State of California
AIR RESOURCES BOARD

Resolution 86-116
December 18, 1986
Agenda Item No.: 86-14-2

WHEREAS, Health and Safety Code Section 41805.5 requires the Air Resources
Board ("Board"), in coordination with the air pollution control districts, to
develop and publish test guidelines for landfill gas and ambient air testing
at active solid waste disposal sites on or before February 1, 1987;

WHEREAS, the Air Resources Board staff, with the participation of
representatives of lTocal air pollution control districts, have prepared a
proposed guidance document titled "Testing Guidelines for Active Solid Waste
Disposal Sites" (“"Guidelines");

WHEREAS, Board staff has held public workshops to receive comments from
landfill owners and other interested persons on the proposed Guidelines;

WHEREAS, the Board has held a noticed public meeting to consider approval of
the proposed Guidelines and has received and considered the public comments
presented by its staff, representatives of the districts, affected government
agencies, affected businesses, and other interested persons and agencies on
the proposed Guidelines;

WHEREAS, Health and Safety Code Section 41805.5 requires owners of active
solid waste disposal sites to submit a solid waste air guality assessment test
report to the Tocal air pollution control districts;

WHEREAS, Health and Safety Code Section 41805.5 requires the Air Resources
Board to publish guidelines specifying air contaminants to be tested for and
identifying acceptable testing, analytical and reporting methods;

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts be
adopted as proposed if feasible alternatives or mitigation measures are
available; and

WHEREAS, the Board finds that:

the proposed Guidelines set forth in the proposed "Testing Guidelines
for Active Solid Waste Disposal Sites" fulfill the requirements of
Health and Safety Code Section 41805.5; and

no significant adverse environmental impacts associated with the
proposed Guidelines have been identified, and no potentially adverse
environmental effects are 1ikely to result from the implementation of
the proposed Guidelines.



NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board approves the
proposed "Testing Guidelines for Active Solid Waste Disposal Sites" dated
December 18, 1986, as set forth in Attachment A.

BE IT FURTHER RESOLVED that the Executive Officer shall publish and forward
the Guidelines to air pollution control districts for their use in evaluating
solid waste disposal site air guality assessment test reports.

I hereby certify that the above
is a true and correct copy of
Resolution 86-116, as adopted by
the Air Resources Board.

i A olnis

Hafold Ho fgs, Board Secretary
/ i

i
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State of California
Air Resources Board

TESTING GUIDELINES
FOR ACTIVE SOLID WASTE DISPOSAL SITES

As Required Bv
California Heaith and Safery Code Secton 41805.5

Prepared by
California Air Resources Board
Stationary Source Division
Toxic Pollutants Branch
and

California Air Pollution Control Officers Association
Landfill Gas Testing Guidelines Working Committee

December 18, 1986
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TESTING GUIDELINES |

FOR ACTIVE SOLID WASTE DISPOSAL SITES
Prepared Pursuant to California Health and Safety Code Section 41803.5

L INTRODUCTION
A. Background

In 1984, the California Legislature passed and the governor signed AB 3525 (Calderon).
This bill set forth gas and ambient air testing requirements at disposal sites in
California. In response to the passage of AB 3525, the California Air Pollution Control
Officers Associaton (CAPCOQA) asked the Air Resources Board (ARB) staff to participate in
the development of testing and evaluation guidelines for test reports prepared pursuant to
the statute. In September 1986, while the CAPCOA committee was developing these
guidelines,. the- governor signed: AB 3374 (Calderon) (Health and Safety Code Section (HSC)
41805.5, artached as Appendix A) which made modifications 10 AB 3525. As part of the new
stamte, ther ARB was directed, in consuitadon with the air pollution conmol districts,
to develop gunidelines o imviement the new statute. AB 3374 requires these gmdeiines t©
conmain informadon “specifying the air contaminants to be tested for, and identifying
acceptable testing, analyucal, and reporting methods w0 be employed: in completng the
report”’ required by the statute. ARB. staff, jointly with the original CAPCOA committee,
has. deveioped. these: guideiines- to  comply: with- AB. 3374. Also participating in the
development of these guidelines was the Waster Management Board, the Water Resources
Control Board, and the- Government Refuse Collection and Disposal Association. These
guidelines also reflect appropriate: comments received during the public review of the
CAPCOA guidelines developed for AB:3525.

HSC 41805.5 requires all active disposal sites to conduct tests and measurements (o
determine the compositon: of landfill gases, the presence of specified air contaminants in
the: ambient ar. and whether off site' subsurface- migration of landfill gas is occurring..
HSC 218055 also directs the: ARB. to- publish landfill tesung guideiines 'specifying air
contaminants to be tested for and. identfving acceptable tesung, analytical and reporting
mentods.” An active disposai site 1s one which is currently recetving solid waste or has
received solid waste after January 1, 1984. HSC 41805.5 requires all active disposal sites
t0 report test results to air pollution control officers (APCQO) by July 1, 1987. If,
however, the report is not compiete by July 1, 1987, the APCO may place the disposal site
on a compliance scheduie which includes a date by which the report must be filed. This
date may not be later than January 1, 1989.

HSC 41805.5 defines an inactive disposal site as one which has not received solid waste
since January 1, 1984. These disposal sites should have completed and filed a screening
questionnaire with the local APCO before November 1, 1986. Inactive disposal sites should
contact their APCD for information on the questionnaire.

These guidelines are intended for sites which accept solid waste. Guidelines for sites
which accept or have accepted hazardous waste will be published at a later date.

The guidelines are designed to provide a screening of disposal sites to determine which
disposal sites in the state may pose a potential public health risk.  The testing
procedures and the amount of testing suggested in the guidelines are the first step in
this screeming process. The APCOs will review the test reports, and if the APCO


https://guideliiJ.es

determines the sites may pose a health risk, the sites may have to conduct additional
monitoring or take remedial action.

All disposal site owners must submit testing proposals to the APCO for approval before any

testing can begin. Climate and land differences in different parts of the state may-

require variations in the test procedures. Accordingly, testing and procedure variations
are allowed in the guidelines.

B. Report To The Air Pollution Control Officer

HSC 41805.5 requires all disposal site owners to submit a test report to the local APCO.
The test report for active disposal sites is due on July 1, 1987. To comply with HSC
41805.5, the test report must contain:

"1. Chemical characterization test resuits to determine the composition of gas streams
immediately above the solid waste disposal site, or immediately above the solid waste
disposal site and within the solid waste disposal site.

2. Analyses. for specified air contaminants. in' the ambient air adjacent to- the- solid waste:

disposai site to determine the effect of the site on air qualiry.

3. Test results 1o derermine if there is any underground landfill gas migradon beyond
the-solid waste disposal site’s perimeter.”

HSC 418055 requires. all solid: waste: assessment test reports. to- be filed by July 1, 1987.
If; however,. the report is. not complere by that date, the APCO can place the disposal site
on a compliance schedule which includes a date by which the report must be filed. Because
the ARB' must file its final report to the Legislamre by July 1, 1989, all disposal site
reports must be filed with the APCDs by January 1989.

To- ensure an- adequate- solid waste' assessment test report is prepared, each. disposal site
owner must submit a proposal. to- the- APCO for approval. The proposal should include a
descripdon of the- gas: characterization system to. be used. location: of ail momtoring
wells.. both on’ and: off the site, an. ambient air monitoring pian, and ail the resuits of
past air or landfiil gzas. testing performed at the site; inciuding the results: of any
tesung done to prepare the proposal. Testing cannor begin until the APCO approves the
monitoring plan.

The very large number of active sites, the indefinite number of inactive sites which may
require testing, and the limited laboratory capacity will make it difficult for ail sites
to meet these deadlines. Limited testing and analytical resources will need to be used on
sites which may present a more serious threat to public health. Accordingly, in order to
meet the schedule prescribed by HSC 41805.5 and to allocate scarce resources, active solid
waste disposal sites are divided into Category I and Category II sites. Category II sites
are those with a filled surface area less than twenty-five acres, total waste in place of
less than 500,000 tons, and with no occupied building within one thousand feet of the site
perimeter. All other sites are Category I sites.

C. Category I Sites

For the gas stream characterization test, the owner will perform either the integrated
surface sample or the landfill gas test and the integrated surface sample to determine

-




determines the sites may pose a health risk, the sites may have to comduct additional
monitoring or take remedial action.

All disposal site owners must submit testing proposals to the APCO for approval before any
testing can begin. Climate and land differences in different parts of the state may
require variations in the test procedures. Accordingly, testing and procedure variations
are allowed in the guidelines.

B. Report To The Air Pollution Control Officer

HSC 41805.5 requires all disposal site owners to submit a test report to the local APCO.
The test report for active disposal sites is due on July 1, 1987. To comply with HSC
41805.5, the test report must contain:

*1. Chemical characterization test results to determine the composifion of gas streams
immediately above the solid waste disposal site, or immediately above the solid waste
disposal site and within the solid waste disposal site.

2. Analyses: for specified- air contaminants. in- the: ambient air adjacent to the solid waste
disposal site 0 determine the eifect or the site on air qualiry.

3. Test resuits o derermine if there is any underground landfiil gas migratdon beyond
the-solid waste disposal site’s perimeter.”

HSC 41805.5" requires. ail' solid” waste: assessment test reports: 0. be filed by July 1, 1987.
If, however,. the: report is not complete by that date, the APCO' can place the disposal site
on a compliance schedule which includes a: date by which the report must be filed. Because
the ARB: must file its final report to the Legislamre by July 1, 1989, all disposal site
reports must be filed with the- APCDs by January 1989.

To- ensure an: adequate: solid waste: assessment test report i3 prepared, each disposal site

owner: must submit. a. proposal: to: the- APCO for approval. The proposal. should inciude a

descripuon of the gas: characterization system. to be used, locaton of ail momroring:

‘wells;. borh: on: and. off the site, an. ambient air monitoring plan, and ail the resuits of

past. air or landfill gas testng perforroed  at the site; inciuding the results of any

testing done to prepare the proposal. Testing cannor begin untl the APCO approves the
monitoring plan.

The very large number of active sites, the indefinite number of inactive sites which may
require testing, and the limited laboratory capacity will make it difficult for all sites
to meet these deadlines. Limited testing and analytical resources will need to be used on
sites which may present a more serious threat to public health. Accordingly, in order to
meet the schedule prescribed by HSC 41805.5 and to allocate scarce resources, active solid
waste disposal sites are divided into Category I and Category II sites. Category II sites
are those with a filled surface area less than twenty-five acres, total waste in place of
less than 500,000 tons, and with no occupied building within one thousand feet of the site
perimeter. All other sites are Category I sites.

C. Category I Sites

For the gas streamn characterization test, the owner will perform either the integrated
surface sample or the landfill gas test and the integrated surface sample to determine



what is in the landfill gas. Section II contains the gas stream characterization
procedures., For the ambient air test, the site owner will conduct a meteorological. survey
and 3 days of ambient air monitoring at the site perimeter. Section III contains the
ambient air testing informaton. For the gas migration test the owner will install one
migration test well for each 1000 feet of site perimeter and sample the well to determine
if there is off site gas migration. Section IV contains the gas migration testing
information.

D. Category II Sites

The Category II sites may meet the HSC 41805.5 requirements by conducting the testing
specified for Category I sites, or alternatively by conducting an emissions screening,
landfill gas sample, limited ambient air monitoring, and limited off site gas migration
testing. During the emissions screening, the technician walks over the disposal site, and
using a flame ionization detector, notes any readings above 50 parts per million total
organics as methane. For the disposal site gas test, one sample of landfill gas is taken
from the center of the site and analyzed for the Attachment 1 compounds, methane, carbon
dioxide, oxygen, and nitrogen at the disposal: site detection limits. For the ambient air
testing, the owner can conduct one twenty-four hour sampie downwind of the disposal site
and assume that upwind concenmadons approach zero. For the off site gas migraton
testing, a maximum -of four probes are instailed around the disposai site and tested for
total organmics as methane. Sectdon V contzins. the specific procedures for Category I
testung.

To ensure that the site' is adequately characterized, the Category II site wiil also be
required to: complete the questionnaire in Atachment 3 if the alternative limited testdng
is conducted. The APCO will evaluate the Caregory II site reports, and based on the
information submitted, will determine whether further testing is necessary.

E. Report To The Air Resources Board

Government. Code Section: 66796.34(b) requires the ARB to prepare a report to - the
legislature on “the extent of hazardous waste in solid waste: disposal sites and the
potental cffects. these hazardous wastes may have upon the ambient air quaiity of the-
state.” In order to prepare this report the ARB will review the data gathered under the
guidelines, The form for the report to the ARB is attached as Appendix B. This form
should be completed by the site owner and forwarded to the APCO with the solid waste
assessment test report. Once the APCO determines the solid waste assessment test report
is adequate, the form should be forwarded to the ARB.

II. GAS STREAM CHARACTERIZATION

HSC 41805.5 requires solid waste assessment test reports to include test results to
determine the composition of gas streams immediately above the site, or immediately above
the site and within the site, as appropriate, as determined by the APCO. Based on
information provided on the individual disposal site, the APCO must determine which method
is appropriate to characterize the disposal site. To meet the requirements, the test may
consist of one of the following:

1. Testing the air immediately above the disposal site surface using the integrated
surface sampling technique, or



2. Testing the air immediately above the disposal site surface and testing the gas within
the disposal site using both the integrated surface sample and the landfill gas sample.

If the APCO approves characterization of the landfill gas by sampling the air immediately
above the disposal site, then integrated surface samples are taken. An integrated surface
sample involves sampling the air three inches above the disposal site surface while a
technician walks a prescribed course with the sampling equipment over one 50,000 square-
foot grid of the disposal site surface. The process is. repeated for five 50,000 square-
foot grids of the site and the samples are analyzed for the Attachment 1 compounds

Methane is also tested for to gather information on overall disposal site emissions.

Landfill gas testing involves taking samples of the landfill gas out of the interior of
the disposal site and testing them for the Attachment 1 compounds. The samples are also
analyzed for oxygen and nitrogen for information on sample integrity. Carbon dioxide and
methane concentrations will give information on gas production.

If the APCO approves characterizaton of the landfill gas by sampling the air immediately
above the disposal site’ surface and within the disposal site, the owner should conduct the
disposal. site gas tesong as set out In these guidelines, and :the integrated surface
sampling for one 50,000 square-foot grid of the dispesal site.

Landfill' gas tesung reguires. the compounds listed in: Attachmenr 1. to be determined w0 the
"disposal site” detecdon: limits. Integrated surface sampiing requires the  compounds.
listed in' Attachment 1 to be determined to the "air" detection limits.

A. Landfill Gas Testing

If the disposal site has an operating interior gas collection system, samples should. be
taken from the system; additional wells need not be installed. Each. instailed well should
be 10 a depth of at least § feer below the bottom of the intermediate or finai cover. The
well should not penemate any leachate liner. During installaton the conmractor should
take appropriate steps: t0. mingate the public nuirance of gas. escape. All wells. should be
capped when not being sampled. i

To locate the wells, draw a box around the
disposal site on a scale map with the box sides
100 feet outside the filled area edge. The
sides should run north-south, east-west
Connect the opposite corners with diagonals.
Locate 5 points: Point A at the diagonal
intersection, point B at the center of the
largest sector formed by the diagonals and
the filled area, point C at the center of the
next larger sector, point D at the center of
the next larger sector, and point E at the
center of the smallest sector. Figure 1 is
an example. Five samples should be taken,
one sample from each well and analyzed for
the Attachment 1 compounds.

Figure 1: Well Locanon Example




2. Testing the air immediately above the disposal site surface and testing the gas within
the disposal site using both the integrated surface sample and the landfill gas sample.

If the APCO approves characterization of the landfill gas by sampling the air immediately
above the disposal site, then integrated surface samples are taken. An integrated surface
sample involves sampling the air three inches above the disposal site surface while a
technician walks a prescribed course with the sampling equipment over one 50,000 square-

foot grid of the disposal site surface. The process is. repeated for five 50,000 square-

foot grids of the site and the samples are analyzed for the Artachment 1 compounds

Methane is also tested for to gather information on overall disposal site emissions.

Landfill gas testing involves taking samples of the landfill gas out of the interior of
the disposal site and testing them for the Attachment 1 compounds. The samples are also
analyzed for oxygen and nittogen for information on sample integrity, Carbon dioxide and
methane concentrations will give information on gas production.

If the APCO approves characterization of the landfill gas by sampling the air immediately
above- the disposal site' surface and within the disposal site, the owner should conduct the
disposal site gas tesong as set our in these guidelines, and the integrated surface
sampling for one 50,000 square-foot grid of the dispesal site. '

Landfiil gas testng reguires the- compounds listed in: Amachment 1 to be determined o the
"disposal - site” detecdon: limits. Integrated surface sampiing requires the compounds
listed in- Attachment 1 to. be determined to the "air” detection limits.

A. Landfill Gas Testing

If the disposal siter has an operating interior gas collecdon system, samples should be
taken from the system; addidonal wells need not be installed. Each. instalied well should
be to a depth of at least § feer below the bottom of the intermediate or finai cover. The
well. should not' penemate any leachate liner. During installation the conmactor should
take appropriate steps to. mitigate the public nuirance of gas: escape. All wells should be
capped when not being sampled. .
To locate the wells, draw a box around the
disposal site on a scale map with the box sides
- -100 feet-outside the filled area edge:--The
sides shounld run north-south, east-west.
Connect the opposite corners with diagonals.
Locate 5 points: Point A at the diagonal
intersection, point B at the center of the
largest sector formed by the diagonals and
the filled area, point C at the center of the
next larger sector, point D at the center of
the next larger sector, and point E at the
center of the smallest sector. Figure 1 is
an example. Five samples should be taken,
“one sample from each well and analyzed for
the Attachment 1 compounds.

Figure 1: Well Locanon Examplc



To complete the HSC 41805.5 requirements for characterizing landfill gas, the owner should
perform an investigation of methane emissions from one 350,000 square-foot grid of the
disposal site along with the landfill gas testt The grid selected should be approved by
the APCO and the owner should use methods described in these guidelines.

1. Protocol

The technician should make certain the seal around the top of the well does not allow air
infiltration. The well should not be sampled until 24 hours after the installation is
complete. To sample the well, the technician attaches the pump and withdraws at least 2
well volumes from the well. The technician then attaches the bag and draws a ten liter
sample at a one liter per minute rate. The bag should be in a light sealed container and
should be analyzed within 72 hours.

If the owner chooses to leave the well intact for future sampiing, the pipe should be
capped or a valve installed to prevent gas leakage. If the owner removes the well, the
hole should be fiiled and resealed to prevent gas escape. '

2. Data

For each sampie, the-owner shouid record:

a Date, time, and sampie location:

- b. Methane, CO,, oxygen, and nitrogen concentrations.

¢. Concentrations of compounds listed in Attachment !. Analytical methods are included
in Attachment 2.

d. The operating schedule; stamus, and gas quantity extracted for amy landfill gas
coilecdon system for the previous 3 days for each day sampied.

B. Integrated Surface Sampling

The integrated surface sample is a method of characterizing disposal site emissions.
Integrated surface sampling is designed to sample the landfill gas emissions immediately
after they have passed through the disposal site final cover and entered the atmosphere.
Because the sampling system will dilute the emitted landfill gas, use of more sensitive
analytical methods are necessary to adequately characterize the sample.

The owner will collect and analyze a minimum of five samples, one sampie from each 50,000
square foot grid centered on points as determined in Figure 1 on page 4, and one sample
from the air over the liquid near the edge of each evaporation pond on the site. Figure 2
is a typical walking pattern for each grid.

Sloped areas of the disposal site should be investigated along with the level areas. If
investigation of the steep areas is a safety concern, the owner does not have to test
f;sceoareas. The areas not to be tested must be approved prior to the testing by the



1. Number of Samples

One sample will be collected from each of the five gnds and one sample from near the
edge of any evaporation pond on the site.

2. Samplmg Conditions

a. Average wind speed suitable for this sampling procedure is less than 5 miles per hour.
Surface sampling should be terminated when the average wind speed exceeds 5 miles per hour
or the instantancous wind speed exceeds 10 miles per hour. Average wind speed is
determined on a 10 minate average. :

b. Surface monitoring is to be conducted when the disposal site is dry and no rain has
fallen. The disposal site is considered dry when there has been no rain for the 72 hours
prior to sampling. '

3. Equipment Description:

An integrated surface sampler is. a portable
selff-contained unit with. its own internal
power  source: The integrated sampler
consists of a stainiess stesl collecdon
probe approximately 3.5 inches in diameter

- ; et (fupnei: 316 sainless. steei), 2 flow meter,
a pump; and a 10-liter Tedlar® bag enclosed
in-a light sealed cardboard box.

a. Power: Two 9 volt batteries.

b. Pump: Cne 12V DC pump. The diaphragm is
made of nonlubricated Viron® rubber. The
| maximum pump unloaded flow rate is 4.5 liters
DEer munute..

| E c. One 10-11::.1' Tedlar® bag with a valve.
The Tedlar® bag is conmined in a light
sealed cardboard box to prevent photochemical -
reactions from occurring during sampling and
transportation.  The wvalve is a push-pull
type constructed of aluminum and stainiess
steel, with a Viton® o-ring seal.

d. Rotameter made of borosilicate glass
- with a flow range of 0 to 1 liter per minute.
- _ The scale is in milliliters with major
graduations (labeled) every 5§ ml and minor
graduations every 1 ml

Figure 2: Walking Pattern
Source: South Coast AQMD




1. Number of Samples

One sample will be collecied from each of the five gnds and one sample from near the

edge of any evaporation pond on the site.

2. Samplmg Conditions

a. Average wind speed suitable for this sampling proceduré is less than 5 miles per hour.
Surface sampling should be terminated when the average wind speed exceeds 5 miles per hour
or the instantaneous wind speed exceeds 10 miles per hour. Average wind spccd is

determined on a 10 minute average.

b. Surface momtormg is to be conducted when the disposal site is dry and no rain has
fallen. The disposal site is considered dry when there has been no rain for the 72 hours

prior to sampling,
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Figure 2: Walking Pattern

Seurce: South Coast AQMD

3. Equipment Description

An: mtegratcd. surface sampler is. a portable
seif-contained umit with its. own. internai
power  source. The integrated sampler
consists of a stainless sweel collecdon
probe approximately 3.5 inches in diameter
(funnel: 316 stainiess: steel),. 52 flow meter,
a pump; and' a: 10-liter Tedlar® bag enclosed.
in-a light seaied cardboard box.

a. Power: Two 9 volt batteries.

b. Pump: One 12V DC pumnp. Thc diaphragm is
made of nonjubricated Viton® rubber. The
maximum pump  unloaded flow rate is 4.5 liters
per munute..

c. One 10 liter Tedlar® bag with a valve.
The Tedlar® bag is contmined in a light

- sealed cardboard box to prevent photochemical -
reactions from occurring during sampling and

transportation.  The valve is a push-pull
type constructed of aluminum and stainless
steel, with a Viton® o-ring seal.

d. Rotameter made of borosilicate glass.

~ with a flow range of O to 1 liter per minute.

The scale is in omilliliters with major
graduations (labeled) every 5 ml and minor
graduations every 1 ml.



e. Air Flow Control Orifice: Needle valve in the flow meter.
f. Funnel: 316 stainless steel. _ y
g. Fittings, tubing and connectors: 316 stainless steel or Teflon®.

h. An anemometer and wind vane with a continuous recorder: 3 cup assembly, range 0 - 50
miles per hour, with a threshold limit of 0.75 miles per hour or less.

4, Sampling Procedure

A portable bag sampler as described in the previous section will be used to collect a
surface sample from each grid, and at each evaporation pond. During sampling, the probe
is to be placed approximately 2 to 3 inches above the disposal site surface. A separate
gas sample of approximately 8 to 10 liters will be collected from each grid. The sampler
will be set at a flow rate of approximately 333 cubic centmeters per minute and the
technician. will walk through a course of approximately 2,600 linear feet over a continuous
25-minute: period. Other grid sizes;, collection rates. and walk patterns may be used if
prior approvai is obtained from the-APCO.

-

- tedlar

Caraneard: Sow

Figure 3: Integrated Surface Sampler
Source: South Cosst AQMD

An anemometer and wind vane with continuous recorder will be installed at a site which is
representative of the wind speeds and directions of the areas being sampled. The wind
velocity should be recorded throughout the sampling period. The wind vane should be
properly oriented.

5. Analytical Procedures
All bag samples collected should be analyzed within 72 hours of collection for total

organic compounds and Attachment 1 compounds. The lower detection limits for these tests
is listed in the "air" column of Attachment 1.



IIL. AMBIENT AIR MONITORING

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. To comply with HSC 41805.5, disposal site owners should
conduct ambient air monitoring at the perimeter of the disposal site. The test should
adequately characterize the contaminants in the air. The air column listed in Attachment
1 shows the lower detection limits to be achieved in parts per billion. Each disposal
sitt should perform the ambient air sampling on three separate, mnot necessarily
consecutive, days.

At sites where the owner has chosen to characterize only the gas above the disposal site
using the integrated surface sampling technique, all specified air contaminants must be
tested and analyzed for in the air samples. A site where landfill gas testing is used and
where chloroethene (vinyl chloride) is identified in the landfill gas, then the ambient
air samples need only be tested for chloroethene (vinyl chloride).

The guidelines: contain three suggested procedures for testing the ambient air. These
procedures were developed to: cover differences in topography and climate which may occur
at different sites. Each opton has two pams. One addresses. sites with different day
‘and night wind patterns and one addresses sites with the same day and night wind patterns.
The opdon chosen will depend on the resuits of the meteorologicai survey.

A. OPTION1
1. General Procedures.

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. If the disposal site has a gas coilecdon system which does
not operate contnuously, at least one of the sampling days should be- a' day before the gas
collection system is mrned on after a typical inoperatve period. This option requires
twenty-four hour sampies.to be taken on 3 separate, notnecessariiy consecutive, days.

2. Meteorologicai Survey

A meteorological survey should be conducted prior o ambient air sampiing in order to
determine the local wind flow patterns which will subsequently be used to help identfy
the number and location of samplers required for an effective ambient air monitoring
program. The operator should submit the survey to the APCO prior to ambient sampling, as
part of the monitoring plan. The survey should summarize how wind flow patterns at the
site. will be characterized based on: previously collected on site meteorological data,
data collected nearby (e.g., local airport data), proximity to water or terrain which may
influence diurnal variations (e.g., daytime upslope winds, nighttime downslope, or sea
breeze conditions), or a plan for on site meteorological data collection prior to ambient
monitoring. In completing an on site meteorological survey prior to monitoring, wind
sensors should be located nine to twelve feet above the ground and a minimum of sixty feet
from obstacles such as trees, shrubbery, and buildings. :

3. Ambient Air Sampling
a. General Sampling Criteria
At the completion of the meteorological survey, and on approval of the APCO, ambient air




II. AMBIENT AIR MONITORING

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. To comply with HSC 41805.5, disposal site owners should
conduct ambient air monitoring at the perimeter of the disposal site. The test should
adequately characterize the contaminants in the air, The air column listed in Attachment
1 shows the lower detection limits to be achieved in parts per billion. Each disposal
site should perform the ambient air sampling on three separate, not. necessarily
consecutive, days. ,

At sites where the owner has chosen to characterize only the gas above the disposal site
‘using the integrated surface sampling technique, all specified air contaminants must be
tested and analyzed for in the air samples. A site where landfill gas testing is used and
where chloroethene (vinyl chloride) is identified in the landfill gas, then the ambient
air samples need only be tested for chloroethene (vinyl chloride). :

The: guidelines. contzin- three: suggested procedures. for testing the ambient air. These
procedures were developed to cover differences in topography and-climate which: may occur
at different sites. Each opdon has two parms. One addresses: sites with different day
and night wind parterns and one addresses sites with the same day and aight wind patterns.
The option chosen will depend on the resuits of the metecroiogical survey.

A. OPTIONI
1. General Procedures

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. If the disposal site has a gas collection system which does
not operate conuninuously, at least one of the sampling days shouid be a day before the gas
collection system is turned on after a. rypical inoperadve period. This option requires
twenty-four hour samples to be taken on 3 separate, not necessarily consecutive, days.

2. Meteoroiogical Survey:

A meteorological survey should be conducted prior to ambient air sampling in order tw©
determine the local wind flow patterns which will subsequently be used to help identify
the number and location of samplers required for an effective ambient air monitoring
program. The operator should submit the survey to the APCO prior to ambient sampling, as
part of the monitoring plan. The survey should summarize how wind flow pattems at the
site will be characterized based on: previously collected on site meteorological data,
data collected nearby (e.g., local airport data), proximity to water or terrain which may
influence diwrnal variations (e.g., daytime upslope winds, nighttime downslope, or sea
breeze conditions), or a plan for on site meteorological data collection prior to ambient
monitoring. In completing an on site meteorological survey prior to monitoring, wind
sensors should be located nine to twelve feet above the ground and a minimum of sixty feet
from obstacles such as trees, shrubbery, and buildings. :

3. Ambient Air Sampling
a. General Sampling Criteria

At the completion of the mcteoroiogical survey, and on approval of the APCO, ambient air
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ls)ampling equipment will be installed at the appropriate locations which will be determined -
y: ‘ .

1. Site topography,
2. Meteorological survey, and
3. Local land use patterns.

Thesamplingequipmentshouldbelocated
at or near the perimeter of the waste
disposal site, in the clear and away
from surrounding obstructions. The
inlet probes for the ambient samplers
should be located between six and nine
feet off the ground (reaching heighr)
and 2. minimum of sixty feet from
obstacles such: as tees, shrubbery and. -
buiidings:. Air flow around the iniet B Zeewcam sacn
probe should: be unresmicted in an arc
of at least. 270 degrees with the
predominant wind directon for greatest
expected  pollutant  concearadon
potennal incinded in the: 270" degree
arc. The sampler locadons: shouid. be
carefully. selected to ensure the
predicted prevailing wind patterns. for
the sampling date will come across the
main - body of the disposal site to the

oI (OMMLY CONTROLLED SArem EF:
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downwind statdon. Wind speed and HFETIORALLY CRTIALLD s
direction measurements will continue to

be coilected throughout the ambient air

sampling period to. verify thar the

mereoroicgical criteria are met.

Figure 4: Option 1
Source: South Coast AQMD

Ambient air samples will be collected over a 24-hour period beginning and ending at 10:00
AM. using the self-contained portable sampling units described in Equipment Description.
In general, 24-hour and directionally controlled sampling will be required to ensure that
maximum contaminant concentrations are identified for each sampling period. However,
directionally controlled sampling may not be required at sites which have a constant wind
directon for 24 hours. All samples will be removed. from the samplers immediately after
the 24-hour sampling period and analyzed for the required compounds. It is recommended
that the sample be analyzed within 72 hours of collection.

b. Specific Sampling Criteria

i. At sites that experience different day and night wind flow pattems, a2 minimum of two
24-hour samplers and two directionally controlled samplers will be required. Twenty-four
hour samplers will be placed at the upwind and downwind site perimeters based on the



prevailing wind direction. The directionally controlled sampler(s) located downwind of
the disposal site should be placed at sites which will sample under the stable (drainage)
wind conditions identified in the meteorological survey. The directionally ' controlled
sampler located upwind of the disposal site should be placed near the upwind 24-hour
sampler. The 24-hour samplers will operate continuously for the specified 24 hours and
the directionally controlled samplers will only operate when the wind direction is within
a wind sector allowing air to pass across the disposal site to the downwind sampler. This
will allow the downwind directionally controlled sampler(s) to only collect air that has
passed over the disposal site and the upwind directionally controlled sampler to only
collect air that has not passed over the disposal site.

ii. At site that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be place both upwind and downwind
of the site based on the prevailing wind direction so that the upwind sampler only
collects. air that has. nor passed over the disposal site and the downwind sampler only

collects air that has passed over the disposal site. Additional 24 hour samplers: shouid.

be placed at locations which will. sample under the stabie (drainage) wind conditons
idennfied. in the meteorological survey. Since the wind direcdon does not change, these
Z4-hour sampiers. will act as. directionally controiled samplers as well as 24-hour
sampiers. Comparison of the resuits: from these sampiers will provide information on
ambient. air quality standards: and the effects the disposal site: has on the ambient air
quality.

4. Sampling Conditions

Ambient air sampling should be conducted on days when stable and unstable meteorological
conditions are characterized by the following meteorologicai conditions:

a. Stable nights with average wind speeds of five miles per hour or less.

b. Daytume conditons with average wind speeds of ten miles per hour or less.

No sampling wiil be'conducted under the foilowing adverse meteorologicai conditons:
a. Precipitation .

b. Twenty-four hour average wind speeds greater than ten miles per hour.

5. Equipment Description

a. Bag Sampler

1. Pump with a diaphragm made of non-lubricated Viton® rubber. The maximum pump unloaded
flow rate is 4.5 liters per minute.

2. One 10-liter Tedlar® bag with a push-pull valve constructed of aluminum and stainless
steel with a Viton® o-ring seal.

3. Rotameter made of borosilicate glass with a flow range of three to fifty cubic
centimeters per minute. The scale is in millimeters with major graduations (labeled)
every 5 mm and minor graduations every 1 mm.
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prevailing wind direction. The dm:cnonally controlled sampler(s) located downwind of
the disposal site should be placed at sites which will sample under the stable (drainage)
wind conditions identified in the meteorological survey. The directionally " controlled
sampler located upwind of the disposal site should be placed near the upwind 24-hour
sampler. The 24-hour samplers will operate continuously for the specified 24 hours and
the directionally controlled samplers will only operate when the wind direction is within
a wind sector allowing air to pass across the disposal site to the downwind sampler. This
will allow the downwind directionally controlled sampler(s) to only collect air that has
passed over the disposal site and the upwind directionally controlled sampler to only
collect air that has not passed over the disposal site.

ii. At site that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be place both upwind and downwind
of the site based on the prevailing wind direction so that the upwind sampler only
collects. air that has not passed. over the disposal site and the downwind sampler only
collects air that has passed over the disposal site. Additional 24 hour samplers' shouid
be placed ar locadons which will sampie under the stable (drainage} wind conditons
idennfied in' the merteorological survey. Since the wind direction does not change, these
z4-nour samplers will act as directonaily controlled sampiers as well as 2Z4-hour
sampiers. Comvarison: of the results: from these samplers will provide information on
ambient air quality standards and the effects the disposal site: has on. the ambient air
quality..

4. Sampling: Conditions

Ambient air sampling should be conducted on days when stable and unstable metecrological
conditions are characterized by the following meteorological conditons:

a.. Stable nights with average wind speeds of five miles per hour or less.

b.. Daytime condirions with average wind speeds of ten miles per hour or less..

No sampling wiil be condilcted under the following adverse meteoroiogicai condidons::
a. Precipitation |

b. Twenty-four hour average wind speeds greater than ten miles per hour.

5. Equipment Description

a. Bag Sampler

1. Pump with a diaphragm made of non-lubricated Vlton rubber. The maximum pump unloaded
flow rate is 4.5 liters per minute.

2. One 10-Iiter Tedlar bag with a push-pull valve constructed of aluminum and stainless
steel with a Viton® o-ring seal.

3. Rotameter made of borosilicate glass with a flow range of three to fifty cubic

centimeters per minute. The scale is in millimeters with major graduations (labeled)

every 5 mm and minor graduations every 1 mm.



4. Air flow control orifice made with 316 stainless steel capillary tubing.
5. Bypass valve.

6. Fittings, tubing and connectors made with 316 stainless steel or teflon.
7

. Clock timer with an accuracy that should be better than 1%.

b. Wind directionally controlled system

1. Wind direction sensor with a vane which has a range of 0 - 540 degrees and a threshold
of 1.00 mile per hour or less.

2. Controller and indicator console with an indicator range of O - 360 degrees and an
accuracy of * 2% of full scale.

c. Wind speed and direction monitoring with continuous recorder.

1. Anemometer three cup assembly with a range.of (-50 miles: per hour and a r.hreshold of
0.75 miles per hour or less.

2. Wind vane with a range of O - 540 degrees and a threshoid of 1.00 miles. per hour or
less:

6. Wind Data Reporting

Wind data (speed and direction) will be
reported. as an hourly average. For
example, the data collected berween 1:00
P.M. and 2:00 P.M. will be averaged and.
reported as the 1:000 PM. houriy
average. Wind speeds: will be reported.
i miies: per- hour.. Wind: directions will
be reported using the sixteen point
scale (sixteen directional points AT S
corresponding to the mariner’s compass ’
ros¢ on which each direcdon is 2 M
equivalent to a 22 1/2 degree sector of ®
a2 360 degree circle). For example, wind P
directions would be N, NNE, NE, E ESE, conaimst Gams>
SE, SSE, §,SSW,SW, WSW, W, WNW,NW, T
and NNW,

B. OPTIONZ AIWIPM OF FOUM 6} SArVLSAE OR TWO (1) DUAL SaLORE

THD 27 -HON BewLIRS
a0 (1) LEEN THa I4=eDUR SAPTLERS

1. General Procedures
HSC 41805.5 requires that air adjacent

See Opton 1. - 4 Figure 5: Option 2
’ Source: South Coast AQMD
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to disposal sites be tested and amalyzed for specified air contaminants. These guidelines
require that 24-hour and less than 24-hour ambient air sampling be conducted on three
different, not necessarily consecutive, days.

2. Meteorological Survey

See Option 1.

3. Ambient Air Sampling

See Option 1, Subsection 3a, General Sampling Criteria.

a. At sites that experience different but predictable day and night wind flow patterns, a
minimum of two 24-hour samplers and two less than 24-hour samplers will be required. One
24-hour sampler will be placed both upwind and downwind of the site based on the
prevailing wind. direction. The less: than 24-hour sampler(s) located downwind. of the
disposai. site- shouid be placed ar sites. :0- sampie under the stable (drainage) wind

. condidons identfied in the meteoroiogical survey. The less than 24-hour sampier located
upwind of the disposai site should de placed near the upwind 24-hour sampier. The start
and stop dmes for the less. than 24-hour samplers will comespond w0 the stable (drainage)
conditons identified by anaiyzing the the hourly- wind: roses. The Z24-hour sampiers will
operate continuously for the specified. 24 hours and the less. than 24-hour samplers will
oniy operate: when- the: wind: direcdon: is. coming- across. the disposal. site: to the: downwind
sampler. This will' allow the downwind less: than 24-hour sampier{s) to only collect air
that has passed over the disposal site and.the upwind less than 24-hour sampler to only
collect air that has not passed over the disposal site.

b.. At sites that experience a constant wind. direction for 24 hours, a minimum of two 24-
hour samplers. will be required. A 24-hour sampler will be piace both upwind and downwind
of the site based on the prevailing wind direcion so that the upwind sampier only
collects: awr that has. nor passed: over the: disposal site and the downwind. sampier oniy
coilects: air that has passed over the disposal site. Additional 24 hour sampiers: shouid
be placed at locadons wnich will. sample under the stable (drainage} wind- condigons
identified in the meteorological survey. Since the wind direction does not change, these
24-hour samplers will act as directionally controlled samplers as well as 24-hour
samplers. Comparison of the results from these samplers will provide information on
amabéent air quality standards and the effects the disposal site has on the ambient air
quality.

4. Sampling Conditions
See Option 1.

5. Equipment Description
See Option 1,

6. Wind Data Reporting
See Option 1.
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to disposal sites be tested and analyzed for specified air contaminants. These guidelines
require that 24-hour and less than 24-hour ambient air sampling be conducted on three
different, not necessarily consecutive, days. -

2. Meteorological Survey

See Option 1.

3. Ambient Air Sampling

See Option 1, Subsection 3a, General Sampling Criteria.

a. At sites that experience different but predictable day and night wind flow patterns, a
minimum of two 24-hour samplers and two less than 24-hour samplers will be required. One
24-hour sampler will be piaced both upwind and. downwind of the site based on the
prevailing: wind. direction. The less than. 24-hour sampler(s) located downwind of the
disposal. siter shouid be placed ar sites. :o- sample under the stable. (drainage) wind
conditdons idenufied in the meteoroiogical survey. The less than 24-hour sampier located
upwind of the disposal site shouid be piaced near the upwind 24-hour sampier. The start
and stop dmes for the less. than 2Z4-hour samplers wiil comrespond-to the- stable (drainage)
conditions. idendfied: by anaiyzing: the the hourly. wind roses. The 24-hour samplers will
operate: continuously- for the specified: 24 hours. and: the less than 24-nour samplers wiil
oniy operate: when: the: wind: direction: is. coming: across: the disposal. site: to the downwind
sampier. This. will” allow: the downwind less. than 24-hour sampier(s) to only coilect air
that has passed. over the disposal site and.the upwind less than 24-hour sampler to only
collect air that has not passed over the disposal site.

b.. At sites that experience a constant wind direction for 24 hours, a2 minimum of two 24-
hour samplers. wiil. be required. A 24-hour sampler will be pilace both upwind and downwind
of the site based on the prevailing wind direcdon so- that the upwind sampler only
collects: air that has. nor passed- over the- disposal site and the downwind sampler only
coilects: air. that: has passed over the disposal siter  Addidonal 24 hour samplers—should
ce- placed at locadons which will sampler under the stable- (drainage) wind conditons
identified in the meteorological survey. Since the wind direction does not change, these
24-hour samplers will act as directionally controlled samplers as well as 24-hour
samplers. Comparison of the results from these samplers will- provide information on
aﬁziaéent air quality standards and the effects the disposal site has on the ambient air
quasrty.

4. Sampling Conditions
See Option 1.

5. Equipment Description
See Option 1.

6. Wind Data Reporting
See Option 1.
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C. OPTION 3
1. General Procedures

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for
specified air contaminants. These guidelines require that 24-hour ambient air sampling be
conducted on three different, not necessarily consecutive, days. -

2. Meteorological Survey

See Option 1.
3. Ambient Alt Sampling

See Option 1, Subsection 3a, General
Sampling Criteria. :

a At sites that experience different
day- and night wind flow patems, a
minimum- of three 24-hour sampiers wiil
be required. One 24-hour sampler will
be placed on both upwind and downwind of
the: site based on the prevailing wind

direcdion. Addidonal- 24 hour samplers. Lo
will be located downwind of the-disposal site-

at sites. which' will sample under the ®

stable  (drainagey wind  conditions 20w BareLn

identified in the meteorological survey.
In additon, one 24-hour sampier will be
placed in the vacinity of the disposal site,

approximately one mile away, so it will e o e a3 serem

not be affected by the disposal site : o v *”"‘""""..‘:::':::"'
emissions. This 24-hour sampier shouid DAoL smir car e

aiso. be approximately one mile away: from- . (12 €17 LoEATED 1 Tt ireiare
other possible major esmission sources. so e T

that the sample it collects wiil i
represent the background concentrations
for the area. This background sampler
whould be located in the clear and away

Figure 6: Option 3
Source: South Coast AQMD

from surrounding obstructions. Its inlet probe must be located between six and nine feet
off the ground (breathing height) and a minimum of 60 feet from obstacles such as trees,
shrubbery, and buildings. Air flow around the inlet probe must be unrestricted. All of
the 24-hour samplers will operate continuously for the specified 24 hours. Comparison of
the results from the samplers will provide information on the ambient air quality
standards. .

b. At sites that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be placed both upwind and downwind
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of the site based on the prevailing wind direction so that the upwind sampler only
collects air that has not passed over the disposal site and the downwind sampler only
collects air that has passed over the disposal site, Additional 24-hour samplers should
be placed at locations which will sample under the stable (drainage) wind conditions
identified in the meteorological survey. Since the wind direction does not change, these
24-hour samplers will act as less than 24-hour samplers as well as 24-hour samplers. In
addition, one 24-hour sampler will be placed in the vicinity of -the disposal site,
approximately one mile away, so it will not be effected by the disposal site emissions.
This 24-hour sampler should also be approximately one mile away from possible major
emission sources so that the sample it collects will represent the background
concentrations for the area. This background sampler should be located in the clear and
away from surrounding obstructions. Its inlet probe should be located between six and
nine feet off the ground (breathing height) and a minimum of sixty feet from obstacles
such as trees, shrubbery and buildings. Air flow around the inlet probe should be
unrestricted. All of the 24-hour samplers will operate continuously for the specified 24
hours. ' ‘

4. Sampiing Conditions.

See Option 1.

5. Equipment Description-

See Opdon- 1.

6. Wind Data Reporting.

See Optdon 1.

D. GENERIC ANALYTICAL METHODS

HSC 41805.5 directs. the: ARB: w - publish: tesing guideiines. "specifying- air- contaminants. to
be tested for and idennfving acceptabier testing;. anaiydcal and reporting mehtods. The
following generic analytical methods contain a brief description of the standard operating
procedures (SOP) used by the ARB t0 sample and analyze specific compounds. Specific SOPs
are contained in Attachment 2.

1. Method for Vinyl Chloride

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a
low-volume sampler.

Samplés are analyzed using chromatography with Flame Ionization or Photo Ionization
Detection and preconcentration techniques. Resultant concentration peak is identified by
retention tmes and quantified by reference to calibration standards.

2. Method for Carbon Tetrachloride, Chloroform, Ethylene Dibromide, Ethylene Dichloride,
Methyl Chioroform, Methylene Chioride, Perchloroethylene, and Trichloroethylene

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a
low volume sampler. _ _
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of the site based on the prevailing wind direction so that the upwind sampler only
collects air that has not passed over the disposal site and the downwind sampler only
collects air that has passed over the disposal site. Additional 24-hour samplers should
be placed at locations which will sample under the stable (drainage) wind conditions
identified in the meteorological survey. Since the wind direction does not change, these
-24-hour samplers will act as less than 24-hour samplers as well as 24-hour samplers. In
addition, one 24-hour sampler will be placed in the vicinity of the disposal site,
approximately one mile away, so it will not be effected by the disposal site emissions.
This 24-hour sampler should also be approximately one mile away from possible major
emission sources so that the sample it collects will represent the background
concentrations for the area. This background sampler should be located in the clear and
away from surrounding obstructions. Its inlet probe should be located between six and
nine feet off the ground (breathing height) and a minimum of sixty feet from obstacles
such as trees, shrubbery and buildings. Air flow around the inlet probe should be
unrestricted. All of the 24-hour samplers will operate continuously for the specified 24
hours. )

4. Sampiing Conditions:

See Cpdon 1.

3. Equipment Description:

See Opdon-1.

6. Wind Data Reporting

See Option 1.

D. GENERIC ANALYTICAL METHODS-

HSC. 41805.5 directs. the: ARB' w0 publish testing. guidelines. "specifying air contaminants. o
be tested for: and idenufying. acceptable testng;. analydcal and -reportung- mehtods.. The.
iollowing generic anaiytcal methods conmin a brief descripdon of the:- standard operating
procedures (SOP) used by the ARB to sample and analyze specific compounds. Specific SCPs
are contained in Artachment 2.

1. Method for Vinyl Chloride

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a
low-volume sampler.

Samplés' are analyzed using chromatography with Flame Ionization or Photo Tonization
Detection and preconcentration techniques. Resultant concentration peak is identified by
retention times and quantified by reference to calibration standards.

2. Method for Carbon Tetrachioride, Chioroform, Ethylene Dibromide, Ethylene Dichloride,
Methyl Chioroform, Methylene Chloride, Perchloroethylene, and Trichloroethylene

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a
low volume sampler. _ '
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Samples are analyzed using-gas chromatography with Electron Capture Detection and
preconcentration techniques.  Resultant concentration peaks are identified by retention
times and quantified by references to calibration standards.

3. Method for Benzene

Ambient samples are collected over a 24-hour period in a 30-liter Tedlar® bag using a low
volume sampler.

Samples are analyzed using gas chromatography with photo ionization detection and
preconcentration techniques. Resultant concentration peaks are identified by retention
times and quantified by reference to calibration standards. '

IV. GAS MIGRATION
A. Generat:

HSC 41805.5 requires disposal site owners to test for off site underground gas mugration.
If the owner has chosen to use: landfill gas testng, the migradon testing can be limited
to: total organic gases. as- methane: [f the owner chooses 10 use the integrated surface
sampiing, all' the wells. shouid be tested for total: organics as methane, and the two- with.
the highest methane concentrations. shouid be tested for the Attachment 1 compounds.

- The testing should be done at the disposal site edge in weils with spacing determined by
local geology and land use near the disposal site. Any existing perimeter monitoring
system can be used if it can be shown to provide the necessary data.

One perimeter sampling probe shouid be. instailed at the waste' disposal site perimeter for
cach 1000 feet of site' perimeter. The' site- perimeter is the outer edge of the area which
is permitted: - receive waste.. The: wells. shouid be piaced ar the site perimeter berween
the  filled: area and the areas off site- where gas migradon: would be a potendai threar to
public heaith or safety..

Samples should be taken from six feet below the surface. When the sampling wells are no
longer in use, the wells should be closed using Department of Water Resources published
criteria.

B. Protocol

1. Equipment Description

a. Pump with diaphragm made from non-lubricated Viton® rubber.

b. Battery to operate pump

c. Tedlar® bags

d. Various fittings

e. Flame jonization detector, or similar detector, with a lower detection limit of 2 ppm

185



methane.

2. Sampling Procedure

If the disposal site has a gas collection system and the system ‘does not operate
continuously, then the probes should be sampled with the system operating and immediately
before the system is restarted after an off period.

a. Attach the pump to the well.

b. Attach the Tedlar® bag and take a 10 liter sample.

¢. Check the sample for total organics as methane.

d. If the integrated surface sample was used, and if the methane concentration exceeds
1,000 parts per million, check the sampie for the Attachment 1 compounds.

3~ Data:Reporting;
For each sample, the owner shouid record::

a. Date, time, and sampie- location:

b.  Percentage of total organic. compounds: measured as. methane. using: a. flame ionization

detector, or similar detector, with a lower detecton limit of 2 ppm, and if the
integrated surface sampie was used, the concentrations of the Attachment 1 compounds in
the two samples with the highest concentrations of methane.

c.. Whether any landfill gas collecdon system was.operatng.

Y. CATEGORY II'SITE TESTING:

Jpon approval by the APCO, a site: owner may perform Category [ site tesdng:. This.

testing is an alternative to the full testing described previously in these guidelines.
The tests are designed as a screening test for sites which meet the following criteria:
Filled area less than twenty-five acres, volume of waste in place less than 500,000 tons,
and no occupied buildings within one thousand feet of the site perimeter. These sites are
not likely to pose a heaith risk. Accordingly, these procedures apply so that limited
resources are directed at sites which pose the most significant health risk.

The test for the Category II site consists of an emissions screening, a landfill gas
sample, a limited ambient air sample, and limited off site gas migration testing. During
the emissions screening, the technician walks over the disposal site using a flame
ionization detector and records any readings above 50 parts per million total organmics as
methane. In order to characterize the landfill gas, one landfill gas sample is taken from
the center of the site of at a suitable existing test well, and tested for the Attachment
1 compounds, methane, carbon dioxide, oxygen, and nitrogen. For the off site gas
migration testing, four probes are installed around the disposal site and tested for total
organics as methane.

To ensure that the site is a&equately characterized, the Category II site will also be .
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methane,
2. Sampling Procedure

If the disposal site has a gas collection system and the system ‘does not operaic
continuously, then the probes should be sampled with the system operating and immediately
before the system is restarted after an off period.

a. Attach the pump to the well.
b. Attach the Tedlar® bag and take a 10 liter sample.
c. Check the sample for total organics as methane.

d. If the integrated surface sample was used, and if the methane concentration exceeds
1,000 parts per million, check the sample for the Attachment 1 compounds.

3. Data Reporting:
For each sample, the owner should record::
a. Date, time; and sampie location:

b. Percentage of total organic compounds measured as. methane using a flame ionizadon
detector, or similar detector, with a. lower detecton: limit of 2 ppm, and if the
integrated surface sample was used, the concentrations of the Attachment ! compounds in
the two samples with the highest concentrations of methane.

c.. Whether any landfiil gas collection system was operadng.

V.. CATEGORY II'SITE TESTING:

Upon. approvai by the APCO, a site: owner may perform: Category II' site testing. This
tesing is an alternative to the full testng described previously in these guidelines.
The tests are designed as a screening test for sites which meet the following criteria:
Filled area less than twenty-five acres, volume of waste in place less than 500,000.tons,
and no occupied buildings within one thousand feet of the site perimeter. These sites are
not likely to pose a health risk. Accordingly, these procedures apply so that limited

resources are directed at sites which pose the most signiﬁcant health risk.

The test for the Category II site consists of an emissions screening, a landfill gas
sample, a limited ambient air sample, and limited off site gas migration testing. During
the emissions screening, the technician walks over the disposal site using a flame
ionization detector and records any readings above 50 parts per million total organics as
methane. In order to characterize the landfill gas, one landfill gas sample is taken from
the center of the site of at a suitable existing test well, and tested for the Attachment
1 compounds, methane, carbon dioxide, oxygen, and nitrogen. For the off site gas
migration testing, four probes are installed around the disposal site and tested for total
organics. as methane,

To ensure that the site is ﬁmuately characterized, the Category I site will also be
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- required to complete the screening questionnaire in Attachment 3. The APCO will evaluate
the Category II site reports, and based on a review of the information submitted, may .
require further testing. ‘ |

A. Emissions Screening

To perform the emissions screening, the technician will need a portable flame ionization
detector, or similar detector, with a lower detection limit of 2 ppm total hydrocarbons as
methane and a topographic map of the disposal site. The technician will determine the
background level and then walk over the disposal site surface and note all readings above
50 ppm methane. |

1. Protocol

a. Stand at the upwind end of the disposal site and hold the detector probed in the
clear, 10 feet off the ground. Note the reading taken after 1 minute. This is the
background levei. .

b. Walk to the center point of the disposal site. Walk over the central acre of the
disposal site in' a pattern similar to that shown in Figure 2 above. The probe must de
held within three inches of the disposal site surface.

c.. On:the map, note the locadon of any reading above 50 ppm methane.

B. Landfiili Gas.Test:

The owner will perform the landfill gas test at one site in the center of the disposal
site. The procedure for the landfill gas test is set out in Section IT above.

C. Ambient Air Testing

The owner will perform ambient air tesung by placing one ambient air sampler downwind of
the disposal site and. taking one twenty-four hour sampie.. The sampie should be tested for
the: Attachment 1| compounds. If, however, chloroethene (vinyl chloride} was. detected in.
the landfiil gas, the ambient air sample need only be tested for chloroethene (vinyl
chloride).

D. Gas Migration Testing

The owner will perform the gas migration testing as set out in Section IV above. The
owner will install 1 perimeter probe for each 1000 feet of disposal site perimeter to a
maximum of 4 probes. All probes will be tested for total organics as methane.

E. Screening Questionnaire

In order to adequately characterize the Category II site, the owner should also complete
and submit the screening questionnaire in Attachment 3. ‘

V1. QUALITY ASSURANCE FOR SAMPLING

A quality assurance plan for landfill gas testing should be prepared and submitted to the
APCO as part of the monitoring plan. The following quality assurance tasks are listed as
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an example of the information which should be included in the plan.
A. Quality Assurance Objectives

Quality assurance procedures for landfill gas testing are designed to perform two primary
functions. The first is to establish the necessary quality control activities relating to
sample collection, sample analysis, siting of ambient monitors, and data validation.
Secondly, the plan provides for assessment of data quality in terms of precision,
accuracy, and completeness.

B. Sampling Methods ;
Specific sampling methods will be prepared in a monitoring plan for review by the APCO.

methods should include equipment specifications, acceptance testing, sample handling
and chain of custody procedures such as length of time before analysis, temperature

control on sampies, and shipping procedures to prevent sample loss. The monitoring plan

will: outline- measures. to: protect the sampling apparatus. and media from interference or
damage: due o rain:  Use of chain of custody forms is recommended. A sampie chain of
custody’ record is artached as Appendix C. Field data sheets will be used to record
sampiing darte and location,. inidals of individuals conducdng sampiing, analysis and darta
reduction; sampje number, inidal and final dme and flow, maifuncdons, leak checks, and
weather conditions: (e.g:, rain) which could Influence sampie results. The inmidal and
final flow: will: be- averaged for the 24-hour sampling period if a flow conmoiler is not

used:. Procedures. for sampling: with Tedlar bags, inciuding tesdng, leak checking, and

reuse are contained in a separate ARB document.

A site description form should be included for each monitoring site listing sampling
height, distances to obstructions, and showing the monitoring location with respect to the
waste site'on a map with scaie..

Ambient’ sampling precision will be caiculated from at least 2 samplers collocated ar a
site of expecied: maximum concenratons. The samplers should be located between 6 and. 12
feer apart. Coilocated sampies wiil be collected daily for the 3 -days of ambient
sampiing. One sampler- wiil be designated as the primary sampler and the others will be
designated as dupiicate.

C. Analysis Methods

When possible, ARB approved methods for sample preparation and analysis should be used.
If modifications are necessary, the changes should be fully documented in the monitoring
plan and validation testing conducted. Validation testing should provide an assessment of
accuracy, precision, interferences, applicable concentraton ranges, recoveries, and
limits of detection of the alternative method.

Each method developed for sample analysis should be documented in a Standard Operating
Procedure and be available for review by the APCO before monitoring begins. The method
documentation should include the quality control activities necessary to routinely monitor
data quality such as the use of control samples, field blanks, and duplicate samples. The
method should also include the frequency of analysis for quality control samples.
Analysis of control samples is recommended before each day of lab analysis and after every
tenth sample. Control samples should be analyzed to be within control limits previously
established by the laboratory performing the analysis. If results are outside the control
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an example of the information which should be inéludcd in the plan.
A. Quality Assurance Objectives

Quality assurance procedures for landfill gas testing are designed to perform two primary
functions. The first is to establish the necessary quality control activities relating to
sample collection, sample analysis, siting of ambient monitors, and data validation.
Secondly, the plan provides for assessment of data quality in terms of precision,
accuracy, and completeness.

B. Sampling Methods

Specific sampling methods will be prepared in a monitoring plan for review by the APCO.
The methods should include equipment specifications, acceptance testing, sample handling
and chain of custody procedures such as length of time before analysis, temperature
controi on' sampies, and shipping procedures to prevent sample loss. The menitoring plan
will' outline- measures. to protect the sampling apparaws. and media from interference or
damage: due to rain:: Use of chain of custody forms is recommended. A sampie chain of
custody record. is artached as- Appendix- C. Field dama sheets will be used to record
sampling date and location, initials of individuals conductng sampling, analysis and dama
reduction; sampie number, initial and final dme and flow, maifuncdons, leak checks, and
weather conditons: (e:g:, rain) which. conld iniluence sampie resuits. The inidal and
final flow: will: be averaged for the 24-hour sampiing period if a flow conmoiler is not
used. Procedures: for sampiing: with Tedlar bags, including tesdng, leak checking, and
reuse are contained in a separate ARB document.

A site description form should be inciuded for each monitoring site listing sampling
height, distances to obstructions, and showing the monitoring location with respect to the
waste site on a.map with scale.. .

Ambient sampling precision will be caiculated from ar least 2 sampiers collocated at a
siter of expected maximum concentrations. The sampiers should be located berween 6 and 12
feer apart.  Coilocated  sampies- will- be collected. daily for the 3 .days of ambient
sampling. One  sampler wiil be- designated as the primary sampler and the others will be
designated as duplicate.

C. Analysis Methods

‘When possible, ARB approved methods for sample preparation and analysis should be used.
If modifications are necessary, the changes should be fully documented in the monitoring
plan and validation testing conducted. Validation testing should provide an assessment of
accuracy, precision, interferences, applicable concentration ranges, recoveries, and
limits of detection of the alternative method.

Each method developed for sample analysis should be documented in a Standard Operating
Procedure and be available for review by the APCO before monitoring begins. The method
documentation should include the quality control activities necessary to routinely monitor
data quality such as the use of control samples, field blanks, and duplicate samples. The
method should also include the frequency of analysis for quality control samples.
Analysis of control samples is recommended before each day of lab analysis and after every
tenth sample, Control samples should be analyzed to be within control limits previously
established by the laboratory performing the analysis. If results are outside the control
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limits, the method should be reviewed, recalibrated, and the control sample reanalyzed.
Field blanks should be included with each batch of samples. The identity of field blanks
and field spikes should be unknown to the analyst. -

D. Calibratioﬁ Procedures

The monitoring plan will specify calibration procedures including calibration intervals
for recalibration, calibration standards, environmental conditions for calibrations, and a
calibration record keeping system. When possible, National Bureau of Standards traceable
gas standards should be used for calibration of the analytical instruments in accordance
with standard analytical procedures which include multiple calibration points that bracket
the expected concentrations.

If elapsed time meters are used, rather than noting beginning and ending times, the meters
should be checked and calibrated to within + 5 minutes for a 24-hour period. Samplers
operated with an automatic on/off timer should be calibrated so that the sampling period
is.24 hours '+ 15 minutes.

Flow meters: or dow  conwollers with cridcal orifices shouid be calibrated against a
referenced tlow meter at the initiaton of 2 monitoring period.

Sampling- flows should be checked in the fieid and noted before and after each sampling
period.. Before' flows: are checked, the sampiing system: should be leak checked. The
inidal. flow should be: within: = 10% if a calibrated. pressure wansducer is. used o check
flows: or within £ 15% if a calibrated rotameter is used. Flow meters. should be
recalibrated if flows are found to-be outside of these controi limits.

E. Preventative Maintenance -

To prevent loss of data, spare pumps and sampling materials should be kept available in
the: field by the operator. A schedule should be prepared for checking sampiing pumps,
weteoroiogical instruments. extension: cords, crimps in sampiing mbing, and leaks.

F. Data Validation - Precision,. Accuracy, and Compieteness

Average precision and accuracy, and respective standard deviations should be calculated
for the entire data set  The following equation should be used to calculate data

precision.

P=Y-Xx100
X
where: P = calculated data precision

Y = concentration from duplicate sampler
of collocated pair;

X = concentration from primary sampler
of collocated pair.
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Accuracy should be determined from the performance audit of flows or spiked samples and
should be calculated using the following equation:

A=Y -Xx100
X

where: A = calculated data accuracy

Y = measured concentration of spiked sample
or measured flow;

X = known concentration of spiked sample or
known flow.

Data completeness should be calculated as a percentage of valid data compared to the total
possible amount of data: if no- invalidations had: occurred. Data will be invalidated if the
power. iS out ar a site' and the length of a sampie cannot be verified, or ¥ the sampiing
medium- breaks during sampling or shipment for analysis. Dara will be corrected. to retlect
discrepancies in the sampiing flow based on the results ot a flow audit.

(. Performance Audiis.

For sampiing: with. sorbent tubes, a referenced flow measuring device with a standard

limiting orificer should be used to verify the: indicated flows on- the samplers. Flow
andits should be conducted at least once during a monitoring period. Analytical audits
should be conducted by spiking samples with- referenced standards or by having another lab
analyze split samples for comparison of resuits.

H. Quality Assurance Reports

Quality’ assurance: acuvities. and. data will be summarized by the staff conducung the

sampling and incinded as an attachment to the final data summary.

VIL TEST REPORT EVALUATION

HSC 41803.5(g) requires APCOs to evaluate the test reports. The test report data required
by July 1, 1987 provides preliminary information on ambient air concentrations and
landfill gas composition. If, after consulting with the Department of Health Services and
the California Waste Management Board, an APCO determines that levels of tested air
contaminants pose a health risk, the statute requires the district to take remedial
action. Remedial action may include further ambient air monitoring, landfill gas testing,
or installation of a landfill gas collection system.

If a district determines that a site poses a health risk, extended ambient air monitoring
is recommended as part of the mitigation process. Additional air monitoring is also
recommended at sites where the potential for public exposure or need for remedial action
is uncertain, HSC 41805.5 (f) provides that districts may reevaluate the status of a site
and require additional testing as necessary.
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Accuracy should be determined from the performance audit of ﬂows or spiked samples and
should be calculated using the following equation:

A=Y-Xx100

X
where: A = calculated data accuracy

Y = measured concentration of spiked sample
or measured flow;

X =known concentration of spiked sample or
known flow.

Data completeness. should be calculated as a percentage of valid data compared w the twotal
possible: amount of data if no- invalidadons had: occurred. Data will be invalidated if the
power: is out at 1 site and the lengrh of 4 sample cannor be verified, or if the sampiing
medium btreaks during samoling or shipment for analysis. Dam will be corrected to retlect
discrepancies in the sampiing flow based on the resuits of a flow audit.

{z. Performance Audits.

For sampling: with: sorbent tubes, a referenced: flow measuring device ‘with a standard
limiting orifice should be used to verify the indicated- flows on the sampiers. Flow
audits should be conducted at least once during a monitoring period. Analytical audits
shouid be conducted by spiking samples with referenced standards or by having another lab
analyze split samples for companson of resuits.

H. Quality Assurance Reports

Quality’ assurance actvides. and data will be summarized by the staff conducung the
sampling-and inciuded as an artachment to the final dara summary.

VIL. TEST REPORT EVALUATION

HSC 41805.5(g) requires APCOs to evaluate the test reports. The test report data required
by July 1, 1987 provides preliminary information on ambient air concentrations and
landfill gas compositon. If, after consulting with the Department of Health Services and
the California Waste Management Board, an APCO determines that levels of tested air
contaminants pose a health risk, the stamte requires the district to take remedial
action. Remedial action may include further ambient air monitoring, landfiil gas testing,
or installation of a landfiil gas collection system.

If a district determines that a site poses a health risk, extended ambient air monitoring
is recommended as part of the mitigation process. Additional air monitoring is also
recommended at sites where the potential for public exposure or need for remedial action
is uncertain. HSC 41805.5 (f) provides that districts may reevaluate thc status of a site
and require additfonal testing as necessary.
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ATTACHMENT 1

SPECIFIED AIR CONTAMINANTS

, Detection Limits, ppb
COMPOUND ' Air Disposal site
Chloroethene (Vinyl Chloride) CH,:CHCI 2 500
Benzene CH, 2 500
1,2-Dibromoethane (Ethylene Dibromide) BrCH CH Br 0.5 1
. 1,2-Dichloroethane (Ethylene Dichloride) CICH,CH,Cl .2 20
Dichloromethane (Methylene Chloride) CH,CL, 1 60
Tewachloroethene (Perchioroethyiene) CLC.Ca, 0.2 10
Tetrachloromethane {Carbon: Tetrachloride) CCI, 0.2 b]
. 1,1,1-Trichioroethane (Methyl Chloroform) CH,CCl, 0.5 10
Trichloroethylene- HCIC:CCl, 0.6 10
Trichloromethane {Chloroform) CHCI3 . . 0.8 2



ATTACHMENT 2

The choice of analytical method is left up to the individual laboratory performing the
analysis. The methods provided in Attachment 2 are provided as examples of methods which
can be used to sample and analyze for the specified air contaminants identified in
Attachment 1. The methods are used by ARB laboratories to quantify the compounds listed
at or below the detection limits specified in Attachment 1. Table 2-1 summarizes the
method detection limits achievable by these methods and the detection limits to be
reported for these guidelines:

TABLE 2-1: METHOD DETECTION LIMITS

Method Detection Limits, ppb
COMPQOUND Guideline: Haagen-Smit  Aeromemic Dara
Laboratory Division

Chicroethene (Vinyi Chioride). - 1

a

Benzene . 2 0.5 Q.5
1,2-Dibromoethane (Ethylene Dibromide) 0.5 0.01 0.005
1,2-Dichioroethane (Ethylene Dichloride) 0.2 0.2 0.1
Dichloromethane (Methylene Chloride) o1 1 0.6
Temachloroethene (Perchloroethyiene) 0.2 0.004 0.01
Tetrachloromethane (Carbon Tetrachloride) 0.2 0.02 -
1,1,1-Trichloroethane (Methyl Chloroform) 0.5 0.004 0.004
Trichloroethylene . 0.6 0.005 0.02

Trichloromethane (Chloroform) 0.8 0.004 0.02



Procedure for the Sampling and Analysis : .
of Atmospheric Ci to Ca Halogenated Hydrocarbons

Method 103
1 : Introduction
1.1 This procedure describes a method of sampling and

analyzing atmospheric concentrations of Ci to C=
halogenated hydrocarbons in the range of 0.004 to
1.0 parts per billion (ppb}.

1.2 Lower concentrations may be analyzed by increasing the
sample volume and using a cryogenic trap to concentrate
the sample.

1.3 Figher concentrations may be analyzed oy direct inject~ .
ion: of a diluted sample into a sample loop of a oS
chromatograrhn..

1.4 Compounds which can be analyzed by this method are:

T-4.1 Dichloromethane,. CH2 l {methylens chloride}

1.4.2 Trichloromethane, CE;'C!l3 , { chlorofprm) .

1.4.3 1,2-Dichloroethane, ClCH9C92C1, {ethylene dichloride, EDC}

1.4 .4 I,1,1-Trichlorcethane,. SG“q3’ (methyl chloroform)

l.4. 5 Tetrachloromethane;. GCli, {carbon tetrachloride’

l.4. 6 Trichloroethene, c1zc-ca , (trichloroethylene, TCE) ‘.
’1.4_7 1,2-Dibromoethane, BrCH,CH,Br, (ethylene dibromide, EDB)

1.4.8 Tetrachloroethene, GIZC=CCIZ, {perchloroethylene, PERC)

2 Method |

2.1 Air is sampled into a Tedlar bag at a calibrated and

controlled flow during selected time intervals as des-
eribed in Appendix A, "Procedure for Atmospheric Ted-
lar Bag Sampling"”. )

2.2 A measured volume of the air sample is transferred by
a syringe into the chromatograph.

2.3 The components are separated by a specified column and
analyzed by an electron capture detector. .

2.4 An electronic integrator guantitates the halogenated
hydrocarbons by integrating the peak areas and cal-
culating concentrations from a factor determined dur-
ing calibration with a halogenated hyirccarbons



1.2

1.3

2.2

2.3

2.4

Procedure for the Sampling and Analysis

of Atmospheric Ci to C2 Halogenated Bydrocarbons

Method 103

Introduction

This procedure describes a method of sampling and
analyzing atmospheric concentrations of Ci to Cz
halogenated hydrocarbons in the range of 0.004 to
1.0 parts per billion (ppb).

Lower concentrations may be analyzed by increasing the
sample volume and using a cryogenic trap to concentrate
the sample. ' .

HAigher concentrations may be analyzed by direct inject-
ion of a dilutad samplse inta a sampie loop of a Fas
chrematodgraph..

Compounds. which: can be analyzed by this. method are:

Dichloromethane,. chClZ’ {methylene chloride}

Trichloromethane, CHCls,-{chlorcforﬁ)

1,2-Dichlorocethane, CiCH,CHZCI, {athylene dichloride, EDC)

1,1,1-Trichloroethanse,. ClSCC:S? (methyl chloroform)

(ﬁarbon.tetrachlorideb

Lethachlcromethane, CCl¢,

Tr-cnxoroethene,- C=C {Cl {trichloroethylene, TCE)

\.aa.z

1, Z—Dibromoethane, BrCH2 2

Tetrachloroethene, Clzc=CC12; (peréhloroethylene;-PER&)'"

CH Br, (ethylene dibromide, EDB)

Method

Air is sampled into a Tedlar bag at a calibrated and
controlled flow during selected time intervals as des-
cribed in Appendix A, "Procedure for Atmospheric Ted-
lar Bag Sampling”. )

A measured volume of the air sample is transferred by
a syringe into the chromatograph

The components are separated by a specified column and
analyzed by an slectron capture detector.

&n electronic integrator guantitates the halogenated
hydrocarbons by integrating the peak areas and cal-
culating concentrations from a factor determined dur-
ing calibration with a halogenated hyilrccarbons



3.2

3.3

o
.

3.5

3.8

4.2
4.3

4.4

4.5

standard mixture.

Apparatus

A sampler with bags is required for each site. The
sampler and bags are prepared and operated as des-
cribed in the "Procedure for Atmospheric Tedlar Bag
Sampling”. .

A gasfchromatograph‘(GC) equipped with a gas inject-

ion valve and freeze—out trap inlet system is required.
An glectron capture detector is used.

One GC column is required: A glass column (8 ft x
1/4 in 0.D.) packed with 0.2 percent Carbowax 1500
on Supeleco 80/100 mesh Carbopac C.

Other GC supportive apparatus used are 2 strip chart
recorder, a remots controller, and an siectronic
integrator.

Ground glass: syringes (30, 100, and: 250 al. capacity’
or other suitable devices to accurately transfer air
samples from Tedlar begs to the sample inlet of the
GC ares used.

A large alr-tight chamber is used to prepare standard
gas mixturas.

The cryogenic traps. holding the liquid nitrogen are
Dewar containers.

Reagents

All gases used in the GC analysis shall be of the
highest commercial quality available.

Helium shall have a purity of 99.995%.

Halogenated hydrcocarbons reference liquid standards,
99% purity as listed in 1.4 are used to prepare a

10 ppb- working standard mixture which is used as a span
gas.

A mixture of 10 percent methane inAargon-is used as
make—-up gas in the GC.

Commercial liquid nitrogen (b.p. = -196°C) is used to
cool the freeze-out trap. :

Procedure

Bags and. samplers are fabricated, tested, and operated
as described in Appendix B, "Procedures for the Fabri-.

‘cation and Testing of Sample Bags”



.3.3

.3.4

.3.5

' hydrocarbons by using either the loop method or

The air sample is analyzed for Ci to Caz halogenated
the ‘l'

freeze-out trap methcd. The freeze-ocut trap method is
used for ppb to ppt (parts per trillion) concentrations.

The procedure for the locop method follows:

The air sample is transferred from the gas sample bag
and injected into the sample loop of the GC using a

"clean 100 ml. syringe fltted with a Lusr-lok to quick-

connect adapter

The gas sampling valve (rotary type) is equlpped wlth a
1 mlL loop.

The gas sampling valve is rotated and the sample enters
the GC ahalyzer and is separated into component com-—

pounds:. .

A Carbowax 1300/Carbopak C column is used to separate
the halogenated hydrocarneons. Typical operating con-—
ditions for the gas. chromatograph are:

25 mlL/min helium carrier gas flow

406mL/min 10% methane in argon make-up flow gas ,

80 g' 10-~port valve compartment temperature .
150°C injection port tempsrature

3%0 C,det=ctor tegmperaturs

87 to 16807C at. 3°C/min programming column temperature
Backflush: 23 min.

Zach separated component passes through: the eslectron
capture: detsctor and rields a response proportiosnal
to its response factor and concentration. .

Concentrations of halogenated hydrocarbons may be cal-
culated using an electronic integrator.

The procedure for the freeze-out method follows:

Immerse the sample trap in liquid nitrogen‘(LN ) and
allow the temperature to stabilize while maintiining a
flow of helium through the system.

After discarding about 50 mL of the sample,' withdraw
exactly 100 mL from the sample bag with a 100 mL syringe
and transfer the sample into the trap.

Backfill»the syringe with another 40 mL of helium and .
flush the 40 mL thkrough the trap; then flush the .

carrier helium through the trap for three minutes.

Isolate the-cryogénic trap by using the isolation valve
which allows the carrier gas to by-pass the trap.



5.2

5.2.1
5.2.2

5.2.3

5.2.4

The air sample is analyzed for Ci to Cz halogenated

hydrocarbons by using either the loop method or the
freeze-out trap method. The freeze-out trap method is
used for ppb to ppt (parts per trillion) concentrations.

Tbe'procedure for the loop method follows:

The air sample is transferred from the gas sample bag

- and injected into the sample loop of the GC using a
clean 100 mL syringe f;tted with a Luer-lok to quick-

connect adapter

The gas sampling valve (rotary type) is equ:Lpped with a
1 ml, loom.

The gas sampling valve is rotated and the sample enters
the GC amalyzer and i1s separated into component com-
Pounds. :

A Carbowax 1300/Carbopak ¢  column is used to separate
the: halogenated hydrocarbons. Typical operating con-—-
ditions for the gas. chromatograph are:

258: mL/min helium carrier gas flow
40°mL/nin'IO%'methane in argon make-up flow gas
so.g 10-port valve compartment temperature

150°C injection port temperaturs

3807C detector temperature

P ) X . .
6 o 160°C at. 8°C/min programming coclumn temperature
Backflush: 22 min.

Zach: separatsd component zasses through the =slectron

S Tapture détéctor and rields a response proportional
To its response factor and concentration.

Concentrations of halogenated hydrocarbons may be oal-

“culated-using an electronic integrator:—

The procedure for the freeze-out method follows:

Immerse the sample trap in liquid nitrogen‘(LN Y and
allow the temperature to stabilize while maint8ining a
flow of helium through the system.

After discarding about 50 mL of the sample, withdraw
exactly 100 ml, from the sample bag with a 100 ml, syringe
and transfer the sample into the trap.

Backfill the syringe with another 40 mL of helium and
flush the 40 ml tkrough the trap; then flush the

carrier helium through the trap for three minutes.

Isolate the-cryogénic trap by using the isolation Jalve
which allows the carrier gas to by-pass the trap.



5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

(23

g.L.1L
&

g.2.1

6.2.2

6.

6.

.2 -

3

4

Replace the LN2 Dewar flask with a Dewar contalnlng hot
water at about®90 deg C. -

Allow the trap to warm up.

Inject the sample into the carrier gas stream by turning
the GC sampllng valve., The gas sample enters the GC
analyzer and is separated into component compounds

The instrument operatlng condltlons are the same as
those described in Section 5.2.5 above.

Each separated component passes through the electron
capture detector and yields a response proportional
to its response factor and concentration.

Caiculations

The concentrations of halogenatad nydrocarbons., in ppbd,
are calculated by an =lectronic integrator using the
gxternal standard method.

Conecentration = Aresa x Response Factor x Dilution Factor

The Response Factor (REF) is calculated during calibration
by the equation:

RF = Concentraiion
Area

Dilution. Factor = Total wvnlume of diluted sample
Initial sample volume befors dilution.

Replicate calibrations are averaged and the arithmetic
mean is stored as the RF for subsequent analyses.

Concentrations may be converted from ppb to mg/m3
by means of the following formula:

mg/m° = P x (M.W.) x (peb) x (10%)
: (82.05) X (TY)

Where:

P = Pressure in atmospheres

M.W. = Molecular weight of corresponding
halogenated hydroca§bon

82.05 = Gas constant in cm xbatm./ ®K-mole

T - = Absolute temperature ( K).

The concehﬁraticn unit mg/m3 is eguivalent to ng/cm3



7 Qualitx Control

7.1 Quality contrcl procedures are followed in two areas: .
sanpling and analysis. .

7.2 The quality control procedures used in sampling are:

7.2.1 The Tedlar bag samplers are checked every 6 months for

' leakage and contamination. The interval is shortened
if any malfunction is suspected. A written record is
maintained of the history of each sampler. (See

- Appendix A). -

7.2.2 The Tedlar bags are checked for leakage and contamin-
- ation before being used for sampling. A log book is
maintained with a complete history of bag usage.
(See: Appendix B).

7.3 The guality control procsdures used in analyzing the sa_ms_’
are:’

T7T.3.1 Ther accuracy of the method has not been: detarmined.
T7T.3.1.1 Every six to nine months a calibration standard is preparsd

in a glass-lined Pfaudler Chamber maintained by the Environ-
mental Laboratory Section of the Haagen—SmitrLaboratory.-

7.3.1.2 The chamber is repeatedly evacuated and flushed with zero
air until it is. shown by gas chromatodraphic analysis. o
be: free of any significant contamination.

7.3.1.2 To nrepare the standard, the chamber is re—evacuated and
filled with zero airz to a pressure of 5 psia.

7.3.1.4 A measured volume of a volumetrically prepared solution
of halogenated hydrocarbons in methanol is injected via
a heated injector into a stream of zero air as it is
flowing into the chamber. The volume of the solution
injected into the chamber is chosen so as to give the
desired gas phase concentration of halogenated hydro-
carbons when the chamber is pressurized to 16 p51a with
Zero air.

7.3.2 Calibration standards are prepared periodically. The
accuracy of the standard is verified and the pro-
cedure validated by comparing the concentration of
tetrachlorcethene in the chamber to that of an NBS
standard.

7.3.2.1 A newly prepared chamber working standard is rejected
unless the tetrachlorcethene concentration based on
calculation agrees within +/- 5% of the value .
determined by analysis, us1ng the NBS standard for
calibration.



7 _ Quality Control

7.1 Quality control procedures are followed in two areas:
- sampling and analysis. |

7.2 The quality control procedures used in sampling are:

7.2.1 The Tedlar bag samplers are checked every 6 months for
leakage and contamination. The interval is shortened
if any malfunction. is suspected. A written record is
maintained of the history of each sampler. {(See

- Appendix A). :

7.2.2 The Tedlar bags are checked for leakage and contamin-
' ~ation before being used for sampling. A log book is
maintained with a2 complete history of bagd usage.
(See: Appendix B) .

7.3 The guality control procsdures usad in 2nalyzing the samr
are’
7.3.1 The accuracy of the methsod has not been detsrmined.

T.3.1.1L Every six to nine months a calibration standard is preparsd
in a glass-lined Pfaudler Chember maintained by the Environ-
mental Laboratory Section of the Haagen-Smit Laboratory.

7.3.1.2 The chamber is repeatedly evacuated and flushed with zero
air until it is shown by gas chromatographic analysis to
be: free of any significant contamination.

7.3.1.3° To- prepare: the- standard;,. the chamber is re-svacuatad and
filled with: zerc air to a pressure of 5 psia.

7.3.1.4 A measured volume of a volumetrically prepared solution
of halogenated hydrocarbons in methanol is injected via
a heated injector into a stream of zero air as it is
flowing into the chamber. The volume of the solution
injected into the chamber is chosen so as to give the
desired gas phase concentration of halogenated hydro-
carbons when the chamber is pressurized to 16 psia with
zero air. '

7.3.2 Calibration standards are prepared periodically. The
accuracy of the standard is verified and the pro-
cedure validated by comparing the concentration of
tetrachlorcethene in the chamber to that of an NBS
standard.

7.3.2.1 A newly prepared chamber working standard is rejected
unless the tetrachlorcethene concentration based on
caleculation agrees within +/- 5% of the value
determined by =znalysis, using the NBS standard for
calibration. .
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7.3.2.2 A newly prepared chamber wofking standard is rejected

7.3.3

7.3.3.

7.3.3.

7.5
7.5.1

7.5.2

unless the relative response factors for all eight

" halogenated hydrocarbons of interest fall within

+/- 10% of the historically established mean values.

A wofking chamber standard is checked at least every
three months for conformity to criteria 7.3.2.1 and
7.3.2.2.

. A new standard is érepared as frequently as required as

determined by the above mentioned criteria.

Any reports'generated after the standard ceases to be
demonstratively within the established tolerances shall
contain a cautionary explanation.

The: 2as chromatograph is calibrated sericdically.

Calibration factors are determined on the basis of the
mean values of the previous calibration runs wnich nest
the: eriteria of 7.4.3.

Each day 2 calibration check is performed using the:
Pfaudler chamber standard to span the instrument.

If the response for each compound of interest is within
10% of the established calibration value, the established
calibration factors are retained.

The: calibration check is repeated if the response of the-
instrument has changed by mors than 10% from the sstabliished
values.

If the response is still out of tolerance, a quality

agsurance report is submitted, remedial action is initiated,
and new calibration factors calculated.

Blank samples shall be analyzed daily after the calibration
is completed and, whenever necessary, between samples.

The linearity of the instrument is checked periodically.

A gas chromatographic multipoint linearity check is
performed annually with standards of at least four
different concentrations and four replicate runs for
each concentration. The concentrations should include
the anticipated range of sample concentrations above
the limit of detection.

The mean-square error due to lack of fit about the
regression line is compared to the total mean—-square
error of the independent replicates about their

‘individual means. The calibration is accepted if

the F-ratio is less than the 95%7rejection‘1imit.
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A reﬁeated multipoint calibration should not differ

from the previous calibration by more than 10%.

Any region of concentration that deviates more than
5% from the least-square line is considered nonlinear.

Data is reported only for compounds whose concentra-
tions lie in the linear range. :

' Limits of detection are established.

The limit of detection (LOD) is based on three standard
deviations (SD}) of runs near the LOD (within 10 SD of

" the LOD, Winefordner and Long, 1383).

The LOD should be detarmined. at lsast on an annual
basis.

If the ipstrument response: changes by morse than 13%, <the
instrument must be checked and the LOD redetermined.

The presence in a sample of a very large adjacent
peak will often raise the LOD in the sample. .

Analytical instruments have quality control procedures.
Column conditions are checked periocdically and as needed.
AlT GC accessible parameters is logged when a

column: is First installed. Thess parameters are
chegked daily and recorded on integrator reports. .

The efficiency and resolution of the column are

. checked every month. If the tests show more than a

10%¥ change, the column is replaced.

If the headpressure required to maintain a specified
flow through the column increases by more than 100%,
the column is replaced.

If the drift of retention times of peaks results
in peak misidentification, all instrument parameters
are checked.

Replicate analyses are a guality control procedure.

A duplicate analysis is performed on at least one '
sample per day. .

If the duplicate analysis (replicate) differs by more
than 20%, and if the concentration of the sample is ‘
higher than 3X LOD, then an additional analysis is

‘performed.
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7.7.1.2

A rebeated multipoint calibration should not differ

from the previous calibration by more than 10%.

Any region of concentration that deviates more than
5% from the least-square line is considered nonlinear.

Data is reported only for compounds whose concentra-
tions lie in the linear range. ‘

| Limits of detection are established.

The limit of detection (LOD) is based on three standard
deviations (SD}) of runs near the LOD (within 10 SD of

" the LOD, Winefordner and Long, 13831%).

The LOD should be determpined. at l=zast on an znnual
basis.

If the ipnstrument response changes. by mores than 13%, the
instrument must be checked and thes LOD rsdetermined.

The presence in a sample of a very large adjacsnt
peak will often raise the LOD in the sample.

Analytical instruments have quality control procsdures.
Column conditions ars checked periodically and as needed.
AlL GC accessible parameters is logged when a
column is first installed:  -~These parameters are

checked daily and. recorded on intagrator rsporss.

The efficiency and resolution of the coclumn are

7.7.1.3
7.7.1.4

7.7.2
7.7.2.1

7.7.2.2

-checked every month. If the tests show more then a -

10% change, the column is replaced.

If the headpressure required to maintain a specified
flow through the column increases by more than 100%,
the column is replaced.

If the drift of retention times of peaks results
in peak misidentification, all instrument parameters
are checked. :

Replicate analyses are a quality control procedure.

A duplicate analysis is performed on at least one
sample per day.

If the duplicate analysis (replicate) differs by more
than 20%, and if the concentration of the sample is '
higher than 3X LOD, then an additional analysis is

‘performed.
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8.1.1

8.2

If the range of the replicate analyses is greater than
the mean and if the concentration of the sample is
greater than 3X LOD, the analyses are not acceptable.

If the range is within 20%, the mean and the standard
deviation are reported.

If there is any reason to suspect the presence of an
interferent (peak broadening, shift of retention time,
shoulder formation, etc.), peak identification is
verified using another analyzer (GC/MS) detector, or
colunmn.

When spiked samples are analyzed, the peak height and
peak area ratios of the spiked and unspiked samples
must. e consistent.

Compound confirmation is a quality control procedur=s.

Ten percent of the analvses are: confirmed by a differsnt
analytical system (diffsrent column or different
detector, e.g. GC/MS).

If the confirmatory and the routine analyses differ by
more than 20%, none of the analyses are acceptable.

Analytical reports undergo gquality control procedures.

Data storage: raw data transmitted from the integrator
are stored unmodified in- =iectronic storage. Data are
archived according ©o. dates, sitg, analyses, and project
for easy retrieval. These data are kept for 3 years in
the laboratory electronic storage.

All data above the minimum detection limits are reported
to the regquesting agency in hard copy or electronic
format.

All reports are reviewed by at least two qualified
staff before they are released.

Critigue and Comments

Lower limits of detection have been established using
the prescribed instrument conditions and using a
100 ml. sample with the freeze-out trap technigue.

Table 8.1.1 lists the lower limits of detection for the
the compounds analyzed by this method.

Interferences are not usually a serious problem for
light halogenated hrdrocarbon analysis when the
electron capture detector is used.



8.2.1

8.2.2

8.2.3

3.2.4

8.3

8.3.1

3.3.2

8.3.3

8.3.4

8.3.5

The electron capture detector is selective for the .
measurement of halogenated hydrocarbons. It is .
virtually insensitive to other hydrocarbons thus
eliminating interferences from non-halogenated
hydrocarbons.

Any halogenated hydrocarbons present in the sample
having retention times very similar to the compounds of
interest under the operating conditions described in
this method will interfere. Therefore, proof of chem-
ical identity requires confirmation. :

Water vapor at normal ambient humidity in the sample
does not interfere with the separation and quantifi-
cation of halogenated hydrocarbons.

High coneentrations of nltrogen oxides. (300 »om) and .
sulfur oxides (30 zpm} interfers in the determination

of methylene chloride in the samples of stack

emission. sources.

- The: procedure described herein has both advantages. and

disadvantages:

This method provides a simple way of air sampling. .
The concentrations of halogenated hydrocarbons in the
range of interest. are stable for more than 24 hours

in the bag, providing sufficient time for the

analysis.

The sample: iz sasily and repeatadly introduced into
the instrument by means af a gas sampling valve. I
A representative compogite sample is readily obtain-

ed for any selected time interval because the air

sampling flow rate is constant.

Both the upper and the lower limits of detection can

be extended by concentrating a larger volume of the
sample with a freeze—out trap or by diluting the sample
in a Tedlar bag with nitrogen or by lcop injection.

Interferences can be eliminated by selecting chromato-

graphic conditions.

References

U.S. Environmental Protection Adency {19760, "Quality .
Assurance Handbook for Air Pollution Measurement

Systems, Volume I-Principles"”, EPA-800/9-78-005
Environmental Monitoring and Support Laboratory,

Research Triangle Fark, North Carolina 27711.
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The electron capture detector is selective for the
measurement of halogenated hydrocarbons. It is
virtually insensitive to other hydrocarbons thus
eliminating interferences from non-halogenated
hydrocarbons..

Any halogenated hydfocarbons present in the sample
having retention times very similar to the compounds of

" interest under the cperating conditions described in

this method will interfere. Therefore, proof of chem-—
ical identity requires confirmation. : '

Water vapor at normal ambient humidity in the sample
does not interfere with the ssparation and quantifi-
cation of halogenated hydrocarbons.

High conecentrations of nitrogen oxides (300 opm! and
sulfur oxides (350 mpm) interfers in the determination
of methylene chloride in the samplies oI stack
amission sourcss.

THe- procedure described herein has both: advantages. and
disadvantages:

This method provides a simple way of air sampling.
The concentrations of halogenated hydrocarbons in the
range 9T intarest. are stable for more than 24 hours
in- the bag, sroviding sufficient. time for the
analysis..

The: sample is easily and repeatadly introduced into
the insTtrument by means 0T a gas sampling valve.

A representative composite sample is readily obtain-
ed for any selected time interval because the a1r

"sampling flow rate is constant.

Both the upper and the lower limits of detection can

be extended by concentrating a larger volume of the ‘
sample with a freeze-out trap or by diluting the sample
in a Tedlar bag with nitrogen or by loop injection.

Interferences can be eliminated by selecting chromato-

graphic conditions.

References

U.S. Environmental Frotection Agency {19760, "Quality
Assurance Handbook for Air Pollution MeasuremPnt
Systems, Volume I-Principles”, EPA-800/9-76-005
Environmental Monitsoring and Support Laboratory,
Research Triangle Park, North Careolina 27711\
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Grimsrud, E. P., and Knighton, W. B., Anal. Chem.54,
565 (}982) '

Bennett, C. A., and Franklin, M. L.,"Statistical
Analysis in Chemistry and the Chemical Industry”,
John Wiley and Sons, Inc., New York, (1854), -

Pp. 222-232. : '

Ullman, N. R., (1973), "Elementary Statistiecs”,
John Wiley and Sons, Inc., New York, pp. 282-298.

Winefordner, J. D. and Long, G. L., Anal. Chem.55,
712 A (1883).

CAUTION- Laboratory Operations Invelwving Carcincogens

Most. halogenated hydrocarbons are identified as human
carcinogens; therafors, appraopriate precautions should
be observed when handling these compounds. Do not
ralease halogenated. nydracarbon vapors. to the laboratory
atmosphers at any time. When venting or purging, the
vapor must be routed to outside air. The OSHA regula-
tions pertaining to the use and handling of halogenated
hydrocarbons are published in Title 29 of the Code of
Federal Regulations available in the Federal Register.
Volume 40, May 28, 1973, pp. 23C73.



TABLE 8.1.1
LIMITS OF DETECTION
Compound Limit of Concentration Mean = Area n % Re:
Detection Area St.Dev. St. Den
pPPb ppb .

Methylene Chloride 1 1.37 8,230 8OO 6 9.7
Chloroform . 0.004 0.008 8, 290 197 5 2.4
.Methyl Chloroform. 0.004 0;004- 34,000 - 3600 5 10.6
Carbon Tetrachloride  0.02 - 0.028 13, 900 676 & 4.9
) .01 2,400 320 &8 13.3
Trichlorcethyiene: ¢. 005 J.0084 15,800 515. 5 3.3

Bthylene Dibromide ¢.01 3.002 3, 130 4320 3

Perchloroethylene 0.004 3.0647 102,700 8080C 3

Zthylene Dichloride 8.2 Q.3 61,778. 4811 8

Q. 0% 28,877 2143 5
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Compound

Methylene Chloride
Chlorofofﬁ
‘Methyl Chloroform

Carbon Tetrachloride

Trichloroethylene:
gthylene Dibromide
Perchloroethyiene

Ethylene Dichloride-
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LIMITS OF DETECTION
Limit of

Concentration
Detection

pPb ppb

1 1.37
0.004 0. 006
0.004 0.004
Q0,02 0. 028

' 0.01
3.0058 3..00864
0.01 3. 009
0.004 G.0047
Q.2 0.3

TABLE 8.1.1
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1.2

1.3

2.2

2.3

Procedure for the Sampling and Analysis .
of Atmospheric Benzene :
Method 102

Introduction’

This procedure describes a method of sampling and
analyzing atmospheric - concentrations of benzene in the
range of 0.5 to 1000 parts per billion (ppb).

Lower concentrations may be analyzed by increasing the
sample volume and using a cryogenic trap to concentrate the
sample.

Higher concentrations may be analyzed by dirsct injection
Of a sample into a sample loop of a gas chromatograph.

Methed: .

Alr is sampled into a Tedlar (polyvinyl fluoride) bag at
a constant rate (30 to 40 al/min) during selected time
intervals by means o an. automatic sampler.

After sampling, the: ambient air bag sample is. returned to
the laboratory for analysis. .

The sample is introduced inte the gas chromatograph (GC?
sample strsam by means of gas injecticon valves and ana-
lyzed by a photolonization detactor.

The: G0 data: system quantitates henzene by Lntedratlhg +he
peak area: and calculating the concentration from factors
determined. during calibration with standerds.

Apparatus

The sampler system consists of a diaphragm pump with a
by-pass flow constrictor, a solenoid valve, a flow meter
with a flow control valve, pressure regulator, fittings,
and tubing to convey air samples to the Teflon bag. The
entire assembly, including e 7-day timer and associated
electrical circuitry to control the filling of the sample
bags, is compactly mounted on a metal chaSSlS and operates
on a 110 VAC power supply.

Tedlar bags, 2 mil thickness, 50 liter capacity, equipped
with stainless steel quick disconnect fittings are used

to contain the sample. The bags are prepared in conformity
with the ARB documant, "Procedure for Fabrication and
Testing of Sample Bags", (see Appendix B). For sampling
the bags are placed in rigid opaque containers to prote
their contents from the sunlight.
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3.2

Procedure for the Sampling and Analysis
of Atmospheric Benzene
Method 102

Introduction’

This procedure describes a2 method of sampling and
analyzing atmospheric  concentrations of benzene in the
range of 0.5 to 1000 parts per billion (ppb).

Lower concentrations may be analyzed by increasing' the
sample volume and using a cryogenic trap to concentrate the
sample.

Higher concentraticns may be znalyzed by direct injection
of a sample into a sample loop of a gas chromatograph.

Method

Alr iz sampled into a Tedlar (polyvinyl flucoride) bh=g at
a constant rate (20 to 40 al/min} during seliected Time
intervals by means: of an autbomatic sampler.

After sampling, the: ambient air bag sample is returned o
the laboratory for analysis.

The sample is introduced into the gas chromatcgraph (GCY
sample stream by meens of gas injection valves and ana-
lyz=ed by 2 photoionization detector.

The: GC data system quantitates. tenzsne by lnt grating the
pealt area:. and calculating the concsntration from factors
determined duripg calibration with standards.

Apparatus

The sampler system consists of a diaphragm pump with a
by-pass flow constrictor, a solenoid valve, a flow meter
with a flow control valve, pressure regulator, fittings,
and tubing to convey air samples to the Teflon bag. The
entire assembly, including 2 7-day timer and associated
electrical circuitry to contrel the filling of the sample
begs, is compactly mounted on a metal cha351s and operates
on a 110 VAC power supply.

Tedlar bags, 2 mil thickness, 50 liter capacity, equipped
with stainless steel gquick disconnect fittings are used

to contain the sample. The bags are prepared in conformity
with the ARB document, "Procedure for Fabrication and
Testing of Sample Bags"”, (see Appendix B). For sampling
the bags are placed in rigid opague containers to protec.
their contents from the sunlight.
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5.2.1
5.2.1.1

1.

A gas chromatograph equipped with a gas sampling valve
and either a sample lcop or freeze-out inlet system and
a photoionization detector is requlred The detector
operates at 10.2 eV.

A freeze-out system consisting of a U-shaped stainless
steel trap filled with stainless steel clippings is
used to concentrate the sample.

A stainless steel column (8 ft x 1/8 in) packed with
10% N,N-bis{(2- cyanoethyl)formamlde on 100/120 mesh
Chromosorb PAW is used.

For a2 confirmation of the benzene analysis, an alter-
nate column should be used such as a stainless steel
GC coilumn: packed with 10% tricyanocethoxy propane (TCEP) .

An. analog recorder and an slectronic integrator w2
quantify peak areas ars regquired.

Ground: glass syringes (100 mlL capacity) or other suitanpls
devices are needed o transfer air samples from. the
Tedlar bag %o the GC sample inletn.

Reagents

The primary standard used in this analrsis shouid be
the National Buresau of Standards (NBS) benzene standard
reference matsrial.

Helium with a minimum purity of 29.995% should be used.

Commercial liguid nitrogen (b.p.=-1%8=) is used to ccol
freeze-out trap.

Procedure

All bags and samplers are prepared for sampling as out-
lined in Appendix A, "Procedures for Atmospheric Bag
Sampling”.

The air sample is analyzed for benzene by using either
the loop method cr the freeze-—-out method. The freeze-
out method is used for lower bencene concentrations of
less than 25 ppb.

The procedure for the loop method follows:

Transfer the air sample from the air sample bag and
inject it into the sample loop of the gas chromatograph
using a2 100 mlL syringe fitted with a Luer-lok to
quick-connect adapter. '

The gas sampling valve has a fixed volume sample loop of
about 1 mL.
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5.3

Rotate the gas‘sampling‘?alve. This causes the sample
to enter the gas chromatographic analyzer.

The procedure for the freeze-out method follows:

Immerse the sample trap in liquid nitrogen (LN,} and
allow the temperature to stabilize (approximatgly 5 min).

After flushing the syringe with about 40 mlL of the sample

" withdraw exactly 40 mlL from the sample bag with the

syringe.

Transfer the sample into the trap.

Backrill the syringe with 40 ml <f helium and £l
the 40 mL through the trap; then flush helium =
the trap Zor 2 minutes at 100 mL/min.

Stop the helium flushing process.

Isclate the cryogenic trap by using the isolation valve,
which prevent the escape of the sample. : .

Hemove the LN, Dewar from the trap and replace it
with a Dewar CGontaining hot. water at about 8C degC.

Allow the trap to warm up.

Actuate  the: sampling valve, thereby causing the
stream to flush the sample into the gas: chromato

HWith the suggested stainless steel column {see item 3.85),
typical operating conditions for both locop and freeze-
out methods are:

Helium flow: 20 mL/min
Heating bath temperature

- for cryogenic trap: 80 degC
Column temperature: ambient
Detector temperature: 150 degC

Concentrations of benzene may be calculated by using =
chromatographic data system or any other suitable elect-
ronic integrating device.

Calculation .
The benzene conéentréticn in ppb is calculated by the
data system using the external standard method:

Concentration = Area x Calibration Factcer
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5.2.1.3

5.2.
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5.2.2.1

5.2.2.2

Rotate the gas sampling valve. This causes the sample
to enter the gas chromatographic analyzer.

The procedure for the freeze-out method follows:

Immerse the sample trap in liquid nitrogen (LN,} and
allow the temperature to stabilize (approximatély 5 min).

After flushing the syringe wifh about 40 mlL of the sample

“withdraw exactly 40 ml. from the sample bag with the

syringe.

Transfer the sample into the trap.

BackTill the szvringe with 40 mL of helium and flush
the 4C ml through the Trap; then flusn nhelium through
the trap Zor 2 minutes at 100 mL/min.

Stop- the helium f£lushing process.

Isolate the cryogenic trap by using the isoiation wvalve,
which prevent the escape of the sample.

Remove the LN, Dewar from the trap and replace it
with a Dewar Sontaining hot water at about S0 degC.

Allow the trap to warm up.

Actuate the sampling valve, thersby causing the carriesr zZa:
Stream To flush the sample into The gas chromatograph.

With the suggested stalnless steel column (see item 3 5y,
typical operatindg conditions for both loop and freeze-
out methods are:

Helium flow: - 20 mL/min
Heating bath temperature

for cryogenic trap: 80 degl
Column temperature: ambient
Detector temperature: 150 degC

Concentrations of benzene may be calculated by using a
chromatographic data system or any other suitable elect-
ronic integrating device.

Calculation

The benzene concentration in ppb is calculated by the

data system using the external standard method:

Concentration = Area x Calibration Factcer.
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The calibration factor (CF) is calculated during cal-
bration by the equation,

CF = conc
Area

" The replicate calibrations are averaged and the arithmetic

mean is stored as the CF to be used in subsequent gnalyses.

Concentrations may be converted from ppb to ug/m3 by
using the following formula:
wg/m® = (P x (M) x (ppb) x (10°)
(82.08) = (T

whers:. P = pressure in atmospherss

M- = molecular weight of benzene,
78.11 g/mole-

32.05

3
gas constant, cm__xX atm
mol x T

T

W

absolute temperature, desgKk

Quality Control

Auality control orocsdures are managed 1o Bwo ar=as:!
Sampling and. analvsis.

The sampling procedures use the following protocol:

The Tedlar bag samplers are checked every six months
for leakage and contamination. The interval is
shortened if any malfunction is suspected. A written
record is maintained of the history of each sampler.
{(See Appendix A).

The Tedlar bagds are checked for leakade and contamina-
tion before being used for sampling. A log book is
maintained with a complete history of bag usagde.

(See Appendix B).

The analytical procedures use the following protocol:

Calibrations are performed periodically. Accuracy of the
method cannot be determined without an accepted standard
reference materizl (SRM) and 1ndependent accuracy
evaluation. .

An NES traceable reference material of 0.25 ppm (parts
per million) benzzne in nitrogen is uzed tc menitor



Method 102 Revision 1

7.3.1.2

7.3.2.3

7.3.2.4

7.3.2.5

7.3.3
S 7.3.3.1

the concentration of a secondary working stgndard.

Any secondary standards prepared from the reference
standard must show the same response factor as the
original reference standard. Intercomparisons are
made on a monthly basis.

A working standard, prepared by diluting an NBS
reference material of about 10 ppm toc about 10 ppb,
is generally used for daily calibrations.

The stability of working standards must be such that
there is less than a 10% change in thirty days.

There shall he at least one working standard whose
concentration lies within the interval of 5 to 20 ppb.

A second working standard of a higher concentration
shall be prepared for use 1n two pclpt calibrations.

& guality assurance audit of the standards is prepared
annually.

Calibrations are performed on a daily schedule.

The daily calibration consists of at least two calibra- .
tion points bracketing the anticipated sample con-
centrations.

The calibration is respeatsd if either the slcpe or the
response at the limit of detection (LOD) of the fittad
line changes by more than. 3%. If the calibration fails

on- hoth runs, an HBS C¢.25 opm refsrsence standard is

used to validate the calibraticn. .

If the lamp voltage is adjusted, allow time for the
lamp to stabilize and repeat the calibration.

A record is kept of the lamp voltage settings and all
preventative maintenance procedures i.e. lamp replace-
ments, cleaning of lamp windows.

Blank samples are run daily between callbratlons and
sample analyses as necessary.

A single point span calibration may be substituted for
the two point calibratien procedure for a maximum of
four consecutive days provided the response factor
does not change by more than 10% during the time

interval. . , .

Linearity is a factor that is checked periodically.

A gas chromatograpaic linearity check is performed
annually with standzrds of at least 4 different con-
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7.3.1.2

7.3.1.3
"

7.3.1:4

7.3.1.5

7.3.2.3

7.3.2.4

7.3.2.5

7.3.2.86

7.3.3
- 7.3.38.1

the concentration of a secondary working standard.

Any secondary. standards prepared from the reference
standard must show the same response factor as the
original reference standard. Intercomparisons are
made on a monthly basis.

A working standard, prepared by diluting an NBS
reference material of about 10 ppm to about 10 ppb,
is generally used for daily calibrations.

The stability of working standards must_be such that
there is less than a 10% change in thirty days.

There shall bes at least one working standard whose
concentration lies within the interval of 5 to 20 ppb.

A second working standard of a higher ﬁovcent“at on
shall be prepared for uss 1n two point calibrztions.

A gquality assurance zudit of the standards is zrepared
annually.

Calibrations are: performed cn a daily schedule.

The daily calibration consists of at legast two calibra-
tion points bracketing the antlolpated sample con-—-
centrations.

The calibration is repsated if either the slcpe or the
response: at the limit of detection (LODY of the fitted
line: changes. by more than 3%. If hﬁ calibration fails
on both runs, an HBS 3.25 ppm refarence standard is
usad to validate the calibration.

If the lamp voltage is adjusted, allow time for the
lamp to stabilize and repeat the calibration.

A record is kept of the lamp voltage settings and all
preventative maintenance procedures i.e. lamp replace-
ments, cleaning of lamp windows.

Blank samples are run daily between callbratlons and
sample analyses as necessary.

A single point span calibration may be substituted for
the two point calibraticn procedure for a maximum of
four consecutive days provided the response factor
does not change by more than 10% during the time
interval.

Linearity is a facteor that is checked periodically.

A gas chromatograpaic linearity check is performed
annually with standzrds of at least 4 different con-
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centrations and 4 replicate runs for each concentra-
tion. The concentrations must bracket the anticipated
range of sample concentrations.

7.3.3.2 The mean-square error due to lack of fit about the
regression line is compared to the total mean-squars
error of the independent replicates about their
individual means. The calibration is accepted if the
F-ratio is less than the 95% rejecticn limit.

7.3.3.3 Any region of concentration that deviates more than
', 5% from the least square line is considered nonlinear.

7.3.3.4 Samples must be analyzed only in the linear range.
7.3.4 Limits of detection must be established.

7.3.4.1 The limit of detection (LODY is based on thres standard
deviations. (3D)Y 2T suns aear the LOD {within 10 SD
of the LOD, Winefordner and Long, 1982%.

7.3.4.2 The LOD should be determined at least on an annual
basis.

7.3.4.3 If the benzene calibration factor changes by more than
10%, The instrument must be checked and the LOD
redetermined.

7.3.4_4 The presence in a sample of a compound producing in
the chart display very larges adjoccent peaks will
cften raise the LOD in that sample.

7.3.5 ZC column condition parameters should be checked and
documented.

7.3.5.1 All GC accessible‘parameters should be logged when
a column is first installed. These parameters should
be checked daily and recorded on integrator reports.

7.3.5.2 The efficiency and resolution of the column should
be checked every thirty days. If the tests show
more than a 10% change the column needs replacement.

7.3.5.3 If the headpressure requiresd to maintain a specified
flow through the column increases by more than 100%,
the column needs replacement.

7.3.5.4 ;f the drift of retention times of the peaks results
in peak misidentification, all instrument parameters
need to be checkedi.

7.3.6 Replicate analyses are performed regularly.

7.3.6.1 A duplicate analysis is performed on at least one sample
' each day. - , o : '
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7.3.8.2

7.3.6.3

7.3.6.4

7.3.7
7.3.7.1

7.3.7.

to

7.3.8
7.3.8.1

8.1.1

8.2

8.3

If the duplicate analysis differs by more than 20%, .
and if the concentration of the sample is higher than
3X LOD, then an additional analysis is needed.

If the relative standard deviation (RSD) of the
replicate analyses is greater than 15% and if the
concentration of the sample is greater than 3 x LOD,
none of the analyses fcr that day are acceptable.

If the range is w1th1n 20%, the mean and the standard
deviation are reported.

Compound confirmation is a quality control procedure.

Ten percent of the analyses are to Lbe confirmed by a
different analytical system (different column or
alternate detsctor, =.g. GC/ME). .
If the conTfirmatory and the routine analvzes differ

by more than 20¥%, none of the analyses Zor that <ay

ars acceaptable.

Analytical reports are filed.

Data storage: peak area and compound concentration .
data are stored unmeodified in the electronie storage.

Data are archived according to dats., site, analysis,

and project for easy retrieval. These data are kept

for three years in the laboratory electronic storage.

All data apove  the minimum detection limits are repo
2d. TOo the- requesting agency in hard'CCDV'or'electro“i

format. .

All reports are reviewed by at least two qualified

¥} \l

Vstaff before they are released.

Critique and Comments

The minimum measurable concentration of benzene has
been determined to be 0.5 ppb using prescribed
instrument conditions i.e. 40 mL sample, cryogenic
trap. .

Table 8.1.1 lists the lower limits eof detection for the
method and its associated statistices

The range of benzene measurement is 1.0 to 1000 ppb. .
The upper limit may be expanded by extending the .
calibration range, by diluting the sample, or by

reducing the sample volume

Any organic_compound present in the sample having a
retention time similar to that of benzene under the
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7.3.6.2

7.3.6.3

7.3.6.4

7.8.7
7.3.7.1

7.3.8
7.3.8.1

-
w
@
£

7.3.8.3

8.3

If the duplicate analysis differs by more than 20%,
and if the concentration of the sample is higher than
3X LOD, then an additional analysis is needed.

. If the relative standard deviation {(RSD) of the

replicate analyses is greater than 15% and if the
concentration of the sample is greater than 3 x LOD,
none of the analyses for that day are acceptable.

If the range is w1th1n 20%, the mean and the standard
deviation are reported.

Compound confirmation is a2 quality control procedurs.

Ten percent of the analyses are to bte coanfirmed by a
different analytical system (different column or-
alternate detactor, =2.z. GC/MS

If the confirmatory and the routine analvses differ
by more than 20%, none of the analyses for that day
ar=: acceptable.

Analytical reports are filed.

Data storage: peak area and compound ¢oncentration
data are stored unmocdified in the slectronic storadges.
Data are archived according to dats. site, analysis,
and project for =asy retrieval. These data are Kept
for three rears:. in the laboratory =slectronice ztorage.

All data above r the minimum detection limits are T
ed: To the- regquesting agency in hard ccpy or slecironic
format.

All reports are reviewed by at lesast two gqualified

staff before they are released.

Critique and Comments

The minimum measurable concentration of benzene has
besen determined to be 0.5 ppb using prescribed
instrument conditions i.e. 40 mlL sample, cryodenic
trap. ' .

Table 8.1.1 lists the lower limits of detection for the
method and its associated statisties:

The randge of benzene measurement is 1.0 to 1000 ppb.
The upper limit may be expanded by extending the
calibration range, by diluting the sample, or by
reducing the sample volume :

Any organic compound present in the sample having a
retention time similar to that of baznzene under the
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8.

8.4.1

oy}

3.1

t‘:‘
ta

i

158

9.3

2.4

operating conditions described in this method may
interfere with the quantification. Proof of chemical
identity for benzene requires confirmation by other
means.

Benzene is positively identified by means of a gas
chromatograph/mass spectrometer.

Advantages and dlsadvantages of Method 102 are listed
below:

The air sampling equipment is easily set up and in-
volves no liquids. The ambient concentrations of
benzene ars are stable for at least 24 hours in the
Tedlar sampling bags if the sampling bags are kept
away from direct sunlight ang are not exposed to
temperatures greater than 30°F

“
ry
g
a
‘.J.
}

%3
[
9

A representative intagratsed cample 1
tainaple because the =2quipment samples at a con-
stant rate.

The: sample is easily and repeatzdly introduced. into
the GC by using a volumetric gas gsampling valve or
cryogenic trap.

The lower concentration limit of the analysis may
be extended by concentrating the sample by {reez-
ing out a larger volume of the sample.

The ponlyvinyl fluoride (Tedlar) film sampie bag is
susceptible To leaks and. sermeation through the bag.

The sample is susceptible to contamination when it
passes through the sampling system.
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METHOb NO. ADDLOUZ
STANDARD OPERATING PROCEDURE FOR THE DETERMINATION
OF VOLATILE ORGANICS IN AMBIENT AIR USING TENAX TRAP
PRECONCENTRATIUN GAS CHRUMATOGRAPHY AND TANDEM
PHOTOIONIZATION/ELECTRON CAPTURE DETECTORS

SCOPE

This. document describes. a procedure for the cetermination of voiatile
halogenated. hydrocarbons and. aromatics. having a boiling point of less
than 120°C. This procedure is based on documents received from the ARB

Haagen-Smit Labaratory, £1 Monte, as well as EPA Method TOI.

SUMMARY: OF PRUCEDURE

Ambient air is contfnuously sampled and collected in a Tedlar bag over a
24 hour period and immediately sent to the laboratory for analysis. A
sample from the bag is drawn through a sampling valve attached to a
Tekmar LSC-2 Tenax Sample Concentrator (see Figure I) with a vacuum pump
at 50 cc/min for four minutes (total sample volume: 200 cc). The
organic constituents are trapped on Tenax and when the collection is
complete, the Tenax is purged with 40 cc of helium to remove any trapped
moisture. The sample is then thermally desorbed onto the head of the GC

column. The GC column is temperature programmed and component peaks
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eluting from the column are sequentially detected and quantified, first

by a photoionization detector (PID)} and then by an electron capture

detector (ELD). The components are identified based on retention .
times, Positive identification or confirmation requires the use of an

appropriately configured GL/MS.

INTERFERENCES/L IMITATIONS

a. Components having similar GC retention times will interfere, causing

" misidentification: and/or faulty quantitation.

b. Because- of the very low sampie concentrations, sxtreme care must be
taken: to: insure-that the sample is not degraded or cantaminated: by

the Tedlar sampiing bag, sampling apparatus, or delayed delivery to

the laboratory. Exposure of the Tedlar sampling bag to temperatures .

greater than: 25°C should be minimized..

C.. Oniy: components. of the sampie which: cam be- detected by PID/ECD

detectors will be quantified. .

APPARATUS

a., VYarian Model 6000 Gas Chromatograph/PID/ECD system equipped with a

Yarian Vista 402 dual channel data system.

b. Tekmar LSC-2 Sample Concentrator equipped with Tenax trap and

sampling valves as shown in Figure 1, .
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eluting from the column are sequentially detected and quantified, first
by a photoionization detector (PID) and then by an electron capture
detector (ECLD). The coﬁponents are identified based on retention
times. Positive identification or confirmation requires the use of an

appropriately configured GU/MS.

INTERFERENCES/L IMITATIONS

a. Components having similar GC retention times will interfere, causing

 misidentification: and/or faulty quantitation.

D. Because: of the very low sampie concentrations, extreme care must be
taken: to: insure that the samplie is not degraded or contaminated: by:
the  Tedlar sampiing bag, sampling apparatus, or delayed delivery to
the laboratory. ~Exposure of the Tedlar sampling bag to températures

greater than 25°C should be minimized.

4.0

C. Only: components of the sampie which: ¢an. be detected vy PIDVECD—  —

 detectors will be quantified.

~ APPARATUS

a. VYarian Model 6000 Gas Chromatdgraph/PID/ECD system equipped with a

Yarian Yista 402 dua) channel data system.

b. Tekmar LSC-2 Sample Concentrator equipped with Tenax trap and

sampling valves as shown in Figure 1.
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Matheson Model 8240 Mass Flow Controller accurately calibrated in

§ the 5-100 cc/min range..

d. Laboratory timer; accurate to within 0.1 minutes,

e. Gas tight microliter syringe, 50 gl.

f. "GC column - 10' x 2 mm i.d. glass coiumn packed with 1 percent
~ SP-1000 on Carbopack B, 60/80 mesh.

REAGENTS

a. Primary Gas Standard- (Scott Specialty Gases - Research Triangie

Institute Certified Series 1)

Compound Concentration (ppb)
Chioroform 107
Carbon tetrachloride 105
Perchlorcethene 106
Yinyl chloride _ 104

Benzene 107



b. Primary Gas Standard (Scott Specialty Gases - Research Triangle
Institute Certified Series 2)

Compound Concentration (ppb)
1,2-Dichloroethane 101
1,1,1-Trichloroethane yg
Trichloroethene 100
1,2-0ibromoethane ' 102

C. S5tock Gas Standard - Scott-Marrin 8lend (assayed against primary .
cyiinders)
Compound. Concentration (ppb)
Dichloromethane 4272
Chloroform: 528
1,2-Dichlorcethane: 3104
1,1,1-Trichioroethane 424
Carbon tetrachloride 46
Trichloroethene 336
1,2-Dibromoethane 5
Perchloroethene 43
Yinyl chloride 4736
Benzene 1888




b.

Primary Gas Standard (Scott Specialty Gases - Research Triangle

Institute Certified Series 2)

Compound

1,2=Dichloroethane

1,1,1-Trichloroethane

Trichlioroethene

1,2-Dibromoethane

Concentration (ppb)

101

Y8
100
102

Stock Gas Standard - Scot<-Marrin 2lend (assayed against primary

cyiinders)

Compound

Dichloromethane-
Chioroform.

T A NieR] . .
2-Bichlioreethane

Concentration (pph)

4272
528

04
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1,1,1=Trichioroethane

--Carbon-tetrachloride

Trichloroethene
1,2-Dibromoethane
Perchloroethene
Yinyl chloride

Benzene

424

336
43

4736
1888

T N A T L e S e e e,
TR LR TN



d. Control Gas Standard - 'Scott-Har‘rin Blend (assayed against primary

. cylinder)

Compound | Concentration‘(ppb)
Dichloromethane: 6
Chioroform | - 0.2
1,2-Dichloroethane 0.2
1,1,1-Trichlorcethane 3.6 i

. | Carbonm: tetrachloride 0.3
Trichiaroethene: 1.8
1,2-0ibromoethane | 2.8
Perchlorcethene 1.2

(] Vinyl chloride 3.3
Benzene 4.8

2. Surrogate Gas Standard. {Scott-Marrin Blend)

Compound Concentration (ppm)
Bromochloromethane 10
1,3-Bromochloropropane 33



6.0 PROCEDURES

a. Sample Trapping

1. The precoﬁéentration system is shown in Figure 1.

2. The high concentration inlet is used for high concentration
‘calibration standards and for other samples with concentrations
_higher than. ambient levels. The sample is 'ihtroduced. through

the high concentration iniet and & port valve into an

appropriate: size- Togp of known volume. The sample theﬁ‘ passes.

through a 10 port vaive, mass flow meter, and vacuum pump.

Before am anaiysis,. the system is. leak checked by biocking the-

sampie inlet port and observing that the mass flow meter .
“reading drops to.zero. The high concentration inlet then is

connected to a Tediar sampie bag valve and the gas bag valve is

opened. The' loop- is: them flushed. with sampie: gas. for three-

minutes. After- three minutes of flushing, the & port valve is ‘

reset so that the sample contained in the loop is carried into

the trap by the helium purge gas. This continues for three

minutes to ensure that all of the contents of the loop are

trapped.
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d.

PROCEDURES

Sample Trapping

1.

2.

The precoﬁfentration system {s shown in Figure 1.

The high concentration inlet is used for high concentration

‘calibration standards and for other samples with concentrat1ons

_higher than ambient levels. The sample is ihtroduced through

the high concentration inlet and § port valve into an
appropriate: size- Toop- of known volume. The sampie- then passes
through a 10 port vaive, mass. flow meter, and vacuum pump.
Before- am analysis, the  system. is. Teak checked by blocking:- the

sampie inTet port and observing that the mass flow meter

“veading drops to zero. The high concentration inlet then is

connected to. a: Tedlar §amp1E“bag valve and the gas bag valve is

apened.. The TOOp:is:then-f1ushed,with.sampie~gas;for three

n1nutes- After bhree minutes of ‘1ush1ng, the: & port valve is:

_ reset 50 that the sample conta:ned in the loop is carr1ed 1nto

the trap by the helium purge gas. This cont1nues for three
minutes to ensure that all of the contents of the loop are

trapped.



Ambient samples are introduced from Tedlar bags as described
above, except that the sample loop is bypassed and the sample
goes direct]y to the 10 port valve. After flushing the system
with sample for three minutes, the 10 ﬁort valve is reset so
that 200 éc's of sample is trapped (50 cc/min. for four. .
minutes). After sample trapping is comp1éte. the Tenax trap is
flushed with 40 cc of helium to remove water vépor and any

nonadsorbed reactive gases.

In both ambient and hign concentration cases, after the sample
has been*trapped; the Tekmar LSC-2 heats the Tenax trap to
1807C. wnile the trap is swept with the G.(.'s internal carrier
gas: for four minutes. Thevcontenthof the: trap: are thus
desorbed and collected on the head of the G.C. column. The
trap: is. baked out after the end of the desorption cycle. In
the: bakeout cycle, the tﬁap=is.fiushed with helium purge gas
for eight- minutes wnite being held at 225°C in: order to prepare

the trap for the next ¢ycle. After bakeout the trap is

isolated from the system and ready for the next sample.

b. Analysis

1.

The concentrated sample is separated under the chromatographic
condition detailed below. The resulting chromatogram (see
Figure II) is then integrated and quantified by reference to

calibration standard gases.



Instrument Conditions:

GC: Column: 10' x 2 mm i.d. glass column, packed with

1 percent SP-1000 on Carbopack B 60/80 mesh

Temperatures: Injection: 200°C
Detector:  350°C
Oven: 45°C, hold for four minutes,
5°C/min ramp, to 210°C, hoid -

for eight minutes

FTowlRates; - Larrier: e, 20 cc/min

ECD: make upz Hz,,io,cc/min:

Detectors: ECD: Range X 10, Attenuation X 32
PID: Range X 1, Attenuation X 32, 10.2

ey 1amp

Conc: Tekmar LSC-2: Purge: 4 minutes
Desorb: 4 minutes at 180°C
Bake: 8 minutes at 2257C




2. Instrument Conditions:

GC: Column: 16" x 2 mm i.d. glass column, packed with

] pefcent:SP-iooo_on'Carbopack B 60/80 mesh

Temperatures: Injection: 200°C
Detector: 350°C

Oven: 45°C, hold for four minutes,

5“C/min ramp, to 210°C, hold

for eight minutes

Flow Rates: . Carrier: He, 20.c¢c/min

ECD. make up: NZ’ 4G. cc/min

Detectors: £CD: Range X 10, Attenuation X 32
PID: Range X 1, Attenuation X 32, 10.2

ay lamp.

S Cone: Tekmar LSC-2: Purge: 4 minutes =

Desorb: ~4 minutesat180°C

Bake: 8 minutes at 225°C

R Py




3.

All blanks, standards, control samples, and ambient samples are
spiked with surrogate compounds by injecting So_picroliters of
the surrogate gas standard (5.e.) during sample trapping. The
surrogaie compounds, chosen such that they simu1até the
characteristics of the analytes of. interest and are uniikely to
occur in the environment, are added to insure that systematic
errors or equipment failures will be noted and corrected

promptly.

The first step in a. calibration is to analyze a system blank.
This is done' by trapping and analyzing a 200. cCc sample of
auxiliary carrier gas. The: system biank must be free of

interfering. peaks. A system biank must aiso be run after a

_high concentration sample is analyzed in order to detect any

carry~gver within the system.

A calibration: is: performed. using a. 1.25: c¢ loop of stock.
standard gas: (5.c.). Two hundred cubic centimeters of helium
gas is passed through the loop to carry the standard onto the
trap. The calibration analysis is made as a normal analysis.
The calculated concentration value for each component should be
inspected to insure consistency with previous analyses. The
stored chromatographic information may then be used to
recalculate the response factors for the subsequent analyses.
The G.C. data system‘will not accept updated response factors
which are in excess of plus or minus 15 percent of historic

data.



Following calibration, 200 cc of the control sample (5.d.) is
concentrated on the trap and analyzed.v The control sample data
are plotted on control charts of the normal Sheﬁhart type.
Upper and lower warning 1imits are plus or minus two times the
staﬁdard deviation. Any analysis yhich falls outs}de the upper
and lTower warning 1imits is repeated andjthe laboratory quality
control officer is advised. Upper and lower control limits are
plus or minus three times the standard deviation. If any
analysis falls outside the upper or lower control limit, the
method: is discontinued until the out of control situation is
remedied. The laboratory quality controi officer is advised
and provided with written documentation of the-out of controi

condition: and how: it was remedied., All data: generated prior o

~ the out of control situation must be reviewed for possible

&ééertification.by laboratory management.

Multipoint calibrations are conducted monthly. Each multipoint
calibration: inciudes a trap tiank and three standard.
concentration levels to bracket the concentration ranges
expected in ambient air. If subsequent data indicate that the
resulting least squares analyses are consistently acceptabie,

less frequent multipoint calibrations may be made.

-10-




6. Following calibration, 200 cc of the control sample (5.d.) is
concentrated on the trap and analyzed.' The control'sample data
are-plotted on control charts of the normal Sheﬁhart type.
Upper and lower warning 1imits are plus or minus two times the
staﬁdard deviation. Any analysis yhich falls outs}de the upper
and lower warning 1imits is repeated andlthe laboratory quality
control officer is advised. Upper and lower control limits are
plus or minus three times the standard deviation. If any
analysis falls outside the upper or lower control limit, the
method: is: discontinued until the out of control situation is
remedied. The laboratory quality controi officer is advised
and. provided with written documentation of the out of conircl
tonditjontand.how=%t,wastremedied; A1l data generated prior o
the: out of control situation must be reviewed for passible

dééertification by laboratory management.

7. Multipoint caiibrations are conducted monthiy. Each muitipecint
eeme—————————————eaiibratien—includes 3 trap blank—and three standard

concentration levels to bracket the concentration ranges . ..

resulting least squares analyses are consistently acceptable,

less frequent multipoint calibrations maj be made.

————pgxpected-in-ambient-air. If subsequent data indicate that the



7.0

8.0

PERFORMANCE

a. A1l ambient field samples are analyzed in duplicate. The relative
error between analyses must be less than 20 percent. Dupiicate
analyses having greater than 20 percent relative error must be

decertified.

b. The percent recovery of the surrogate is recorded in the instrument
Taboratory workbook for each analysis. If this value is cutside the

80% to 120% range, the sample analysis must be repeated.

METHOD' SENSITIVITY, PRECISION: AND' ACCURACY

The method sensitivity, precision and accuracy are cutlined in Table I.
These data were produced with gaseous calibration standards, and using

carrier- Jas. as the sample: matrix. The relative accuracy of the method,

Wwith' the- exception of dichloromethane, is based on reference: to the:

Research Triangle Institute Certified Gas Standards (NBS traceabie).
Authoritative reference calibbation standards for dichloromethane are
under development at NBS but are not yet available. The concentration

value of the present standard was assigned by the commercial

‘manufacturer and found to be in good agreement with diluted pure

dichloromethane prepared in our laboratory. The absolute accuracy of

the method has not been determined by interlaboratory testing.



Sampie Loop

High Concentration Inlet

Six Port
Valve

Helium Purge In

| Anbient Concentration Inlet

‘1 Yent

Flow ContraiTler
and. Vacuum Pump

To: G.C.

Tenax-
Trap

From: G.C..

Figure 1.. Schematic of concentrator system.. Sampling: Conditions
are: 290 ct volume, purge at 4Qcc/min, 1 min., desorb at 180 C
for 4 min., bake for 8 min. at 225 C.

SYSTEM GUIDE

Operational . ~ Valee Position

Step “6-Port 10-Port LSC-2 Purge Gas
Loop Fill 1 1 1 Off
Loop Trap - 2 1 1 On
Ambient Trap 1 2 1 off
Trap Desorb 1 1 2 off
Trap Bake Out 1 1 1 On
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Sample Loop

High Concentration Inlet

Six Port
Vaive -

Helium Purge In

| Ambient Concentration Inlet

Ten Port
Valve
VYent

Flow- ControlTler
and. Yacuum Pump

Tenax-
Trap

‘1guTE_T__“sthemﬁt*C‘ﬂf“ﬁﬁﬂﬁEﬂf*&fefgsy5%em———5&mBllng_QQﬂdlt+QﬂS—~—~»ﬁﬁw*A_ .
are: -290 cc voiume, purge at 40cc/min, | m1n., desort at 180 C
for 4 min., bake for 8-min. at 225 C. : S

SYSTEM GUIDE

Operational . ~ Valve Position

Step “6-Port 10-Port LSC-2 Purge Gas
Loop Fill 1 i 1 Off
Loop Trap - ‘ 1 1- On
Ambient Trap 1 2 1 off
Trap Desorb 1 1 2 off
Trap Bake Out 1 1 ] On

-12-




Method ADDLOO4
August 27, 1985

. ) Revision: Rrelim, Draft 4
o PRELIMINARY L DRAFT e —

| DATE ! SIGNATURE

STATE OF CALIFORNIA
\' AIR RESOURCES BOARD
AEROMETRIC DATA DIVISION LABORATCRY

Method For Determinatinn Of Benzene, Xylenes,
Toluene And Ethyl Benzene In Ambient Air Using Tenax
Preconcentration And Gas Chromtography/Photoionization Detection

Introduction

Tis document describes. a. packed colurn GC/PID method to separate and
. quantitate: the o=, @, and p-xylene iscmers plus benzene, toluene and' athyl
senzene in. ambient air sampies. This method consists of preconcentrating
ambient air samples using a Tenax trap and then thermally desorbing the
components onto a packed glass oolumn for analysis Dy PID. Alr-actuated

valves and data processing 451nq 3. data system make this a2 aighly automated
system.

. éggratus

1. Varian Model 6000 Gas. Chromatograph/BNu photoicnization detector (GC/PID)
system equipped with: 3 Vista 402 Data System.

2. A sampling and analysis vaive system ¢onsisting of a 6-port and 4-port
valve, 1/8" x 6™ HNi trap f£illed with 60/80 mesh Tenax and zn injection
system for standards as shown. in figure: .

. 3. Matheson Hodel 3240 Mass Plow Concroiler accurately calibrated in the:
. $-100 cc/minute range and a Metal Bellows Punp for sampling.

4. Gas-tight microliter syringes with on/off valves for injection of standard
gas mixtures.

Reagents and Standards

1. &rM-1806 benzene 10 rpm in nitrocen standard.
2. Chemical standards of highest purity availaple.
3. Methanol ACS grade.

4, 8Stock solutions for standards.
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Table I
Method Sensitivity and Precision

Correlation R.S.D* LoD
Compound - | Coefficient Siope (Percent)  Detector ppby
Vinyl Chloride - 0.997 0.946 . 16 PID 0.8
Dichloromethane 0.999 0.975 5 ECD 0.6
1,1-Dichloroethylene 0.991 V.566 6 ECD 0.05
Chioroform 0.999 0,901 3 ECD 0.02
1,2-0ichloroethane 0.899 1.054 7 ECD 0.1
1,1,1-Trichloroethane: 0.999: 0.98¢ 9 ECD: 0.a1 @
Carbon Tetrachnioride Q.2v9 0.980 6 ECD 0..005
Trichl ol-"oe_thyTene:. 0.999 §.992 a ECD. G.02
Benzene- Q.348. 0.950. 10 PID: 0.5
1,2-Dibromoethane 0.974 1.067 9 ECD o.005 @
Tetrachloroethyliene 0.994 1.080 10 ECD- g.0

* R.S5.D. - Relative Standard Deviation at 5§ x LOD, n = §

-14-



Compound
Yinyl Chloride

Dichloromethane
1,1-Dichioroethylene
Chioroform

1,2-0ichlioroethane

1,7, 7=-Trichloroethane

Carbon- Tetrachloride:
TrichlofoethyTene'
fenzene
1,2-Dibromoethane

Tetrachloroethylene

Table 1

Method Sensitivity and Precision

Correlation R.S.D™ LoD
Coefficient  Slope (Percent)  Detector ppbv
. 0.997 0.946 . 16 PID 0.8
0.999 0.975 b ECD 0.6
0.991 V.566 6 ECD 0.05
0.999 0.901 3 ECD 0.02
0.999 1.054 7 £CD 0.1
0.599: 0.98% 9 ECD 0.0T
CULoue 0.980 5 g£CD J. 0058
0.999 §.9292 ] £€D. 0.02
Q.348. 0..350. 10 PID 0.5
0.974 1.067 9 ECD 0.00%
J.9¢4 1,080 10 ECD O.Df

* R.5.D. - Relative Standard Deviation at 5 x LOD, n = §

-14-
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Stock solutions are prepared by dilution of pure chemicals into methanol. The
following volumes are diluted to S0 ml using a volametric flask.

Stock Standard

Compound : ul/50 ml
Benzene 182
Toluene 217
Ethyl benzene 250
o-Xylene 246
m-Xylene 251
p-Xylene 252

¥

Gas Standard-ppov _Trap Standard-ppbv
{10 ul/250 cc}

(50 ul/200 cc)

40
40
40
40
40
40

10
10
10
10
10
10

A 10 ul aliquot of the stock solution is injected into a 250 ml glass dilution

The bulb is heated in an oven at 40°C for 1 hour.
ter ecquilibration, a gas-tight syringe is used to inject 1.8 ppb to 7.2 ppo

samples in order to construct a calibration curve:

bulb filled with zero air.

Table- I was obtained:

The foilowing data in

Table I

Correlation R.S.D. at 3.4 ppb. M.D.L.
Compound: Slope Coefficient (Percent. ) - {pob)
Benzene 255 0.9998 1.3~ 0.5
Toluene 229 0.3996 3.6 1
Ethyl benzene 182 0.9995 2.7 0.3
p-Xylene 169 0.3987 1.3 1
mxylene 18% 1.9982 3.5 1
O-Xylene: el 0.9563 1.4 L

M.D.L. = Minimum Detectable Limit = Intercept + (3 X R.S.D. X Intercept)

Instrument Conditions

Colum

Injector Temperature :
Detector Temperature
Detector Range
Detector Attenuation
PID Lamp

Valve Temperature
Flow Rate :
Cven Temperature Program:

*® B8 4 bh we

10 ft x 2 mm i.8.

glass

5% SP1200/1.75% bentone on 100/120

Supelcoport
200°C
160°C

Xl

X32

10.2 ev
180°C

30 ml/minute helium

10°C for 1 minute

10°C to 45°C at 8°/minute
45°C to 100°C at 3°/minute


https://SP1200/l.75
https://Standard-p�.iv
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Procedure

Apparatus shown in Figure 1.

1. With the 6-port valve in the "Fill Pposition" and the 4-port valve closed, .
the Teflon sampling line is attached to the Tedlar sarple bag. The sample

line is then flushed for S minutes at a flow rate 2f 20 cc/minute, The

isolated Tenax trap is cooled to 30°C during this initial flushing.

(Relays 2, 3, 7, 8§ off.)

2. when flushing is completed, the 4-port valve is switched to the °*Fill
position® and sample is pumped through the trap for 10 minutes at 20 cc/
minute. A%t the beginning of the trapping the internal standard and

calibration gas standard are injected through the in-line injector into
the gas stream. (Relay 3 on.)

[PV ]

. At the end of 10 minutes the Tenax trap is isclated {4-port valve clesed)
and the trap heated to 210°C. The sample inlet is disconnected from the-
Tedlar sample bag and. connected fo e auxiliary carrier gas supply Lo
sween Sut any residual sample: in the lines. {(Relay 3 off, then Relay 3 .
on. )

4. The f=vori valve: lS switched- to the "Sweep Position® allowing the carrier
Fas to e directed througn. the 4-port trap valve which is still in the
isolated. position. (Relay 2 on.} :

5. . With the GC oven and data system ready the 4-port valve is switched to th

"Fill Position® and the data system and the column terperature program are
started. (Relays 3, 7 on.) :

5. The resulting chromatogram 1s analyzed and the resulis quantitated and
abulated. {(See Pigqure 2.)

Automation of this system has been accomplished Dy use 2L relay switches/
automatically actuated valves and a data system., The following chart details .
the automation:

Time (Minutes) Relay On Relay Off

0.00 23,7, 8
0.01 3

10.01 3
10.10
12.00
13.00
23.00 2,3
24.00 8

[PV N e )

Relay 2
Relay 3
Relay 7
Relay 8

6-port valve
4-port valve
data system
Tenax trap heater




Metwnoa ADDLUU4
Page 3 of 5 Pages

Procedure

Apparatus shown in Figure 1.

1.

With the 6-port valve in the *Fill Position” and the 4-port valve closed,
the Teflon sampling line is attached to the Tedlar sample bag. The sample
line is tnen flushed for 5 minutes at a flow rate o¢ 20 cc/minute, The
isolated Tenax trap is cooled to 30°C during this initial flushing.
(Relays z, 3, 7, 8 off.)

when flushing is completed, the 4-port valve is switched to the "Fill
pPosition® and sample is pumped through the trap for 10 minutes at 20 cc/
minute. At the beginning of the trapping the internal standard and
calibration gas standard are injected through the in~line injector into
the gas stream. ({(Relay 3 on.)

At the end of 10 minutes the Tenax trap is isolated {(4-port valve closed) -
and the trap heated to 210°C. The sarple inlet is:disconnected from. the-
Tedlar sample sag and. connected to the auxiliarv‘ carrier gas sSupply to
sweep oUT any residual samplie in the lines. (Relay 2 arh, uhen Reiay 3
on. )

The S=-porti valve is: switched to the "Sweep rPosition™ allowing the carrier
gas. to be direscted througn. the 4-port trap valve which is still in. the
isolated. position. (Relay 2 on.)

. With the GC oven and data system ready the 4-port valve is switched to the

"Pill Position”® and the data system and the column temperature program are
started. (Relays 3, 7 on.)

The' resulting chromatogram is analyzed and the results quantitated and
cabulated. {See Pigure 2.)

Rl

autoracion Of his SyStem has ceen accomplisied Dy USE AL Celay SWwitchesy

automatically actuated valves and a data system. The f{»llowing chart details
the automation: -

Relay 2
Relay 3
Relay 7
Relay 8

Time (Minutes) = = Relay On 7 Relay Off

0.00 2, 3,7, 8
0.01 3

10.01 3

10.10 ’
12.00
13.00
23.00 - 2,3
24.00 : 8

[PV N e e

6-port valve
4-port valve
data system
Tenax trap heater
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TRAP SYSTEM

To 6.C. FILL POSITION )
injector . ’ s
(0ff Position) ‘ . (On Position)

Carrier [ 4-port l @ }‘{8::(6"
as in ' 1otrag
’ —” packeg
60/80 T
injector
. / Tedlar -
k sample:
| bag
Auxiliary
carrier gas.
To G.C. SWEEP  POSITION
injector
Carrier / g=gort Sampie out. f 4-port \ - 1/8"x6™"
. gas in - ~ - {vent) \ Valve | “Ni trap
: / packed :
' 80/80 T

injector
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Figure 2

Standard Aromatic Mixture
10ppb/component

4
Attenuation x 16 3
Range x 1 2 :
1 \
} s
R Compound. Retention Time
10 opb 2ach minutes
1. Benzene 9.114
2. Tclyene 13.367
7 o 3. Ethyl benzene 18.834
| | 4. p-xylene 19.766
“_ ‘ ' 5. m-xylene 20.350
6. o-xylene 21.404




{1

Attenuation x 16
Range x 1

Figure 2

Standard Aromatic Mixtuyre
10ppb/component

Compound.
10 opb ezch

1. Benzene
2. Telyene

4. p-xylene
5. m-xylene
6. o~xylene

3. Ethyl benzene

Retention Time

minutes

9.114
13.367
18.334
19,766
20, 350
21.404



ATTACHMENT 3 |
SCREENING QUESTIONNAIRE FOR CATEGORY II LANDFILLS
SITE OWNERSHIP |
Site name
Site location

Site address

Nearest Cross. Streets.
Current site owner
Streer address

Maﬂmg address

Contact Person Telephone Number
Previous site owners

Provide the name and mailing address of ail the previous site- owners with the most recent
owner first.. (Attach additional pages if necessary.)

Owner: Qwner
Mailing Mailing
Address i Address
Dates Dates
Owner ' ~ Owner
Mailing Mailing
Address Address

Dates Dates



Company performing site maintenance

Mailing address

Contact person Telephone number

SITE HISTORY

Date site started receiving waste:

Percent of site filled by:
January 1, 1960 January 1, 1970
January 1, 1980: Today

Was:thewastereceived by this site-ever burned on a routine basis?  YES NO

If ves, provide the followingy
Dare site started buming on a routne basis:.

Date site stopped:burning on a routine basis:

Has landfill gas migration ever been detected off site? YES NO

If yes, describe the event(s) in-detail including date(s). (Attach additional pages if
necessary.)




Company performing site maintenance
Mailing address -
Contact person Telephone number

SITE HISTORY

Date site started receiving waste:

Percent of site filled by:
January 1, 1960 January 1, 1970
January 1, 1980 Today

‘Was the waste received by this siterever burned on a routine basis?” YES
If ves, provide the: following:
Date site started burning on a routine basis:

Date site stopped. burning on a routine basis:

Has landfill gas migration ever been detected off site? ~ YES NO

If yes. describe the-eveni(s) in detail including dare(s). (Arttach additional pages if |

necessary.)

NO
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@ velandfil ges odors ever been detected off site?  YES  NO

If yes, describe the event(s) in detail including date(s). (Attach additional sheets if
necessary.)

Has any landffil gas, ambient air, or gas migration testing ever been conducted at the:
site? YES NC

If yes, summarize the tesing and the results inciuding dare(s). (Attach addidonal sheets
if necessary.)

Has this site ever been subject 1o any enforcement action by any Federal, state, or local
agency as a result of underground gas migration or gaseous emissions to the atmosphere?

YES NO

If yes, summarize the enforcement action(s) and reason(s) including date(s). (Attach
additional sheets if necessary.)



SITE DESCRIPTION
Type of fill (Circle appropriate line)

Canyon o Pit ‘

Area (Trench) Othei'-Descﬁbe

Provide estimate for:

Total Site Acreage : Waste Disposal Area Ac;eage
Volume of Waste (cubic yards) Quantity of Waste (tons)
Minimum Depth of Waste (feet) Maximum Depth of Waste (feet)
Average Depth of Waste (feer)

Average-Thickness Cf Exisung Top Cover (feet)
Does This Site'Have A Liner? YES NO
If Yes, Describe:

Type of Cover Material

Provide a map to scale showing the boundaries of the toral site and the waste disposal
area..

WASTE DESCRIPTICN:

Estimate of Solid Waste Received (Total of entries for residential, commercial,
industrial, demolition, and other should add up to 100%.)

% Residential % Commercial
% Industrial % Demolition
% Qther

Describe material under "other" and give its percentage.

Material Percentage




SITE DESCRIPTION

Type of fill (Circle appropriate line)

‘Canyon co | : Pit ,

Area (Trench) Other-Describe

Provide estimate for:

Total Site Aéreagc | Waste Disposal Area Acreage
Volume of Waste (cubic yards) Quantity of Waste (tons) ‘
Minimum Depth of Waste (feet) Maximum Depth of Waste (feet)
Average Deptlr of Waste (feet)

Average Thickness Of Existang Top Cover (feer)
Does This Site Have A Liner? YES' NOC
If Yes, Describe:

Type of Cover Material

Provide a map to scale showing the boundaries of the total site and the waste disposal
area.

WASTE DESCRIPTICN: .. ..

— Estimate of Solid Waste Received (Total of entries for residential, commercial,

industrial, demolition, and other should add up to 100%.)

% Residential % Commercial
% Industrial % Demolition
% QOther

Describe material under "other” and give its percentage.

Material Percentage
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Were liquids ever accepted at this site? YES NO

- If yes, describe all liquids received, their corresponding volumes and the disposal
methods employed such as injection, evaporation ponds, containers, codisposal, etc.
" (Attach additional sheets if necessary.)

Liquid Gallons Disposal method

Were hazardous wastes in greater than household amounts ever accepted at this site?
YES NO

If yes, describe ail hazardous wastes received and the corresponding volumes. (Aitach
additonal sheets if necessary.)
Hazardous Waste Yolume



SURROUNDING LAND USE

Give the distance in miles (to the nearest 0.01 mile) to the nearest:

Occupied building Describe the Building and Use
Residential Area School

Hospital , Park

Shopping Center Business

Public Thoroughfare

Provide an aerial photograph or topographic map showing the surrounding area within: two-
miles of the solid waste-disposal sue’s perimeter-. The photograph or map mustidentify

ail land uses in ihe area and highlight areas of high popuiation such as housing, schools,
restaurants, and snopping centers. For areas.thar are currendy undeveloped, the proposed
land uses must be shown.

ADDITIONAL INFORMATION-

Attach a copy of any waste discharge permits under which the site operated.

Please provide any comments or additional information which you feel will assist in
evaluaring your site..

Arethere-any-inhabited buildings-within-2000 feet of the site perimeter?” YES. NO.

I[f yes, give the buiiding use; and its distance from the site perimezer:
[~}




SURROUNDING LAND USE |

Give the distance in miles (to the nearest 0.01 mile) to the nearest:

Occupied building Describe the Building and Use
Residential Area | School

Hospital , Park

Shopping Center Business

Public Thoroughfare

Provide an: aerial photograph or topographic map showing the:surrounding area within two
miles of the solid waste disposali site’s perimeter-. The phortograph-or map mustidentfy

il land uses in the area and highlight areas of high popuiation such as housmg, schools,
restaurants, and shopping centers. For areas that are currently undevelioped, the proposed.
land uses must be shown..

ADDITIONAL INFORMATION-
Attach a copy of any waste discharge permits under which the site operated.

Please provide any comments or additional information which you feel will assist in
evaluaung vour sire.. _

Arethereany nmirabred: buildings-within: 2000 feet of the site-perimeter? -~ YES  NO

“~If yes, give-the-building-use; and its distance from the site perimeter: . ..




AD 3374 . —_2— . _

CHAPTER

An act to repeal and add Section 6679654 of ihe
Government Code, and to repeal and add Section 41805.5
of the Health and Safety Code, relating to solid waste, and
declaring the wurgency thereof, to take effect
immediately.

> LEGISLATIVE COUNSEL'S DIGEST

AB 3374, Calderon. Solid waste: disposal sites; air
monitoring: water pollution reports.

(1) Existing law requires the State Water Resources
Control Beard to submit annual reports on or before July
1, 1988, July 1, 1989, and July 1, 1990, on the exient and
effect on water quality of hazardous wastes in solid waste
disposal sites, with recommendations on needecd aclions
to protect water quality.

This bill would change the dates that the reports are
due from the board to January 1, 1989, January 1, 1990,

“and January 1, 1991, respectively.

(2) Exlstmg law requires solid waste disposal sites to
submit a solid waste assessment report to the board of the
air pollution control district or the air quality
management district by January 1, 1987. The distsict
board is required to examine the report and notify the
State Department of Health Services and the California
Waste Management Board if the district board
determines that hazardous waste is migrating inio the air.
The State Air Resources Board is required to submit a

-Teport to the Legislature on or before July 1 of 1988, 1989,
and 1990, concerning hazardous waste in solid wasle sites.

This bill would repeal those provisions and would
instead require the owner of a solid waste disposal site, as
defined, to submit a solid waste air quality assessinent test

' report, as specified, to the district on or before July 1,
1987. The bill would also require the owner of an inactive
solid waste disposal site, except as specified, to submit a
screening questionnuire to the district on or hefore
November 1. 1986, and to submit specified information

® @® —3— o 'A.km

questionnaire by the district. The bill would require the
state board to develop guidelines for the test report and

~ evaluation of the screening questionnaire by February 1,

1967, and 1o develop the screening questionnaire by
Octobel 1, 1986.

The bill would authorize a district to exempt a site from
these provisions and to reevaluate the status of a solid
waste disposal site and require the submission or revision
of a tesk report.

A district would be required to evaluate all test reports
for compliance with the state board’s guidelines. The bill
wauld require the district to take appropriate remedial
action if the district determines, after evaluating the test
report and consultation with the department and the

California Waste Management Board, that the levels of
specified air contaminants, as defined, pose a health risk
or a threat to the environment.

The bill would delete the requirement that the state
board sibmit a report to the Legislature by July 1, 1990,

(3) The bill would incorporate additional chnnges to

. Secljon 6679654 of the Government Code proposed by

AD 3088, if this bill and AB 3088 are both enacted and this
bill is enacted last.

(4) The California Constitution requires the state to
reimburse local agencies and school districts for certain
costs mandaled by the state. Statutory provisions
establish procedures for making that reimbursement,
including the creation of a State Mandates Claims Fund
to pay the costs of mandates which do not exceed $50,000
statewide and other procedures for claims whose
statewide costs exceed $500,000.

This bill would impose a state-mandated local program
by requiring cities, counties, and districts which own a
solid waste disposal site or an inactive site to submit a
specified test report and by reguiring air. quality
management districts and air pollution control districts to
evaluate these reports and take specified actions.

The Lill would provide that reimbursement shall be
made pursuant to those stututory procedures and, if the
stutewide cost does not exceed $500.000. shall be myuble


https://66796.54
https://66796.54

AB 3374 —4—
certain costs, the bill would provide that no
reimbursement is required for a speclfied reason.

(5) The bill would declare that it is to take effect
immediately as an urgency statute.

 The people of the State of California do enact as follows:

SECTION 1.
Code is repealed.

SEC. 2. Section 66796.54 is added to the Goyernment
Code, to read:

66796.54. (a) On or before January 1, 1989, Japuary 1,
1990, and January 1, 1991, the Siate Water Hmnuru,s
Control Doard shall submit a report to the Legislature
summarizing the extent of hazardous waste in solid waste
disposal sites and the potential effects these hazardous
wastes may have upon the quality of waters of Llie state,
and recommending actions needed to protect the quuhly
of water. Each report shall summarize the dara from
those solid waste water quality assessment test reports
which have been submitted on or before January 1 of the
preceding year to California regional water quality
control boards pursuant to Section 13273 of the Water
Code, and shall evaluate the accuracy of the a,ql;d wusle
water quality assessment tests conducted.

(b) On or before July 1, 1988, and July 1, 1989, thie State
‘Air Resources Board shall submit a report to the
Legislature summarizing the extent of hazardous waste
in solid waste disposal sites and the potential cffects these
hazardous wastes may have upon the ambient air quality
" of the state, and recommendmg actions ngeded to
protect the quality of air. The reports submiticd on July
1, 1988, and July 1, 1989, shall summarize the daty from
the solid waste alr qunllty assessment lest reporls
. submitted to air quality maintenance distvicts and air
pollulmn control districts on or before July 1, 1987, and
January 1, 1988, respectively, pursuant to Section 418055
- of the Ith and Safety Code, and shall gwiluate the

accuracy®[ the solid wnaste assessment test™Conducted.
oY g Cantinn RRTOR R4 ic addad ta tha husramen

Section 66796.54 of the Government
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66796.54. (a) On or before January 1, 1989, January 1,
1990, and January 1, 1991, the State Water Resources
Loutml Board shall submit a report to the Legislature
summarizing the extent of hazardous waste in solid waste
disposal sites and the potential effects these hazardous
wastes may have upon the quality of waters of the state,
and recommending actions needed to protect the quality
of water. Each report shall summarize the data from
those solid waste water quality assessment test reports
which have been submitted during the preceding year to .
California regional water quality control boards pursuant
to Section 13273 of the Water Code, and shall evaluate the
accuracy of Lhe solid waste water quality assessment tests
canducted.

(b) On or hefore July 1, 1988, and July 1, 1989, the State
Air Resources Board shall submit a report to the
Legislutuu. summarizing the extent of hazardous waste
in solid waste disposal sites and the potential effects these
hazurdous wastes may have upon the ambient air quality
of the state, and recommending actions needed to
protect the quuhty of air. The reports submitted on July
1, 1988, and July 1, 1989, shall summarize the data from
the solid waste air quality assessment test . reports
submitted to air quality maintenance districts and air
pollution control districts on or before July 1, 1987, and
January 1, 1988, respectively, pursuant to Section 41805.5
of the lh,.nhh and Safety Code, and shali evaluate the
accuracy of the solid waste assessment tests conducted.

SKC. 4. Section 41805.5 of the Health and Safety Code
is repealed.

SEC. 5. Section 41805.5 is added to the Health and
Safety Code, to read:

41805.5. (n) Except as provided in subdivisions (b)
and (¢}, the owner of a solid waste disposal site shall
submnit to ilie district on or before July 1, 1987, a solid

wasle air quality assessment test report that contains all
of the following:

(1) Test ggsults to  determine if there is any
umhxga(nm‘imdﬁll gas migration hcyond . solid
wiste disnosal site’s perimeter _ -
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certain costs, the bill would provide that o
reimbursement is required for a specified reasop.
(5) The bill would declare that it is to’ tqlu['e eftect
immediately as an urgency statute. J[ ;

The people of the State of California do e#act as tbl,)aws;

SECTION 1. Section 66796.54 of the Goveérnment
Code is repealed. | | |
SEC. 2. Section 66796.54 is added to the Goyernment
Code, to read: | {
66796.54. (a) On or before January i. 1989, Japuary 1,
1990, and January 1, 1991, the State Watcu’ Nesources
Control Board shall submit a report to the Legislature
summarizing the extent of hazardous waste in sofid waste
disposal sites and the potential effects| thesc hizurdous
wastes may have upon the quality of waters of the state,
and recommending actions needed to protect thé quality
of water. Each report shall summarize the dita from
those solid waste water quality assesstnent test reports

which have been submitted on or before January 1 of the

preceding year to California regional waler quality

control boards pursuant to Section 13273 of the Water

water quality assessment tests conducted. |

(b) On orbefore July 1, 1988, and July 1, 1989, the State
"Air Resources Board shall submit ﬁ report to the
Legislature summarizing the extent of hazardous waste
in solid waste disposal sites and the potential effects these
hazardous wastes may have upon the ambient air quality
" of the state, and recommending actions n_éeded to
protect the quality of air. The reports Eubmim{tl on July
1, 1988, and July 1, 1989, shall summar;ize the duta from
the solid waste air quality assessment iesl veports
. submitted to air quality maintenance distvicts and air
pollution control districts on or beforé July 1, 1987, and
Junuary 1, 1988, respectively, pursuant|to Scetion 418056
~of the 1" 1lth and Safety Code, and shall  -aluate the
ananvane AF the snlid waske assessment tesls conducted.

Code, and shall evaluate the accuracy bf the solid waste

R, P AB 3374

66796.54. (a) On or before January 1, 1989, January 1,
1990, and January 1, 1991, the State Water Resources
Coulrol Board shall submit a report to the Legislature
summarizing the extent of hazardous waste in solid waste
disposal sites and the potential elfects these hazardous
wastes may have upon the quality of walers of the state,
and reconmending actions needed to protect thé quality
of water. Each report shall summarize the data from
those solid waste water quality assessment test reports
which have been submitted during the preceding year to
California vegional water quality control boards pursuant
to Section 13273 of the Water Code, and shall evaluate the
accuracy of the solid waste waler quality assessment tests
conducted. -

(b) On or before July 1,1988, and July 1, 1989, the State
Air flesowrces Board shall submit a report 10 the
Legislature summarizing the extent of hazardous waste
in solid wasle disposal sites and the potential effects these
hazardous wastes may have upon the ambient air quality
of the state, and recommending actions needed to
protect the quality of air. The reports submitted on July
1, 1988, and July 1, 1989, shall summarize the data from
the solid waste air quality assessment test. reports
submitted to air quality maintenance districts and air
pollution control districts on or before July 1, 1987, and

- January ), 1988, respectively, pursuant to Section 41805.5

of the ealih and Safety Code, and shali evaluate the
accuracy of the solid waste assessment tests conducted.
SEC. 4. Section 41805.5 of the Health and Safety Code

is repealed.

- SEC. 5. Section 418055 is added to the Health and

Sufety Code, to read: :

41805.5. (a) Except as provided in subdivisions (b)
and (¢}, the owner of a solid waste disposal site shall
subinit to ihe district on or before July 1, 1987, a solid
wisle air quality assessment test report that contains all
of the following: .

(1) Test vesults to determine if there is any
andergronnc mndfill gas migration beyond solid

»
b olesle snnwivnaboae
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ambient air adjacent to the solid waste dispasal site to
determine the effect of the site on air qualily.

(3) Chemical characterization test results 1o
determine the composition of gas streams immediately
above the solid waste disposal site, or immediately above
the solid waste disposal site and within the solid waste
disposa) site, as appropriate, as determined by the
. district.

(4) Any other information which the district board
may require, by emergency regulation.

The solid waste air quality assessment test report shall
be prepared in accordance with the guidelincs developed
by the state board pursuant to subdivision (d).

(b) The owner of un inactive solid waste disposal site
shall complete and submit the screening questionnaire,
developed pursuant to subdivision (e), to the district on
or before November 1, 1986, unless the owner is required
to submit a report containing the same information
specified in subdivision (a) pursuant to a federal, state, or
district order, or unless exempted pursuant to subdivision
(c). The district shall evaluate the submitted screening
questionnaires in accordance with the guidelines
developed pursuant to subdivision (e) and shall
determine whether the owner of the site be required to
submit all, or a portion of, the information required to be
reported in a solid waste air quality assessment test
- report. The district shall notify the owner in writing on
or before January 1, 1987, of the information identified in
subdivision (a) to be submitted for the siie. After
receiving this notification, the owner of the inactive solid
waste disposal site shall submit a solid waste air quality
assessment  test  report containing the required
information on or before January 1, 1988, to the district.

(¢) A district may exempt from subdivisions (a) and
(b) a solid waste disposal site or inactive solid waste
disposal site which has accepted or now contains only
inert and nondecomposable solids. To receive an
exemption, the owner of the site shall subinit, on or
before November 1, 1986, a copy of all permits, all waste
discharee reauirements pertinent to the site, nnd any

o - ' g

whether an exemption should be granted to the site.
(d) On or before February 1, 1987, the state board, in
coordination with the districts, shall develop and publish
test guidelines for the solid waste air quality assessment
report specifying the air contaminants to be tested for

. and icentifying acceptable testing, analytical, and

reporiing ethods to be employed in completing the
FEpoNt. »

(¢) On or before October 1, 1986, the state board, in
coordination with the districts, shaill develop and publish
4 seyeening questionnaire for inactive solid waste disposal
sites and guidelines for evaluating the questionnaire by
the districts pursuant to subdivision {(b). The screening
questionnaire and guidelines shall require an inactive
solid waste disposal site to be evaluated based on the
nature and age of materials in the site, the quantity of
materials in the site, the size of the site, and other
appropriate factors. The guidelines for evaluating the
screening questionnaire shall require a district to weigh
heavily the proximity of the site to residences, schools,
and other sensitive areas, and to pay particular attention
to polential udverse impacts on facilities such as hospitals
and schools, und on residential areas, within one mile of
the site's perimeter. .

(f) A district may reevaluate the status of a solid waste
disposal site, including sites exempted pursuant to
subdivision (¢}, and require the owner to submit of revise
a solid waste air quality assessment test report after
Januvary 1, 1987. 'The district shall give written notification
Lo the owner of the solid waste disposal site that a solid
waslte nir quality assessment test report is to be submitted,
or that the existing report is to be revised, and the date
by which the report is to be submitted. '

(8) A district shall evaluate any solid waste air qualily
asscssiment  test  reports  submitted pursuant to
subdivisions (a), (b), and (f), and dctermine if the
report’s testing, analytical and reporting methods comply
with the guidelines developed pursvant to subdivision
(d). If the district determines that the solid waste nir
quality usscssment  test  report complies with the

P T T LTV T | TR T -
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determines, after evaluation of the report and

. consultation with the state department and the California
Waste Management Board, that levels of on¢ or more
specified air contaminants pose a health risk to hwnan
beings or a threat to the environment, the district shall
take appropriate remedial action.

(h) If a district determines that a solid waste air
quality assessment test report does not conply with the
guidelines developed pursuant to subdivision (d), the
district shall provide the owner of the site witli a written
notice specifying the inndequacies of the report and shall
require the owner to correct the deficiencics and
resubmit the report by a date determined by the disirict.

(i) For the purpose of this section, the following

definitions apply:

(1) “Inactive solid waste disposal site” means a solid
waste disposal site which has not received any solid waste
for disposal after January 1, 1984, |

(2) “Landfill gas” means any untreaied, raw gas
derived through a natural process from the
decomposition of organic waste deposited in a solid waste
disposal site or from the evolution of volatile species in
the waste. |

(3) “Perimeter” means the outer bounduary of the
entire solid waste disposal site property. o

(4) “Solid waste disposal site” means a place, location,
tract of land, area, or premises in use, or whicl has been
used, for the landfill disposal of solid waste, as defined in
Section 66719 of the Government Code, or hazardous
waste, as defined in Section 66714.8 of the Government
Code, or both.

(5) “Specified air contaminants” mceans substances
determined to be air contaminants by the state bowrd in
coordination with the distriets. The state board and the
districts shall consider determining the following

compounds to be air contaminants for purposes of this

paragraph: benzene, chloroethene, 1,2-dihiomoethane,
1,24hloroethane benzyl chloride, gchilorobenzene
diciorobenzene, 1,1-dichlorocthene, € hloromethan
r 1k hadearan aenlflide  rtvachlorocthviene.

—_— AB 3374

trichloroethylene, trichloromethane, xylene, and any

other substance deemed appropriate by the state board

or a district.

" SEC. 6. Section 3 of this bill incorporates changes to

Seclion 66796.54 of the Government Code proposed by
both this bill and AB 3088. It shall only become operative

if (1) both bills are enacted and become effective on or

before Junuary 1, 1987, but this bill becomes operative

first, (2) this bill repeals and adds Section 66796.54 of the

Government Code and AB 3088 nmends Section 66796.54

of the Covernment Code, and (3) this bill is enacted after

A 3088, in which case Section 66796.54 of the

Government Code, as added by Section 2 of this bill, shall

remain operative only until the operative date of AB -
3088, at which time Section 3 of this bill shall become
operalive.

SIEC. 1. Neimbursement to local agencies and school
Qistricts for costs mandated by the state pursuant to this
act shall he made pursuant to Part 7 (commencing with
Section 1'7500) of Division 4 of Title 2 of the Government
Code and, if the statewide cost of the claim for
reimbursement does not exceed five hundred thousand
dollars ($500,000), shall be made from the State Mandates
Cluims Fund, except that no reimbursement is required
by this act pursuant to Section 6 of Article XIII B of the
California Constitution for the cost of the program or
level of service mandated by this act that the loeal agency
or school district has the authority to levy service charges,
fecs, or nssessments sufficient to pay that cost.

SIC. 8. This act is an urgency statute necessary for
the iimmediate preservation of the public peace, health,
or safety within the meaning of Article 1V of the
Constitution and shall go into immediate effect. The facts
constituting the necessity are:

In order to fully and fairly implement the provisions of
Chapter 1532 of the Statutes of 1984 relating to disposal
of hazagdous waste, and to implement the reporting
requi ﬂ“nts of this act, as quickly as sible, it is
neracenicy thal thig act take effect. smmed Y.
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determines, after evaluation of| the rféporl and

. consultation with the state department and the Culifornia

Waste Management Board, that leyels of oﬁq o more
specified air contaminants pose a health visk to humnan
beings or a threat to the environment, the district shall
take appropriate remedial action. | | |

(h) If a district determines that a solid waste air
quality assessment test report does not comply with the
guidelines developed pursuant to %:ubdivisg‘bn (d}), the
district shall provide the owner of the site wd}lh a wrillen
notice specifying the inndequacies of the report and shall
require the owner to correct the decficiencies and
resubmit the report by a date determined by the district.

(i) For the purpose of this sq‘ctio:__i, ll;h;; following
definitions apply: o

(1) “Inactive solid waste disposal site” nicans a solid
waste disposal site which has not received any solid waste
for disposal after January 1, 1984, = ‘J

(2) “Landfill gas” means any untreated, raw gas
derived through a natural 'process | from the
decomposition of organic waste deposited in a solid waste
disposal site or from the evolution of volatile species in
the waste. | .

(3) “Perimeter” means the outer boundarvy of the
entire solid waste disposal site prcfpergy. j }

(4) “Solid waste disposal site” means a place, location,
tract of land, area, or premises in use, or which has been
used, for the landfill disposal of solid wastc, as defined in
Section 66719 of the Government Code, or hazardous

waste, as defined in Section 66714.8 of the Government

Code, or both. : :

(5) “Specified nir cnntmniuunks" maans substances
determined to be air contaminants by the state bonrd in
coordination with the districts. The state board and the
districts shall consider determining he following

compounds to be air contaminants for purposes of this

paragraph: benzene, chloroethene, 1,2-dibromoethane,
1,2 ‘hloroethane benzyl chlol‘ridc, chlorobenzene.
Ainiiwnhenyane | l-dichlorocthene, «.chiloromethne
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teichloroethylene, trichloromethane, xylene, and any
other substance deemed appropriate by the state board
or a district.

SEC. 6. Section 3 of this bill incorporates changes to
Section 66796.54 of the Government Code proposed by
both this bill and AB 3088. It shall only become operative
if (1) both bills are enacted and become effective on or
before January 1, 1987, but this bill becomes operative
first, (2) this hill repeals and adds Section 66796.54 of the
Government Code and AB 3088 nmends Section 66796.54
of the Covernment Code, and (3) this bill is enacted after
AB 3088, in which case Section 6679654 of the
Government Code, as added by Section 2 of this bill, shall
remain operative only until the operative date of AB -
3088, at which time Section 3 of this bill shall become
operalive. ‘

"SIKC. 1. Reimbursement to locel agencies and school
districts for costs mandated by the state pursuant to this
act shull be made pursuant to Part 7 (commencing with
Section 1'7500) of Division 4 of Title 2 of the Government

‘ode and, if the statewide cost of the claim for
reimbursement does not exceed five hundred thousand
doltars ($500,000), shall be made from the State Mandates
Claims Fund, except that no reimbursement is required
by this act pursuant to Section 6 of Article X1II B of the
‘Californin Constitution for the cost of the program or
leveld of service mandated by this act that the loeal agency
or schiool district has the authority to levy service charges,
fees, or pssessments sufficient to pay that cost.

SIC. 8. This act is an urgency statute necessary for
the immediate preservation of the public peace, health,
or safety within the meaning of Article IV of the
Constitution and shall go into immediate effect. The facts
constituting the necessity are:

In order to fully and fairly implement the provisions of
Chupter 1532 of the Statutes of 1984 relating to disposal
of hazardous waste, and to implement the reporting
require, .nts of this act, as quickly as ~-ssible, it is

oot thie ot taka offect immedi v
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Landfill Gas Report to APCO

Summary of Test Results (See attached Disposal site Report)

Disposal site description
Gas collection system
Area map
Surrounding land use
Current

Proposed

Monitoring System
Disposal site map
Well locadons
Probe descriptions
Equipment descriptons
Analysis.methods

Resuits:
Ambient air
Gas characterization
Off site migration
Quality Assurance
Photographs

Remedial Acrion
COrdered.
Results



Disposal site Name:

® DISPO?AL SITE RILQ)RT

Location (Latitude and Longiwde or UTM coordinaics):

COMPOUND
Vinyl Chloride
Benzene

Ethylene Dibromide
Ethylene Dichloride
Methylene Chloride
Perchloroethylene
Carbon Tetrachloride
Methy! Chloroform
Trichloroethylene
Chloroform

Methane

AMBIENT AIR SAMPLING
Concentrations, ppb

UPWIND DOWNWIND
Sie 1 Site 2 Siie 1 Site 2
Laboratory
Detection Limits,
ppb

BACKGROUND
Background
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CHAIN OF CUSTODY RECORD

.’é’mmus AGENCY:

STATION ADDRESS:

STATION NAME:

STATION OPERATOR:*®
ReTinquished By:* : FReceTve&?y:* | Date/Time
L | L
Relinquished By:= [ Received By:* [ Date/Time
I !
] |
Aecsived ror Laparatory 3y:~ | bate/iime
i
|
Metnod. oT Snipments
TO' BE COMPLETED BY LABORATORY
! SAMPLE NO. % LABORATORY NO. |
' |
. | | i
| | |
DISPOSITION:
IMMEDIATE _ _ SECURED
ANALYSIS |__|  STORAGE |[__|  REFRIGERATOR | __| 1D YES ||
FREEZER | 1D NO |_ |

* Print name after signature.

, Alr Resources Board
’ Laboratory Services Section

P 1309 T Street
' ‘ Sacramento, CA 55814





