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PREAMBLE

This Air Quality Assessment Test (SWAT) Report for the Communication Station Landf'fil at Marine
Corps Air Station (MCAS) E1 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.

90/9196



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, E1 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

California Air Resources Board for reporting purposes (DLRs). Dichloromethane (MeC12) 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 MeC12. No

methane was detected in any of the samples and the carbon dioxide concentrations ranged from 1.1 to

15 percent by volume (%v)' The air immediately 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 MeCI 2. Tetrachloroethene (PCE) was detected in five of the ambient air

samples. MeCI 2 and PCE were also detected at near DLR concentrations in presampling equipment

blanks. Of the compounds detected only MeC12 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.
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Section I

_TRODUCTION

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 repons 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 fulftll 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 E1 Toro (MCAS-E1 Toro) is located in Orange County approximately

45 miles southeast of Los Angeles, in the City of E1 Toro (Figure 1-1). It is located in the E1 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 landfiU is located in the southeast quarter
of the southwest quarter of Section 3, Township 6 south, Range 8 west, San Bemardino Baseline and
Meridian.

1.3 SITE DESCRIPTION

The Communications Station Landfill is owned by MCAS-E1 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 nmways 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 landffil 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 approximately740 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 Landffil 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 landfiU must be coordinated through the
Station military police and environmental engineering division at the MCAS-E1 Toro.

1.5 AIR SWAT CLASSII_ICATION

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 thari25 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 Ama 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 Southem 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 landfgl.

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 predominantly 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.

o Local Climatology

The climate of the E1Toro 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 diumal 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-E1 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 8I°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-E1 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 E1 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 E1Toro for the period 1973 to 1977 are shown in Table 2-1. Annually, predominant

winds are from the west, occurring about 15percent 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 E1Toro 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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T_LE 2-1. Wind data from E1 Toro.

SURFACE WIND SU_4ARY Period of Record: Bias Index: 0.26

Station N_---: E1 Toro Speed Units: MPH

Elevation: 383 Feet 1973 - 1977

Degrees Minutes Source Code

North Latitude: 33 40 Observations: 14,607 Da=_: 1

West Longitude: 117 44 24 OBS/DAY Summary: D

W_ SPI_NG S_ F_ nT. A_

% OF MEAN % OF MEAN % OF MEAN % OF MEAN % OF MEAN

iDIRECTION TIME SPEED TIME SPEED TIME SPw-_n TIME SPEED TIME SPEED

N 2.9 6.3 1.9 5.9 1.2 3.3 2.1 4.4 2.0 5.3

NNE 4.5 8.8 1.7 4.7 0.4 3.3 2.3 5.4 2.2 6.9

NE 7.0 7.0 2.8 5.3 0.9 3.2 3.6 6.5 3.6 6.3

ENE 9.0 5.2 4.6 4.3 1.6 3.1 6.9 4.1 5.5 4.5

E 17.0 4.6 12.1 4.4 8.0 3.6 11.8 4.1 12.2 4.2

ESE 7.1 5.1 6.5 4.6 4.0 3.9 4.8 4.1 5.6 4.5

SE 4.7 5.5 5.3 5.3 3.7 4.7 3.4 4.1 4.3 5.0

SSE 4.9 6.0 6.6 6.1 4.7 5.5 3.4 5.1 4.9 5.8

S 4.3 5.5 7.8 6.0 7.5 5.4 4.3 5.4 6.0 5.6

SSW 2.1 4.8 4.0 6.6 3.1 5.4 1.8 5.4 2.7 5.7

SW 1.8 5.6 4.3 6.7 2.2 4.9 1.3 6.0 2.4 6.0

WSW 3.8 6.6 7.3 7.4 6.1 6.9 4.9 7.4 5.6 7.1

W 8.6 5.9 13.1 7.4 22.4 7.1 15.3 6.5 14.9 6.8

WNW 4.7 5.3 5.1 5.5 11.4 6.4 8.7 5.5 7.5 5.8

NW 2.1 4.8 1.8 5.1 4.9 5.3 3.5 4.4 3.1 4.9

NNW 1.6 4.7 1.0 4.8 2.6 4.2 2.0 3.9 1.8 4.3

CALM 13.8 14.0 15.2 19.8 15.6

ALL 4.9 5.0 4.8 4.2 4.7

WINTER SPRING S_WER F_n?. ANNUAL

DIRECTION: 79 200 256 270 238

SPEED: 1.2 1.4 2.4 0.7 0.7

P_. RATIO: 0.24 0.28 0.49 0.17 0.16

DIRECTION: E W W W W

SP_n: 4.9 7.0 6.9 6.4 6.6

PERCENTAGE: 33.1 25.5 39.9 28.9 28.0

DIRECTION: W ESE SSE E E'

SPEED: 5.9 4.7 5.3 4.1 4.3

PERCENTAGE: 17.1 23.9 15.9 23.5 23.3

Source: California Air Resources Board

2-7



EL TORO AIR SNATS
COMMUNICATION STATION LANDFILL
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FIGURE 2-4. Wind rose for preliminary meteorological survey of the Communications Station Landfill.



EL TORO AIR SNATS
COMHUNICATION STATIONS LANDFILL
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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 l/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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TABLE 3-1.

Landfill gas well installation and sample collection
Communications Station Landfill.

Well Sample
Installation Collection WellDepth

WellNumber (DateHour) (DateHour) (Fee0

CO-LG-00-02* ......... 6/05/90 1241 ---

CO-LG-01-02 5/08/90 0955 5/25/90 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 6/05/90 1026 8.0

*Field System Blank
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TABLE 3-2. Attachment l compounds - specified air contaminants.

Detection Limits, ppb
Compound Air Disposal

Chloroethene (Vinyl Chloride) CH2:CHC1 2 500

Benzene C6H 6 2 500

1,2-Dibromoethane (Ethylene Dibromide) BrCH2CH2Br 0.5 l

1,2-Dichloroethane (Ethylene Dichloride) CICH2CH2CI 0.2 20

Dichloromethane (Methylene Chloride) CH2C12 I 60

Tetrachloroethene (Perchloroethylene) CI2C:CCI 2 0.2 10

Tetrachloromethane (Carbon Tetrachlonde) CC!4 0.2 5

l,l,l-Trichioroetlmne (Methyl Chloroform) CH3CCl 3 0.5 l0

Trichloroethylene HCIC:CCI 2 0.6 I0

Trichloromethane (Chloroform) CHCI 3 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 T.edlar 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 sample 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 landfall 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.
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TABLE 3-3. Landfdl gas sample results, Communications Station Landfill.

Pgob_ Mmlbmg : 00 I Ol ) R1 I 02 I R2 I 03 I 04 I 05

Dato Samplld : 6-5-SJO I 5-25-90 I 6-22-90 I 5-25-90 t 6-22-90 I 6-4-90 I 6-5-90 I 6-5-90

Date _A&lyzed : 6-0-_0 3--30-90 I 6-25-90 J 5-30-90 f 6-25-90 I 6-7-90 I 6-8-90 I 6-7-90
4)

Smllplo ID : CO-1_00--02 I CO--LG-OI-02 I CO-LG-RI-02 I CO-LG-02-02 I CO-LO-R2-02 I CO-LG-O3-02 I CO-LG-O4-O2 I CO-I_,-05-02

_rltory Bo. : 00625 I 575 I 00731 I 576 I 00732 I 00622 I 00623 I 00624

_ II

CCmlPoud I Dx.ii (PPb) v II sImlpXe coaoentzltXon (ppb) v

vlJ_yl c:_Logickl Soo J I ID ) ID ID ID ID ID ![_ I ND

DJLoJ_logcmet I_liae 60 I _ 720 76 ND ID 3']0 230 020 ) 260

CIIIOrOZOE]I 2 J I ID ID ID ID ND ID ND I ND

1,1, i-Tzlchloroetba_e 10 I I ID ND ND ND ID ID ID I ID

l, 2-Dloblogoetbau_o 20 I I ID ID ND ND ID ID ND ND

Ikmsuo S t I ID ND ID ND ND ID ID ID

Carbon Tetz&cbZoride 500 I I ID ND ND ND ID ND ND ND

Trtchloroechlmo 10 I I ID ND #D ND ND ID Iii) ID

1,2-DJ_Dr(xlooCbane t I I ND ND ND ND ND ND ND ID
t_

C_0 7or zlchloroecheae 10 I ! ND ID ND ID ID ND ND ID

''(%)v_ II --SOft_LO COaC4U_.E&ttOBt (%)

I_droqu ·. 20 I I IUL Il& ID Ilk lid ID ND ND

Ox_on 0.20 I I Il& IA 7.4 lit S.5 18 19 ] 21

Mlt zogen 0.20 I I IfA IA 81 IX T9 70 72 I 72

Imot basal, 0.002 J I IX ID. ID lUk ID ID ID I ND

Carbon Nonoxldo 0.002 I I IX IX ID IA ND ND ND I ND

Carbon Dfoxicle 0.002 I I if& Il& _1 lb. 13 4.3 4.1 I 1.1

ND - Hot: GItec%M:ll

JlA - Rot Amalyzmcl rotc

ppb v - P&z_s l:_r Btliiou Volumet, glo

%v _ IPorc_t: Volumot_ic

t - Field SysCom Blank

DLR - DeCecClon Limits for Repogtlng Purpoae8



SampleLabel Explanation

CO-LG-03-02 CO CommunicationsStationLandfill(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 CO CommunicationsStationLandfill(sitename)
LG = Landfill Gas Sample
03 = Landfill Gas Probe Number 3
02 = 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 (MeC12) in concentrations greater

than their respective DLRs. The MeC12 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 MeC12. A system blank

of the sampler had 720 ppb MeC12. The source of the MeCl 2 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.

90/9196R 3-9



TABLE 3-4. Integrated surface sample collection Communications Station Landfill.

Elapsed
Date Start End Time

Sampled Time Time (minutes)

6/01/90 1015 1040 25
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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 OVA 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.

90/9196R 3-11



_- 100' _I

2Y--l--

._00'

FIGURE3-4. WalLingpauemfor integratedsurfacesamplecoUectton.

I'-
_O

Soun:¢: South CoastAQMD

3-12



Section 4

AMBIENT AIR MONITORING

4.I OVERVIEW 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 northern 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 w'ind 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 Communica_ons Station Landfill.

Elapsed
Sample Start Start End End Time
Number Date Time Date Time (hours)

CO-IA-01-09 5/22/90 0825 5/23/90 0830 24.1
CO-IA-01-03 5/22/90 0820 5/23/90 0825 24.1
CO-IA-C 1-04 5/22/90 0820 5/23/90 0825 24.1

CO-IA-02-09 5/23/90 0830 5/24190 0820 23.9
CO-IA-02-03 5/23/90 0825 5/24/90 0815 23.9
C0-IA-C2-04 5/23/90 0825 5/24/90 0815 23.9

CO-IA-03-09 5/24/90 0855 5/25/90 0855 24.0

CO-IA-03-03 5/24/90 0850 5/25190 0850 24.0

CO-IA-D1-08 5/23/90 0100 5/23/90 0500 4.0
CO-IA-D1-01 5/23/90 0100 5/23/90 0500 4.0

CO-IA-D2-08 5/24/90 0100 5/24/90 0500 4.0

CO-IA-D2-01 5/24/90 0100 5/24/90 0500 4.0

CO-IA-D3-08 5/25/90 0100 5/25/90 0500 4.0
CO-IA-D3-01 5/25/90 0100 5/25/90 0500 4.0

90/9t96R 4-2



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:

SampleLabel Explanation

CO-IA-01-03 CO = Communications Station Land_fill

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 coUeeted
01 = Identification number of the sampler used to collect

the sample

CO-IA-C2-04 CO = Communications StationLandfill

IA = Integrated Ambient Air Sample
c2 = SecondCollocatedsamplecollected
04 = Identification number of the sampler used to collect

the sample
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TABLE 4-2. Ambient air sample results, Communicagoru Station Landfill.

sample Type / Location : 24 hr/dwnwnd 124 hr c/dwnwnd 24 hr/upwind 24 hr/dwnwnd 24 hr c/dwnwnd 24 hr/upwind

Data Sau_pled : 5-23-90 I 5-23-90 5-23-90 5-24-90 5-24-90 5-24-90

Date Analyzed : 5-25-90 I 5-25-90 5-25-90 5-25-90 5-25-90 5-25-90

Sample ID : CO-IA-01-03 I CO-ZA-C1-04 CO-LA-el-D9 CO-IA-e2-03 CO-IA-C2-04 CO-Lk-O2-09

Laboratory Re. : 00551 I 00552 00550 00556 00557 00555

Average lind Speed (mph) : 3.5 I 3.5 3.5 4.0 4.0 4.0

I II

Compound I DLR (pmb) v II .................. %........... Sample Concentration (ppb)v .............................

Vinyl Chlogide 2.00 I I ND ND ND ND ND ND

Dlchlorommthane 1.00 I I 1.2 6 2.2 1.1 4.3 1.7

Chloroform 0.80 I I ND ND ND ND ND ND

1, 1, 1-Trlchloroethane 0.50 I I 1 6.4 1.2 0.87 2.7 0.73

1, 2-D_chloroethane 0.20 I I ND ND ND ND ND ND

Benzene 2.00 I I ND ND ND ND ND ND

Carbon Tetrachlortde 0.20 II ND ND ND ND ND ND

Trichloroethene 0.60 I I ND ND ND ND ND ND

1, 2-Dtbromoeth&ne 0.50 I I ND ND ND ND ND ND
Tet rachloroethene 0.20 ]I 0.26 0.29 0.26 ND ND ND

saJRpio Type / Location : 24 hr/dwnwnd 24 hr/upwind

Data Sau_led : 5-25-90 5-25-90

Date Anal_led : 5-30-90 5-30-90

Sa'Rple ID : CO-ZA-03-03 CO-ZA-03-09

Labor&tory Mo. : 00574 00573

Average lind Speed (m_h) : 4.8 4.8

I I I ND - Not Detected

Co_pound I DLR (Plab)v Il -Sample Concentration (ppb) v- ppb v - Paucto per Btlllon Volumetric
.......................................................................... DLit - Detec?.&on L_t8 got ll,epQz'_.ng IPurlimae8

Vinyl Chlorlde 2.00 ND ND
Dlchloromethane 1.00 1.2 1.8

Chloroform 0.80 ND ND

1, 1,1-Trichloroeth&ne 0.50 0.66 0.74

1, 2-Dtchloroethaua, O. 20 ND ND

Benzene 2. O0 ND ND

Carbon Totrachloride 0.20 ND ND

_ri_hloroothene O. 60 ND ND

1,2-Dtbromoe=bane 0.50 ND. ND

Tetrachloroethene 0.20 ND ND



TABLE 4-2. (Conlinucd).

-. Sample Typo / Location : dacng/d_d cLcng/upwtnd drng/d_mwnd drng/upwind drng/upwtnd cLrng/dlenwnd

Date Sampled : 5°23-90 5-23-90 5-24-90 5-24-90 5-25-90 5-25-90

Date _nalyzed : 5-25-90 5-25-90 5-25-90 5-25-90 5-30-90 5-30-90

Sample XD : CO-IA-DZ-01 CO-lA-D1-08 CO-lA-D2-01 CO-lA-D2-08 CO-TI-D3-01 CO-lA-D3-08

[.tbogatog_ No. : 00548 00549 00553 00554 00521 00522

Average Wind gpood (ml_h) : 2.8 2.8 1.0 1.8 3.8 3.8

{ {{

Compound { DLR (l_b) v Il ............................. Sample Concentration (pl_)v ..............................

vinyl Chi,'ride 2.00 I I ND ND RD ND lID ND
Dlchlogomethame 1.00 1.2 1.2 ND 1.2 1.2 1.2

Chi,r,rom 0.80 ND lid ND ND ND ND

1, 1, 1-Tzichtogoothane 0.50 0.89 0.94 0.69 0.51 0.22 0.7

1, 2-Dichlogc_thame 0.20 lSD ND ND ND ND MD

Benzene 2.00 ND BI> ND ND ND MD

Caucbon Tet rachloEtcbB 0.20 lID ND RD ND ND ND

Trichloroothene 0.60 MD ND ND lID lID ND

1, 2-DEbt,m,ethane 0.50 ND MD RD MD MD ND

Tot gachlorootheno 0.20 0.23 0.25 MD ND HD lID

ND - Not Detected

ppb v - P_to per BilXton Volumstrtc
DUt - Detection Ll_kts for Reporting Purpose8



The 24-hour samples collected at the Communications Station Landfill contained several of the

Attachment 1 compounds in concentrations above their respective DLRs. All of the 24-hour ambient air

samples contained dichlommethane (MeC12) 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.

MeC12, 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. MeC12 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

MeC12 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. MeC12 was also
detected in the landfill gas at the site. However, the latter results are suspect due to system contamination.

Near DLR concentrations of MeCI 2 were measured in four of the presampling ambient air equipment

blanks collected prior to the study (Section 8). The comparable concentrations of MeCI 2 in both the

upwind and downwind samples suggest that the landfill may not be the source of the MeC12 detected, or

that other sources contribute to ambient levels of MeCI2 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 5

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 v 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

ProbeNumber (DateHour) (DateHour) (feet)

CO-MG-01-02 5/08/90 0935 5/24/90 1153 5.0

CO-MG-02-02 5/08/90 1020 5/24/90 1225 5.0

CO-MG-03-02 5/08/90 1100 5/24/90 1251 5.5

CO-MG-04-02 5/08/90 1140 5/24/90 1322 6.0

CO-MG-05-02 5/08/90 1210 5/24/90 1352 6.0

CO-MO-06-02 5/08/90 1235 5/24/90 1422 6.0
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TABLE 5-2. Migration gas sample rcsulls. Communications Station LandfiU.

v

P_rol_ No. : O! I 02 I 03 I 04 [ 05 I 06

Date Sai_14KJ. : 5-24-90 I 5-24-90 { 5-24-90 } 5-24-90 I 5-24-90 I 5-24-90

Date ]iJnal,yz_l : 5-26-90 I 5-26-90 I 5-26-90 I 5-26-90 I 5-26-90 I 5-..26-90

8amlplO ZD : CO-MG-01-02 I CO-NO-02-02 I CO-MG-03-02 I CO-lt_-04-02 I CO-M7,-05-02 J CO-NO-06-02

Labo£&toz'_r Bo. : 00558 J 00559 I 00560 I 00565 I 00566 I 00567

I II

Compound I DL_ {PPm} v II ............................. sample concontration (ppmm)v ..............................

I II I I I I I

TOE I 2.00 II ND I 3.5 I ND I 13 I 4,9 I 7.2

I Il I I I I I

HD - _ot DetacteKt

ppm v - Parts p_r ti£11ion Volumet_ic

DLR - Detlctlon LXmlCI fog lqtporCing Pu_polel



SampleNumber Explanation

CO-MG-02-02 CO = Communications Station Landfill (site name)
MG = Gas MigrationSample
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.

1. 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 hillsl 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 teclmician 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 Stalion Landrdi.

DATE HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

May 21, 1990 2.0 4.5

May 22, 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 ND ND ND 3.0 2.0 1.5 2.0 1.0

May 23, 1990 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 9.5 9.5 9.0 7.5 6.5 6.0 4.5 4.0 1.5 2.0 2.5

May 24, 199.0 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 7.0 7.0 5.0 1.5 1.5 2.0 3.0 5.0

May 25, 1990 4.0 3.0 3.5 3.5 5.0 6.0 3.5 2.5 3.5 5.0 5.0

UU (ND) - No data avatlablo



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

DA.Tg HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

May 21, 1990 ENl
May 22, 1990 NB JiB El_ EMB ]gNR MB HR _ W WNW WNW Whew w w M _ ND ND ND W _ N NNg N

May 23, 1990 NH]& HR Hg HR JIB ]Di]g NHB WHW W RNW WSW #SW WNN N N N W N WSW WBM WBW SSW SSN BSW

May 24, 1990 SSW SSW SSW B_ NN NNN MB NNN _ BSB SSW WSW MHW N W W W W W W NB Nt4_ EH]E R

May 25, 1990 NK HR RNg E)ll gNS B]_ MB SB Sg SSli S

(ND) - Ho data available

r



TABLE 6-3

Average wind speeds for the sampling periods
Communications Station Landfill.

Wind Speed

SampleIdentification (mph)

CO-IS-01-03 1.5

CO-IA-01-09 3.5

CO-IA-01-03 3.5

CO-IA-C1-04 3.5

CO-IA-02-09 4.0

CO-IA-02-03 4.0

CO-IA-C2-04 4.0

CO-IA-03-09 4.8

CO-IA-03-03 4.8

CO-IA-D1-08 2.8

CO-IA-D1-01 2.8

CO-IA-D2-08 1.8

CO-IA-D2-01 1.8

CO-IA-D3-08 3.8

CO-IA-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 calcfilate 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 mn 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.

o 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 5A 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 Nation 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. Analyticalmethod summary.

Psurnmeder Melbod Anniytlcnl Boidhmg Temperature

Number Method _ for DLR for Tim Requirements

Air Landfill Gases (hfs) (°C)

TOC ns Mdhane NA GC Analysis using an FI Detectm 2 ppm v 2 ppm v 120 Approx. 25

CM_0_qbene* ADDL002 GC Analysis using a PI or MS [3elector 2 ppb v 500 P_v 120 Aplxox. 25

IO% Conf'umalion by GC/MS

Benzene* ADDOO2 C,C Analysis usm$ a P! or MS Detector 2 ppb v 500 pp4bv 120 Apjm)x. 23
Coofumstion by GC/MS

I,Z-[Nlwomodbane* ARB IO3 GC Analysis mm 8 an EC or MS Detector 0.5 ppi) v i ppb v 120 Afqmrox. 23
10% Conl'mnalion by GC/MS

I,Z. lNthl_roellhane' ARB 103 GC Analyms imm s sm EC or MS Detector 0.2 P_v 20 p!_v 120 Apl_rox. 23

10% Confirmation by CC/MS

DidMorometbane' ARB 103 CC Analysss usm8 an EC or MS Detector I P_v 60 pl_ v 120 Approx. 23
10% Conf'mnation by CC/MS

Tetraeldoroetbene* ARB IO3 CC Analyns mnng sm EC or MS Detector 0.2 ppb v 10 ppb v 120 Approx. 25
10% Cenfumalion by GC/MS

TdracMoromethnae* ARB 103 CrC Analysts u_m 8 an EC or MS Detector 0.2 ppb v 5 P_v 120 Al_ox. 25I
10% Confumafioo by CC/MS

l,l,I-TrkMoro_hane* ARB 103 CC Analyms mm 8 an EC or MS Detector 0.5 ppi) v IO ppb v 120 Approx. 25
10% Confmnmion by CC/MS

Trtchloroethylene* ARB 103 GC Analysns using an EC or MS Detector 0.6 ppb v IO ppb v 120 Approx. 25
10% Confumation by CC/MS

Tridnloromdhane* ARB 103 GC Analysss tmn 8 an EC or MS Detector 0.8 I_v 2 ppb v 120 Approx. 25
10% Confumation by GC.TM$

Permolul Gases NA CC Analyus usm 8 · Thermal 0. ! %v O.1%v 120 Appt_ox. 25

(N 2, 02 ) Conductivity Detector

Permomenl Gases EPA 25 CC Analysis using an FI Deleclor 20 ppm v 20 ppm v 120 Ap_ox. 25
(CO 2 . CH 4)

HA Ho! av_la_e.

* Auachmem i Compotmd.

([_)v Concentration in pans per billion by volume at 25 °C.

(fq_rn)v Concentration in pans per billion by volume at 25 °(2.

%v ConccnUaUcm in pclcenl by volmne a! 25 °C.
DLR Det:ect_on Limits for Repo_ct_.ng 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. It is 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,

(10tXX-T)/T), or a ratio of the two values, (X/F) (EPA, 1980).

o 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 error 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 objectives.

Sampling Sampling Sampling Analytical Analytical Analytical
Accuracy Precision Completeness Accuracy Precision Completeness

Parameter (+/- %) (+/- %) (%) (+/- %) (4-/- %) (%)

Blind Spike Collocated Intedab Duplicate
Recovery Samplers Comparison Samples

TOC as Methane NA NA 80 15 10 90

(CC-FID)

Attachment 1 20 20 80 20 10 90

oo Compounds (GC-PID/ECD)lb

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 lmph
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 repons 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 MeC12 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

Attachment 1 compound in a presampling blank exceed 1.5 times its DLR. All but two of the sampler

blanks had MeCI 2 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 MeCI2.. The

blank did not contain any other Attachment 1 compounds in concentrations above their respective air

DLRs. The concentration of MeC12 in thi_ system blank was greater than the concentration in all but one
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TABLE 8-2. Ambient air presampling cquipmem blank resulls, Communicalions Smlion Landfill.

Sampler No. : AVO1 [ AV03 } AV04 I AY06 I AV08 I AY09

Date Sampled : 5-10-90 I 4-26-90 I 5-10-90 I 4-26-90 I 5-10-90 [ 4-26-90

D&te AnAlyzed : 5-15-90 I 4-28-90 _ 5-12-90 I 4-28-90 I 5-12-90 I 4-28-90

SaJple ID : ET-IA-00-01 I ET-IA-00-03 I ZT-IA-00-04 I ET-IA-00-06 I BT-IA-00-08 I ET-IA-00-09

Laborato_ No. : 00467 [ 00335 [ 00440 [ 00328 [ 00441 [ 00331

I Il

Compound [ DLR (ppb)v [[ ............................... Sample Concentration (ppb)v.............................

Vinyl Chlortdt 2.00 I I ND ND ND ND ND ND

Dtchloro_thanm 1.00 I I ND 1.3 1.1 1.2 ND 1.1

Chloroform O. 00 I I ND ND ND ND ND ND

1,1, 1-Trtchloroethane 0.50 II ND ND ND ND ND ND

1,2-Dichlorbethane O. 20 I I lid ND ND ND ND ND

Benzene 2.00 _I ND ND ND ND ND ND

Carbon Tetrachlortde 0.20 II ND ND ND ND MD ND

Trtchloroethene 0.60 I I ND ND ND ND ND ND

1, 2-Dibromoethan. 0.50 II ND ND ND ND ND ND
_etrachloroethen* 0.20 II 0.24 ND ND ND ND ND

ND - Not Detected

ppb w - Parts per Blllton Volummtrtc
DLR - Detection Limits fag Reporting Purposes



TABLE 8-3. Field quality control results, Communicauons Station Landfill.

· .

Sample Type / Location : 24 hr/dwnwnd 124 hr c/dwnwnd I I 24 hr/dwnwnd 124 hr c/dwnwnd I I Field Blank

Date Sampled : 5-23-90 [ 5-23-90 ] I 5-24-90 J 5-24-90 ] [ 6-5-90

Date Analyzed : 5-25-90 _ 5-25-90 _ I 5-25-90 I 5-25-90 } [ 6-8-90

BaJple ID : CO-IA-e1-03 I CO-IA-C1-04 I _ CO-IA-e2-03 [ CO-IA-C2-04 I I CO-LG-00-02

Laboratory No. : 00551 I 00552 I [ 00556 I 00557 [ I 00625

J [ I RPD RPD Concentration

Co_ound I 0LR (ppb) v I I °Sample Concent=atlon (ppb) v- --%-- -Sample Concentration (ppb} v' --%-- - (pPb) v-

Vinyl Chloride 2. O0 I I ND ND NA ND ND NA ND

Dichlorometha_e 1. O0 I I 1.2 6.0 400 1.1 4.3 NA ' 720

Chloroform 0.80 J I ND ND HA ND ND NA ND

1, 1, 1-Trichloroethane ' 0.50 I [ 1.0 6.4 540 0.87 2.7 130 ND

1, 2-Dtchloroethane 0.20 I [ ND ND HA ND ND NA ND

Benzene 2.00 I I ND ND NA ND ND NA ND

Carbon Tetrachlortde 0.20 I [ ND ND NA ND ND NA ND

Trichloroethene 0.60 I I ND ND NA ND ND NA ND

1, 2-Dibromoethane 0.50 [ [ ND ND NA ND ND NA ND

Tot rachloroeth_Re 0.20 I J 0.26 0.29 HA ND ND NA ND

ND - Not Detected

MA - RPD Not Calculated

ppb v - Parts per Billion Volumetric



of the landfill gas samples.

MeC12 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, MeCI 2 has been measured in association with freon in the field

system blanks as the result of flow controller offgassing. It is likely that the MeC12 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 landfiU/migration gas sampling systems used at Communications Station Landfill

are similar in design and construction. The landfiU/migrationgas 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 MeC12 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.

o Analytical Measurements

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

Y-X
PercentDifference= x 100

X

where: Y = the measured concentration of the spike

X = the tree 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 intefiaboratory 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 murine 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 pement 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:

X-X
Precision (RPD) - 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:

S
Precision (RSD) = X

where: s = the standard deviation of the sample concentrations

X = the mean of the sample concentrations

Table 8-I lists the precision objectives for the field and laboratory 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.

o 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 sa.moles, MeCI 2 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 2 at 1.2 ppb, and the collocated sample

contained 6.0 ppb of MeCl 2. 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 2 and TCA

were detected at low levels in the presampling equipment blanks. Accordingly, the Iow levels of these

compounds detected in the Communications Station Landfill air samples may reflect Iow 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.

o 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 system compared to

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/rain) (cc/rain) (%) (in Hg) (psig) (I-Irs)

CO-IA-01-09 2.7 2.9 7.4 30 6.5 24.1

CO-IA-01-03 2.7 2.7 0.0 29 6.0 24.1

CO-IA-C1-04 2.9 2.9 0.0 29 6.0 24.1

CO-IA-02-09 2.9 2.9 0.0 30 5.5 23.9

CO-IA-02-03 2.7 2.7 0.0 29 4.5 23.9

CO-IA-C2-04 2.9 2.3 26.1 30 6.0 23.9

CO-IA-03-09 2.9 2.7 7.4 29 5.0 24.0

CO-IA-03-03 2.9 2.7 7.4 29.5 7.0 24.0

CO-IA-D 1-08 16.7 18.6 11.4 28 7.0 4.0

CO-IA-D1-01 17.1 17.7 3.5 30 5.0 4.0

CO-IA-D2-08 17.1 17.9 4.7 29 6.5 4.0

CO-IA-D2-01 16.7 16.9 1.2 29 3.0 4.0

CO-IA-D3-08 16.7 18.6 11.4 29 8.0 4.0

CO-IA-D3-01 16.3 16.3 0.0 30 4.0 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 MeC12. MeC12

and freon are common contaminantsof flow controllers because they are used to clean the controller pans

at the time they are being assembled. Flow controllers are used in both the field sampling and analytical

systems. Periodically, MeC12 has been measured in association with freon in the field system blanks as

the result of flow controller offgassing. It is likely that the MeC12 observed in the field system blank

collected during the Perimeter Road Landfill study was similarly introduced and is not indicative of

inadequate decontamination procedures.

o 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 Nation dryer for removing atmospheric water

vapor from the Calderon samples before analysis does not affect the analytical results. Finally, the third

study repons the accuracy and precision of the total measurement process. It contains the results of a field

test during which a spike was introduced into sii 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 Erector 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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ENVIRONMENTAL ANALYTICAL SERVICE

ITEH NUMBER

i sultablity 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 variabxlity. This variability ts
due tn part to difficulty of running a spike without
wa:er vapor removal. This preliminary information
shows that the Nafion dryer is suitable for ambient

a_r 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.
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Item Number 3

SPIKED SAMPLER STUDY



Environmental Analytical Service
SPIKED SAMPLER MONTHLY WORKSHEET

December 51, 1987

Samples Collected in 5.2 Liter SS Sample Canisters

Compound Spike Concentration ppbv RSD
Sample Site Number B106 I 2 _ 4 5 6 %

i Vinyl Chloride _77.0 _30.0 355.0 _g&.O 581.0 264.0 _I0.0 22
Dichloromethane 59.0 40.0 32.0 56.0 57.0 25.0 50.0 17
Chloroform 5.8 5.5 3._ 3.5 5.2 2.4 5.1 12

Methylchloroform 28.0 _4.0 27.0 29.0 25.0 21.0 27.0 14
l_2-Dichloroethane 11.0 .... 7.8 8.7 7.1 6.5 7.9 11
Benzene 31.0 29.0 22.0 27.0 25.0 17.0 22.0 l_
Carbon Tetrachloride 5.& 5.5 _.1 3.4 3.1 2.2 2.9 14

! Trichloroethene
Toluene 5.3 5.6 _.7 S.O 4.4 3.0 4.5 19
Tetrachloroethene 0.2 0.2 0.2 0.2 0.2 0.1 0.2 16

Pl_cint Devi&tion _rom Spike Concentration
, I 2 _ 4 5 a

Vinyl Chloride 41 -& 5 I -30 -18
Dichloromethane 3 -18 -S -5 -41 -25
Chloroform -S -13 -S -16 -57 -18

Methylchloro_orm 21 -4 4 -11 -25 -4
1,2-Dichloroethane -29 -21 _35 -43 -28
Benzene -6 -29 -13 -19 -45 -29
Carbon Tetrachlortde -3 -14 -6 -14 -39 -19
Trichloroethene
Toluene 70 12 52 33 -9 50
Tetrachloroethene 0 -25 -5 -10 -40 -20
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FIELD SAMPLE DOCUMENTATION
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'_ SURFACE SAMPLING COLLECTION
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