pile was eventually covered with soil from a nearby hill that was
lowered to provide better clearance for the runways at the base (Brown & Caldwell, 1986). The thickness
of the cover is unknown,

The total landfill area is approximately 34 acres and the perimeter of the waste area is estimated to be
5,600 feet (Figure 1-2). The landfill is located in the drainage between two hills, with a toe extending
approximately 400 feet to the west. The diagram used in this report is based on a geophysical report,
information from the Station Facilities Maintenance Department, and on-site observations.

The nearest occupied building is the Remote Receiver Building, located approximately 740 feet from the
landfill site. MCAS residences are 1600 feet to the northwest of the site. Trabuco Road, a public
thoroughfare, is approximately 1400 feet southwest of the landfill.

Neither liners nor a gas-venting system have been used at this landfill. No previous gas testing data are
available for the site.

1.4 SITE ACCESS

The Communications Station Landfill was never open to the public. Station personnel, including Station
residents, used the landfill for general waste disposal. It was also used for the industrial wastes produced
during Station operations. Access to the Station and to the landfill must be coordinated through the
Station military police and environmental engineering division at the MCAS-EI Toro.

1.5 AIR SWAT CLASSIFICATION
In accordance with the ARB guidelines and a review meeting with the SCAQMD, the landfill has.been

classified as a Category I landfill because there are inhabited buildings within 1,000 feet of the site
perimeter and because there are more than 25 acres of disposal area.
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1.6 CONTENTS OF THE REPORT

Section 2 describes the geology and meteorology of the Communications Station Landfill area.
Sections 3, 4, 5 and 6 review the field sampling and monitoring program and analytical results for gas
stream characterization, ambient air testing, gas migration, and wind monitoring, respectively. Section 7
describes the analytical methods used throughout the program; Section 8 discusses the quality assurance
program and results; and Section 9 presents the data reduction, validation, and storage procedures.
Section 10 lists the references cited in the report. Appendix A contains photographs that document
sampling methods and locations; Appendix B presents the results of three laboratory quality control
studies; Appendix C contains field sample documentation; Appendix D contains laboratory data reports;
and Appendix E contains the inactive site screening questionnaire and communications with the
SCAQMD.
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Section 2

PHYSICAL SITE CHARACTERISTICS

In order to better understand the factors controlling subsurface gas migration and the movement of landfill
emissions in ambient air, the geology and meteorology of the Communications Station Landfill area are
discussed in the following sections.

2.1 GEOLOGY

The Communications Station Landfill lies at the boundary of the Tustin Plain and the Santa Ana
Mountains. The Tustin Plain is the southernmost extension of the central plain of the Los Angeles Basin.
The Santa Ana Mountains are a member of the northwest-trending peninsular ranges. The landfill is
flanked by foothills of the Santa Ana Mountains and is situated at the mouth of an unnamed watershed to
the northwest of Borrego Canyon Wash.

The surficial alluvium of the Tustin Plain comprises a series of coalescing alluvial fans derived from the
- Santa Ana Mountains and, to a lesser extent, the San Joaquin Hills. This alluvial mantle is underlain by a
thick section of Tertiary strata that overlie Jurassic metamorphic and igneous rocks.

The Santa Ana Mountains are a southwest-tilted range with a central core composed of Mesozoic plutonic
igneous rocks of the Southemn California Batholith. This central core is overlain by an extensive section
of Mesozoic through Cenozoic sedimentary rocks. The hills adjacent to the landfill are composed of the
Tertiary sandstones of the Topanga Formation (Figure 2-1). The landfill is situated on recent colluvium
and alluvium derived from the surrounding hills.

A northwest-trending fault is exposed in the hills immediately to the southwest of the landfill (Morton and
Miller, 1981). This fault may pass beneath a portion of the landfill.

The U.S. Department of Agriculture Soil Conservation Service (1978) identified the Capistrano sandy
loam, the San Emigdio fine sandy loam, and the Soper gravelly loam as the soil types in the vicinity of the
landfill. The Capistrano and San Emigdio soil series consist of permeable soils that occur on alluvial fans
and flood plains of the area. The Soper gravelly loam is a permeable soil that occurs on hillsides in the
area. These soils are likely to present a pathway for gas migration from the landfill,

2.2 REGIONAL CLIMATOLOGY
The climate of California is largely influenced by the presence of the Pacific High, a semipermanent high

pressure system characterized by divergence of its eastern edge. The divergence allows air aloft to
subside, becoming relatively warm and dry, thus producing clear skies and low humidities. Also, due to
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the subsiding air, persistent temperature inversions are common.

During the summer there is little precipitation, as the Pacific High blocks extratropical storms from
entering California. During this season, the high produces predominanily northwesterly flow over the
California coastal waters. The northwesterly flow is modified by coastal mountains and other inland
topographical features so that wind direction is the product of local terrain rather than the prevailing
circulation. By winter, the high has moved southward, allowing for cooler temperatures, frontal passages,
rainfall, and weaker and less persistent northwesterly flow along the California coast.

During the winter, Santa Ana conditions are common in Southern California. These north or
northeasterly winds occur when a large high pressure system builds over the Great Basin area of Utah and
Nevada and spreads southward over the the Southeast Desert Basin of California. These winds can persist
from several hours to a few days and can reach sustained speeds of up to 60 miles per hour.

0  Local Climatology

The climate of the El Toro area is classified as mid-latitude dry summer (Trewartha, 1968). This climatic
type is characterized by a winter maximum in precipitation, a high percentage of sunshine, and a
relatively small diurnal and seasonal temperature range. A major influence on the climate of the area is
the land/sea breeze circulation, which shows a seasonal variation. During the summer, the intense heating
of the inland deserts induces a thermal low or heat trough responsible for an onshore pressure gradient
(onshore flow or sea breeze). Drainage flow (land breeze) becomes almost nonexistent. By winter, the
sea breeze becomes weaker and of shorter duration, while the land breeze persists for more hours during
the day.

Along the coastal areas of Southern California, the sea breeze moderates warm summer days. Average
maximum temperatures may vary by as much as 20 degrees Fahrenheit (°F) from the coast to the inland
areas during the month of August. In contrast, the average daily minimum temperatures are higher along
the coast during January because of the proximity to the relatively warm ocean. Based on data from
MCAS-EI Toro for a 14-year period of record, the annual average temperature is 62°F. The coldest
month is January, with a mean maximum temperature of 63°F and a mean minimum temperature of 44°F.
The warmest month is August, with a mean maximum temperature of 81°F and a mean minimum
temperature of 61°F (Keith, 1980). Temperatures as high as 107°F and as low as 25°F were recorded at
MCAS-EI Toro during the data period.

The annual average precipitation along the coastal portion of Orange County is approximately 12 inches
and generally increases inland to a maximum in the San Gabriel and San Bemardino Mountains (Keith,
1980). Based on data from the City of Santa Ana (located approximately six miles northwest of El Toro)
for a 53-year period of record, the annual average precipitation at the site is approximately 14 inches, with
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approximately 91 percent of this rainfall occurring from November through April (Keith, 1980). Most of
the precipitation is associated with eastward moving cyclones and associated frontal systems.

Summer winds in the California South Coast Air Basin are predominantly onshore. The initial onshore
flow is generally southerly; then, as the day progresses, westerly flow becomes predominant (Keith and
Selik, 1977). Figures 2-2 and 2-3 show typical streamline patterns during summertime conditions for
both daytime and nighttime flow. Figure 2-2 reveals the persistent onshore flow in the El Toro area,
producing a high frequency of westerly winds. The nighttime flow (Figure 2-3) becomes more easterly,
but instead of moving offshore, the flow is joined with the weak onshore flow and moves toward the
northwest.

Wind data from El Toro for the period 1973 to 1977 are shown in Table 2-1. Annually, predominant
winds are from the west, occurring about 15 percent of the time. Secondary predominant winds are from
the east, occurring about 12 percent of the time. During the summer, the frequency of westerly winds
reaches a maximum (about 22 percent), then decreases to a minimum in winter (about 9 percent). As fall
- approaches, radiational cooling of the Santa Ana Mountains at night, coupled with less persistent onshore
flow, produces an increase in drainage winds from the east. Winds from the east become predominant in
winter, occurring about 17 percent of the time.

The annual average wind speed at El Toro is 4.7 miles per hour with calms occurring about 16 percent of
the time. Seasonal changes in mean wind speed are relatively small, varying by less than one mile per
hour between a maximum in spring (5 miles per hour) and a minimum in fall (4.2 miles per hour).

During a preliminary meteorological survey conducted for two weeks between 9 April and 24 April, 1990,
the winds were variable. The predominant wind directions were northeast through east-southeast, south-
southeast through south, and west. Northeast through east-southeast winds predominated between the
hours of 0100 and 0500. Figures 2-4 and 2-5 depict wind roses for the preliminary meteorological survey.
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Wind data from El Toxo.

TABLE 2-1.

©
S 8
o .“lD
o
55 ol
.m 0o
= H N
H D w
ud (/)] (7]
ie
i
0
7
o
V)
. <«
o lv.
o P
4] ~ o~
~ 0~
g 5 ga
— o0
o -« O
[+ | o
(R
o) m ﬂ2
(o} r~
- (<] [
s ~ A
[+ o
]
[ ]
Bow
MA.A.
be
P
o0 @
H OO
MOFQ37
1 2] HM A
(7] 3&. o
—~ ©®
ME«JD
m..m
nis 99
< 2P o P
o o -
an TN ]
Lo I /] N o
“EH "3
h I
5 k3
zZ =

% OF MEAN

FALL
% OF MEAN

SUMMER
% OF MEAN

DIRECTION TIME SPEED TIME SPEED TIME SPEED TIME SPEED TIME SPEED

SPRING
¥ OF MEAN

% OF MEAN

S

2.0 .

.3
.3
.2
1
.6

3
3
3

1

.9 5.9

T
.8

.3
.8

.9 6
8

2
4

6.9
6

4

4

2

.3

6
.5
.2

3.
5
12

6.5

.6

.9

.3

5
4

6
11

1

.0 5.2 4
4 12

)
17

ENE

.8

3

.1
.5
.3
.6
.8

4

4

9

6
5
6
7
4
4

ESE

.7

.3
.1
.0
.6

5
6
6
6

.5
.0
.5

5
6
5
4
5

4,
4
4

SE
SSE

.8
.6
.7
.0

5

4
6

.1
.4
.4

.4

5

.0
7

4
1
1
4
15

.4
.4

7

.1

SSW

6

6

4

2

6.7

.6

.8
.8

1

SW
WSW

9

.3
.1
1
.8

7
13

6

8
.8

14.

.5
.5

6
5

.3

.9
.3

5
4
4

11

5

5
4

4
2

.1

1
1

14

.1

.9

.0
.8

2
19

4

.6

4

15.

15

13.8

CALM

4,

5

4,

ALL

FALL

SUMMER

SPRING

200 256 270 238
0

79

DIRECTION:
SPEED:
PER.

.7

.4

.49

.4

.28

1

.16

.17

0

0.24

RATIO:

DIRECTION:

SPEED:

6.
28

.4

6
39

.

25

4
33

.0

28

.1

PERCENTAGE :

SSE

ESE

DIRECTION:

SPEED:

4
23

.3
.9

5
15

5
17

.3

23.5

23.9

.1

PERCENTAGE :

California Air Resources Board

Source:

2-7



87

EL TORO AIR SWATS
COMMUNICATION STATION LANDFILL
0S/APR/90 - 24/APR/90

ENE

ESE

WI EED

P
HOUR
0
0

ND S
LES/
0-5
5-1
>=1

SSW SSE
S

FIGURE 2—4. Wind rose for preliminary meteorological survey of the Cqmmunications Station Landfill.




67

EL_TORO AIR _SWATS
COMMUNICATION STATIONS LANDFILL

10/APR/90 - 24/APR/90 (Hour 1,2,3,4)

FIGURE 2-5. Wind rose for drainage flow (100-0500 hours) during preliminary meteorological
survey of the Communications Station Landfill.




Section 3

GAS STREAM CHARACTERIZATION

3.1 LANDFILL GAS TEST

3.1.1 Overview of the Monitoring Program

To determine the composition of landfill gas, five landfill gas tests, one integrated surface sample, and
one surface screening were conducted at the Communications Station Landfill. Gas samples were
collected on 25 May and 4-5 June 1990, from landfill gas probes that were installed on 8 May 1990
(Figure 3-1). The depths of the probes were eight feet below grade. Two of the probes, LG-01 and
LG-02 were resampled on 22 June. Table 3-1 summarizes the landfill gas sample collection.
Photographs in Appendix A illustrate the sampling apparatus and equipment.

The landfill gas samples were sent to Environmental Analytical Service, Inc. (EAS), where they were.
analyzed within 120-hours of their collection. The samples were tested for the Attachment 1 compounds
. (Table 3-2), using the disposal detection limits designated by the Air Resources Board (ARB) for
reporting purposes (DLRs), and for the permanent gases (methane, carbon dioxide, oxygen and nitrogen).
The SCAQMD approved DLR for methane and carbon dioxide was 20 ppm; for oxygen and nitrogen, it
was 0.1%. Section 7 describes the methods used for sample analysis, and Section 8 discusses the field
and laboratory quality assurance results.

3.1.2 Landfill Gas Sample Collection

The landfill gas probes were installed at the locations shown in Figure 3-1. These locations were selected
because of the geometry of the site in order to provide representative sampling. The five landfill gas
sampling probes were constructed using a 3/4-inch outer diameter, 5/8-inch inner diameter galvanized
steel pipe that had been steam-cleaned. Galvanized steel does not adsorb or offgas chemicals that would
contaminate samples. Several 1/8-inch holes were drilled in the bottom foot of the pipe to collect the gas
sample, and a point at the end of the probe prevented soil from entering the pipe (Figure 3-2). A
jackhammer was used to drive the probe into the ground. This method does not leave an annular space.
Because of this, there is no pathway for ambient air to be drawn down into the well from the ground
surface. The top of the pipe is threaded and was capped with a PVC cap after installation. During
sampling, the probe was capped with a plug pierced by Teflon tubing to provide connection to the
sampling system. Samples were collected at least 24 hours after probe installation. Before sampling, two
well volumes of gas were evacuated from the probe.

The landfill gas sampling system is constructed entirely of stainless steel and Teflon (Figure 3-3). The
sampling system uses a 12-volt DC diaphragm pump that is protected from moisture and dust by an in-
line liquid trap and filter. A gauge monitors any vacuum that may occur while drawing a sample from the
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Landfill gas well installation and sample collection

TABLE 3-1.

Communications Station Landfill.

Well Sample
Installation Collection Well Depth
Well Number (Date Hour) (Date Hour) (Feet)
CO-LG-00-02" 6/05/90 1241
CO-LG-01-02 5/08/90 0955 512590 0917 8.0
CO-LG-R1-02 5/08/90 0955 6/22/90 1035 8.0
CO-LG-02-02 5/08/90 1040 5/25/90 1400 7.5
CO-LG-R2-02 5/08/90 1040 6/22/90 1100 7.5
CO-LG-03-02 5/08/90 1115 6/04/90 1612 8.0
CO-LG-04-02 5/08/90 1155 6/05/90 0821 8.0
CO-LG-05-02 5/08/90 1225 6/05/090 1026 8.0
*Field System Blank
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TABLE 3-2. Auachment 1 compounds - specified air contaminants. |

Detection Limits, ppb

Compound Air Disposal
Chioroethene (Vinyl Chloride) CH,:CHCl 2 500
Benzene CeHg 2 500
1,2-Dibromoethane (Ethylene Dibromide) BrCH,CH,Br 0.5 1
1,2-Dichloroethane (Ethylene Dichloride) CICH,CH,Cl 0.2 20
Dichloromethane (Methylene Chloride) CH2C12 1 60
Tetrachloroethene (Perchloroethylene) Cl,C:CCly 0.2 10
Tetrachloromethane (Carbon Tetrachloride) CCly 0.2 5
1,1,1-Trichloroethane (Methyl Chloroform) CH;3CCl, 0.5 10
Trichloroethylene ' HCIC:CCl, 0.6 10
Trichloromethane (Chloroform) CHCl4 0.8 2

From Testing Guidelines for Active Solid Waste Disposal Sites, prepared by the California Air
Resources Board, December 1986.
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well. A valve and an upstream flow controller regulate the sample flow rate, which is monitored by a
calibrated rotameter. A purge tee connects the sampling system to the sample container. It flushes the
valve dead space and acts as a bypass valve for flow measurement.

The samples were collected at a flow rate of one liter per minute into 3.2-liter electropolished stainless
steel canisters with noncontaminating bellows valves. The canisters were used instead of Tedlar bags,
because they allow greater stability of the Attachment 1 compounds and other chemicals of interest.
Because of the increased sample stability, the SCAQMD approved the use of canisters and increased the
allowable sampie holding time from 72 to 120 hours,

The sample canisters were leak tested before use. They were assigned unique identification numbers
while in service. Usage information, such as the date, sample time, sample location, canister number,
sample identification number, initial and final canister pressures, and initial and final flow rates for each
sampling canister was kept in a log book and on sample data sheets.

After each sample was collected, the final pressure of the canister was recorded. The canisters were
shipped to the laboratory under positive pressure. When they arrived, the pressure was checked and
compared to the pressure before shipment to confirm sample integrity. During sampling and shipping, the
canisters were maintained at approximately 25°C.

Between uses, the landfill gas sampler was decontaminated by flushing the system with ambient air while
screening the outflow emissions from the sampler for total organic compounds as methane (TOC) using a
Century 128 field portable organic vapor analyzer (OVA). Flushing continued until no TOC was
detected. The system was then flushed with zero air for ten minutes. Before sample collection, the
sampling system was purged with two probe volumes of landfill gas to avoid diluting the sample with
Zero air.

Following landfill gas sampling, a field system blank was collected using the landfill gas sampler to
evaluate the effectiveness of our decontamination procedures. The blank was collected by pumping zero
air through the sampling system into a stainless steel canister. It was handled similar to the landfill gas
samples. The blank was submitted to the laboratory where it was analyzed for the Attachment 1
compounds using the air DLRs.

3.1.3 Results

Table 3-3 presents the analytical results for landfill gas samples collected at the Communications Station
Landfill. The detection limits shown are those recommended by the ARB guidelines and approved by
SCAQMD for reporting purposes. Each sample was assigned a unique eight-digit label that identified the
site, type of sample, well number, and sampler number. The following is an example and explanation of
sample numbers assigned to landfill gas samples collected at the Communications Station Landfill.

90/9196R 3.7



8-t

TABLE 3-3.

Landfill gas sample results, Communications Station Landfill.

Probe Number : a0 § 01 ¥ R1 1 02 ] R2 ] 03 [} 04 ] oS
Date Sampled : 6-5-90 ] 5=-25~90 ] 6-22-90 ] 5-25-90 t €~22-90 ] 6-4-90 § 6~5-90 i 6-5-90
Date Analyzed : 5-8-9%0 $-30~90 { 6-25-5%0 ] $~-30-90 ] 6=-23-9%0 I 6=T7=90 | $-8-90 ] 6~7-90
Sample ID : CO-LG-00~02 | CO-LG~01-02 | CO~LG-R1-02 | CO-LG-02~02 | CO-LG-R2-02 | CO~LG~03-02 | CO-LG-04-02 | CO~LG~05-02
Laboratory Bo. 00823 ] 575 } 00731 | 576 [] 00732 ] 00622 { 00623 I 00624
i "
Compound | DLR (ppd), 11 ple Concentration (ppb)
Vinyl Cbloride 1 500 i w0 ) »n ] L] - t wD ] " ] ] ] MD | ND
Dichloromethane ! 60 [N} 720 ] 16 [} ] | ud [} 370 ] 230 ] 820 ] 180
Chloroform i 2 il o } L 4 | L 1 LY [ o | L. | D | >
1,1, 1-Trichlorcethane | 10 1] - ] D 1 ] | [ | [ | no | »o | |4
1,2-Dichlorosthane | 20 (N " ] ] I ] ] W t o ] ] ] ] ] »o
Benzena - | s t w L} wm \ wo 1 LY | [ I w | L i o
Carbon Tetrachloride ] 500 [N ww ] E ] D ] [ { L] l W | D ] "
Trichlorosthene | 10 1) L] ] |} ] ND | o 1 o ] |4 ] ] I o
1, 2-Dibromcet hane i 1 H »w f o 1 ND | » | L | o t L. I "
Tetrachloroethene i 10 [N ] ] m ] » i L4 | m | "o { D | "
| - (%) = (N snple Concestration {(8)
Aydrogen i 0.20 t WA ] [ 'Y 1 uD [} A I MD 1 | ] ] WD 1
Ooxygen ] 0.20 H A ] nA ] 7.4 ] HA 1 5.3 | 18 ] 13 ] 21
Nitrogen I 0.20 tl E Y ] WA ] 81 ] [+ Y [] 19 [} 18 ] 72 ] 72
Hethane | 0.002 v WA ' L | 1 LY | w | w 1 L4 1 w0
Carbon Monoxide I 0.002 [N ] HA ] A ] o] [} WA { o t ] ] ] t ]
Carbon Dioxide 1 0.002 1 oA ) nA ] n ] KA ] 15 | 4.3 ] 4.1 ] 1.1
] = Not Detected
WA = Not Analyred For
ppb, = Parts per Billion Volumetric

= Percent Volumetric
* = Field System Blank
DLR = Detection Limits for Reporting Purposes



Sample Label Explanation

CO-LG-03-02 CO Communications Station Landfill (site name)
LG=  Landfill Gas Sample
03= Landfill Gas Probe Number 3

02= Identification number of the sampler used to collect
the sample
CO-LG-R1-02 CcoO Communications Station Landfill (site name)

LG=  Landfill Gas Sample

03 = Landfill Gas Probe Number 3

2= Identification number of the sampler used to collect
the sample

The samples collected from Wells LG-01 and LG-02 were not analyzed for permanent gases by the
laboratory. Because of this the wells were resampled on 22 June 1990. Table 3-3 also includes the results
of the Attachment 1 compounds for the original two samples. Five of the landfill gas samples collected
from the Communications Station Landfill contained dichloromethane (MeCl,) in concentrations greater
than their respective DLRs. The MeCl, ranged in concentration from 76 to 820 ppb. No other
Attachment 1 compounds were present in levels above the ARB DLRs. The permanent gas
concentrations averaged 76% nitrogen, 14% oxygen, and 7.1% carbon dioxide. Methane was not detected
in any of the samples.

3.1.4 Discussion

The landfill gas collected from the Communications Station Landfill contained MeCl,. A system blank
of the sampler had 720 ppb MeCl,. The source of the MeCl, is uncertain, but it is most likely due to
system or laboratory contamination rather than the landfill gas. A more in depth discussion of the
sampler contamination is presented in the Section 8.1.2. The permanent gas concentrations were
reasonably consistent and showed generally low levels of carbon dioxide. Methane was not detected in
any of the landfill gas probes.

3.2 INTEGRATED SURFACE SAMPLE

3.2.1 Integrated Surface Sample Collection

One integrated surface (IS) sample was collected at the landfill on 1 June 1990. Table 3-4 summarizes
the date and time of the sample collection; photographs in Appendix A illustrate the sampling apparatus
and equipment; and Figure 3-1 shows the sampling location.

The IS sampler used is a portable, self-contained unit with an internal power source. The system is
constructed entirely of stainless steel and Teflon parts. Landfill emissions were drawn through a 6-inch
diameter 316 stainless steel funnel by a 12-volt DC pump with an unlubricated Viton rubber diaphragm.
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TABLE 34. Integrated surface sample collection Communications Station Landfill.

Elapsed
Date Start End Time
Sampled Time Time (minutes)
6/01/90 1015 1040 25

90/9196R
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They were collected into a 10-liter Tedlar bag. A purge tee connecting the sample bag to the IS sampler
acts as a bypass valve for flow measurement, which was measured with a calibrated rotameter.

The complete system was leak tested before being sent to the field. Between uses, the IS sampler was
decontaminated by flushing the system with ambient air for five minutes, followed by zero air for five
minutes. Immediately before sampling the sampler lines were purged with landfill emissions so that the
sample was not diluted by zero air.

The IS sample was collected from two to three inches above the landfill surface while a technician walked
a 50,000-square-foot grid in approximately 25 minutes. Figure 3-4 shows the walking pattern. Sampling
proceeded only when the ten minute average wind speed was five miles per hour or less, and the
instantaneous wind speed was less than ten miles per hour. During sampling, the wind speed was
monitored using a hand-held anemometer and confirmed with a mechanical weather station. The
mechanical weather station is described in Section 6. The IS sample was collected when the landfill
surface was dry; that is, when no rain had fallen within the previous 72 hours.

After the sample was collected and the final condition of the sample bag was recorded, the bag was

shipped to EAS in a light-proof box. When it arrived at the laboratory, its condition was checked and |
compared to the condition before shipment to confirm sample integrity. During shipment, the sample was

" maintained at approximately 25°C. The IS sample was analyzed for TOC using a 2 ppm DLR in

accordance with the ARB guidelines.

At the same time as the IS sample collection, a surface screening of the landfill was performed using a
Century 128 OVA. The OVA was calibrated using zero air and a 50 ppm methane standard. During the
screening, a sampling technician held the inlet to the OV A two to three inches above the landfill surface
while walking the same grid pattern as was used for the IS sample collection. During the screening, a
2 ppm TOC DLR was used, in accordance with the ARB guidelines. OVA readings were recorded once
per minute during the screening.

Before the screening, the background TOC concentration was measured by standing upwind of the
landfill, holding the inlet of the OVA 10 feet above the ground and taking a reading after one minute. A
second background reading was taken following the surface screening.

3.2.2 Results
The TOC concentration of the IS sample collected from immediately above the Communications Station
Landfill was 4.1 ppm. The average wind speed was below 5 miles per hour for the duration of the

sampling period, and at no time during the testing did the instantaneous wind speed exceed 10 miles per
hour. During the surface screening no readings were measured above the 2 ppm DLR.
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Section 4

AMBIENT AIR MONITORING

4.1 OQVERVIEW OF THE MONITORING PROGRAM

To test for the presence of the Attachment 1 compounds in the ambient air at the Communications Station
Landfill, 24-hour and four-hour drainage integrated air samples were collected adjacent to the disposal
site. A total of 14 samples were collected over a period of three consecutive days. The samplers were
located based on the prevailing winds at the site, as determined during a preliminary meteorological
survey. One 24-hour and one drainage sampler were placed on the southwest side of the fill, the two
collocated samplers were placed on the east side of the fill within the canyon, and the other drainage
sampler was placed at the northem side of the landfill.

" Wind data collected during the sampling periods showed that winds were variable. Daytime winds were
predominantly from the west-southwest through west-northwest. Nighttime drainage winds were from
the northeast through east-northeast for two of the sampling periods and south-southwest for the third,
resulting in a reversal of the upwind and downwind locations for that period. Table 4-1 summarizes the
integrated air sample collection times; photographs in Appendix A illustrate the sampling apparatus; and
Figure 3-1 shows the sampling locations.

The samples were sent to EAS, where they were analyzed within 120 hours of collection for the
Attachment 1 compounds (Table 3-2), using the air detection limits designated by the Air Resources
Board (ARB) for reporting purposes (DLRs). Section 7 describes the methods used for sample analysis,
and Section 8 discusses the field and laboratory quality assurance results.

4.2 INTEGRATED AMBIENT AIR SAMPLE COLLECTION

The integrated ambient air samplers were located at or near the perimeter of the landfill site, away from
obstacles such as trees, shrubbery, and hills. The inlet probe was 6.1 feet off the ground, and air flow
around it was unrestricted.

During sample collection, the wind speed and direction were monitored continuously by a mechanical
weather station. The 24-hour samples of 23, 24, and 25 May 1990 were collected during average wind
speeds of 3.5, 4.0, and 4.8 mph, respectively. The drainage samples from 23, 24, and 25 May 1990 were
collected during average wind speeds of 2.8, 1.8, and 3.8 mph, respectively. The 24-hour downwind
collocated sampler on 25 May failed to operate properly and, therefore, did not collect a sample on this
date. Section 6 presents the wind direction and wind speed data for the sample collection periods. All of
the samples were collected when the surface of the landfill was dry; that is, at least 72-hours following
rainfall.
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TABLE 4-1. Integrated ambient air sample collection Communications Station Landfill.

Elapsed
Sample Start Start End End Time
Number Date Time Date Time (hours)
CO-1A-01-09 5/22/90 0825 5/23/90 0830 241
CO-1A-01-03 5/22/90 0820 5/23/90 0825 241
CO-IA-C1-04 5/22/90 0820 5/23/90 0825 24.1
CO-1A-02-09 5/23/90 0830 5124/90 0820 239
CO-1A-02-03 5/23/90 0825 5/24/90 0815 239
CO-1A-C2-04 5/23/90 0825 5/24/90 0815 239
CO-IA-03-09 5/24/90 0855 5125/90 0855 240
CO-1A-03-03 5/24/90 0850 5/25/90 0850 240
CO-1A-D1-08 5/23/90 0100 5/23/90 0500 40
CO-1A-D1-01 5/23/90 0100 5/23/90 0500 4.0
CO-1A-D2-08 5/24/90 0100 5/24/90 0500 40
CO-IA-D2-01 5/24/90 0100 5/24/90 0500 40
CO-IA-D3-08 5/25/90 0100 5/25/90 0500 40
CO-TA-D3-01 5/25/90 0100 5/25/90 0500 40
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The integrated ambient air samplers are constructed entirely of stainless steel and Teflon (Figure 4-1). Air
is drawn into the system by a 12-volt DC diaphragm pump and is controlled with a back pressure flow
controller. A purge tee connects the system to the air sampling container and is used to flush the valve
dead space and to act as a bypass for flow measurements using a calibrated rotameter. Each sampler is
contained in weatherproof housing,

Each complete sampling system was cleaned and vacuum leak tested before being sent to the field.
Between uses, the integrated ambient air samplers were decontaminated by flushing the systems with
ambient air for five minutes followed by zero air for five minutes. Before sampling, the samplers were
purged with ambient air so that the samples would not be diluted with zero air.

The integrated air samples were collected in 3.2-liter electropolished stainless steel canisters and were
handled as described in Section 3.1.2.

4.3 RESULTS

The analytical results for the ambient air samples are presented in Table 4-2. The detection limits shown
are those recommended by the ARB guidelines and approved by SCAQMD for reporting purposes. Each
sample was assigned a unique eight-digit label that identified the landfill, type of sample, sampling order,
and sampler number. Examples of labels used for the ambient air samples and corresponding
explanations follow:

Sample Label Explanation
CO-1A-01-03 CO=  Communications Station Landfill
IA= Integrated Ambient Air Sample
01= First 24-hour sample collected
03 = Identification number of the sampler used to collect
the sample
CO-IA-D2-01 CO=  Communications Station Landfill
IA= Integrated Ambient Air Sample
D2=  Second drainage (less than 12-hour) sample collected
01= Identification number of the sampler used to collect
the sample
CO-IA-C2-04 CO=  Communications Station Landfill

IA = Integrated Ambient Air Sample

C2=  Second Collocated sample collected

04 = Identification number of the sampler used to collect
the sample
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TABLE 4-2. Ambient air sample results, Communications Station LandfilL.

Sample Type / Location :

24 hr/dwnwnd |24 hr c/dwnwnd| 24 br/upwind | 24 br/dwnwnd |24 br c/dwnwnd |

24 bhr/upwind

Date Sampled : 5-23-90 } 5-23-90 ] 5-23-90 ] 5-24-90 | 5-24-90 | 5-24-90
Date Analyzed : 5-25-90 | 5~-25-90 | 5-25-90 | 5-25-90 ] 5-25-90 1 5-25-90
Sample ID : CO-IA-01-03 | CO-IA-~C1-04 | CO-IA-01-09 | CO-IA-02-03 | CO-IA-C2-04 | CO-In-02-09
Laboratory No. 00551 | 00552 | 00550 | 00556 | 00557 I 00555
Average Wind Speed (mph) : 3.5 | 3.5 | 3.5 i 4.0 | 4.0 | 4.0
| I
Compound | DLR (ppb)y |1 - m——- —em———— Sample Concentration (ppb) --~-=-=-====- e m e e ————
Vinyl Chloride i 2.00 1 ND ] ND | ND ] i ND |
Dichloromethane i 1.00 I 1.2 | [ [} 2.2 ] 1.1 ) 4.3 | 1.7
Chloroform | 0.80 [} ND | ND | ND | ND | ND | ND
1,1,1~-Trichloroethane | 0.50 1 1 | 6.4 | 1.2 | 0.87 | 2.7 | 0.73
1, 2-pichloroethans [ 0.20 i ND | ND [ ND | ND i ND ! ND
Benzene ) 2.00 1l ND ) ND ] WD | ND | ND | ND
Carbon Tetrachloride | 0.20 I ND { ND { ND { WD ] ND ] ND
Trichloroethene ] 0.60 ] ND | ND | ND ] ND | ND | ND
1, 2-Dibromoethane | 0.50 1 ND | ND i ND | ND | ND | ND
Tetrachlorcethene | 0.20 11 0.26 | 0.29 | 0.26 | ND | ND | ND
Sample Type / Location : 24 hr/dwnwnd | 24 br/upwind
Date Sampled : 5-25-90 | 5-25-90
Date Analyzed : 5-30-90 | §~30-90
Sample ID : CO~IA-03~03 | CO-IA-03-09
Laboratory No. : 00574 | 00573
Average Wind Speed (mph) 4.8 | 4.8
I (N ND = Not Detected
Compound ] DLR (ppb)v }} -Sample Concentration (ppb)v- pph' = Parts per Billion Volumetric

- -

Vinyl Chloride
Dichloromethane
Chloroform
1,1,1-Trichlorocethane
1,2-Dichloroethane
Benzene

Carbon Tetrachloride
Trichlorocethene
1,2-Dibromoethane
Tetrachlorcethene

2.00
1.00
0.80
0.50
0.20
2.00
0.20
0.60
0.50
0.20

gr 8

(-3

Q.

5555583

2

[3

(=]
©

55558538558

DIR

= Detection Limits for Reporting Purposes



TABLE 4-2,

(Continued).

Sample Type / Location : drng/dwnwnd | drng/upwind | drng/dwnwnd | drng/upwind | drng/upwind | drng/dwnwnd
Date Sampled : 5-23-90 l 5-23-90 ' 5-24~90 5-24-90 i $-25-90 1 5-25-90
Date Analyzed : 5-25-90 | 5-25-90 { 5-25~90 5-25-90 | 5-30-90 ) 5-30-90
Sample ID : CO-IA-D1-01 | CO-IA-D1-08 | CO-IA-D2-01 | CO-IA-D2-08 | CO-IA-D3~01 | CO-IA-D3-08
Laboratory No. 00548 | 00549 | 00553 00554 | ao571 | 00572
Average Wind Speed (mph) : 2.8 | 2.8 | 1.8 1.8 | 3.8 { 3.8
1 H
Compound | DLR (ppbl, II - --~-Sample Concentration (ppb),--=----=--=ccmcecacoeo ~——e————
vinyl Chloride } 2.00 11 WD | ND | ND ND ] ND | ND
Dichlorometbane | 1.00 i 1.2 | 1.2 | ND 1.2 | 1.2 { 1.2
Chloroform | 0.80 11 ND | ND | ND ND | ND | ND
1,1,1-Trichloroethane 1 0.50 It 0.89 | 0.94 | 0.6 0.51 | 0.72 | 0.7
1,2-Dichlorocethane [} 0.20 il WD ] ND | ND ND | ND ] ND
Beanzene ) 2.00 H ND } ND ) ND ND | ND | ND
Carbon Tetrachloride { g.20 i) WD } WD ] ND ND } ND | ND
Trichloroethene | 0.60 K ND { ND [} ND ND ] ND | ND
1, 2-Dibromoethane [ 0.50 (] ND | ND | ¥D WD ] ND } ND
Tetrachloroethene | 0.20 11 0.23 | 0.25 [ ND WD ] KD { ND
ND = Not Detected

pRb, = Parts per Billion Volumetric
DLR = Detection Limits for Reporting Purposes



The 24-hour samples collected at the Communications Station Landfill contained several of the
Autachment 1 compounds in concentrations above their respective DLRs. All of the 24-hour ambient air
samples contained dichloromethane (MeCl,) and 1,1,1-trichloroethane (TCA) in concentrations ranging
from 1.1 to 6.0 ppb and 0.66 to 6.4 ppb, respectively. Tetrachloroethene (PCE) was detected in two of the
samples at 0.26 ppb and one sample at 0.29 ppb. No other Attachment 1 compounds were detected in the
24 hour samples.

MeCl,, TCA, and PCE were also measured in the 4 hour drainage samples collected at the landfill. TCA
was detected in all of the samples at concentrations ranging from 0.51 to 0.94 ppb. MeCl, was detected
in five samples at a concentration of 1.2 ppb. PCE was detected in two of the samples at concentrations
of 0.23 ppb and 0.25 ppb. No other Attachment 1 compounds were detected in the drainage samples at
the landfill.

4.4 DISCUSSION

MeCl, was measured near its ARB DLR in all but one of the ambient air samples collected and in
comparable concentrations in both the upwind and downwind drainage samples. MeCl, was also
detected in the landfill gas at the site. However, the latter results are suspect due to system contamination.
Near DLR concentrations of MeCl, were measured in four of the presampling ambient air equipment
blanks collected prior to the study (Section 8). The comparable concentrations of MeCl, in both the
upwind and downwind samples suggest that the landfill may not be the source of the MeCl, detected, or
that other sources contribute to ambient levels of MeCl, in this area.

TCA was also measured in comparable, near DLR concentrations in all of the 24-hour and upwind and
downwind drainage samples. It was not detected in the landfill gas samples collected at the site. These
results suggest that the landfill is probably not the source of the TCA detected.

PCE was detected in several of the 24-hour and upwind and downwind drainage air samples at
concentrations close to its ARB DLR. It was not detected in the landfill gas samples collected at the site.
A near DLR concentration of PCE was measured in one of the presampling ambient air equipment blanks
collected prior to the study (Section 8). These results suggest that the landfill is probably not the source
of the PCE detected.
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Section §

GAS MIGRATION TESTING

5.1 OVERVIEW OF THE MONITORING PROGRAM

To evaluate whether landfill gas is migrating off site through the subsurface, soil gas was collected from
gas migration probes that were installed at the site perimeter on 8 May 1990. Since the landfill has a
perimeter of approximately 5600 feet, six migration gas probes were installed and sampled.

Migration gas samples were collected on 24 May 1990. They were sent to EAS where they were
analyzed for total organic compounds as methane (TOC) using a 2 ppm,, DLR in accordance with the Air
Resources Board (ARB) guidelines. Table 5-1 summarizes the migration gas sampling; Appendix A
contains photographs of probe installation, sampling procedures, and equipment; and Figure 3-1 shows
the sampling locations.

5.2 MIGRATION GAS SAMPLE COLLECTION

The migration gas samples were obtained using the landfill gas sampling system described in
Section 3.1.2. The samples were collected in 3.2 liter electropolished stainless steel canisters. Initially,
the gas probes were purged of two well volumes of gas and then the samples were collected following the
methods described in Section 3.1.2.

After collecting each migration gas sample, the sampler was decontaminated by purging it with ambient
air for at least 10 minutes, or until the TOC concentration at the purge valve vent was the same as in the
ambient air, whichever took longer. The sampler was then flushed with zero air for 10 minutes. The
initial evacuation of the migration' gas probes ensured that the TOC measurements did not reflect dilution
with zero air.

5.3 RESULTS
Table 5-2 presents the analytical data for the six migration gas samples collected at the Communications
Station Landfill site. Each sample was assigned a unique eight-digit number that identified the site, type

of sample, sampling order, and sampler number. The following is an example of a sample label assigned
to a migration gas sample and an explanation of that label.
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TABLE 5-1

Migration gas probe installation and sample collection
Communications Station Landfill.

Probe Sample
Installation Collection Probe Depth
Probe Number (Date Hour) (Date Hour) (feet)
CO-MG-01-02 5/08/90 0935 5/24090 1153 5.0
CO-MG-02-02 5/08/90 1020 524/90 1225 5.0
CO-MG-03-02 5/08/90 1100 512490 1251 55
CO-MG-04-02 5/08/90 1140 52490 1322 6.0
CO-MG-05-02 5/08/0 1210 512400 1352 6.0
CO-MG-06-02 5/08/90 1235 5/24/90 1422 6.0
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TABLE 5-2. Migration gas sample results, Communications Station Landfill.

Probe No. 01 | 02 1 03 | 04 ! 05 | 06
Date Sampled : 5-24-90 | 5-24-90 | $-24-90 |} 5-24-90 | $-24-90 | 5-24-90
Date Analyzed : 5-26-90 | 5-26-90 | $5-26-90 | 5-26-90 ] 5-26-90 | 5-26-90
Sample ID : CO-MG~-01-02 | CO-MG-02-02 | CO-MG-03-02 | CO-MG-04-02 | CO-MG-05-02 | CO-MG-06-02
Laboratory Mo. : 00558 } 00559 ) 00560 | 00565 | 00566 } 00567
| i
Compound | DLR (ppm), || ==<==-=- Rt ittt ----Sample Concentration (ppm),-—~====-=-= e S iabiet bbb bt
) i | i | | |
T0C : ) 2.00 H ND i 3.5 I ND i 13 1 4.9 ! 7.2

ND = Not Detactad

ppm,, = Parts par tillion Volumetric

DLR =~ Detection Limits for Reporting Purposes



Sample Number Explanation

CO-MG-02-02 CO = Communications Station Landfill (site name)
MG =  Gas Migration Sample
02= Second Gas Migration sample collected
02 = Identification number of the sampler used to collect
the sample

The gas sample concentrations ranged from <2.0 ppm at Probes MG-01 and MG-03 to 13 ppm at
Probe MG-04.
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Section 6

WIND MONITORING

6.1 OVERVIEW OF MONITORING PROGRAM

The ARB’s recommendations for wind speed and wind direction during Air SWAT surface screening and
ambient air sample collection have been discussed in Sections 3 and 4 and are briefly summarized below.

L. Surface screening should be conducted only when the average wind speed is 5 miles per hour
or less, and the instantaneous wind speed is less than 10 miles per hour.

2. Ambient air samples should be collected only when nighttime wind speeds average
5 miles per hour or less.

3. Ambient air samples should be collected only when daytime wind speeds average
10 miles per hour or less.

4, Ambient air samples should not be collected when 24-hour average wind speeds are greater
than 10 miles per hour.

5. Integrated air samplers, collecting 24-hour samples, should be placed at the upwind and
downwind site perimeters, based on the prevailing wind direction.

6. Integrated air samplers, collecting drainage samples, should collect air that has not passed
over the landfill and air that has.

A mechanical weather station (MWS) was set up at the Communications Station Landfill near the bottom
of the main portion of the fill, at the mouth of the canyon, to monitor the wind speed and direction during
sample collection (Figure 3-1). The MWS recorded representative winds from May 21, 1990 to
May 25, 1990. All wind dependent sampling was conducted during this period.

6.2 MEASUREMENT OF WIND SPEED AND DIRECTION

The MWS uses a rotating anemometer with three 4-1/2 inch aluminum cups. The anemometer has a
starting threshold of 0.75 miles per hour and is able to measure wind speeds between 0.75 and
50 miles per hour accurately. Wind direction is defined as the direction from which the wind is blowing
and is measured in degrees from true north. A single-blade aluminum wind-vane with nose-damping
measured the wind direction. It is mounted directly below the anemometer on a central shaft, so that wind
direction and wind speed are measured from the same point in space. It has a range of 0 to 360 degrees
and a starting threshold of one mile per hour. Data points are recorded once a minute by a chart recorder
that is accurate to £60 seconds per 24-hours when it is operated in ambient temperatures between -25°F
and 160°F. The chart recorder produces black traces on plastic-coated, pressure-sensitive paper with a
white background.
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The MWS was installed 12 feet above the ground and more than 60 feet away from obstacles such as trees
and hills. The wind vane was aligned to true north after accounting for the 15 degree local magnetic
declination. The time, date, location, project number and technician’s initials were marked at the
beginning and end of the chart, and whenever the technician checked the MWS. The data were collected
relative to local time.

6.3 RESULTS

The chart data were reduced into wind speed and wind direction hourly averages. For example, the data
collected between 1:00 p.m. and 2:00 p.m. were averaged and are reported as the 1:00 p.m. hourly
average. Wind speeds are reported in miles per hour. Wind directions are reported in sixteen directional
points—north (N), north-northeast (NNE), northeast (NE), east-northeast (ENE), east (E), east-southeast
(ESE), southeast (SE), south-southeast (SSE), south (S), south-southwest (SSW), southwest (SW), west-
southwest (WSW), west (W), west-northwest (WNW), northwest (NW), and north-northwest
(NNW)—which are each a 22-1/2 degree sector of a 360-degree circle.

The average prevailing wind direction is determined by the most occurrences of a specific direction over
the averaging period. If wind directions prevail equally in two sectors that are adjacent (i.e., north and
north-northwest), then the direction that occurs first within the averaging period becomes the prevailing
wind direction. Variable wind direction is defined as the wind direction prevailing equally in two
separate sectors that are not adjacent over the period being averaged. For example, if the wind direction
was north (0 degrees) for 30 minutes and south (180 degrees) for 30 minutes, the average wind direction
for that hour would mathematically be 90 degrees, or east. Because the wind direction was never east
during that hour, it is defined as being variable.

Wind speed and wind direction hourly averages are presented in Tables 6-1 and 6-2, respectively, for the

Communications Station Landfill field program. The average wind speeds for the integrated surface
sample and integrated air sample collection periods are shown in Table 6-3.
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TABLE 6-1. Wind speed hourly averages (miles per hour), Communications Station Landfill.

a0 01 Q2 Q3 a4 Qs 06 07 08 09 10 11 12 13 14 1s 16 17 18 19 20 21 22 23

HOUR

DATE

2.0 4.5

3.6 2.0 1.5 2.0 1.0

9.5 9.0 7.5 6.5 6.0 4.5 4.0 1.5 2.0 2.5

May 21, 1990
May 22, 1990
May 23, 1990
May 24, 1990
May 25, 1990

1.5 2.0 2.5 4.0 5.0 2.5 1.0 1.5 2.5 3.0 4.0 5.5 5.5 9.5 8.5 9.0 WD ND ND

.5

9
3.0 2.5 1.0 1.5 2.0 1.5 1.5 1.5 3.5 3.5 4.5 5.5 7.5 8.5 9.0 9.0

2.5 2.5 2.5 3.0 3.0 1.5 2.0 1.5 2.0 3.0 3.5 4.5 7.5

7.0 5.0 1.5 1.5 2.0 3.0 5.0

7.0

3.5 3.5 5.0 6.0 3.5 2.5 3.5 5.0 5.0

4.0 3.0

(ND) = No data available

7‘
w



TABLE 6-2. Wind direction hourly averages Communications Station Landfill.

DATE HOUR 00 01 02 03 04 05 G6 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

May 21, 1990 ENE B
May 22, 1990 NE NE ENE ENE ENE NE NE WNW W WNW WNW WNW W W W WNW ND ND ND W NNW N NNE N
May 23, 1990 NNE NE NE ME NE EME NNE WNW W NN WSW WSW WNN W W W W W WSW WSW WSW SSW SSW  SsSW
May 24, 1990 S9SW SSW SSW SSW NW NNW MNE MNNW SW SSE SS5W WSW WNW W W W W W W W NE NNE ENE B
May 25, 1990 NE NE ENE ENE ENE ENE ME SE SE SSE S

(ND) = No data available



TABLE 6-3

Average wind speeds for the sampling periods
Communications Station Landfill.

Wind Speed
Sample Identification (mph)
CO-1S-01-03 1.5
CO-1A-01-09 3.5
CO-IA-01-03 3.5
CO-IA-C1-04 3.5
CO-1A-02-09 40
CO-1A-02-03 40
CO-IA-C2-04 4.0
CO-1A-03-09 4.8
CO-1A-03-03 48
CO-1A-D1-08 2.8
CO-IA-D1-01 2.8
CO-IA-D2-08 1.8
CO-1A-D2-01 1.8
CO-IA-D3-08 3.8
CO-1A-D3-01 3.8
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Section 7

ANALYTICAL METHODS

The analytical methods used for the Communications Station Landfill study satisfy the requirements of
California Statute AB 3374 (Calderon), including HSC 41805.5. They include procedures for evaluating
the chemical composition of landfill and migration gas samples, surface emissions, and ambient air
samples.

o Total Organic Compounds as Methane (TOC)

During field analysis for TOC, the sample is introduced into a Foxboro Century 128 field organic vapor
analyzer (OVA) with a flame ionization detector. The OVA pumps the sample continuously through a
detection chamber where organic compounds are ionized by a hydrogen flame. An electric field in the
.. detection chamber drives the ions to a detection electrode. As the positive ions collect at the electrode, a
current is generated that is proportional to rate of ion accumulation. This current is amplified by the.
instrument to be read on the output display. Before use, the OVA is calibrated with zero air and a
. methane gas standard. Therefore, the TOC concentration is read as methane, in accordance with the ARB
guidelines.

Laboratory analysis for low levels of TOC is accomplished using a gas chromatograph with a flame
ionization detector by direct injection onto a Poropak Q column. After the methane peak is measured, all
the nonmethane hydrocarbons are backflushed directly through the detector. The nonmethane
hydrocarbon area is compared to a methane standard to calculate the concentrations relative to methane.
Finally, the methane concentrations and the nonmethane hydrocarbon concentration relative to methane
are added to determine the concentrations of TOC.

Laboratory analysis for high levels of TOC is accomplished using the methods described below. The
TOC concentration is determined by adding the nonmethane hydrocarbon results to the methane results.

o  Nonmethane Hydrocarbons

The sample is run through a sorbent trap to separate the methane and nonmethane organics. The
nonmethane organics are then catalytically converted to carbon dioxide, which is analyzed using
nondispersive infrared spectrophotometry.

o  Permanent Gases (Methane)

The samples are analyzed for low levels of methane using a gas chromatograph with a flame ionization
detector. The sample is introduced into the gas chromatograph by direct injection onto a Poropak Q
column. After the analytical run is completed, the peak areas are integrated and compared to a methane
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standard. For high concentrations of methane, the samples are analyzed by combusting the sample to
convert the methane to carbon dioxide and then introducing the sample into a gas chromatograph with a
thermal conductivity detector.

0o Permanent Gases (Carbon Dioxide, Nitrogen, and Oxygen)

Carbon dioxide, nitrogen and oxygen gases are measured using a gas chromatograph with a thermal
conductivity detector. The sample is introduced into the gas chromatograph through a gas sampling loop
and is separated by a molecular sieve SA column.

o  Attachment 1 Compounds

Samples are analyzed for the Attachment 1 compounds using a gas chromatograph/mass spectrometer
(GC/MS) system. The sample is introduced into the system through a Nafion dryer and concentrated
using a freeze-out loop. The compounds are separated by a 30-meter fused-silica capillary column and
are measured by a mass spectrometer detector. The GC/MS system has a complete data system, capable
of collecting, storing and interpreting the data. The system is calibrated using an external standard
containing all ten Attachment 1 compounds. Each compound is calibrated directly against this standard
~ so that no response factors are used.

Table 7-1 summarizes the analytical methods, method detection limits, sample holding times, and sample
temperature requirements adhered to throughout the program.
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TABLE 7-1.  Analytical method summary.

Parsmeter Method Analytical . Holding Temperature
Number Method DLR for DLR for Time Requirements
: Alr Landflll Gases (brs) (°C)

TOC as Methane NA GC Analysis using an FI Detector 2 ppm, 2 ppm, 120 Approx. 25

Chloroethene® ADDL0O2 GC Analysis using a PI or MS Detector 2 ppb, 500 ppb, 120 Approx. 25
10% Confirmation by GC/MS

Benzene* ADD002 GC Analysis using a P1 or MS Detector 2 ppb, 500 ppb, 120 Approx. 25
Confinnation by GC/MS

1,2-Dibromocthane*® ARB 103 GC Analysis using an EC or MS Detector 0.5 ppb, 1 ppb, 120 Approx. 25
10% Confirmation by GC/MS

1.2-Dichloroethane* ARB 103 GC Analysis using an EC or MS Detector 0.2 ppb, 20 ppb, 120 Approx. 25
10% Confirmation by GC/MS

Dichloromethsne* " ARB 103 GC Analysis using an EC or MS Detector 1 ppb, 60 ppb, 120 Approx. 25
10% Confirmation by GC/MS

Tetrachloroethene* ARB 103 GC Analysis using an EC or MS Detector 0.2 ppb, 10  ppb, 120 Approx. 25

. 10% Confirmation by GC/MS

Tetrachloromethape* ARB 103 GC Analysis using an EC or MS Detector 0.2 ppb, 5 ppby 120 Approx. 25
10% Confirmation by GC/MS

L L1-Trichloroethane® ARB 103 GC Analysis using an EC or MS Detector 0.5 ppb, 10 ppb, 120 Approx. 25
10% Confirmation by GC/MS

Trichloroethylene* ARB 103 GC Analysis using an EC or MS Detector 0.6 ppb, 10 ppb, 120 Approx. 25
10% Confirmation by GC/MS

Trichloromethsne* ARB 103 GC Analysis using an EC or MS Detector 0.8 ppb, 2 ppb, 120 Approx. 25
10% Confimation by GC/MS

Permanent Gases NA GC Analysis using a Thermal 01 %, 01 %, 120 Approx. 25

(N7.09) Conductivity Detector

Permanent Gases EPA 25 GC Analysis using an FI Detector 20 ppm, 20 ppm, 120 Approx 25

(CO,.CHy)

NA Not available.

Anachmeni | Compound.

(ppb), Concentration in parts per billion by volume at 25 °C.
tppm),  Concentration in parts per billion by volume at 25 °C.
%, Concentration in percent by volume at 25 °C.

DLR Detection Limits for Reporting Purposes



Section 8

QUALITY ASSURANCE SUMMARY

8.1 QUALITY ASSURANCE OBJECTIVES

The quality assurance (QA) objectives of the Communications Station Landfill study are described in
terms of accuracy, precision and completeness. QA objectives are determined for each measured
parameter, whether from sample collection, field measurement, or laboratory analysis. Table 8-1
summarizes the field and laboratory QA objectives for accuracy, precision and completeness.

8.1.1 Analytical Detection Limits

The Air Resources Board (ARB) established detection limits for reporting purposes (DLRs) for each
parameter to be measured during the Calderon program (Table 3-2). For the Communications Station
Landfill study, if the detection limit achieved by the laboratory was lower than the ARB DLR, the ARB
detection limit was used for reporting purposes.

8.1.2 Accuracy

Accuracy is defined as the degree of agreement of a measurement or an average of measurements for a
parameter with the accepted reference or true value. Itis a combination of the bias and precision in a
measurement system. Accuracy is usually expressed as the difference between the measured value "X"
and the reference or true value "T", (X-T), or the difference, in percent, between the two values,
(100(X-T)/T), or a ratio of the two values, (X/T) (EPA, 1980).

o0 Field Measurements

Accurate sample collection requires the collection of samples that are undisturbed and representative of
the entity being sampled. The sampling methodology must not alter the composition of the sample
chemically or physically. To minimize the introduction of eiror during the field program, specific
protocols were established for sample collection and handling. These are described in Sections 3 through
6 of this report and in more detail in the Calderon Air SWAT Monitoring Plan and Quality Assurance
Project Plan (AeroVironment, 1988). At the start of the sampling program, all of the field personnel
participated in an on-site training course that provided hands-on instruction in the correct procedures for
sample collection, handling and documentation.

Accurate sample collection also requires the use of equipment that is constructed and decontaminated

such that it minimizes sample degradation or contamination. Prior to and during the Air SWAT program,
blanks were collected to ensure that the sampling equipment was relatively clean at the start of the project
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TABLE 8-1. Summary of QA objeciives.

Sampling Sampling Sampling Analytical Analytical Analytical
Accuracy Precision Completeness Accuracy Precision Completeness
Parameter (+/- %) +/- %) (%) +/- %) /- %) (%)
Blind Spike Collocated Interlab Duplicate
Recovery Samplers Comparison Samples
TOC as Methane NA NA 80 15 10 90
(GC-FID)
Attachment 1 20 20 80 20 10 90
Compounds (GC-PID/ECD)
Attachment 1 20 30 80 30 20 90
Compounds (GC-MSD)
Permanent Gases NA NA 80 5 5 90
(GC-TCD) '
Performance
Audits
Flow Rates 15
Timers 1
Wind Speed Imph

-Wind Direction 5 degrees




and that the decontamination procedures used during the testing were adequate. The decontamination
procedures are described for each type of sampler in Sections 3 through 6 of this report.

The ambient air samplers used for Calderon sampling were cleaned and tested at the time they were
assembled and immediately before conducting the field work for this project. Prior to conducting any
Calderon sampling, EAS cleaned and leak-tested each ambient air sampler. Equipment blanks were
collected and analyzed for the Attachment 1 compounds using the air detection limits to verify that each
sampler was free of contamination. The blanks were collected by pumping zero air through each sampler
into a stainless steel canister; if contamination was detected, the sampler was recleaned and retested.

Before conducting the field work for this project, another set of equipment blanks were collected from the
ambient air samplers to be used during the project. The blanks were collected using ultrapure zero air that
was bled through the sampler for a six-hour sampling period. They were analyzed for the Attachment 1
compounds using the air DLRs. Table 8-2 presents the results of these analyses and Appendix E contains
analytical reports and chain-of-custody documentation for the blank samples.

In general, the results of the presampling blanks indicate that the samplers were clean at the beginning of
the field effort. While MeCl, and tetrachloroethene (PCE) were detected in some of the blanks, the
concentrations were close to the ARB DLRs for these compounds. In no case did the concentration of an
Auachment 1 compound in a presampling blank exceed 1.5 times its DLR. All but two of the sampler
blanks had MeCl, at concentrations ranging from 1.1 to 1.3 ppb. The DLR for this compound is 1.0 ppb.
One of the sampler blanks had PCE at 0.24 ppb; the DLR for this compound is 0.20 ppb. One of the
sampler blanks had no Attachment 1 compounds above the ARB designated DLRs.

Throughout the program, the laboratory analyzes canister blanks to ensure that the decontamination
procedures being used to clean the sample vessels are satisfactory. The laboratory analyzes canister
blanks for 10 percent of the recycled canisters by filling them with zero air and analyzing a sample of it
for the Attachment 1 compounds using the air DLRs. If any contamination is detected, the
decontamination procedures are improved and the canister is recleaned and retested.

After completing the landfill gas sampling, a field system blank was collected for the migration and
landfill gas sampler by pumping zero air through the decontaminated sampling system and collecting it in
a stainless steel canister. The blank was collected and handled the same way as the gas samples. It was
submitted to the laboratory blind where it was analyzed for the Attachment 1 compounds, using the air
DLRs.

As shown in Table 8-3, the blank collected during the field sampling contained 720 ppm MeCl,.- The

blank did not contain any other Attachment 1 compounds in concentrations above their respective air
DLRs. The concentration of MeCl, in the system blank was greater than the concentration in all but one
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TABLE 8-2. Ambient air presampling equipment blank results, Communications Station Landfill.

AVO0S
4-26-90
4-28-90

ET-IA-00-09
00331

E&E558888+ 8

Sampler No. : AVQal } AVO03 } AVO4 ] AVO6 ] AvVoOs
Date Sampled : 5-10-90 | 4-26-90 | 5-10~90 | 4-26-90 | 5-10-90 |
Date Analyzed : 5-15-90 | 4-28~90 { 5-12-90 | 4-28-90 I 5-12-90
Sanple ID : BT-IA-00-01 | ET-IA-00-03 | BET-IA-00-04 | ET-IA-00-06 | ET-IA-00-08 |
Labozratory No. : 00467 ] 00335 | 00440 | 00328 | 00441
| i
Compound | DLR (ppb)y Il .———- e LD Ll L) Sample Concentration (ppb) ~--~---- e ———————
Vinyl Chloride | 2.00 1] WD i ND I WD | ND | ND |
Dichloromethane | 1.00 11 ND | 1.3 | 1.1 | 1.2 | ND
Chloroform | 0.80 (N ND | ND | ND | ND | ND }
1,1,1-Trichlorocethane | 0.50 1 ND | ND | ND | ¥D | ND |
1,2-Dichlorsethane ] 0.20 N ND | ND | ND | ND | ND |
Benzene . | 2.00 |t 1] { ND V- ND ] ND | WD ]
Carbon Tetrachloride ! 0.20 1] ND | ND | ND { ND | ND |
Trichloroethene | 0.60 [ ND | ND | ND ] ND | ND
1,2~-Dibromoethane | 0.50 11 ND | ND | ND ) ND | ND {
Tetrachloroethene ) 0.20 il 0.24 ] ND | WD { ND | ND

ND = Not Detected

ppb, = Parts per Billion Volumetric
DLR = Detaction Limits for Reporting Purposes



TABLE 8-3.

Sample Type / Location :
Date Sampled :
Date Analyzed :

Sample ID
Laboratory No.

Field quality control results, Communications Station Landfill.

H CO-IA-01
s 00551

-

-03

5-23-90
5-25-90
CO~1a-C1l-04
00552

24 hr/dwnwnd |24 hr c/dwnwnd |
5-23-90
§-25-90

| 24 hr/dwnwnd
| 5-24-90

| 5-25-90

] CO-IA-02-03
! 00556

|24 hr c¢/dwnwnd |
| 5-24-90 |
} $5-25-90 }
| Co-Ia-C2-04 |
| 00557 |

Field Blank
6-5-90
6-8-90

CO-LG-00-02
00625

- = > = - = o Y o e o T S 0 o e D S e S A o e

-Sample Concentration (ppb)v—

| I RPD
Compound | OLR (ppb)v || -Sample Concentration (ppb).,- ——fam
Vinyl Chloride ) 2.00 1 ND | ND | NA | WD
Dichloromethane i 1.00 11 1.2 | 6.0 } 400 i 1.1
Chloroform | I 0.80 T ND I ND R Y ND
1,1,1-Trichloroethane M| 0.50 I 1.0 | 6.4 ] 540 J 0.87
1, 2-Dichloroethane | 0.20 I ND | ND | NA | ND
Benzene ’ | 2.00 i ND I ND | 7 N ND
Carbon Tetrachloride } 0.20 R ND } ND | NA ] ND
Trichlorocethene | 0.60 X ND | ND | NA | ND
1, 2-Dibromocethane | 0.50 i ND i WD | NA ] ND
Tetrachloroethene | 0.20 1 0.26 | 0.29 ] NA | ND
ND = Not Detected
NA = RPD Not Calculated
ppb, = Parts per Billion Volumetxic

3 58588 .8 uLE

130
NA
NA
NA
NA
NA
Na

Concentration

~

5888888888



of the landfill gas samples.

MeCl, and freon are common contaminants of flow controllers because they are used to clean the
controller parts at the time they are being assembled. Flow controllers are used in both the field sampling
and analytical systems. Periodically, MeCl, has been measured in association with freon in the field
system blanks as the result of flow controller offgassing. It is likely that the MeCl, observed in the field
system blank collected during the Perimeter Road Landfill study was similarly introduced and is not
indicative of inadequate decontamination procedures.

The integrated air and landfill/migration gas sampling systems used at Communications Station Landfill
are similar in design and construction. The landfill/migration gas sampler was chosen for the field system
blank because it provides a worst-case test, since the landfill and migration gas samples are expected to
have the highest concentrations of the chemicals of interest.

In summary, the system blank collected at the Communications Station Landfill contained MeCl, at a
concentration greater than most of the landfill gas samples. It did not contain detectable levels of the
other Attachment 1 compounds. In general, good sample quality was preserved throughout the
Communications Station Landfill study.

0  Analytical Measurements

Analytical accuracy is determined from spike analyses and interlaboratory comparisons. Accuracy can be
expressed as a percent difference as follows:

Percent Difference = —YT(—— x 100

where: Y = the measured concentration of the spike
X = the true concentration of the spike

At least one out of every ten samples analyzed was a spike or duplicate. The spike is a reference standard
that is representative of the landfill gas, migration gas or ambient air samples being analyzed. The spike
is analyzed by a separate laboratory to evaluate analytical accuracy and interlaboratory precision.
Table 8-1 lists the QA objectives for analytical accuracy.

Analytical accuracy is also monitored by daily check standards and instrument blanks, three-point and
five-point calibration curves, and monthly routine maintenance and quality assurance checks. The latter
include system leak checks, volume calibration checks, column performance checks, retention time
checks and precision checks.
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8.1.3 Precision

Precision is a measure of mutual agreement among individual measurements of the same property, usually
under prescribed similar conditions. It is often expressed in terms of the standard deviation of the
measurement or relative percent difference (EPA, 1980).

For the field sampling methods and the laboratory analytical methods, precision is quantified as the
relative percent difference (RPD), which is calculated by the following equation:

Precision (RPD) = -—X)—_(—X-—— x 100

where: X = the larger of the two replicate values
X = the smaller of the two

Laboratory precision of several pairs of duplicate or replicate samples is determined as the relative-
standard deviation (RSD). It is calculated as follows:

Precision (RSD) = —%—

where: s = the standard deviation of the sample concentrations
X = the mean of the sample concentrations

Table 8-1 lists the precision objectives for the field and laborétory measurements. Sample concentrations
that are less than five times the detection limit are not expected to meet the precision objectives and are
not included in precision calculations, because small differences in low concentrations result in large
relative percent differences. For example, using the equation presented above, the relative percent
difference between 0.1 and 0.2 ppb is 100 percent.

0 Field Measurements

To ensure precise sample collection, uniform sampling containers that were cleaned and prepared using
the same protocol were used throughout the Communications Station Landfill sampling program, as were
uniform sampling methods and uniform sample handling and transporting procedures. Field sampling
precision is evaluated for collocated integrated ambient air sample analysis and sample flow rates.

Collocated Sample Precision. Collocated samples were collected during the 24-hour ambient air
sampling periods. They were analyzed for the Attachment 1 compounds using the air detection limits.
They were collected, handled, and analyzed the same way as the primary samples. Table 8-3 shows the
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precision results for the collocated samples. For the first set of sarples, MeCl, and 1,1,1-trichloroethane
(TCA) were both greater than five times the MDL in the colloc .::d sample. The RPD’s were 400 and
540 percent, respectively. In the second round of samples, the RPD was calculated for TCA at
130 percent. No collocated sample was collected in the third round.

Qualitatively the primary and collocated samples correlate well. In every case where a compound was
detected in the primary sample, it was also detected in the collocated sample. The analytical results for
the primary and collocated 24-hour integrated air samples correlate reasonably well with the following
disparities. The first 24-hour primary sample contained MeCl, at 1.2 ppb, and the collocated sample
contained 6.0 ppb of MeCl,. The first 24-hour primary sample contained a concentration of TCA at
1.0 ppb, and the collocated sample contained 6.4 ppb. As discussed in Section 8.1.2, MeCl, and TCA
were detected at low levels in the presampling equipment blanks. Accordingly, the low levels of these
compounds detected in the Communications Station Landfill air samples may reflect low level system
contamination.

Sample Flow Rate Precision. Flow rate precision was evaluated for the integrated air samples collected
during the Communications Station Landfill study (Table 8-4). It was calculated as the RPD of the initial
and final flow rates and evaluated using the final canister pressure. To collect a sample, the flow rate was

_adjusted so that the final pressure of the sample canister would be approximately 5 to 7 pounds per square
inch (psig). When the final pressure exceeds 10 psig, the sample is not properly integrated. Samples were
considered to be properly integrated when the flow rate RPD was less than 15 percent, or the final canister
pressure showed that a constant flow rate was maintained during most of the sample collection.

The initial and final flow rates for all but one of the ambient air samples collected at the Communications
Station Landfill had a RPD of less than 15 percent. One 24-hour collocated downwind sample had a RPD
of 26.1 percent. However, the sample had a final canister pressure of 6.0 psig. Therefore, all of the
samples collected during the Communications Station Landfill study are considered to be integrated

properly.
0 Analytical Measurements

Analytical precision is determined from duplicate analysis. At least one of every ten samples analyzed is
a duplicate or a spike. The laboratory duplicate is an actual air sample that is representative of the landfill
gas, migration gas or ambient air samples being analyzed. Table 8-1 lists the objectives for analytical
precision.

8.1.4 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement sysiem compared 10
the amount that was expected to be obtained under correct normal conditions (EPA, 1980). It is
calculated as the ratio of acceptable measurements obtained to the total number of planned measurements.
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TABLE 8-4.

Sample flow rates and final canister pressures
Communications Station Landfill.

Initial Final Relative Initial Final

Sample Flow Flow Percent Canister Canister ~ Sampling
Identification Rate Rate Difference  Vacuum Pressure Period

Number (cc/min) (cc/min) (%) (in Hg) (psig) (Hrs)
CO-1A-01-09 2.7 2.9 74 30 6.5 24.1
CO-IA-01-03 2.7 2.7 0.0 29 6.0 24.1
CO-IA-C1-04 29 2.9 0.0 29 6.0 24.1
CO-1A-02-09 29 2.9 0.0 30 55 239
CO-1A-02-03 2.7 2.7 0.0 29 4.5 239
CO-IA-C2-04 2.9 2.3 26.1 30 6.0 239
CO-1A-03-09 29 2.7 74 29 50 240
CO-IA-03-03 29 2.7 74 29.5 7.0 240
CO-IA-D1-08 16.7 18.6 11.4 28 7.0 4.0
CO-IA-D1-01 171 17.7 3.5 30 5.0 40
CO-1A-D2-08 17.1 179 47 29 6.5 * 40
CO-IA-D2-01 16.7 16.9 1.2 29 3.0 4.0
CO-IA-D3-08 16.7 18.6 114 29 8.0 4.0
CO-1A-D3-01 16.3 16.3 0.0 30 40 4.0
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o  Field Measurements

Field sampling and measurement completeness is adversely affected by problems with sample recovery or
instrument malfunctions. Data are invalidated when the duration of the sample collection cannot be
verified or the sampler does not function properly during the sampling period. To avoid problems that
might have affected field completeness, difficult and unexpected situations were prepared for before
starting the field testing. Such preparations included identifying potential access problems, regularly
performing maintenance on sampling equipment and field instrumentation, bringing spare parts and
equipment to the field and keeping them readily available, and training the field team members to perform
basic repairs. The overall completeness goal for the field program is 90 percent. Because of one ambient
air sampler failure, field completeness for the Communications Station study was 96 percent.

As shown in Table 8-3, the blank collected during the field sampling contained 11 ppb MeCl,. MeCl,
and freon are common contaminants of flow controllers because they are used to clean the controller parts

at the time they are being assembled. Flow controllers are used in both the field sampling and analytical
systems. Periodically, MeCl, has been measured in association with freon in the field system blanks as
the result of flow controller offgassing. It is likely that the MeCl, observed in the field system blank
collected during the Perimeter Road Landfill study was similarly introduced and is not indicative of
inadequate decontamination procedures.

0  Analytical Measurements

Analytical completeness is affected when a sample is damaged during unpacking or storage, when it is not
analyzed before its holding time is expired, or when the laboratory data cannot be validated as described
in Section 9.2 and the sample cannot be reanalyzed. The overall completeness goal for the analytical
program is 90 percent. Analytical completeness for the Communications Station Landfill study was
100 percent.

8.2 ADDITIONAL LABORATORY QUALITY CONTROL STUDIES

EAS Laboratory conducted three additional quality control studies to verify that the sample collection and
analysis methods used throughout the Calderon program would provide quality data. The results of the
studies are contained in Appendix B. The first study demonstrated that the Attachment 1 compounds are
stable in the electropolished stainless steel sample canisters for more than the 120-hour sample holding
time. The second study confirms the fact that the use of a Nafion dryer for removing atmospheric water
vapor from the Calderon samples before analysis does not affect the analytical results. Finally, the third
study reports the accuracy and precision of the total measurement process. It contains the results of a field
test during which a spike was introduced into six separate sampling systems and collected into unique
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sample containers. Each container was analyzed for the Attachment 1 compounds by gas chromatography
using a mass spectrometer detector. The accuracy and precision reported are the cumulative result of
variability in sample collection, analytical instrument calibration, and sample analysis.
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Section 9

DATA REDUCTION, VALIDATION, AND STORAGE

9.1 FIELD DATA

Field data and meteorological conditions were recorded in field and instrument log books and on
appropriate data forms. Following sample collection, the field team member reduced any associated
meteorological data and verified that the required weather conditions existed throughout the sampling
period. After each day of field activities, all field data were reviewed by the field team leader for
deficiencies or suspected inaccuracies. If problems were identified, the field team leader worked with the
team member to correct or amend the log book or data forms. Before reporting, field measurement,
meteorological and laboratory data were converted to accepted standard units. Following completion of
the landfill investigation, original copies of the field data were given to the data administrator.
Appendix C contains the of field sample documentation for the Communications Station Landfill Air
SWAT.

9.2 LABORATORY DATA

Laboratory data were validated by blank, duplicate and spike sample analyses. Analyses were repeated
when: the blank level was elevated, causing the detection limit to be in the quantitative area of interest, or
the laboratory quality assurance objectives for accuracy and precision were not met.

At the completion of each set of analyses, the laboratory data were recorded in logbooks and placed in a
data file. The analyst entered the associated quality control data onto quality control charts and verified
them as being within control limits. Once verified, the data were transferred to the laboratory director for
review. The director reviewed the data calculations for accuracy. Following his approval, the data were
prepared for reporting. Appendix D contains the laboratory data reports.
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LABORATORY QUALITY CONTROL STUDIES



ENVIRONMENTAL ANALYTICAL SERVICE

ITEM NUMBER 1

The stability of the Calderon compounds in a typical

3.2 Liter SS Sample Canister is shown on the next page.
The study is not the result of an exaustive research
program but does demonstrate that there is no significant
change in concentration. For more detailed studies
reference should be made to the McClenny EPA study (1986)
vhich demonstrated stability of all of these compounds

in identical canisters.
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1, 2-DichAtarocatriane 1.3 1.5
Nardon Tetrachloride 0.41 0.me
tenrene 4.9 3.1
Trich)l ormmetrane 0,49 1,9
Totuenms 0,37 1.1
frtrachlorcertnen 0,33 0., 7
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SAMPLE INTEGRITY OF TRACE LEVEL VOLATILE
ORGANIC COMPOUNDS IN AMBIENT AIR STORED [N
SUMMA® POLISHED CANISTERS

Karen D. Ouver® and Joacrim D. Prai
Northrop Services, [ne.-Eavuonmenal Soences, P. O, Boz 1231), Rmenreh Trangie Park, NC 17709, U S.A.

and

Wittiam A McCuanny

Methods Development Sranch, Eavwvameswal Moeitoring Systems Labocatory, UL Eavirvamenwl
Prowscuon Agency, Reamarch Trasgis Park, NC 17711, USA

(Firm receinad 19 dugust 1983 ond v final form |9 Devander 1989)

Abstraet—Sets of new and used SUMMA® polished stainless sie! canisters wers tastad for sorage stabilicy
of vouatie organs cormpoyads (YOCs) Evacusted ansiers were Alled a1 2 coatroled raie wih ambient s
conunng added concsatraucas of 13 YOG (14 chiorinsiad, oae bromuasied) st < 2 ppbv. Conamirations
dennmmmmwunﬂayuwwmm
smuitansous Same eEaL0e sad chctron AApEre dawacuon. Ne initial decTeens s cencmntrations of urpn
compounds were obeervedd. Siacistimnl ssalyss of data showed et the reiaiive mandard devatioa of
conmutraions of most YOC; is each caamter st was (0% or lum duniag the storage penada. For the 7-day
e, e BRA Change 8 CONIERLIALOS pOr day was wuhin 2 117, Thee canmtars sppens surabie as an
diernauve 10 other sampling techaiqum, of least for mant of the compouads tested hare.

Key word index Volatile organic compounds, ambient sir, SUNMA.M contaiagr, aunies stesl

CANnstery

INTROOUCTION

The acsurite determinstioa of tram level volatils
organss compounds (VOCs) in usbiant sir requires
sophisticated instrumestuation. To aveid the cem,
inconvensence and dificulty of tramaporting such
equipment (0 sampling sices, Geid samples are collected
n stualess ueel caniters aad returved o & aatnal
laboraiory {or analysis. Stainiems steel canisters are aot
subject to sampis permentins or photo-induced chemi-
cal effects, and they can b9 roused alter & simpls cleas-
up procadure. [aterior surthom of thens stainless steel
canusiers are pamiveiad wsing the Melecirics
SUMMA® process.

Various sample integrity studias of gases stored i
SUMMA® polished stainiess stes! canisters have bosa
conducted in other laborstories Harmch (1990) re-
poried sability of & number of halocarbons stored in
cansters at pans per inilica dy volums levels Cos
(198)) has dacussed the storage swabilities of cerwsis
hydrocarbons ia cantsiers st COADERIraLIOns granier
than 250 ppbv. Also, Rasmussen and Khalil (1900) and

* A har 10 whOER cOMTEBSadenns shnuid e sddrussad

Ragmumen and Lovelock (194)) have ysed stainiess
stonl cuninters extensively in the Seid and have reported
the stabdlity of halocarboas stored ia canisters at high
prassures (or extended periods. Westberg et ol (1984)
repoctad stability of parts per billion by volums levels
of benzane and tolusns in canisters, but observed
iossss of o-rylene. A comparisce of sampling coe-
tainer, isciuding suinless steel canisters, was reported
by Pellizzari & ol (1964) They obearved an initial
decresss in concantrations of halocarboans stored i
canisters, which our tests did a0t confirm. The sample
storage characteristics of stainless stesl canisters were
MMhtuMmMamtmd
15 VOGs ia humidified taro air. Thass resuits were
documented in an EPA contract repont from Battelle
Columbus Laboratocies (Holdren ot ol, 1984)

This work reports more detsiled experiments that
have been conducted using smbient 8ir spiked with less
thas 2 ppbv of each of |$ YOCs in both new and used
stainless stes! canisters. The mistures were initially
stoced at ~ JO pug ia the canisters. Thess experiments
were designed (o test sampie stability under antck
pated fleid ampling conditions in which compounds
such as H,0, CO,, O, NO snd NO, wouid e
seesdnt.
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vACUUM gaUge was used (o maRsuring vacuum This Cleaning
proceass wsudily required -0 R

Test provedwres

Bafore Beginning (he amplic (nfegrity experiments. all new
and used Snstery were cheaned. Humidified zero air was
passed tAOUgh the pump, mass fow controller. and tubing of
‘e canmier-flling spparstus and ansiyred for companson
«ith chrogwstograms of asirument bacgground 1 easure
‘nat the filling spparatus would A0t contaminale wampies.
‘Chromatograms of instrument deckground were obtaned
Dy pasting £r0 grade ur or mitrogen (hrough & 00 mi
impinger Aask of water, through s mass low controller. and
110 the analyss system) The cansters wers then preasuraad
19 15=-20pmg with humudified mvo gas Sampies (rom each
canser were analyssd and compared with strument dack.
gound. All canamtens wers clmned aguun st isast once dafore
begung (he cxpenments,

For the mmpie ntegnty axperiments, spked ambient aie
mpies were oblaasd by puiling ambwni s (rom & parkiag
e through 3 glam ‘aandy-cane’ inlet (o the sampling
manifold at s rate of 40/ méa " '. The saadard musture of 1§
VOCs ia cylinder 2 was bled (hrough (vbing 0 the aandy-
cans aist arem at o raie of 12 miaun "' dunag the aanmiar
Siing penod. This procedure was dengned 10 that ambirnt
aur peked v roughly | ppbv of aach of e 1S compounds
would be aviiiabie in the umpling manfold

To tmt il sampie integrity, umd b~ Canmtery were
premurmed individually with spked ambisu ur (rom the
ampling mandold Fer tham cpwesemis, GnStan e
Allad o 8 s of 1.3/ mem "' for |4 mua to cactly comade
wrh (he |Gaun sampis collection cycis of the amalytiml
IYNOm. As 5000 A the snalyss of the real-ims WMpe vas

A ambunt 3¢ <

completed. an a1 umpig from the aANSIEr was inaivrea ™ s
cioetiment was prrformaed eignt Limes.

Four wts of wumpie ntegrity caperiments were ten
nerformed 3t separate urmag whing (he ume drotegure e
fotiowing sets of canisiers were evaluaied over 3 " day periog
‘N WPArELE c1perIMenty four new 6 caABLerL fOyt vew 1/
Q@nuters. and Ave used 6 canmtery. A fourth ser of :hree et
& CANULET was ais0 cvaluaied over § Joday periog,

The instrument was caubrsiad defore deginaing each
c1periment. Qn Duy O of cach experiment, camusiens were
pressurized umultaneousty (o LOPCOtimately 12 ptag with the
pked smdewent ar muityre (rom the umpling manJdowd.
Canusters were Aliad i the moruag dunng peak nfc
wuvity. Coatrol ampies (rom the amplng mandoid were
analyzsd conunually dunng the diling cycis (o provide
aumais of YOC concentrstions placed 1a the anisten. Each
mmuuumuﬂmpumuen
perotimately & hourly atervals A graph of the l&qun
control tampliag penods wilus e fAling cycim for esen
uumer set & showa ig Fig L Ax ampie (o@ each cruster
ia the T<day tent were snalyssd ou Days O, 2 ¢ and 7 altey
Alting the ¢ canisars and ou Duys Q 4 and 7 alter Alling the
3 mamars. Sampies rom caaistan ia (he J0-day test were
analyssg os Duys 1, 15 aad )0 alter §lling, Calideations were
condutiad oa each day of (e cpervesals
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| 2-dchioronrthane ass ass Q.04 -1.02
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canisters, @mean coacentrations for costrol sampiles
were typically withia 0.05 ppbv of the mean coacen-
tratioas for cunister mmples. Because thess differsaces
ware of the same magnituds o the standard devintions
of the canistar data, the control data sad the caninter
data were emsentially idestical Dadly drift valuss (given
as & numaerical indicstor of temporal stability) were
alcuisted by aorwnliiting siopms of lnear regression
plots (0 obain & parcsst-per-dsy change, is. slope
divided by mena concsatration. For the 7<day storage
tante, the Meas changs was within £ 1.2%, par day, and
consmivations of most compouads chaaged within
£15¢Her day. Wih the eaception of e-cylese, daily
driftofov Mot compounds in the 30-day et were
oquiviline 1o thoss obearved in 7-day tests For each
s of eanisters, the mema percentage chaage/day for
compounds 08 0as detector was cousistently either
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Typical concentrations of compounds ia individual
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and ECD data ase abulsted for tetrachioroethyiens
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lnted for chiorobaxseme siored in oew 3 canimters
The data e repressatative of all cxperiments and
thow that coacentratioas of compounds wers cepro-
duaible for individual canistary,

A comparsos of the celative standard deviation
(RS.D.), ia standard deviatios divided by the Dean,
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ENVIRONMENTAL ANALYTICAL SERVICE

[TEM NUMBER 2

A suitablity study using the Nafion Dryer to remove
atmospheric water vapor is shown on the next page.
This was the result of a study on a single sample
and shows some variability. This variability is
due in part to difficulty of running a spike without
water vapor removal. This preliminary information
shows that the Nafion dryer is suitable for ambient
air analysis (This has also been confirmed studies
conducted at OGC). Additional work is currently in
progress to improve the data set for the dryer
comparison.



ENVIRQNMENTAL ANALYTICAL SERVICE

P TON DRYER STUDY

Sh/Ms
SOOm] “HO0md
witn aryer wt thaont 7. ar
Ty Sample Concentrartion ppb.
Stiegl IRLze v : 3.0t ‘et
Mer)oromErtare P b1 Se9n
Thloearaem 1.87 TR )
bl =i rtehloraerhane Q.67 ’ ", 68
. =Dwabhloryneghane .28 PRV
Forbizre Tetrach]l cryvie .8 t,A4/
ftang 2n:2 /.57 S, lAa
frrrierl sroer bgns 4, %6 “, .
Lo =Dl amoetriana v m—— '
fatr acmlnroethano 5.19 o



Item Number 3

SPIKED SAMPLER STUDY



Environmental Analytical Service
SPIKED SAMPLER MONTHLY WORKSHEET

December 31,

1

987

Samples Collected in 3.2 Liter 8S Sample Canisters

Compound
Sample Site Number

Vinyl Chloride
Dichloromethane
Chloroform
Methylchloroform
1,2-Dichloroethane
Benzene

Carbon Tetrachloride
Trichlorosthene
Toluene
Tetrachloroethene

- — - " G — ———— —— > ———— —

—— —— ——— > T — — A —— — — ——— —

Vinyl Chloride
Dichloromethane
Chloroform
Methylchloroform
1,2-Dichloroesthane
Benzene

Carbon Tetrachloride
Trichloroetheane
Toluene
Tetrachloroethene

Spike Concentration ppbv RSD
B10é 1 2 3 4 S 6 A
377.0 S30.0 355.0 396.0 381.0 264.0 310.0 22
39.0 40.0 32.0 36.0 3I7.0 23.0 30.0 17
3.8 3.3 3.3 3.5 3.2 2.4 3.1 12
28.0 34.0 27.0 29.0 25.0 21.0 27.¢ 14
11.0 -———- 7.8 8.7 7.1 6.3 7.9 11
31.0 29.0 22,0 27.0 25.0 17.0 22.0 12
3.6 3.5 3.1 3.4 3.1 2.2 2.9 14
3.3 5.6 3.7 S.0 4.4 3.0 4.3 19
0.2 0.2 0.2 0.2 0.2 0.1 0.2 16
Percent Deviation from Spike Concentration
1 2 3 4 S 6
41 -6 S 1 -30 -18
3 -18 -8 -5 -41 -23
-8 -13 -8 -16 -37 -18
2% -4 4 =11 -25 -4
-29 -21 -33 -43 -28
-4 -29 -13 -19 -43 -29
-3 -14 ~b -14 -39 -19
70 12 52 33 -9 30
o) =23 -3 -10 -40 ~-20



Appendix C

FIELD SAMPLE DOCUMENTATION



LANDFILL GAS SAMPLE COLLECTION DATA SHEET
' Minutes

Start 1 2 3 4 ,. 5 6 7 '5 °

ikl |, ' ‘or < o o < ) l

ot /5/"“ . pressire %jzzﬁ /3&9‘{% /i’)l yﬁ's( ‘4/%;,

Fined | 4

e (RS -l 17/

Enndontie | A/A " N /4

Final Carisier Pressure 74 Ps,
 Canister L.D. No. Ay F 72 i Z7 ”‘fz

Deoon.. /D o A-—%,..n..—? CPID e /ﬁmw —
Sarmlowuumbéf CO-Lb-pF -2 : —

Operator Slgnaue @ %j

. Operator Printed Name ? VM ‘?USE;{

6m . & - S5~50

Landfil Name ___ (0~~~ ~EE

Comments

2RO AR BAAK




343 " .

LANDFILL GAS SAMPLE COLLECTION DATA SHEET

Staut 1 2 3 4 . 8 Py . 8 ° 10
iel ' ,. 4 /" Iz .Il ' 7}/
|y |27 2 Ol | o 55| 7E,
Final
:,: ' vw ’Y/Af 4[/* 1 ﬂ> |' N
at Tine. ) ) Feld Gas Chromalography Reeulls
St Time L p8s7 . X
| , B N/A'
: Remarks
| o P
Finel Caristar Fressure D/ pst |
Decon. , 0~ LL'Z /0_«-«'—-- - Fere N
Sample LD, Number SO~ L6 -F/- g2 |

Opeatr Signatws - 2l

Operator Printed Name D. vaN  Dussar

t;a.le & -¢5- 70

Landfill Name ___< D ~rENCATION S |
Comments VACo~& G- AGE BROKSAN —2 ~p —10a aQ'\'; LW::’&Q

—



~ : '
LANDFILL GAS SAMPLE COLLECTION DATA SHEET
| ' ' . Minutes . :
Start 1 2 3 4 (. & 6 , 7 ‘8 10
HF':: » -,C.anlslop " “ ' 4 ‘e
Fate | Possre 129 123 Jis {8 10 I35 175
nﬁo‘: { Vacuum ' o
~. Rats e OO0 Jololoj%1D [
T R ' . Fleld Gas Chromalography Results
Siart Time 1035 oo o
- - Remarks
SempleTine, Smin - SO tee s -
Final Canister Pressire ' -7 { ps|
Canistor LD. No._ Y OBC_ gl Carister Prossuro — 39" ta

| Decon. JML(-P DEFD )——&m;“ “geXo
Sample LD, Number 0O 1Lo-B\=02:

Operator Slgmld;é.;.msﬂﬁﬂa:.lm

Operalor Printed Nam__&&n}.w__\.w

date Lo 2 th

Landﬂlll Name C""‘“g.f‘_lsa_o)w ~

Comments CAN NOW




843

-

LANDFILL GAS SAMI;LE COLLECTION DATA SHEET
: ‘Minutes ‘ ‘ :
Start 1 2 3 4 ,. 5 6 , 7 8 ° 10
;:: - (hm 9 « o . y ?\
R | L | Presare (29 00ed 21 0] | ] O Ustl 219
Flow Vecuum
=l g g |6 lg g |9 le]
St Tins v o Fleid Gas Chromatography Results
[HDO o
Remarks
Samgle Tine (o mim - o
" Canister LD. No. {1 12D il Canita Prossure

 Operator Printed mﬂw&

Decon. _ 2NYS - Ombrent ?;1/5 min . 2evo ODir -
Sample LD. Number_(LO~1 G- &» 02~ :

Operator Signature W '

Date 972540

Landfili Nmmi '

Comments




LANDFILL GAS SAMPLE COLLECTION DATA-SHE!':T-

| Decon. _—MW.\QM

Sample 1.D. Number.

Operalor Signalure .

‘Operator Printed Name _&.Qﬂgﬁ!m_ A
Date M— :
Landfill Name M&Sﬁh&xx&

Comments

T v _ Minutes
Start 1 2 3 4 |- 5 6 , 7 10
mitat | - R o i y . : ' '
o | [P | e B9 taa |y 117 {o ‘315@ 15
Fad | . Ml
' M1 Vacuum o
e [ | "0 Jojolo|ploln ]
- e . | H.ueucuunuogwn.m
st |100 o
.- Remarks
Semple Tine b.min .
Flml»cmmr Presswre 7 5
 Canister 1.D. No. fvio3 | | ”"..m Cariister Pressure




)43

™~

-

LANDFILL GAS SAMPLE COLLECTION DATA SHEET
B Minutes _
Stat | 1 2 3 4 (. 5 6 7 10
vl 1 ¢/0) (contater | 2g-9) 504 11167147 125 |5 |75
= 19 e | 287, Zlf- s y"ﬁ ey
Final
AL XA A A A LAY
Start Time /élz
- N
Remarks
Final Canister Pressure | ’7% 2s /
* canister D.No. _AVI 7C —__ intfal Canistr Pressure 28"

Docon, Ol AME (D

Samplﬂ.b.liunb&' CoO~ L&~ T-H2

Operator Signaturs __~&): 2, .

" Operator Prinied Name 2“7 osen

Date G- 4-50

Landfill Name (OMme A CATroN S

Comments e ’V"‘"“"“""‘ #e, B W/é_\

-~ DI
- e s, —_—
[N P

PR
[P, o



LANDFILL GAS SAMPLE COLLECTION DATA SHEET

' Minutes _ o
Start 1 2. 3 4 - 8 6 -7 8

10

c a2t 68 o lis |
-'mZ?f Ng ¢ {{’5{{_%1

PEE BiE
N

AL AP ALY,

Field Gas Chromalogrephy Reeults

Operator Priked D. AN DossH

. . -5 -0
Date {

OB r o Nt AT oA $
L.andfill Name

Comments O TZ';?’L ¥
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\\

_ | | -

LANDFILL GAS SAMPLE COLLECTION DATA SHEET

Minutes :
Start 1 2 3 4 |- & 6 7 ‘8 10

. : o o« o cl - J}/
A RAR A A A A VAL,

SwiTne * |" . /026 -

= . N/A
' , Remarks

Final Canister Pressure | 7//.; Ps)

'Dmn.- 1% A m&u-..z /&mw

* Canistor LD. No.__ A VP67 il Conister Prossure __ 2.7 2.

Sample 1.D. Number €0 = Le-ps-p2

Operator Signature 9 Vij"""‘

Operator Printed Name L vaN D‘)’E'/

o'a@ -5 -F0

W
Landfill Name

Comments ﬁ" z N 7

. ~. o~
P




87-846 . _

—

INTEGRATED
'SURFACE SAMPLING COLLECTION
DATA SHEET

DATE__KA_’@Z%O/ &0

SAMPLE TIME 015

. —
CANISTER IDENTIFICATION NO. BAs ég
CpmmenteATron

LOCATION

INITIAL CANISTER PRESSURE — W _

INITIAL FLOW RATE a2 %““_
nF‘yL(_'

FINAL CANISTER PRESSURE
FINAL FLOW RATE .2 Limin

MAX. WIND SPEED/DIRECTION 4/5/'7‘*( / S

APPROX. AVERAGE WIND SPEED/DIRECTION ___ 2 —e4 / S

D vaN ﬂc/f:m/

OPERATOR SIGNATURE 9 //

SAMPLE IDENT. NO. <9~ /15-81-83

OPERATOR PRINTED NAME

LANDFILL NAME___COM MeNICAT IO NS SFad 77D &f

COMMENTS




-843

e | | o~

‘-

LANDFILL GAS SAMPLE COLLECTION DATA SHEET

A

Decon. /O ~~ 'Am' ’3 O tn RBEREO

’ : Minutes A
Start 1 2 3 4 1 5 6 - 7 8 10
B | tfopcgmmm |aeiglorigl 102 |35 6%
= wl g\ oo Pl |-
Start Time ° | '-.: //5_-‘3
— . | N/"‘
| : Remarks
o | 77 P31

" Canister LD.No. AV 11 el Canior Prossiss 2?.%/3

Samplel.b.-uumbér' CO-mMe-pl -~ D2 . *

Operator Slqnature - @~ 76(;“’"‘"

Operator Printed Name D. VAN Dessn

Date - 5~ 27"'j0

Landiill Name ___ (o0 Ament CATTON S

Comments




LANDFILL GAS SAMPLE COLLECTION DATA SHEET

. Minutes
Start 1 2 a3 4 . s 6 .
inited | - . ‘ e . 3 Y !
o 4o P2 Wy @ PE K
m v
A AT AVALAN AR A,

S Time 1224 "
Wm. qg—- |
Sample Tine .5;:'\ /5—-4-2:_ .

Final Canister Pressure . 7% ?5/

 Canister L. No. APl ) "malcauswpresam - 27 ”"Z‘.’
-Decon.. O~ A D, & a — €ERD

Sample LD. Number SO~ ME - P2 - P2 |

Operator Slgnatu.;e':' | ;Q. 7/_._@

Oporator Printed Name ___D: VAN Do s&a/

6ate - 5-24- 7o

Landfill Name Comeme "‘42""‘“’0"1 5

Comments




-843

7~

7~
‘-

LANDFILL GAS SAMPLE COLLECTION DATA SHEET

Minutes : .
Start 1 2 3 4 . 5 6 , 7 ‘8 9 10
inial | - ' tor « o ; 8 'IIA |
ﬁ [ Yord G '.175(2 Z’Q //42 /"23»/ Eps
AL AV AR AT AV AV,
Start Time 7291 B
Sampla Tine Sars A -
Fine Cariser Preseurs 7% RS/ o
" Canister LD No.__ AV B2/ _ Initial Canister Pressure _ 27”-2’2

becon. (O o— AN 53'; O . PERD

Samgle 1.D. Number. CO-mb <~ #3 -~ F2 - :

Operator Slgnalure 49

2()

Operator Printed Name 20 V4 DL s&w

Date -2 to

Landfill Name

Comments




-843

‘- ‘

LANDFILL GAS SAMPLE COLLECTION DATA SHEET

: Minules
Start 1 2

Final
?;':|/5/"‘"vmm AtAVAvACAI4
N N/
‘ . Remaiks
Sarpl Tive G B eme
Final Canister Pressure | 7R eP3l

 Canistor LD, No._ AV E 7

]

ikl Cerister Prossus — 2.2 2
A PRy M{ OO . Rorr >

Samgle LD, Number__ (2“6 L5 - P

Operator Signaturs QL %:%

Operator Printed Name D, A pos=r

Date s A

' {
Landfil Name C s~ A (Cﬂ-TfOM;

Comments




LANDFILL GAS SAMPLE COLLECTION DATA SHEET

Start 1 zi- 3 4 . 5“'“‘”3 7 ’5 9A 10
Fow |/ Y | comom Vg o 07 2y 1% g |
"™ | “Pressure i . ’ (I~ »5
:.: . Vaouum % a% j - ’
| R S ]
Siart Time /32_2_ /
- N/A
Sample Time ﬂd;ﬂ 30—@ -
Finel Carister Pressure 7Y 75y |
 Canister 1.D. No. AV06g kit Gonleer Prosours 27" 4

pecon, O bk B F Fas

Sanl 0. Nanbae__C0-76 = ZI= 72

Operator Signatuve - P 21

Operalor Prinied N D, ern ﬂose?ﬁf

Date g-29 s0

Landfil Name Coorm& N AT roOar S

Comments




&3 - o -~
LANDFILL GAS SAMPLE COLLECTION DATA SHEET
a Minutes 4 :
Start 1 2 3 4 . 8 [ 7 8 10
initial ’ « o - w o ¢ £
|/ 8| ot |27 200 | 20l S 2 15
Final
- v
RIS AT AT A AR
. . . Fleld Gas Chvomatography Reeuits
St Time ° :/5/22; .
, Remarks
Sample Time L
Final Canister Pressure | 7%;_ 5
 canister L0, No. AV O29___  inttal Canlstor Prossure 2772~ /2.
Dmn.' VN M-J /0«-—-—:_ Revor— '
Samgle 1.0, Number <2 “"'f’“f? ~ &2 :
Operator Slgnature ' @~ M"“"’”

Operstor Printed Name __ - £ Der S&y
D.a‘te $-24-20 ‘

Landfill Name

Comments

W




87-845

Y-

-

FLOW RATE - ! /5’@9} /ﬁ @
SAN;PLETIME' | '. | ; - o 2-5'(—5."9 D& (53)
CANSITER Pnessuns | E, "79 s &% _PS/

- AM BIENT AIR SAMPLE COLLECTION DATA SHEET

v / HR Mb’rzwr—

EVACUATION TIME

SAMPLEFI NO._ ’4 V%?

SAMPLE IDENTIFICATION NO._C_ O- 7 4 9/ - @9 =%
rveeorsampe_ 24 4 h ﬂ )
CANISTER IDENTIFICATION NUMBER Av@ 7/

DATE "9_—27”;0

OPEFIATOFIPHINT‘E)N.AME D. "/4;/ :DUJ{"’/V /"(C
OPERATOR SIGNATURE @ %"d““

 LANDFILL NAME ___C2~ “”‘"“64 7 oats




| BB

T

- AMBIENT AIR SAMPLE COLLECTION DATA SHEET

. . X ﬂm ) HNN.. :
FLOW RATE - B - (& 2'?9 . /5/@_?)
SAMPLE TIME ’ Cah o8 (52) os25(F )
cANSTERPREssURE 27 Hgp £ 6 ps/

. pECON. 7 A HMD/ENT- |
EVACUATION TIME_____ |
SAMPLER NO.. '_ usd’ B ‘ -
smpLglnennﬁdmoNNo coO- 1A-Ll-F3 |
Tvreor saveie_ 244 "

GCANISTER IDENTIFCATION NUMBER & £ 5 5
pATE___ 5~ 2770

| opsmronpmmn;me D._vAN «D”;f?// /\/C

OPERATOR SIGNATURE 8 = A i

LANDFILL NAME ___Z2 7" W TCAT 7o45




87-845

. R, R [(F= N

wnmwe_ 5""‘""“”’“““'7““""7—

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET ' ‘J

FLOW RATE - /7@?> /?/‘@ -l

WPET’ME- - X L pg 20 ;—-u) 693'25‘“@-. 1“’)‘
CANSITER PRESSURE A . 29 ‘:/f— s - | u
-Dscon. Z. A /r,vv.pze—,,/ -~ oo
EVACUATION TIME g _ g e T . ]
SAMPLER NO.. /t'f/ g 6/ L R ]

SAMPLEIDEN“FIOAHONNQ co- /Tﬁ:” d{_ S J
TYPE OF SAMPLE 2‘!{A M . ‘ - J

CANISTER IDENTIFICATION NUMBER & &y =
oAt 5 237C

OPERATOR SIGNATURE 9 %_(d’“‘"""_"




87-045 \/

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

FLOW RATE - -/ 7(2?) /7@9)
SAMPLE TIME | . (%‘3&@1») o820 (5-3%)
'cmsnéﬁ thss's'ims o . 37 ”f’/z - 5 / Ps/

EVACUATION TIME
SAMPLER NO.. ’4 Vg2

SAMPLE IDENTIFICATION NO.___ S~ - /4- 92 i

gFSA/I)\(nPLE Zf/“z'— 1"/.,4.:«2::'\_

CANISTER loennncmon Numeer 42704
OATE S~ 24-Fp

. OPERATOR PRINTED NAVE D74/ )u;_.,,,/

OPERATOR SlGNATURE @ 2 -*“'“"""—

"LANDFII.LNAM& ' Cﬂ""“-"/“”d’*" "”“f




R

87-848

. OPERATOR PRINTED Nae _D: 7 Dwszy — | }

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

FLOW RATE .?' | - 4@-;1 /5{29)

SAN;PLETlME o "*' ‘9’3”5—(""0

cmsrrenpaessuae o ‘27;2 4’4‘ Ps/-

EVACUATION TIME
SAMPLER NO.. A ‘/f}

SAMPLE IDENTIFICATION NO.—_C & / A- 'J 2-£#3

Clin w7y ﬁ a : ~
TYPE[éF SAMPLE( 24 A— AE ') }
|

ANISTER IDENTIFICATION NUMBER @ oS

DATE 5224 - 70

OPERATOR suemt_une @ 7/0""""”

@mwmm 7 a»r;

‘. ' . r‘




87-848

. DEQON- / -*4; W

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

FLOW RATE - - /?@§> L>
SAN;PLETIME' | k _ &9’2575"’77 0875 (5-34)

CANSITER PHESSURE o . 30 "/ e Ps ’

EVACUATION TIME _
s'AMPLERNO"“""ﬂfo/' —

SAMPLE IDENTIFICATIONNO.__C &~ /4~ £ 2~ 24 _
mgc{a;smn(e 24/ A\ p- BTl NE BT

CANISTER loerfnncmon NUMBER & A ¥/ _’"/
oare____ 5270

. opsmmaﬁnmsnn;us R AN .D'J}a—'—a/

cperon s 2 (D

"LANDFILI.NAME ' C&'&M- o/l\(f C’d—?’ ('01(5’




o

07-048

" . FLOW RATE

'oomarrs

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

SAMPLE TIME .

CANSITER PRESSURE

- DEGON.. ’A L ‘*’/“"'

EVACUATION m'ne

SAMPLERNO A‘/j'?

SAMP& E!‘;§|1F|CATIONNQ C)& /'4 ﬂ'} ﬁ?

TYPE OF SAMPLE. 29/’4— - ‘/é“"é—

E:AN[STER lDENﬁFlCATION NUMBER A' V¢ 5 Z -

oare__~_S-25-80

,'opemmnhmnmm D vAN DVS&W

oremron suem'ruae Q V

A

LANDFILLNAME ' é — —




87-048 . _

CANISTER IDENTIFICATION NUMBER

- AMBIENT AIR SAMPLE COLLECTION DATA SHEET

C nowmre - (7AS). '/‘s/@'é).

mmms-_ﬁ' ., o 09'57(9«) as’sv (ﬂ’ﬂ

CANSTER P‘htes's'oae . 2¢l /;/z ZPﬁ/

- DECON. / -’4‘— ”"4“‘7

EVACUATION TIME

Arirzg

oate____ I~ %5750

' OPERATOR PRINTED NAME D % D"’s"/

OPERATOR SIGNATURE 2) %Q
'Lmom.ume' = “""2:‘—"‘ _




87-845

LANDFILL NAME'

~ COMMENTS .

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

oW RATE - ?&5?3 /ﬂ@é?é>

SAMPLETIME. o 0100 . _ 0D cvoo @
CANSITER PRESSURE 28 . Tpsy

- DECON. 2 HRS 4"‘5

EVACUATION nMe

SAMPLER NO.. 4 vog

smpx.emermncmouuo CO- (- Df ~oO8 ~_

TYPEOF SAMPLE__ £ e D/‘ZA-/ NAGCE |

CANISTER IDENTIFICATION NUMBER £ &5_7

DATE_ 5 -%3-7p

OPERATOR PRINTEDNAME ). AN Dosew/ /V =

OPERATOR SIGNATURE Q — b

CO'“-M Vﬂ((aq-T?wv’Z




87-845

' COMMENTS

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

FLOW RATE o 7’2(; /> ?51517 %5

SAMPLE TIME. | .' - o0 Mm@
CANSTER P'ai_zs's'uns | B _30 ;Za 5— J°S’ [
ogoon__2_HRS  AmEENT -
EVACUAﬁON 11&5 _ -

SAMPLER NO.. ’4/(9/

smm.suosmuncmouno O A - D/ - @/
TYPE OF SAMPLE 4/’4— D/ZA’A/Mcs . gww,ywmr_)

AOO G

CANISTER IDENTIFICATION NUMBER

DATE - 5’-" 23-"‘?&

' oPERATOR PRINTEDNAME 2. AN Deose

OPERATOR SIGNATURE 9 o gﬂ‘h | / N

| .LANDFILLNAME Cormen e ‘*ffc’y‘/"'ff




87-048 .

AMBIENT AIR SAMPLE COLLECTlON DATA SHEET

0
1
]
. .
) [IS— [ —— [—— L——

AoWRATE . ?2-(/20 7/@_5)
SAﬁ.FLETlME_} | .- o 0. - O5Do

CANSTER PRESSURE . N 27 ”g/g {/4 PS/

. DEGON. 2 A MA-? |

EVAcUAﬁON'rlME '

sampLerno. i A &~

SAMPLEIDL’ L”‘"A ino.E2 - /A- DZ k-

TYPE OF SAMPLE 74 """‘":Z—“ & Mj |

CANISTER mamncmoumea AL 2
DATE .{- -4 V-f'O

,.OPERATORPRIN‘I'@NM ). R ﬂ/’;"/

' CO"“““V“’ C&?‘/N;




~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

FLOW%ATE | éz 9’) 7[/59)

Oreo

SAMPLE TIME'

CANSITER PRESSURE T 2?”3/2—. 3/”5(

- oECoN. Z«Ld_ W

EVACUATION TIME

 SAMPLERNO.. ’4‘///

smm.e IDENTIFICATION co-14- P 2~/ -
BTy A
TYPEOFsmni W 464\. 5Mw i

CANISTER IDEN'I'IFICA'I'ION numeer_ AL 2 7
DATE .S-”z-‘/fp

- opemmaﬁmm _D- AN  DeseN ,/A(c.

OPERATOR SIGNATURE :ﬁ — V , ~

* LANDFILL NAME — @MMV'\"C"-?""‘Vf '




.
rd
87-845 ..

. AMBI.E'm: AIR SAMPLE cou.scrbu DAT.A SHEET
. mowmr= _ 75-;(45?) /b@@

westve, < _O00. _Pspo
owerenenesane 227 D 2P
- DEGON.. é«ét ﬁ-»&—a-)r' o -l
EVAcumouTme Y ]
SAMPLER NO.. 40‘ g
smm.slomnﬂcmouug C'ﬂ /A- D?—-p’g/

cm:srsn loamncmon numeer__ ALz
5-25-50

DATE
 oPERATORPRINTEDNAME 2 AN Dise

OPERATOR SIGNATURE | 0 —Te

..LANDFILLNAM! ' 4‘ ‘:%’é’..__.




i ‘ .

87-045

'.Lmom.ume @M‘/"”

~ AMBIENT AIR SAMPLE COLLECTION DATA SHEET

Y M%)

swestme. Do, . o500
'cmrréﬁ#h:es's'bns AR »"9&6"2' ’//"5/
ogon. ,9/ ,Z« W S
EVACUATION TlME

SAMPLER NO... AV//

" SAMPLE IDENTIFICATION NO CO-/A-DI-F/

meJ éb‘iug ?"4‘-’ ‘e"—"‘_‘;zp - ;"/M

GANISTER IDENTIFICATION NuMBer & £ 2 &

oae_ S~ %570

,'opemronmmebm D. VAN D”""

4 r/Mé' |

V‘ - e -
B
.
- COMMENTS =
. ,.




FIELD LOGBOOK
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