
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 local 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 quality assessment test 
report to the local 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 Sol id 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 likely to result from the implementation of 
the proposed Guidelines. 
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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 quality 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 • 

• 

• 
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TESTING GUIDELINES 
FOR ACTIVE SOLID WASTE DISPOSAL SITES 
Prepared Pursuant to California Health and Safety Code Section 41805.5 

L JNTRODUCTION 

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 Association (CAPCOA) 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 signeQ AB 3374 (Calderon) (Health and Safety Code Section (HSC) 
41805.5, attached as Appendix A) which made modifications to AB 3525. As part of the new 
starute. the ARB was directed, in consultation with the air pollution conrrol districts, 
to develop guidelines to ~moiement the new starute. AB 3374 requires these guidelines to 
contain information "specifying the air contaminants to be tested for, and identifying 
acceptable testing,. analytical, and reporting methods to be employed in completing the 
report" required by the statute. ARB staff,. jointly with the original CAPCOA committee, 
has developed; these'. guideliiJ.es to. comply with. AB 3374. Also participating in the 
development of these guidelines was the Waste 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 AB3525. 

• 
HSC 41805.5 requires all active disposal sites to conduct tests and measurements to 
determine the composition of landfill gases, the presence of specified air contaminants in 
the ambient :ur. and whether off site subsurface· migration of landfill gas is occurring. 
H:SC 41805:5 also directs the ARB to publish landfill testing guideiines ''specifying air 
contaminants to be- tested for and: identifying acceptable testing, analytical and reporting 
memods." An active· disposal sire is one which is currently receiving solid waste or has 
received solid waste after January 1, 1984. HSC 41805.5 requires all active disposal sites 
to report test results to air pollution control officers (APCO) by July 1, 1987. If, 
however, the report is not complete by July 1, 1987, the APCO may place the disposal site 
on a compliance schedule 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 screening process. The APCOs will review the test reports, and if the APCO 
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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: 

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

2: Analyses for specified air com:aminants in rhe ambient air adjacent to the soiid waste· 
disposal site·to determine rhe effect of the site on air quality. 

3. Test results to determine if there is any underground landf'ill gas migration beyond 
rhe- solid waste disposal site's perimeter.:· 

HSC 41805:5 requires. all solid. waste: assessment test reports to be- filed by July 1, 1987. 
~ 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 Legislature 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 pl'C1)ared, each disposal site 
owner must submit. a proposal to the· APCO for approval. The proposal should include a 
description of the· gas, characterization system to be used, location of all momtoring 
weils";. both on- and off' the- site~ an_. ambient air monitoring plan; and all the resuits of 
past air or landfill gas. testing performed at rhe site; including the results of any 
testing done to prepare the proposal. Testing cannot 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 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.S 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 

-

• 

A 
W 

• 

-

2 



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 com.ply with HSC 
41805.5, the test report must contain: 

"1. Chemical characterization test results to determine the com.position 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. 

'.L Analyses for specified air. contarninanrs in the' ambient air adjacent to· the solid waste 
disposal site to·determine tile effect oi the site on air quality. 

3. Test results to derermine if there is any underground landfill gas migration beyond 
the- solid: waste disposal site's perimeter." 

HSC 41805:S requires, all solid. waste: assessment test reports to 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 Legislarure 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 
description of the gas; characterization system to be· used,. location of ail monitoring 
wells-;. both· on: and. off· the site~ an. ambient. air· monitoring plan; and. ail the results of 
past air or landfill gas testing performed J.t the site;. including the results of J.nY 
testing done to prepare the proposal. Testing cannot 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 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 stream characterization test, the owner will perform either. the integrated 
surface sample or the landfill gas test and the integrated surface sample to determine 
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what is in the landfiU gas. Sei::tion 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 m contains the 
ambient air testing information. 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 

• 

Toe 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, 
larui:611 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 sample downwind of the disposal site 
and assume that upwind concentrations approach zero. For the off site gas migration 
testing, a maximum of four probes are installed around the disposal site and tested for 
total organics as methane. Section V contains the specific procedures for Category II 
testing.. 

To ensure· that the site is adequately characterized. the Category IT site will also be 
required to complete the questionnaire in Attachment 3 if the alternative limited testing 
is conducted. The APCO will evaluate the Category Il 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 66i96.54(b) requires the ARB to prepare a report to the 
legislature on "the· extent of hazardous waste in solid waste disnosal sites and ,he· 
potential effects these hazardous wastes may have upon the ambient air quality of the 
state." In order to prepare this repon 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 

3 



2. Testing the air immediately above . the disposal site surface and testing the gas within -
the disposal site using both the integrated surf ace 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 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 testing as set out in these guidelines, and the integrated surface 
sampling for one 50,000 square-foot grid of the dispesal site. 

Landfill gas testing requires the compounds listed in Attachment 1 to be determined to the 
"disposal site'~ detection: limits~ Integrated surface· sampling requires the· compounds 
listed in·Attachment L to be determined to the "air" deteetion 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. installed well should 
be to a depth. of at least 6 feet below the bottom of the intermediate or final cover. The 
well should not penetrate any leachate liner. During installation the contractor should 
take appropriate step$ 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 should run north-south, east-west. 
Connect the opposite comers 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. 
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2. Testing the air immediately above _the disposal site smface 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 equf pment 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 characterization of the landfill gas by sampling the air immediately 
above the disposal site· surface and mthin the disposal site, the owner should conduct the 
disposal site gas testing as set out in these guidelines, and the integrated surface 
sampling for one 50,000 square-foot grid of the d.ispesal site. 

Landfill gas testing requires the compounds listed in Attachment 1 to be determined to the 
"disposal· site" detection: limits~ Integrated surface· sampling 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. installed well should 
be to a depth. of at least 6 feet: below the bottom of the intermediate or final cover. The 
well should not penetrate any leachate liner. During installation the contractor 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 
~ . ,... ...~- • Pl.. .... disposal site on a scale map with the box sides :-11~' ~~.--- "?~ 
~-/; ~_..I/ ~-­
. ,.., · 100 feet outside the filled area edge, The 

~=~ sides should run north-south, east-west 
Connect the opposite comers with diagonals. :,o~~li~~i~\~~- 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 
•. s the Attachment 1 compounds. 

F~gure 1: Well Location Example 
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To complete the HSC 41805.5 requirements for characterizing landfill gas, the owner should 
perform an investigation of methane emissions from one 50,000 square-foot grid of the 
disposal site along with the landfill gas test. 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 cenain 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 sampling,. the pipe should be 
capped. or a valve installed to prevent gas leakage. If the owner removes the well. the 
hole should be filled and resealed. to prevent gas escape. 

2~ Data· 

For each sample, the-owner should record: 

~- Date-, time~ and sample location: 

b. Methane, CO
2
, oxygen, and nitrogen concentrations. 

c. Concentrations of compounds listed in Attachment 1. Analytical methods are included 
inAttachment 2 .. 

• 
d; The operating schedul~ status, and gas quantity extracted for any landfill gas 
collection system for the:previous 3 days for each. day sampled . 

B. IntegratedSurface 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 sample 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 
these areas. The areas not to be tested must be approved prior to the testing by the 
APCO. 



1. Number of Samples 

One sample will be collecied from each of the five grids, and one sam.ple from near the 
edge of any evaporation pond on the site. 

2. Sampling 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 instantaneous wind speed exceeds 10 miles per hour. Average wind speed is 
determined on a 10 minute 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 pottable • 
self-contained unit 'Nlth·_ its own~ internai 
power source. The integrated sampler 
consists of a stainless steel collection11--,00·-- probe approximately 3 . .5 inches in diameter 
(funnel:. 316 stainless. steel),. a 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: One 12V DC pump; The diaphragm is 
made of nonlubricated Viton® rubber. The 
maximum pump unloaded flow rate is 4.5 liters 
pet minute;. 

500' 

c. One 10-liter Tedlar® bag with a valve. • 
The Tedlar'~ bag is contained in a light 
sealed cardboard box to prevent photochemical 
reactions from occuning during sampling and 
transportation. The valve is a push-pull 
type constructed of alUtninum 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 milliliters with major 
graduations (labeled) every 5 ml and minor 
graduations every 1 ml. 

Figure 2: Walking Pattern 
Scui= Somla Coast AQMD 
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L Number of Samples 

One sample will be collected from each of the five grids, and one san1ple from near the 
edge of any evaporation pond on the site. 

2. Sampling Conditions 

a. Average wind speed suitable for this sampling procedure is less than 5 miles per hour. 
Smface 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 speed is 
determined on a 10 minute 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 
self-contained unit with its. own.. inre...-rnal 
nower source; The inteirrated samuler 
consists of a stainless steel collection 

i,---,oo·-~ probe approximately 3.5 inches in· diameter 

,... 

(funnel:; 316 stainless. steel),. a flow meter, 
a pump; and a 10-liter Tedlarzi bag enclosed 
in a light sealed cardboard box. 

a. Power: Two 9 volt batteries. 

b. Pump: One 12V DC pump. The diaphragm is 
made of nonlubricated Viton® rubber. The 
maximum pump unloaded flow rate is 4.5 liters 
per minute;. 

c·. One· 10-liter Tedlar® bag with a valve. 
The Tedlar® bag is contained 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 Viton181 o-ring seal. 

d. Rotameter made of borosilicate glass 
with a flow range of O 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 
Saun:e: Somh Coast AQMD 
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e. Air Flow Control Orifice: Needle valve in the flow meter. 

f. Funnel: 316 stainless steel 

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. Dming sampling, the probe 
is to be placed approximately 2 to 3 inches above the disposal site surf ace. A separate 
gas sample of approximately 8 to 10 liters will be collected froni each grid. The sampler 
will be set at a flow rate of approximately 333 cubic centimeters 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 approval is obtained from the APCO • 

• 
Figure 3: Integrated Surface Sampler 

Sowm: Saad!CoutAQMD. 

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. 

S. 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. 
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IlI.. 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 smface 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 option has two pans. One ad.dresses sites with different day 
and night wind patterns and one addresses sites with the same day and night wind patterns. 
The option chosen will depend O!]. the results of che mereorologicai. survey. 

A.. OPTIONl 

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 continuously, at lease one of the sampling days should be a day before the gas 
collection system is turned on after a. typical inoperative- period. This option requires 
twenty-four hour samples to be taken on 3 separate, not necessarily consecutive; days. 

2~ MeteoroiogicalSurvey 

A meteorological survey should be conducted prior to ambient air sampling in 0tder to 
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 suromm+ze how wind flow patterns at the 
site will be characterized based on: previously collected on site meteorological data, 
data collected nearby (e.g., local airpon 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 
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Ill. AMBIENT AIR MONITORING 

HSC 41805.S requires that air adjacent to disposal sites be tested and analyzed for 
specified air coT1taminants. To comply with HSC 4180S.S, 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 smface 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 landflU 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 option has two pans. One addresses sites with different day 
and night wind patterns and one addresses sites with che same day and night wind i_Jatterns. 
The option chosen will depend o~ the results of die meteorological survey. 

A:.. OPTION•l 

L 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 continuously, at least one of the sampling days should be a day before the gas 
collection system is turned on after a. typical inoperative period. This option requires 
twenty-four hour samples to be taken on 3 separate,.notnecessarily consecutive; days. 

2~ Meteoroiogicai Survey 

A meteorological survey should be conducted prior to ambient air sampling in order to 
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 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 
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sampling equipment will be installed at the appropriate locations which will be determined · 
by: , 

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 height) 
and a minimum of sixty feet from 
obstacles such as trees,. shrubbery and 
buildings. Air flow around the inlet 
probe should be unresrr:icted in an arc
of at least 270 degrees with the 

• 

predominant wind direction for greatest. 
expected pollutant concentration 
potential. included in the 270 degree 
arc~ The, sampler. locations, should 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 
downwind station;. Wind speed. and 
direction measuremencs will continue to 
be collected throughout the ambient air 
sampling period to verify that the 
rneteoroiogical criteria are met. 

Figure 4: Option 1 
Sauce: Soudl Coal AQMD 

Ambient air samples will be collected over a 24-hour period beginning and ending at 10:00 
A.M 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 
direction 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 hou..TS of collection. 

b. Specific Sampling Criteria 

i. At sites that experience different day and night wind flow patterns, a 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 
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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 airection for 24 hours. a rninirovm 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 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 directionally controlled samplers as well as 24-hour 
samplers. Comparison 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 meteorological 
conditions are characterized by the following meteorological conditions: 

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

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

No. sampling will be conducted under the following adverse meteorological conditions: •a. Precipitation 

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

S. 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 mi])jmeters with major graduations (labeled) e 
every 5 mm and minor graduations every 1 mm. 



prevailing wind direction. The clirectionally controlled samplet(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 nunimum of two 24-
hom 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 should 
be placed at locations which will sample under the stable (drainage) wind conditions 
identified. in the mereorological 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 
ambient air quality standards. and the effects the disposal site. has on the ambient air 
quality., 

.t.. Sampling: Conditions 

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

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

b.. Daytime conditions with ave:r:ige wind speeds of tCD. roDe~ p~ hour()l" le~s. 

No sampling will be conducted. under thefollowing adverse meteoroiogicai conditions: 

a. Precipitation 

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

S. 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 mjlljmeters with major graduations (labeled) 
every S mm and minor graduations every 1 mm. 



4. Air flow control orifice made with 316 stainless steel capi.µary tubing. 

5. Bypass valve. 
.I 

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

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

b. Wind directionally controlled system 

1. W"md direction sensor with a vane which has a range of O - 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 'Nith continuous recorder. 

1. Anemometer three cup assembly 'Nith a. range-of 0-50 miles per hour and a threshold of 
0.75 miles per hour or less. 

2. Wind. vane. 'Nith: a range of O - 540 degrees and a threshold of LOO 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 between 1 :00 
P.M. and 2:00 P.M. 'Nill be averaged and 
reported as the 1:00 P.M. hourly 
average~ Wind speeds 'Nill be· reported 
in miles oer hour;. Wind directions 'Nill 
be reported. using the. s"ixteen point ✓.. eua,..,...._:z......aJIII~• _,,, Gscale (sixteen directional points ~llkltAI--.,_,...corresponding to the mariner's compass 
rose on which each direction is --e 
equivalent to a 22 1/2 degree sector of El 

a 360 degree circle). For example. wind 
directions would be N, NNE, NE. E ESE, 
SE,SSE,S,SSW,SW.WSW,W,WNW,NW, 
andNNW. 

B. 0PTION2 
,,. 121 1.89 ,,.. ~ ~ 

1. General Procedures 

HSC 41805.5 requires that air adjacent 

See Option 1. Figure S: Option 2 
Somco: Soulh Coast AQMD 
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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 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 
disposal site' should be placed at sites, m sample under the stable (drainage) wind 
conditions identified in the meteoroiogical survey. The less than 24-hour sampier loc:ited 
upwind of the disposal site should be placed near the upwind 24-hour sampler. The start 
and stop times for the less. than 24-hour samplers will correspond m the stable (drainage) 
conditions identified by analyzing the the hourly, wind roses_ The 24-hour samplers will 
operate continuously for the specified 24 hours and the less than. 24-hour samplers will 
only operate'. when.· the· wind: directiom is, coming- across, the disposal site: to the downwind 
sampler.. This will' allow the downwind less than 24-hour sampler(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 place both upwind and downwind 
of the site based. on the prevailing wind direction so that. the upwind sampler only 
collects air that has: !Wi. 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 directionally controlled samplers as well as 24-hour 
samplers. Comparison 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 

See Option 1. 

S. Equipment Description 

See Option 1. 

6. Wlnd Data Reporting 

See Option 1. 

-

• 

A 
W' 

• 

12 



to disposal sites be tested and analyzed for specified air contaminants. These guidelines 
reqwre 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 thani 24-hour sampler(s) located downwind. of the 
disposal. site· should be placed ar sites. to sample under the stable (drainage) wind 
conditions identified in the mereoroiogical survey. Tne less than 24-hour sampier located 
upwind of the· disposal sire should be placed near the upwind 24-hour sampler. The start 
and stop times for the less. than 24-hour samplers will correspond to the stable (drainage) 
conditions identified by analyzing: the the houriY' wind roses_ Toe 24-hour samplers will 
operate continuously for the· specified. 24 hours and; the- less than. 24-hour samplers will 
only O'{lerate· when:: the· wind clirectiom is. coming- across the disposal site: to the· downwind 
sampler.. This; will' allow the- downwind less; than 24-hour sampler(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 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 ilie downwind sampler only 
collects air thaf nas passed over· tfie· disposal~site; Additional -1,4. hour samplers•-sh-ouid 
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 directionally controlled samplers as well as 24-hour 
samplers. Comparison 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 

See Option 1. 

S. Equipment Description 

See Option 1. 

6. Wind Data Reporting 

See Option 1. 

12 



-

• 

• 

C. OPTION3 

1. General Procedures 

HSC 41805.S 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 Air Sampling 

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

a. At sites that experience different 
day and night wind. flow patterns, a 
minimum of three 24-hour samplers will 
be required.. One 24-hour sampler will 
be placed on both upwind and downwind of 
the site based on the prevailing wind 
direction. Additional· 24 hour samplers 
will be locateddownwindofthedisposal site 
at sites which will sample under the .G
stable (drainage)" wind conditions 
identified in the meteorological survey. 
In addition, one 24-hour sampler will be 
placed in the vacinity of the disposal site, 
approximately one mile away, so it will 
not be affected by the disposal· site l'il,._. - •JTD u:c,11,ff:D· t, .... ~1N0 a, 

TMI: ~TU. OL,11110.. OAY ....... •1..-fUC~missions~ This 24-hour sampler should cgm,I.TJ~ 

also be approximately one mile away from i.c U>c •ITlt i..,p;:a,KD I,. 'n-4 t...,,1•'1S
......-,u.1. ..-£A auT NIIT """S:CTrD H'other possible major emission sources so =:tnMIJilllllfl' ~•TH»•·~ ,,_..-....

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

Figure 6: Option 3 
Sam:e: 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 infonnation 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 roinirolUll 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. SampiingConditions, 

See Option 1. 

5~ EquipmentDescription 

See Option· L 

6. W'md Data Reporting 

See Option L 

D. GENERIC ANALYTICAL METHODS 

HSC: 418055 directs the· ARB to publish testing guidelines. "specifying air contaminants to 
be tested for and identifying acceptable-- testing;. anaiyricaL and reporting mehtods. The 
following generic analytical methods comain a brief description of the standard operating 
procedures (SOP) used by the ARB to 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. 

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

2. Method for Carbon Tetrachloride, Chloroform, Ethylene Dibromide, Ethylene Dichloride, 
Methyl Chloroform, 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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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 
identif.i.ed 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 obstaeles 
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~ Sampling Conditions-. 

See Option 1. 

5~ EquipmentDescription 

See Option" L 

6. Wind Data Reporting 

See Option 1. 

D. GENERIC Al"l'ALYTICAL METHODS 

HSC: 41805.5 directs the· ARB to publish testing guidelines "specifying air. contaminants to 
be testecL for and.. identifying acceptable· testing,. analytical and reporting mehtods. The. 
following generic analytical methods contain a. brief description of the standard operating 
procedures (SOP) used by the ARB to sample and analyze specific compounds. Specific SOPs 
are contained in Attaehment 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. 

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

2. Method for Carbon Tetrachloride, Chloroform, Ethylene Dibromide, Ethylene Dichloride, 
Methyl Chloroform, 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. Generai 

HSC 41805.5 requires disposal site owners to test for off site underground gas migration. 
1f the owner has chosen to use landfill gas testing, the migration testing can be limited 
to total organic· gases. as methane; If the owner chooses to use the integrated surface 
sampling,. air the wells, shouid be tested for total organics as methane;. and the two· with. 
the highest methane concentrations. shouid be testedfor the Attachment. 1 compounds. 

The testing should be done at the disposal site edge in wells 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 installed at the waste disposal site perimeter for 
each 1000 feet of site perimeter. The· site perimeter is the outer edge of the area which 
is permitted to receive waste. The·. wells should be· piaced at the site perimeter between 
the filled. area and the areas off site· where gas migration wouid be a potential threat to 
public health 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 ionization detector, or similar detector, with a lower detection limit of 2 ppm 



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 Tedlar8 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: Rel)orting 

For each sample, the owner should record:: 

a.. Date, time, and sample location: 

b_ Percentage of total organic compounds: measured as_, methane using a flame ionization. 
detector;. or similar detector, with a lower detection limit of 2 ppm. and if the 
integrated surface sample was used, the concentrations of the Attachment 1 compounds in 
the two samples with the highest concentrations of methane. 

c.... \Vhether any landfill gas collection systemwas,operating. 

Y. CATEGORYIISITETES'IING 

Upon approval by the APCO, a. sire owner may perform Category II site testing: 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 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 adequately 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 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. 

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;.andsampie·location. 

b~ Percentage of total organic compounds measured· as,. methane using a flame ionization 
detector; or similar deteetor, with a lower: detection limit of 2 ppm, and if the 
integrated surface sample was used, the concentrations of the Attachment 1 compounds in 
the two samples with the highest concentrations of methane. 

c.... Whether. any landfill gas collection system was operating. 

Y., CATEGORY IISITE TESTING 

!Jpon. approval by the APCO, a site owner may perform Category II site testing. 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 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 SO 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 adequately characterized, the Category II 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 leveL 

b. Walle to the cenrer point of the disposal 
disposal site in a pattern similar to that shown 
held within three inches of the disposal site surface. 

site. 
in 

Walle over 
Figure 2 abov

the 
e: 

central 
The probe 

acre- of 
must 

the 
be 

c~ On the· map; note the location of any reading above 50 ppm. methane. 

B. LandfilliGas.Test. 

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

C. Ambient Air Testing 

The owner will perform ambient air testing by placing one ambient air sampler downwind of 
the disposal site and talcing· one twenty-four hour sampie.. The sample should be tes_ted for 
the· Attachment 1 compounds. If, however, chloroethene (vinyl chloride) was detected in 
the landfill 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. 

VI. 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. 
The methods should include equipment specifications, acceptance testing, sample handling 
and chain of custody procedures such as length of time before analysis, temperature 
control on samples, 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· m rain: Use of chain of custody forms is recommended. A sample chain of 
custody record is attached as Appendix C. Field data sheets will be used to record 
sampling date and. location, initials of individuals conducting sampling, analysis and data 
reduction~ samnie number, initial and final time and flow, malfunctions, leak checks, and 
weather conditions (e;g;, rain) which could influence sample results. The initial and 
final flow will~ be averaged for the· 24-hour sampling period if a flow controller is not 
used. Procedures for sampling: with Tedlar bags, including testing, 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 scale. 

Ambient. sampling precision will be calculated from at least 2 samplers collocated at a 
site of expected; maximum concentrations. The samplers should be located between 6 and.12 
feet apart. Collocated samples will be· collected daily for the 3 -days of ambient 
sampling. One sampler will 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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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. 
The methods should include equipment specifications, acceptance testing, sample handling 
and chain of custody procedures such as length of time before analysis, temperature 
central on samples, 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- to, rain:, Use of chain of custody forms is recommended. A sample chain of 
custody record is attached as Appendix C. Field data sheets will be used to record 
sampling date and. location, initials of individuals conducting sampling, analysis n.nd data 
reduction; sample number, initial and final time and flow, malfunctions, leak checks, and 
weather conditions· (e;g;, rain) which could influence sample results. The initial and 
final flow. wiff be averaged for the· 24-hour sampling period if a flow conn-oiler is not 
used. Procedures for: sampling. with Tedlar bags, including testing, 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 scale.. 

Ambient. sampling precision will be calculated from at least 2 samplers collocated at a 
sire- of' expected maximum concentrations. Toe samplers should be located· between 6 and. 12 
feet. aparL Collocated samples will be- collected daily for the 3 . days of ambient 
sampling. One sampler will 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 qualj.ty contr0l 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. Calibration 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 uSC?(i. 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 flow controllers with critical 9rifices should be calibrated against a 
referenced±1ow meter at the initiation of a monitoring period. 

Sampling flows should. be checked in the field and noted before and after each sampling 
period.. . Before· fiows are checked. the· sampling system should be leak: checked. The 
initial flow: should be within· ± 10% if a calibrated uressure transducer is used to 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 sampling pumps, 
meteorological insmnnents. extension cords, crimps in sampling tubing, and leaks. 

• F. Data Validation • Precision, Accuracy, and Completeness 

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 •XX 100 -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-Xx 100 -y 

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 :1 site· and the length of :1 sample cannot be verified, or if the sampling 
medium breaks during samnling or shipment for analysis. Data will be· corrected to reflect 
discrepancies in the sampling r1ow based on the results of a fiow audit. 

G:.. Performance· Audits. 

For sampling with: sorbenc tubes,. a· referenced flow measuring device with a standard 
limiting orifice- should be used to verify the indicated flows on the samplers. Flow 
audits 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 results. 

R. Quality Assurance Reports 

Quality· assurance activities and data. will be summarized by the staff conducting the 
sampling- and. inciuded as an attachment to the final data summary. 

VIL TEST REPORT EVALUATION 

HSC 41805.S(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.S (t) provides that districts may reevaluate the status of a site 
and require additional testing as necessary. 

•-

A 
W' 

• 

20 



Accuracy should be determined from the pexformance audit of flows or spiked samples and 
should be calculated using the following equation: 

A=Y-Xx 100 
---y-

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. 1r. a site· and the· lengt.h of a sample canner be verified., or if the sampling 
medium breaks during sampling or shipment for analysis. Data will be corrected to reflect 
discrepancies in the sampling t1ow based on the results of a t1ow audit. 

G:... 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 samplers. Flow 
audits should be conducted at least once during a monitoring period. Analytical audits 
should be conducted by spilcing samples with referenced standards or by having another lab 
analyze split samples for comparison of results. 

H. Quality Assurance Reports 

Quality assurance activities. and. data will be summarized by the staff conducting· the 
sampling-anciincluded.as an attachment to the final dam summary. 

VIL TEST REPORT EVALUATION 

HSC 41805.S(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 uncenain. HSC 41805.5 (f) provides that districts may reevaluate the status of a site 
and require additional testing as necessary. · 
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ATIACHMENT 1 

SPECIFIED AIR CONTAMINANTS 

• 

Detection Limits, ppb 
COMPOUND Air Disposal site 

Chloroethene (Vinyl Chloride) CHz:CHO 2 500 

Benzene c;i6 2 500 

1,2~Dibromoethane (Ethylene Dibromide) BrCH,_CH Br 0.5 1
2 

1,2:Dichloroethane (Ethylene Dichloride) ClCH.,CH,Cl 0.2 20. . 
Dichloromethane. (Methylene- Chloride) C1½Cl2 

l 60 

Tetraehloroethene. (Perchloroethylene) Cl,C:CO~ 0.2 10 

Tetrachloromethane· ( Carbon; Tetrachloride) ccr
4-

02 5 

1,1,1-Trichloroethane (Methyl Chloroform) c~cc~ 0.5 10 

Trichloroethyiene HClC:CCl~ 0.6 10 

Trichloromethane. ( Chloroform) CHCI. 0.8 -'-
,., 

• 
j 



ATTACHMENT 2 

The choice of analytical method is left up to the individual laboratory perfonning 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 
COMPOUND Guideline Haagen-Smit Aerometric Dara 

Laboratory Division 

Chloroethene (VinyL Chloride) 2 1 

Benzene 2 0.5 0.5 

1,2~Dibromoethane (Ethylene Dibromide) 0.5 0.01 0.005 -
1,2-Dichloroethane(Ethyiene Dichloride) 0.2 0.2 0.1 

Dichloromethane (Methylene Chloride) 1 1 0.6 

• Tetrachloroethene (Perchloroethyiene) 0.2 0.004 0.01 

Terrachloromethane (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 
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Procedure for the Sampling and Analysis: 
of Atmospheric C1 to C2 Halogenated Hydrocarbons 

Method 103 

1 Introduction 

1.1 This procedure describes a method of sampling and 
analyzing atmospheric concentrations of C1 to Ca 
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 Higher· concentrations may be: analy,zed by direct inject- • 
ion of a di.luted sample into a sample loop oi a gas 
chromatograph .. 

l_.4_ Compounds which can: be: analyzed. by this method are: 

t_4_.r Dichloromethane·,. CH cr
2 

, {methylene• chloride)
2 

1.4.Z Trichloromethane,. CHCI3 , {chloroform} -

1.4.3 1,,2-Dichloroethane, ClCH cH2Cl, (ethylene dichloride, EDC)2 
1, 1, 1-Trichloroethane,. c1 ccH

3 
, (methyL chloroform)

3 

Tetrachloromethane,. CC1
4

, <carbon tetrachloride) 

Trichloroethene, CI C::;:CHC1, (trich.loroethylene, TCE)
2 

1.4.7 1,2-Dibromoethane, BrCH2cH2Br, (ethylene dibromide, EDB) • 
1.4.8 Tetrachloroethene, c1 e=cc12 , (percbloroethylene, · PERC) 2 
2 Method 

2.1 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". 

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 quantitates the halogenated 
hydrocarbons by integrating the peak areas and cal­
culating concentrations from a factor determined dur­
ing calibration with a halogenated hyirc,carbons 



'r 

Procedure for the Sampling and Analysis 
of Atmospheric C1 to C2. Halogenated Hydrocarbons 

Method 103 

1 Introduction 

1.1 This procedure describes a method of sampling and 
analyzing atmospheric concentrations of C1 to Ca 
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 
tbe sample .. 

1_3 Righer· concentrations may be analyzed by ,-iirect in,ject­
ion of a diluted sample into a sample loop or a gas 
chromatograph .. 

1..4 Compounds- which· can: be- analyzed by this. method are: 

Dichloromethane·,. CH2_cr , {methylene'. chloride)
2 

1.4.2 Trichloromethane,. CHC1
3 

, ( chloroform} 

1..4. 3 1,,2-Dichloroethane, ClCH CH Cl, (ethylene dichloride, EDC)
2 2 

t, 1, 1-Trichloroethane,. c1 ccs3 , (methyl chloroform)
3 

Tetrachloromethane,. CG1
4

, ( carbon tetrachloride) 

Trichloroethene, CI C=CHC1, (trichloroethylene, TCE)
2 

1. 4. 7 1,2-Dibromoethane, BrCH2cH2Br, (ethylene dibromide, EDB) 
------------ - -- -------------------- -----s-------

1. 4. 8 Tetrachloroethene, Cl2C=CC12 , (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
cribed 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 quantitates the halogenated
hydrocarbons by integrating the peak areas and cal­
culating concentrations from a factor determined dur­
ing calibration with a halogenated hylrocarbons 



standard mixture. 

3 Apparatus 

3.1 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". 

3.2 A gas chromatograph (GC) equipped with a gas inject­
ion valve and freeze-:-out trap inlet system is required. 
An electron capture detector is used. 

• 
3.3 One GC column is required: A glass column (6 ft x 

1(4 in O.D.) packed with 0.2 percent Garbowax 1500 
on Supelco 80/100 mesh Carbopac C. 

3.4 Other GG' supportiYe apparatus· used are a s-crip chart 
recorder, a remote controller, and an electronic 
integrator. 

-
3 .. 5 Ground glass,. syringes (50,. 100, and 250 mL capacity) 

or: other: suitable devices to accurately transfer air 
samples from, Tedlar be.gs to the sample inlet of the 
GC: are- used. 

3.6 A large- air-tight chamber is used to prepare standard 
gas mixtures.. 

• 
3.T The cryogenic traps. holding the liquid nitrogen are 

Dewar containers . 

4 Rea.gents 

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

4.2 Helium shall have a purity of 99.995%. 

4.3 Halogenated hydrocarbons 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. 

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

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

5 Procedure 

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

_cation and Testing of Sample Bags". 
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5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

s .. z_ s 

5.2.7 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 

The air sample is analyzed for c~ to Ciz halogenated a 
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. 

The 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 fitted with a Luer-1ok to quick-
connect adapter. 

The gas sampling valve (rotary type} is equipped with a 
1 mL loop. 

The gas. sampling valve is rotated and the sample enters 
the· GC: analyzer and is: separated into component com-
pounds: • 

A Carbowax 1500/Carbopak. C column is used to separate 
the halogenated hydrocarbons. Typical operating con­
ditions for the· gas. chromatograph are: 

25 mL/min heliu11t carrier- gas flow 
40 mL/min 10% methane in argon make-up flow gas 
ao0 c 10-port valve· compartment temperature 
150~C injection port temperature 
350 C: detector temperature 
6° to 160°C at. 8°C/min programming column temperature 
Back£lush: 23 min-

Each separated component passes through. the electron 
capture detector· and yields a. response propor-cional 
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 (LN2 ) and 
allow the temperature to stabilize while maintaining 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 tl:rough the trap; then flush the 
carrier helium thtough the ~rap for three minutes. 

Isolate the cryogenic trap by using the isolation valve 
whi_ch allows the carrier gas to by-pass the trap. 



5.2 The air sample is analyzed for C1 to C2 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. 

5.2.1 The procedure for the loop method follows: 

5.2.2 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 fitted with a Luer-lok to quick-
connect adapter. 

5. 2.. 3 The gas sampling valve (rotary type) is equipped with a 
1 mL loop. 

5.2.4 The gas sampling valve is rotated and the sample enters 
the- Ge· analy-zer and is, separated into component com­
pounds; 

5 .. 2. 5 A Carbowax 1500/Carbopak. C column is used to separate 
the, halogena-ced hydrocarbons. Typical operating con­
ditions for the· gas. chromatograph are: 

25: mL/min helium- carrier- gas. flow 

;goti~~~o;~%v:~;~~~m!~:~;~~ ~~=;~!t~;~w-gas 
150°C injection port temperature · 
350°C: detector temperature 
6° to 160°C at. s°C/min prog.ramming column temperature 
Back.flush: 23 min. 

5. 2.·_ 6 :Each, separated component passes through the electron 
-~apture··ctetector· and yields ·a: tesponse ·propor-i:.ional 
to its response factor and concentration. 

5.2.7 Concentrations of halogenated hydrocarbons may be cal­
cul-ated-using·· an -electronic·· int-egrator;-·-----· 

5. 3. 1 The procedure for the freeze-out method follows: 

5.3.2 Immerse the· sample trap in liquid nitrogen (LN2 ) and 
allow the temperature to stabilize while maintaining a 
flow of helium through the system. 

5.3.3 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. 

5.3.4 Backfil·l the syringe with another 40 mL of helium and 
flush the 40 mL ttrough the trap; then flush the 
_carrier helium through the trap for three minutes. 

5.3.5 Isolate the cryogenic trap by using the isolation valve 
whi_ch allows the carrier gas to by-pass the trap. 

A 
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5.3.6 

5.3.7 

5.3.8 

5.3.9 

5.3.10 

• 6 

6.1 

6 .. 2 

• 
6.2_1 

6.2.2 

6.3 

6.4 

Replace the LN2 Dewar flask with a Dewar containing 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 sampling valve. The gas sample enters the GC 
analyzer and is separated into component compounds. 

The instrument operating conditions 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 proporti.onal 
to its response factor and concentration. 

Calculations 

The concentrations of halogenated hydrocarbons. in ppo, 
are calculated by an. electronic integrator using the 
external standard method._ 

Concentration;= Area-x Response Factor x Dilution Factor 

The Response Factor (RF} is calculated during calibration 
by the equation; 

RF= Concentration 
Area 

Dilution. Factor = Total volume o-f diluted sanr0le 
Initial sample volume be:fore 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 

b~ means of the following formula: 

mg/m3 = P x CM.W.) x Cppb) x (106 ) 
(82.05} X CT) 

Where: 

p = Pressure in atmospheres
M.W. = Molecular weight of corresponding 

halogenated hydroca3bon 
82.05 = ~::ol~~~s;::~e;~t~~e ~o:t~-1 °K-moleT = 

The concentration unit mg/m3 is equivalent to ng/cm3 



7 Quality Control 

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

7.2 The quality control procedures used in samplin&r are: 

7.2.1 The Tedlar bag samplers are checked every 6 
leakage and contamination. The interval is 
if any malfunction is suspected. A written 
maintained of the history of each sampler. 
Append ix A} . 

months for 
shortened 
record is 
(See 

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· quality con,:;rol procedures used in analyzing the sam. 
are:· 

7. 3.1 The· accuracy of the· method has not been, determined. 

E.very six to nine months a· calibration standard is prepared 
in a.g,lass-lined Pfaudler Chamber maintained by the Environ­
mental Laboratory Section of the Has.gen-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 signi.ficant contamination. 

7~3. l. 3 To :grepare· the: standard,.. the :::hamber is re-evacuated and 
:filled with. zero 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 
tetrachloroethene in the chamber to that of an NBS 
standard. 

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

6 



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 a complete history of bag usage. 
(See, Appendix B) .. 

7. 3 The- g_ualit7 con1:rol procedures used in analyzing t~e sami;: 
are•~: 

T.3.1 The accuracy o:f the· method has not been: determined. 

7.3:._1_1 Kvery- ~ix to:. nine, months a· calibration standard is prepared 
in a.glass-lined. Pfa.udler Chamber 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·_ L 3 'l'"o, :2repare: the· standard',. the chamber is re-evacuatad and 
:filled, with ,:era air.- to a; pressure of 5 psi a_ 

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. · - Tne 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 
tetrachloroethene in the chamber to that of an NBS 
standard. 

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

- '-.. ·.:• .·, 



7.3.2.2 A newly prepared chamber working standard is rejected 
unless the relative response factors for all eight 
halogenated hydrocarbons of interest fall within 
+/- 10% of the historically established mean values. 

7. 3 .. 3 A working chamber standard is checked at least every 
three months for conformity to criteria 7.3.2.1 and 
7.3.2.2. 

7.3.3.1. A new standard is prepared as frequently as required as 
determined by the above mentioned criteria. 

• 
7.3.3.2 Any reports generated after the standard ceases to be 

demonstratively within the established tolerances shall 
contain a cautionary explanation. 

7. 4 The gas chromatograph is calibrated periodically. 

7.4.1 Calibration factors are determined on the basis of the 
mean values of the previous calibration runs which mee-c 
the. criteria of 7. 4 .. 3 .. 

7,.4_2 Each day a calibration check is performed using the 
Pfaudler chamber standard to span the instrument. 

7. 4. 3 I.f the response for each compound of interest is within 
10% of the established calibration value, the established 
calibration factors are retained. 

• 
7 .. 4. 4 The calibration check is. repeated if the response of the 

instrument has changed by more than 10% from the 9stablished 
values . 

7.4.5 If the response is still out of tolerance, a quality 
assurance report is submitted, remedial action is initiated, 
and new calibration factors calculated. 

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

7.5 The linearity of the instrument is checked periodically. 

7.5.1 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. 

7.5.2 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 le~s than the 95% rejection limit. 



·7.5.3 A repeated multipoint calibration should not differ 
from the previous calibration by more than 10%. 

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

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

7.6 Limits of detection are established. 

7.6.1 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,. 1983 L 

7. 6. 2· The· LOD should be determined. at least on an annual 
basis .. • 

7 .. 6. 3 If the· instrument response· changes. by more than. 15%, 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. -

7.7 Analytical instruments have quality control procedures. 

T. 7 .. 1 Column conditions are checked periodically and as needed. 

7.7.1.1 AlI GC: accessible, parameters is logged when a 
column is first installed.. These parameters are 
checked daily- and. recorded on integra~or reports. •7.7.1.2 The efficiency and resolution of the column are 

.checked every month. If the tests show more than a 
10% change, the column is replaced. 

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

7. 7. 1. 4 If the drift of retention times of peaks resu 1ts 
in peak misidentification, all instrument parameters 
are checked. 

7.7.2 Replicate analyses are a quality control procedure. 

7.7.2.1 A dupli'cate analysis is performed on at least one 
sample per day. 

7.7.2.2 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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7.5.3 A repeated multipoint calibration should not differ 
from the previous calibration by more than 10%. 

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

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

7.6 Limits of detection are established. 

7.6.1 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, 1983 L 

The· LOD should be deter:::nined. at· least on an annual 
basis. 

7 .. 6. 3 If the· instrument response changes. by more than 1.5%, the 
instrument must'. be- checked and the LOD redetermined. 

7_6" . .4-' The- presence in a sample, of a: very large adjacent 
peak will often raise the LOO in the sample. 

7_7 Analytical instruments have quality control procedures. 

T. 7 .. 1 Column conditions are checked periodically and as needed. 

7.7_1_1 All GC: accessible- :parameters is logged when a 
column·is first installed. Theseparameters are 
,~necked daily- and. recorded an integrai::or repor~s. 

7.7.1.2 The efficiency and resolution of the column are 
---- -- - -- --:-"Checked~every month. If the--t-est-s show-more than -a 

10% change, the column is replaced. 

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

7. 7. 1. 4 If the drift of retention times of peaks results 
in peak misidentification, all instrument parameters 
are checked. 

7.7.2 Replicate analyses are a quality control procedure. 

7.7.2.1 A dupli"cate analysis is performed on at least one 
sample per day. 

7.7.2.2 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. 



7.7.2.3 

7.7.2.4 

7.7.2.5 

• 7.7 .. 2-6 

7.7.3 

7.7.3.1 

7.7.3.2 

• 
-

7.8 

7.8.l 

7.8.2 

7.8.3 

8 

8.1 

8. 1. 1 

8.2 

If the range of the replicate analyses is greater than 
the·m~an 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 
column. 

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

Compound confirmation is a quality control procedure. 

Ten percent of the analyses are confirmed by a different 
analycical system (different 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 quality control procedures. 

Data storage: raw data transmitted from t.he integrator 
are stored. unmodified in electronic storage. Data are 
archived according t:o date, site, analyses, and projec1: 
for easy re-crieval. These data are kept far 3 years in 
the laboratory electronic storage. 

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

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

Critique 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 technique. 

Table 8. 1. 1 lists the lower limits of detection for the 
the compounds analyzed by this method. 

Int~rferences are not usually a serioYs problem for 
light halogenated h:1drocarbon analysis when the 
ele·ctron capture detector is used. 



8.2.1 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. 

8.2.2 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. 

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

8.2.4 nigh concentrations oi' nitrogen oxides (500 ?:?m) and 
sulfur oxides (50 ppm) interfere in i:;he determina-cion •of. methylene chloride in the samples of stack 
emission sources. 

8.3 The·procedure· described herein has both. advantages. and 
disadvantages: 

8.3.1 This method provides. a simple way of air sampling. 
The concentrations of halogenated hydrocarbons in the 
range of interest are stable for rnore ~han 24 hours 
in the bag, providing sufficient time for the 
analysis. 

8 .. 3. 2 The- sample, 1s· easily '3.!ld repea-cect..LY introduced in-co 
the instrument by means ai a gas sampling valve. 

8.3.3 A representative composite sample is readily obtain­ •ed for any selected time interval because the air 
sampling flow rate is constant. 

8.3.4 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. 

8.3.5 Interferences can be eliminated by selecting chromato­
graphic conditions. 
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virtually insensitive to other hydrocarbons thus 
eliminating interferences from non-halogenated 
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• GAUT.ION Laboratory Operations Inva1Ying Carcir:.ogens 

Most halogenated hydrocarbons. are identified as human 
carcinogens; therefore,. appropriate precautions should 
be observed when handling these compounds. Do not 
release halogenated. hydrocarbon vapors, to the laboratory 
atmosphere, 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, 1975, pp. 23073 . 
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TABLE 8. 1. 1 
LIMITS OF DETECTION -Compound Limit of Concentration Mean Area n % Rej 

Detection Area St.Dev. St. De, 
ppb ppb 

Methylene Chloride 1 1. 37 8,230 800 6 9.7 

Chloroform 0.004 0.006 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 5 4.9 
0.01 2,400 320 6 13.3 

Trichloroethylene, 0 .. 005 0.. 00134 15,.600 51.5 5 3.3 

Ethylene Dibromide 0.01 0.009 3,150 430 5 -7 
Perchloroethylene 0.004 102,700 5 ~ '"" 

Ethylene Dichloride 0.2 0 .. 3 61,.778 4811 6 7.8 
0.09 26,.677 2143 5 8 

0_0047 6080 v,"' 

-
• 
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Method 102 Revision 1 

Procedure for the Sampling and Analysis 
of Atmospheric Benzene 

Method 102 

1 Introduction· 

1.1 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). 

1. 2 Lower concentrations may be analyzed by increasing the 
sample volume and using a cryogenic trap to concentrate the 
sample_. 

1.3 Higher concentrations may be analyzed by direct injection 
of a sample· into a sample loop of a gas chromatograph . 

2 Method •2. r Ai::::- is· sampled into a Tedlar ( polyvinyl fluoride) bag at: 
a constant rate (30 to 40 m.L/min; during selected time 
inter:vals by- means oi an automatic sampler. 

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

2.3 The sample is introduced into the gas chromatograph (GC) 
sample stream. by means of gas injection valves and ana­
b"Zed by a pbotoionization ,ietector. 

2. 4. The GG data system quantitates benzene by integrating "':l1e 
peak area and calcula-cing·-che concentration from factors 
determined during calibration •,:ith :::tandards. 

3 Apparatus • 
3.1 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 a 7-day timer and associated 
electrical circuitry to control the filling of the sample 
bags, is compactly mounted on a metal chassis and operates 
on a 110 VAC power supply. 

3.2 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 document, '"Procedure for Fabrication and 
Testing of Sample Ba.gs'", (see .Appendix BL For samplinga 
the bags are placed in rigid opaque containers to protecW 
their contents from the sunlight. 



Method 102 Revision 1 

Procedure for the Sampling and Analysis 
of Atmospheric Benzene 

Method 102 

1 Introduction · 

1.1 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). 

1. 2 Lower concentrations may be analyzed by increasing the 
sample volume and using a cryogenic trap to concentrate the 
sample.-

1.3 Higher concentrations may be analyzed by direct injection 
of a sample· into a sample loop of a gas chromatograph. 

2: Method 

2. 1. Air :s sampled into a Tedlar (polyvinyl fluoride) bag at 
a constant rate (30 to 40 mL/rain) during seJ.ec~ed time 
inte:c·rals by· means, oi' an automatic· sampler. 

z·_z After sampling-,. the· ambient air, bag sample is returned to 
the laboratory for analysis. 

2.3 The sample is introduced into the gas chromatograph (GC) 
sample stream by means of gas injection valves and ana­
lyzed by a photoionization cietector. 

2. 4. The GC- data system quanti tates benzene by integrating -t~1e 
peak area and calculating· the concentration. from factors 
determined.. during calibration with standards,.. 

3 Apparatus 

3.1 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 a 7-day timer a.nd associated 
electrical circuitry to control the filling of the sample 
bags, is compactly mounted on a metal chassis and operates 
on a 110 VAC power supply. 

3.2 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 proted, 
their contents from the sunlight. 
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3.3 

3.4 

3.5 

• 
3.6 

3.7 

3.8 

4 

4.1 

• 4.3 

5 

5.1 

5.2 

5.2.1 

5.2.1.1 

5.2.1.2 

A-gas chromatc,graph equipped with a gas sampling valve 
and either a sample loop or freeze-out inlet system and 
a photoionization detector is required. 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 (6 ft x 1/8 in) packed with 
10% N,N-bis(2-cyanoethyl)formamide on 100/120 mesh 
Chromosorb PAW is used. 

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

An analog recorder and an electronic in-cegrator 
quantify peak areas are required. 

Ground glass syringes (1.00 mL capacity) or o-cher suitable 
devi.ces are· needed to transfer.· air samples from the 
Tedlar- bag: to the GC sample inlet. 

Reagents 

The primary standard used in this anal:•sis should be 
the National Bureau of Standards (NBS) benzene standard 
reference material. 

He·lium: -,..ith a minimum :f)uri t:-,r of 99. 995% should be used . 

Commercial liquid nitrogen ( b. p. =-196°) is used. to cool 
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 er the freeze-out method. The freeze­
out method is used for lower benzene 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 a 100 mL 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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· 5.2.·l.3 

5.2.2 

5.2.2.1 

5.2.2.2 

5. 2 ..2 ► 3 

5.2.2.4 

5 .. 2.. 2.. 5 

5. 2.. 2. 7 

5 .. 2.2.. 8 

5..2.2.9 

5.4 

6 

6.1 

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 ta stabilize (approxima.t~ly 5 min). 

After flushing the syringe with about 40 mL of the sample 
·withdraw exactly 40 mL from the sample bag with the 
syringe. 

Transfer the sample into the trap .. 

Backfill the syringe with 40 mL of helium and flush • 
the 40 mL through the c:rap; then. flush helium t:hrougn 
the trap for 2 minutes at 100 mL/min. 

Stop the helium :flushing process .. 

Isolate the cryogenic trap by using the isolation valv·e·, 
which prevent the escape of the sample. 

Remove the LN., Dewar from the trap and replace it -
with a Dewar containing hot water at about 80 de,'5'C. 

Allow the trap to warm up. 

Actuate the· sampling 0.ralve, thereby causing the carrie.!:" 1as 
stream to fl1-1sh the sample in'Co t.:1e g~s chromatograph. • 

With the suggested stainless steel column (see item 3.5), 
typical operating conditions for both loop 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 a 
chromatographic data system or any other suitable elect­
ronic integrating device. 

Calculation 

The benzene concent~ation in ppb is calculated by the 
data system using tbe external standard method: 

Concentratim; = Area x Calibration Factor 
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· 5. ·2.-1. 3 Rotate the gas sampling ·valve. This causes the sample 
to enter the gas chromatographic analyzer. 

5.2.2 The procedure for the freeze-out method follows: 

5.2.2.1 Immerse the sample trap in liquid nitrogen (LN ) and2allow the temperature to stabilize {approximately 5 min). 

5.2.2.2 After flushing the syringe with about 40 mL of the sample 
·withdraw exactly 40 mL from the sample bag with the 
syringe. 

5.2.2_3 Transfer the sample into the trap .. 

Backfill the syringe with 40 mL oi helium and flush 
the 40 mL through the> ::rap; then flush helium t:hrough 
the trap for 2 minutes at 100 mL/min. 

Stop the helium flushing process. 

Isolate the· cryogenic, trap by using the isolation valv-e, 
which. prevent the escape of the sample. 

5 .. 2.2.7 Remove the LN., Dewar from the trap and replace it 
with a Dewar containing hot water a:; about 80 degC. 

5 .. 2.2.8 Allow the trap to warm. up. 

5.2.2.9 Ac·tuate- the· sampling·, v-al.~re·s thereby causing· the carrier 
si:;ream to flush the sample in-co "che gas chroma-cograph. 

5.3 With the suggested stainless steel column (see item 3.5), 
typical operating conditions for both loop 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 

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

Calculation 

6.1 The benzene concentr.-a.tion in ppb is calculated by the 
data system using the. external standard method: 

Concentrati1:in = Area x Calibration Factor 

6 
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EL 2 

6.3 

• 

7 

• 7.2 

7.2.1 

7.2.2 

7.3 

7.3.1 

7.3.1.1 

The calibration factor ( CF) is calculated during cal­
bration by the equation, 

CF = QQ.Il.Q 
Area 

The replicate calibrations are averaged and the arithmetic 
mean is stored as the CF to be used in subsequent analyses. 

3
Concentrations may be converted from ppb to ug/m by 
using the following formula: 

ug/m3 = (P) x (MW) x {ppb) x (103 ) 
(82.05) X ('!') 

where: p = pressure in atmospheres 

MW molecular weight of benzene, 
78_11. g/mole 

3
82. 05 - gas constant, cm x atm 

mol x T 

T = absolute temperature, degK 

Quality Control 

Quality control procedures are managed in two areas: 
sampling and.. analysis . 

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 bags are checked for leakage and contamina­
tion before being used for sampling. A log book is 
maintained with a complete history of bag usage. 
(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 materiel ( f;RM) and independent accuracy 
evaluation. 

An NBS trac.:able reference material of 0.25 ppm (parts 
per million) benzene in nitrogen is 1.,med to c1onitor 
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the concentration of a secondary working standard. -

7. 3. 1. 2 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. 

7.3.1.3 ~ A working standard, prepared by diluting an NBS 
~ reference material of about 10 ppm to about 10 ppb, 

is generally used.for daily calibrations. 

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

7.3.1.5 There shall be at least one working standard whose 
con.centration lies within the interval of 5 to 20 ppb . 

7. 3. L 6'. A second working stnndard of a higher concen-cration 
shall be prepared for use in two poin,:; calibra-cions. • 

7 .. 3.1.7 A quality assurance audit of the sto.ndards is prepared
• 7 annua.J._y-_. 

T. 3. 2: Calibrations, are· performed on. a. daily schedule. 

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

7.3.2.2 The calibration is repeated i:f either the slcpe or the 
response at the limit of detection (LOD) of the fitted 
line" changes. by more than 57~. f.f the calibr2.tion :fails 
on both runs, an UBS 0.25 ppm reference standard is 
used ta validate the calibration. • 

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

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

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

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

7.3.3 Linearity is a factor that is checked periodically. 

··.3.3.1 A gas chromatograp1ic linearity check is performed 
annually with standards 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. 1.13' 

7 .. 3.1.7 

7 .. 3. 2: 

7.3.2.1 

7.3.2.2 

7.3.2.3 

7.3.2.4 

7.3.2.5 

7.3.2.6 

7.3.3 

".3.3.1 

tlie concentration of a se.condary 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 be at least one working standard whose 
con.centration lies within the interval of 5 to 20 ppb. 

A second working stondard of a higher concentration 
shall be prepared for use 1n two point calibra~ions. 

A. quality assurance audit of the st::indards is prepared
• 1 annua.J.-Y. 

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 repeated if either the slcpe or the 
response at the limit cf detection. (LOD) of the fitteu. 
line· changes. by more than. 5%. If the calibr~:tion fails 
,~n both runs, ,3.11 UBS 0. 25 ppm reference standard is 
used 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 calibrations and 
sample analyses as necessary. 

A single point span calibration may be substituted for 
the two point calibration 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 chromatograp~Jic linearity check is performed 
annually with standards of at least 4 different con-
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7.3.5.3 

7.3.5.4 

7.3.6 
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centrations and 4 replicate runs for each qoncentra­
tion. The concentrations must bracket the anticipated 
range of sample concentrations. 

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% rejection limit. 

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

Samples must be analyzed only in the linear range. 

Limits of detection. must be established. 

The limit c:f ,ietection (LODl is based Dn -three s.:anciard 
dev-iat;ions (SD) :,f :-uns near the LOD \within 10 SD 
of the LOD, \hnefordner and Long, 1983). 

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

If the benzene calibration f::i.ctor- changes by more t;han 
10%, The instrument must be checked and. the LOD 
redetermined. 

The presence in a sample of a compound producing in 
the chart display very large adjacent peaks ·,,ill 
often. r-aise· the LOD in tha-c sample . 

GG column condi-tion parameters· should be checked and 
documented. 

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

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

If the headpressure required to maintain a specified 
flow through the column ~ncreases by more than 100%, 
the column needs replacement. · 

If the drift of retention times of the peaks results 
in peak misidentification, all instrument perameters 
need to be checked. 

Replicate analyses are performed regularly. 

A duplicate analysis is performed on a.t least one sample
each day. 
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7.3.6.2 

7.3.6.3 

7.3.6.4 

7.3.7 

7.3.7.1 

7. 3. 7. 2 

T. 3:, 8" 

7.3.8.1 

7.3.a.2 

7.3.8.3 

8 

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 1'5% 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 within 20%, the mean and the standard 
deviation are reported. 

Compound confirmation is a quality control procedure. 

Ten. percent of the analyses· are to be confirmed by a 
different analytica-1 system (different: column or 
alternate detector, e. g. GC /MS) . •If the confirmatory and the routine analyses differ 
by· more· than 20%, none of the anal:rses ::or that day 
are acceptable. 

Analytical reports. are filed. 

Data: storage: peak area and compound concentration 
data are stored unmodified in the electronic storage. 
Data are archived according to date, site, analysis, 
and project for easy retrieval. These dat:a ::i.re kept 
for th:::-ee years; in the laboratory electronic storage. 

All. data aoovethe· minimum detection limits are ::-~pcr-r:­
ed to the· requesting o.gency in hard ccpy· or elec-t:--onic: 
format. •All reports are reviewed by at least two qualified 
staff 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 of detection for the 
method and its associated statistics 

The range of benzene measurement is 1.0 to 1000 ppb. 
The upper 1imit may be exPanded by e:-ctending 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 If the duplicate analysis differs by more than 20%, 
and if the concentration of the sample is higher than 
3X LOD, ~hen an additional analysis is needed. 

7.3.6.3 If the relative standard deviation (RSD) of the 
replicate analyses is greater than 1°5% and if the 
concentration of the sample is greater than 3 x LOD, 
none of the analyses for that day are acceptable. 

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

7.3.7 Compound confirmation is a quality control procedure. 

Ten percent of the analyses· are to be confirmed by a 
dif'ferent analytical system (different column or 
alternate detector. e.g. GC/MS). 

7.3.7.2 If the confirmatory and the routine analyses d.i:ffar 
by· more· than 20%, none of the analyses for that d~" 
are acceptable. 

T. 3·_ 8 Ana:lytical reports. are filed. 

7.3.8.1 Data storage: peak area and compound concentration 
data are stored unmodified in the electronic storage. 
Data are archived according to date, site, analysis, 
and project for easy r-etrie,.ral. These da-ca 3.re kept 
for- tb:::-ee years. in the. laboratory electronic storage. 

7.3.8.2 All data above the· :ninimum detection. l.imits '.1re r-=pcr--:­
ed: to· the,. request·ing· agency in hard·· copy· or .-:=lectz-oci,~ 
format. 

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

8 Critigue and Comments 

8.1 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. 

8. 1. 1 Table 8. 1. 1 lists the lower limits of detection for the 
method and its associated statistics• 

8.2 The range of benzene measurement is 1.0 to 1000 ppb. 
The upper 1imit may be expanded by e:rtending the 
calibration range, by diluting the sample, or by
reducing the sample volume. · 

8.3 Any organic compound present in the sample having a 
retention time similar to that of benzene under the 
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operating conditions described in this· method may 
interfere with the quantification. Proof of chemical 
identity for benzene require_s confirmation by other 
means. 

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

8.4 Advantages and disadvantages of Method 102 are listed 
below: 

• 
8.4.1 The air sampling equipment is easily set up and in­

volves no liquids. The ambient concentrations of 
benzene are are stable for at least 24 hours in the 
Tedlar sampling bags if the sampling bags are kept 
away from direct sunlight and are not exposed to 
temperatures greater than 90°F . 

'3.4.2 A representati,,e· 2.ntagrated. sample 1.s readi=.y at­
tainable because the .equipmen-c samples at a con­
stant rate. 

8. 4 .. 3 The sample is easi.Ly and.. repeat"edly intrr:iduced in-co 
the· GC: by- using a volumetric: gas sampling valve or 
cryogenic trap. 

8.4.4 The lower concentration limit of the analysis may 
be extended by concentrating the sample by freez­
ing out a larger volume of the sampl.e. 

• 
8.4. 5 The poly,rinyl fluoride ( Tedlar) film sample bag is 

susceptibJ.e to leai.;:s and permeation through tbe bar;; . 

8. 4. 6 The sample is susceptible -co contamination when it 
passes through the sampling system. 

9 ~eferences 

9.1 Bennett, C. A. and Franklin, N. L., "Statistical 
Analysis in Chemistry and the Chemical Industry", 
pp. 222-232, John Wiley & Sons, Inc., New York 
(1954). 

9.2 Draper, N. R. and Smith, H., "Applied Regression 
Analysis", p.30, John Wiley & Sons, Inc., New 
York ( 1966). 

9.3 Purnell, H., "Gas Chromatography", pp. 301-302, 
John Wiley & Sons, Inc., New York (1962). 

9.4 U. S. Environmental Protection Agency, "Quality 
Assurance Handbook for Air Pollution Measurement 
Systems, Volume I - Principles··, Ressarch Tri­
angle Park, North Carolina 27711 (1976). 



Method No. ADDL002 
OCtober 16, 1986 
Revision: .3~ 
Approved: Q!k::..
Page 1 of 1""'4-;PP"a-g-es____ 

., 

METHOD NO. ADDL002 

SlAhOARO OPERATING PROCEDURE FOR THE DETERMINATION 

OF VOLATILE ORGANICS IN AMBIENT AIR USING TENAX TRAP 

PRECONCENTRATICJN GAS CHROMAlOGRAPHY AND TANDEM 

PHOTOIONIZATION/ELECTRON CAPTURE DETECTORS 

• l.O SCOPE 

This document describes a procedure. for the aetermi Aati on of vo 1atil e 

halogenated. hydrocarbons and aromati cs having a boiling point of 1 ess 

than 120~,~-· This procedure is based on documents received from the ARB 

Haagen-Smit· laboratory, E1 Monte, as well as EPA Method TOl. 

2.0. SUMMARY OF PROCEDURE 

Ambient air is continuously 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). ihe 

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 Ge 

column. The GC column is temperature programmed and component peaks 



eluting from the colum are sequentfally detected and quantffied, first 

by a photoionization detector (PIO) and then by an electron capture 

detector (E.C.D). The components are identified based on retention 

times. Positive identification or confirmation requires the use of an 

appropriately configured GC;/MS. 

3.0 INTERFERENCES/LIMITATIONS 

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

misidentificatiom and/or faulty quantitation .. 

•
b. Because of the very low sample concentrations, extreme care must be 

taken, to: in sure that the samp1e. is not degraded or contaminated· by 

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

the laboratory. E.xposure of the Tedlar sampling bag to temperatures 

greater than 25VC should be minimized.. 

c_ Only components of the· sample which can be· detected by PID/ECD 

detectors will be quantified. 

4.0 APPARATUS 

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

Varian 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 co1unri are sequentially detected and quantified, first 

by a photo1on1zation detector (PIO) and then by ·an electron capture 

detector (EtD). The components are identified based on retention 

times. Positive ·identification or confirmation requires the use of an 

appropriately configured GC;/MS. · 

3.0 lNTERFERENCES/LlMITATIONS 

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

mi.sidentffication; and/or faulty quantitation. 

b.. Because. of the very low sample concentrations, extreme care must be 

taken'; to: insure" that the sample is not degraded or contaminated by 

the, Tedlar sampling 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. Only, components of the' samoie wh1cn can be, detected by PI~ 

detectors will be quantified. 

4.0 APPARATUS 

a. Varian Model 6000 Gas Chromatograph/PIO/ECO system equipped with a 

Varian Vista 402 dual channel data system. 

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

sampling valves as shown in Figure l •. 
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c. Matheson Hodel 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 ul. 

• 
f. ·Gc_ column - 10' x 2 nm i.d. glass column packed with 1 percent 

SP-1000 on Carbopack B~ 60/80 mesh • 

5.0 REAGENTS 

a. Primary Gas Standard (Scott SpeciaTty Gases - Research Tr-iangle 

Institute Certified Series 1) 

Comoound Concentration (pobl 

Chloroform 107 

Carbon tetrachloride 105 

Perchloroethene 106 

Vinyl chloride 104 

Benzene 107 



b. Primary Gas Standard (Scott Specialty Gases 

Institute Certified Series 2) 

- Research Triangle 

Compound Concentration {ppb) 

1 ,2-Dichloroethane 

1,1,1-Trichloroethane 

Tri chl oroethene 

1 ,2-0ibromoethane 

101 

98 

100 

102 

c_ Stoel:: Gas Standard 

cylinders) 

- Scott-,~arrin Sl end (assayed aga.inst primary • 

Compound Concentration (ppb) 

Di ch1 oromethane 

Ch1 oroform, 

l ,2-Dichloroethane, 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Trichloroethene 

1,2-Dibromoethane 

Perch1 oroethene 

Vinyl chloride 

Benzene 

4272 

528 

3104-

424 

46 

336 

5 

43 

4736 

1888 
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b. Primary Gas Standard (Scott Specialty Gases - Research Triangle 

Institute Certified Series 2) 

Compound Concentration (ppb) 

1,2-0ichloroethane 101 

1,1 ,1-Trichloroethane 98 

Trichloroethene 100 

1,2-0ibromoethane 102 

c~ Stod Gas Standard - Sco.:t-Marrin Bl end (assayed against· primary 

cylinders) 

Compound Concentration (ppb} 

Dichloromethane 4272 

Chloroform; 528 

-----------+-,....'.l._-·9¼ll+er~--- _____.;-i;..;,_~-----------~ 

1,1,1-Trichloroethane 424 

-ca ...bon-tetractiloride -- _46______ ---- -------- - -

Trichloroethene 336 

1,2-0ibromoethane 5 

Perchloroethene 43 

Vinyl chloride 4736 

Benzene 1888 
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d. Control Gas Standard - Scott-Marrin Blend (assayed against primary 

- cylinder) 

Compound Concentration (p·pb) 

• 

Dichloromethane 6 

Chloroform 0.2 

1,2-0ichloroethane 0.2 

1 • T .1 -Trichloroethane 3.6 

Carbom te.trachl ori de 0.3 

iri ch 1oroethene 1.8 

T,2-0ibromoethane. 2.5 

Perch loroethene 1.2· 

Vinyl chloride 3.3"- Benzene 4.8 

:!'- Surrogate Gas Standard. {Scott,-Marrin, Blend) 

Compound Concentration (ppm) 

Bromochloromethane 10 

1,3-Bromochloropropane 33 



6.0 PROCEDURES 

a. Sample Trapping 

1. The preconcentration 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 introduced through 

the high concentration inlet and 6 port valve into an 

appropriate size, Toop of known volume. The sample then- passes • 
through a, 10 port va1ver mass flow meter, and vacuum pump. 

Before, am anaTysis,. the' system. is. leak checked by blocking the 

sarnpTe inlet port and observing that· the mass flow meter 

'reading drops to zero. The high concentration inlet then is 

connected to a Tedlar samp1e bag valve and the gas bag valve is 

opened;.. The loop is: then flushed.with sample gas. for three 

minutes- After three minutes of flushing, the 6. 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. 



6.0 PROCEDURES 

a. Sample Trapping 

1. The preconcentration system fs 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 introduced through 

the high concentration inlet and 6 port valve into an 

appropriate· size· Toop of known volume.. The sample then passes 

through a 10 port va1ve T mass f1 ow meter, and vacuum pump. 

Before, an, anarysis,. the· system, is. leak checked by bloc:<ing the 

sampTe inlet port and observing that the mass flow meter 

'reading drops to zero.. The high concentration inlet then is 

connected to a Tedlar sample bag va1 ve and the gas bag valve is 

opened.~ The loop is: then flushed with sample gas for three 

minutes~ After· three minutes of flushing, the 5. 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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• 

3. Ambient samples are introduced from Tedlar bags as described 

above, except that the sample loop is bypassed and the sample 

goes directly to the 10 port valve. After flushing the system 

with sample for three minutes, the 10 port valve is reset so 

that 200 cc's of sample is trapped (50 cc/min. for four 

minutes). After sample trapping is complete, the Tenax trap is 

flushed with 40 cc of helium to remove water vapor and any 

nonadsorbed reactive gases • 

• ~-· In both. amhi ent an<i high concentration cases, -1fter the sample 

• 

has been trapped,. the Tekmar LSC-2 heats the Tenax trap to 

180VC. while the trap is swept with the G.c.:s internal carrier 

gas, fo,. four. minutes·. The contents; of the· trap are thus 

desorbed and co11 ected on the head of the G. C. column. The 

trap is baked out after the end of the desorption cycle. In 

the. bakeout eye 1 e, the trap is flushed with helium purge gas 

for. eight. minutes ~hiTe being held at. 225VC in order to prepare 

the trap for the next. cycle. 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. 



2. Instrument Conditions: 

GC: Column: 10' x 2 R1TI i.d. glass column, packed with 

l percent.SP-1000 on Carbopack B 60/80 mesh 

Temperatures: Injection: 200VC 

Detector: 35o•c 

OVen: 45wC, hold for four minutes, 

S~C/min ramp, to 210wC, hold 

for eight. minutes 

•
F1 ow ,Rates:: Carrier: He, 20 cc/min 

ECO, make up:: N2,. 40 cc/min 

Detectors: ECD: Range X 1O, Attenuation X 32 

PIO:: Range X l, Attenuation X 32, 10.2 

ev lamp 

Cone: Tekmar LSC-2: Purge: 4 minutes- • 
Oesorb: 4 minutes at l80VC 

Bake: 8 minutes at 225VC 
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2. Instrument Condft1ons: 

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

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

Temperatures: Injection: 2oo·c 

Detector: 35o•c 

oven: 45•c. hold for four minutes, 

b~C/min ramp, to 210vC, hold 

for eight minutes 

Fl ow ,Rates:- Carri er: He, 20 cc/min 

ECD. make up:.: N2,. 4.0 cc/min 

Detectors: ECO: Range X l O, Attenuation X 32 

?ID:: Range X 1, Attenuation X 32,. 70.2 

e.v 7amp 

Coric: Tekmar~LSC;.2: Purge: . 4°minutes· 

---· ····· · 0esor0: ·4•minutes-at-1so·c 

Bake: 8 minutes at 22s·c 

-8-



3. All blanks, standards, control samples, and ambient samples are 

spiked with surrogate compounds by injecting so_~icroliters of 

the surrogate gas standard (5.e.) during sample trapping. The 

surrogate compounds;. chosen such that they simulate the · 

characteristics of the analytes of.interest and are unlikely to 

occur in the environment, are added to insure that systematic 

errors or equipment failures will be noted and corrected 

promptly• 

• 4. The first step· in a. calibration is to analyze a system blank. 

This is done by trapping and analyzing a 200 cc sample of 

auxtl iary carrier gas_ The system blank. must be free of 

interfering peaks~ A. system blank must. also be run after a 

high concentration sample is analyzed in order to detect any
·. -~•.,; .. 

carry-over within the. system. 

• 5_ A calibration is performect using a.. 1.25 cc loop ot 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. 



6. Following calibration, 200 cc of the control sample (5.d.) is 

concentrated on the trap and analyzed. The control sample data 
. I 

are plotted on control charts of the normal Shewhart type. 

Upper and.lower warning limits are plus or min.us two times the 

standard deviation. My analysis which falls outside the upper 

and lower warning limits is repeated and the 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, dfscontinued until the out of control situation is 

remedied:.. The laboratory quality contro i officer is advised • 

and provided with written documentation of the out of control 

condition and how, it was remedi ea.. All data generated prior to 

the' out: of control situation must be reviewed for possible 

decertification by laboratory management. 

7_ Multipoint caJ ibrations are conducted monthly. Each multi ooint 

calibration inc:udes a trap blank 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 acceptable, 

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 
• I 

are plotted on control charts of the normal Shewhart type. 

Upper and .lower warning limits are plus or min-us two times the 

standard deviation. hly analysis which falls outside the upper 

and lower warning limits is repeated and the 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 unti1 the· out of contro1 situation is 

remedied.. The laboratory qua 1i ty con tro i oft'i cer is advised 

and provided with written documen-cation of the out of com:rol 

condition and how, it was remedied~ All data generated prior to 

the out of· control situation must be reviewed for possible 

decerti fi cation by 1aboratory management. 

7 _ Multipoint calibrations are. conducted monthly.. Each multipoint 

concentration leveis to bracket the eoncentration ranges 

--ex-pected i n--amb-fent-alr. --If--subsequent data-indicate ... that the______ _ 

resulting least squares analyses are consistently acceptable, 

less frequent multipoint calibrations may be made. 
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- · ·7·. 0 PERFORMANCE 

a. All ambient field samples are analyzed in duplicate. The relative 

error between analyses must be less than 20 percent. Duplicate 

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 outside the 

801 to 12ui range, the sample analysis must be repeated .. 

s_a. METHOD SENSITIVITY, PRECISION· ANff ACCURACY 

• 
The method sensitivity, precision and accuracy are outlined in Table I. 

These data \ilere produced with gaseous calibration standards, ,md using 

carrier gas. as the sample- matrix_ ihe re1a-ci ve accuracy of the method,. 

with· the· exception of dich1oromethane, is based on reference to the· 

Research Triangle Institute Certified Gas Standards (NBS traceable). 

Authoritative reference calibration 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. 



Sample Loop 

• 

Helium 

• 

Six Port 
Valve 
Purge In 

Ten Port 
Valve 

Vent 

High Concentration Inlet 

Ambient Copcentration Inlet 

Vent 

Tenax 
Trap 

Figure 1•. Schematic of· concentrator· system. Sampling Conditions 
are: 200 cc volume, purge at 40cc/min, 1 min., desorb at 180 C 
for 4 min•• bake for 8 min. at 225 C. • 

SYSTEM GUIDE 

Operationa1 Valve Position 
Step 

6-Port 10-Port LSC-2 Purge Gas 
Loop Fill 1 1 1 OffLoop Trap - 2 l 1 · On
Ambient Trap 1 2 1 Off
Trap Desorb 1 1 2 Off 
Trap Bake Out l 1 1 On 
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Ten Port 
Valve 

Vent · · Vent 

Tenax 
Trap 

Sample Loop 

High Concentration Inlet 

• 

Six Port 
Valve · 

Helium Purge In 

Ambient Copcentration Inlet 

Figure· 1•. Scliena tic of· conctmt. • ·.n...,g--1C....o...n....d.1....•t,....i..,.on~s------
are: 200 cc volume, purge at 40cc/min, 1 min., desorb· at 180 C 
for 4 min., bake for 8 min. at 225 C. 

SYSTEM GUIDE 

Operational Valve 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 l l 2 Off
Trap Bake Out 1 1 1 On 

-
-12-
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DATE______ SIGNATUR_______ 

STATE OF CALIFORNIA 
\ ~IR RESOURCES !:OARD 

AEROMETRIC DATA DIVISION LABJAA'roBY 

Method Fer Determination Of Benzene, Xylenes, 
'lt>luene And Ethyl Benzene In AnDient Air Using Tenax 

Preconcentration And Gas Chromtography/Photoionization Detection 

Introduction 

• 'Ibis document describes a packed colum GC/PID method to separate and 
quantitate· the:£-,~, and £-xylene isomers plus benzene, toluene and ethyl 
oenzene in anilient air sar.iples. This rrethod consists of preconcentrating 
ambient air. sarn;;,les using a Tenax trap and then thermally desoroing t.'1e 
comp::,nents onto a. packed glass colwm tor analysis by PID. Air-actuated 
valves and data process.:i:ng llsing a data system. :rake t..'iis a highly autOTT11ted 
system~ 

Apparatus 

1. · Varian. Madel 6000 Gas. Chromatograph/HNU photoionizati-:in detector (GC/PID) 
system equipped with a Vista 402 Data System. 

2. A.. sampling and analysis valve system consisting of a 6-port and 4-i;ort 
valve, 1;a• x. 5• Ni trap filled with 60/80 II2Sh Tenax and an injection. 
syster.i for- standards as shown, in Figur.e l •. 

• 3., !1atheson MOdel 8240 Mass Flow concroller accurately calibrated in the 
5-100 cc/minute range and a Metal Bellows PUrnp for sampling. 

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

Reacents and Standards 

1. SRM-1806 benzene 10 ppm in nitr~n standard. 

2. Chemical standards of highest purity available. 

3. Methanol ACS grade. 

4. stock solutions for standards. 



Table I 

Method Sensitivity and Precision -
Correlation R.S.D• 

Compound Coefficient Slope (Percent) 

Vinyl Chloride . 0.997 0.946 16 

Dichloromethane 0.999 0.975 s 
1,1-Dichloroethylene 0.991 U.966 6 

Chloroform 0.999 0.901 3 

l ,2-Dich l oroethane 0.999 1.054 7 

1,J,1-Tri chloroethane 0.999 0".989 9 

Carbon Tetrachloride (J. S/!;'9 0.980 6 

TrichloroethyTene 0~999 0.992 5 

Benzene· 0.998, 0.950. 10 

1,2-Dibromoethane 0.974 l.067 9 
.. .~~.~-

Tetrachl oroethylene 0.994 1.080 lO 

• R.S.D. - Relative Standard Deviation at 5 x LOO, n = 5 

. I 

LOO 
Detector ppbv 

PID 0.8 

ECO 0.6 

ECD 0.05 

ECD O.u2 

ECO 0.1 

ECD O•.OT •ECD O.CJUS 

ECD 0.02 

PIO 0.5 

ECO 0.00.5 -ECO 0.01 

• 
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Table I 

Method Sensitivity and Precision 
.! 

Correlation R. S. D,.. LOO 
Compound Coefficient Slope (Percent) Detector ppbv 

Vinyl Chloride . 0.• 997 0.946 16 PID 0.8 

Oichloromethane 0.999 0.975 !) ECD 0.6 

1,1-Dichloroethylene 0.991 U.966 6 ECD o.os 
Chloroform 0.999 0.901 3 ECD 0.,C,2 

1,2-0ichJoroethane 0.999 1.054 7 ECO 0. l 

l ,T ,l-Trichloroethane 0_999 0.989' 9 ECO O•. Ol 

Carbon Tetrachloride: _U;!i~9 0.980 6 ECD o. aos 

Tri ch 1 oroe.thy lene- 0•. 999 G.992 5 ECD. 0.02 

Senzene:- 0.998, 0 •.950. 10 PIO 0.5 

1,2-0ibromoeth~~~ 0.974 1.067 9 ECO o.oos 
ietrachl oroethylene 0.994 1.080 10 ECO 0.01 

-------------------- -----------------~---

,.. R.S.O. - Relative Standard Deviation at 5 x LOD, n = 5 
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Stock solutions are prepared by dilution of p.ire c.,emicals into methanol. The 
foll-::,,.ing volumes are diluted to 50 ml using a volill!le:ric flask. 

·' 

Stock Standard Gas Standard-ppnv Trap Standard-pµ.iv 
Conp,und ul/50 ml (10 ul/250 cc) (50 ul/200 cc) 

Benzene 182 40 10 
Toluene 217 40 10 
Ethyl benzene 250 40 10 
o-xylene 246 40 10 
iii-xylene 251 40 10 
~xylene 252 40 10 

• 
A 10 ul aliquot of the stock solution is injected into a 250 ml glass dilution 
bulb filled with zero air •. The bulb is heated in an oven at 40°C for 1 hour. 
After equilibration,.. a gas-tight syringe is used t.o inject 1.8 ppb to 7.2 ppb 
samples in ordei::. to construct a cal i.bration curve,. 'llle following data in 
:'able I was obtained.:: 

Table ! 

correlation R.S.D. at 5.4 ppb M.D.L. 
Compound S10£:! coefficient (percent) (I!;2) 

• ·!~.: •. 

aenzene 255 0.9998 1.3-· 0.5 
'!'Oluene 229 0.9996 5.6 1 
Ethyl benzene 182 0 • .9995 2.7 o.s 
£-Xylene 169 0 • .9987 L3 1 

• 
m-xylene 185 0 • .9982 3.5 1.- . 1-,...,. ,£_-xylene· .... tu•. 0-.9563 1.4 ... 

M.D.L. = Minimum Detectable Limit= Intercept+ {3 x R.S.D. x Intercept) 

Instrument Conditions 

C,,lurnn 10 ft x 2 mm i.d. glass 
5% SP1200/l.75% bentone on 100/120 
SUpelcoport 

Injector Temperature : 200°C 
Detector Temperature : l60°C 
Detector Range : Xl 
oetector Attenuation : X32 
PlD Lamp : 10.2 ev 
Valve Temperature : 180°C 
Flow Rate : 30 ml/minute helium 
QI/en Teirperature Program: l0°C for l 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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Appara~us sh,:,r.m 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 Tedla!:' ~le bag. The sample 
line is t:..~en flushed for 5 ,minutes at a flow !:'ate~= 20 cc/minute. The 
isolated ~nax trap is cooled to 30°C during this initial flushing. 
(Relays 2, 3, 7, 8 off.) 

2. When flushing is oompleted, the 4-port valve is switched to the •Fill 
Position• and sanple is punp!d through the trap for 10 minutes at 20 cc/ 
minute. At the beginning of the trapping the inte!:'nal standard and 
calibratioo gas standard are injected through the in-line injector into 
the gas stream. (Relay 3 on.) · 

3. At the end of 10 minutes the Tenax trap is isolated {4-port valve closed) 
and t,.,-e. t.::ap heated to 210°c_ '!tui• sar.iple inlet is disconnected from the 
:edlar- sa.'!lple bag and C)nnected to t.'le. auxiliary- carrier. gas supply to • 
sweep out:. any residual sample· in ::.'le l.ines. (Relay J off, t..'len. Relay 8 
on.) 

4. The 6-90rt. valve is switched to the 'Sweep .?Osition~ allowing the carrier 
gas· to oe directed through. the 4-90rt 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:49 
"Fill POsition• and the data system. and the colwm teoperature program are 
started. (Relays 3, 7 on_) 

5. The cesulting chromatogram is analyzed and the ::esults quantitated and 
:abulatec;.. (See Figure 2_) 

Autor.iati0n of ::.bis system has been accomplished by use of ::elay switches/ 
automatically actuated valves and a 
the automation: 

data system. n:ie f-:,llCJFwing chart details • 

rime (Minutes) Relay en Relay Off 

o.oo 
0.01 

10.01 
10.10 
12.00 
13.00 
23.00 
24.00 

3 

8 
2 
3, 7 

2, 3, 7, 

3 

2, 3 
8 

8 

Relay 2 = 6-port valve 
Relay 3 = 4-port valve 
Relay 7 • da':.a system 
Relay 8 = Tenax trap heater 



MtJlOQ ADDLUU4 
Page 3 of 5 Pages 

Appara:us sh?wn in Figure 1. 

1. With ~he 6-port valve in the •Fill POsition• and th~ 4-port valve closed, 
the Teflco sampling line i~ attached to ':.he Tedlar saq,le bag. The sample 
line is t-,en flushed for 5 minutes at a flow rate of 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 o:>q,leted, the 4-port valve is switched to the •pill 
Position• and saq,le is ptllii)ed 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.) · 

3. At the end of 10 minutes the Tenax trap is isolated {4-p,rt valve closed) 
and tile t.=ap heated to 210°C- ':he· sar.iple inlet is disconnected from the 
':edlar- sample bag and connected to t,.'-Je auxiliar1 car=:ier gas supply· to 
sweep out. my residual sample in t.'"1e lines.. (:Relay 3 off, t.hen Relay 8 
on.) 

4. The 6-por't valve is switched to the •s..-e-:p ?osition• allowing the carrier 
gas to be directed through. the 4-i:ort trap valve- ·.ihich is still in the 
isolated. fOSition. (Relay- 2 on •. ) 

5•. With the GC oven and data system ready the 4-p::,rt valve is switched to the 
•Fill ?)sition• and the data system and the colllI!l'l teoperature program are 
started- (Relays 3, 7 on.) 

6. The :=esulting chromatogram is analyzed and the :esults quantitated and 
tabulatea_ (See E'iqure 2_) 

Autor.at:.ion o:c ::..-'11.s system nas ~en accompl isnea oy use -:ir :elay sw1.tcnes; 
automatically actuated valves and a 
the automation: 

data system. The f-:,llowing chart details 

'r'ime (Minufes) Relay Cll Relay Off 

0.00 
0.01 

10.01 
10.10 
12.00 
13.00 
23.00 
24.00 

3 

8 
2 
3, 7 

2, 3, 7, 

3 

2, 3 
8 

8 

Relay 2 
Relay 3 
Relay 7 
Relay 8 

= 
= 
= 
= 

6-port valve 
4-port valve 
da':.a system 
Tenax trap heater 
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Figure 2 

Standard Ar01T1atic Mixture 
lOppb/eomponent 

Attenuation x 16 
Range x 1 

1 

I 
. J 

l 
j 

:"r----,,,,J
l 
' I 
I 

Compound 
10 DPb each 

r. Benzene, 
2·_ Toluene, 
J_ Ethy,1 benzene· 
4·. 2,-xylene 
5. m-xylene 
6. £-.xylene 

Retention Time 
:ninutes 

9.114 
13_367 
18.834 
19. 766 
20.350 
21.404 

• 

• 



Figure 2 

Standard Arai'latic Mixture 
lOppb/component 

Attenuation x 16 
Range x 1 

Compound
10 ::ipb eacn 

1•. Benzene· 
z·_ Toluene· 
3. Ethy,1 · benzene 
4. 2,-xylene 
5. m-xylene 
6. [-.xylene 

Retention Time 
minutes 

9.114 
13.367 
18.834 
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 

Street address 

Mailing address 

ContactPerson Telephone Number 

Previous site owners 

Provide the name and mailing address of all the previous site owners with the most recent 

• 
owner firsL (Attach additional pages if necessary.) 

Owner . Owner 

Mailing Mailing 
Address 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.the·waste·received by this sire-ever burned on a routine basis? YES NO 

If yes. provide the following: • 
Date site staned burning on a routine basis; 

Date- site stopped burning· orr a routine basis:: 

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

Ifyes, 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 ,his site-ever: burned on a routine basis? YES NO 

If yes. provide the following: 

Dare site staned 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· event(s) in detail including date(s). (Attaeh additional pages if 
necessary.) 



Have land.till gas odors ever been detecte4 off site? YES NO 

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

• Has any landfill gas, ambiem:.air, .or gas migration testing ever been conducted at the 
site? YES. ::--:ro 

Ifyes,.summarize the· testing and the results including date(s). (Attach additional sheets 
ifnecessary.) 

Has this site ever been subject to 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, snmmarb::e the enforcement action(s) and reason(s) including date(s). (Attach 
additional sheets ifnecessary.) 



., .. -:_.,'._.,._ . 

SITE DESCRIPTION 

Type of fill (Circle appropriate line) 

Canyon Pit 

Area (Trench) Other-Describe 

Provide estimate for: 

Total Site Acreage Waste Disposal Area Acreage 

Volume ofWaste (cubic yards) Quantity of Waste (tons) 

Minimum Depth of Waste (feet) Maximum Depth of Waste (feet) 

Average DepthofWaste (feet) •Average,Thickness OfExistingTop Cover (feet) 

DoesThis·Site·Have A Liner? YEs· NO 

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 DESCRIPTION 

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

% Residential % Commercial 

% Industrial % Demolition 

% Other 

Describe material under "other" and give its percentage. 

Material Percentage 



SITE DESCRIPTION 

Type of fill (Circle appropriate line) 

Canyon Pit 

Area (Trench) Other-Describe 

Provide estimate for: 

Total Site Acreage Waste Disposal Area Acreage 

Volume of Waste (cubic yards) Quantity of Waste (tons) 
. 

:Minimum Depth of Waste (feet) Maximum Depth of Waste (feet) 

Average Depth- ofWaste (feet) 

Average Thickness OfExisting Top Cover (feet) 

Does This Site Have A Liner? YES NO 

IfYes,. Describe: 

Type of Cover Material 

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

WASTE DESCRIPTION· 

- -·----- Estimate.of.Solid.Waste.Received (TotaLofenn:iesJo:c.~side.nti.al, commercial, __ --~ 
industrial, demolition, and other should add up to 100%.) 

--~ 

% Residential % Commercial 

% Industrial % Demolition 

% Other 

Describe material under "other" and give its percentage. 

Material Percentage 

https://TotaLofenn:iesJo:c.~side.nti.al


Were liquids ever accepted at this site? YES NO 

Ifyes, 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 all hazardous wastes received and the corresponding volumes. (Attach 
additional sheets if necessary.) 
Hazardous 'Nasre Volume-



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 photograplt or topographic map showing the surrounding area within. two • 
miles ofthe solid waste disposal site.' s perimeter. Tne·phocograph or map must identify 
ill land uses in me area and hignlight areas or hign popuiarion such as housing, schools, 
restaurants, and shopping centers. For areas that are currently undeveloped, the proposed 
land uses mustbe 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 
evaluating your site .. 

AretheI"e" any inhabited buildings·within· 2000 feet ofthe site- perimeter? YES. NO 

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



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 ofthe solid waste disposal site: s perimeter-. The·phorograph or map must identify 
ill land uses in tile :rreaanci highlight areas of high population such us housing, schools, 
restaurants, and shopping centers. For :rreas that :ire currently undeveloped, the proposed.. 
land uses must be shown. 

ADDmONAL 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 
evaluating your site;. 

Are:there :my ·mb.aniretl.imrlrliilgs-within·2000feet'ef~~e:r:ime~L~.->S-N.........O,_____~ 

If yes, give"the· building use; and its distance from the site perimeter: 
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CHAPTER __ 

An act to repeal and add Section 66796.54 of the 
Government Code, and to repeal and add Section 41805.5 
of the Health and Safety Code, relating to solid wa;;te, and 
declaring the urgency 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 Hcsources 
Control Board to submit annual reports on or before July 
l, 1988, July 1, 1989, and July 1, 1990, on the exlent arul 
effect on water quality of hazardous wastes in soliiJ waste 
disposal sites, with recommendations on needed actions 
to protect water quality. 

This bill would change the dates that the report~ are 
clue from the board to January 1, 1989, January l, 1000, 

· and January 1, 1991, respectively. 
(2) Existing law requires solid waste disposal siJes to 

sub1nit a solid waste assessment report to the bomd of the 
air pollution control district or the air quality 
management district by January 1, 1987. The district 
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 inlo the uir. 
The State Air Resources Board is required to submit a 
•report to the Legislature on or before July 1 of l 988, 1989, 
and 1990, concerning hazardous waste in solid w,1:.le sites. 

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

· report, as specified, to the district on or before July l. 
1987. The hill would also require the owner of an inacliye 
solid waste disposal site, except as specified, lo sulnnit n 
screening questionnaire to the district on or before 
November 1. 1986, and to submit specified iofoarn,~li~m 

questionnaire by the district. The bill would require the 
state board lo develop guidelines for the test report and 
evaluation of the screening questionnaire by February l, 
1987, and lo develop the screening questionnaire by 
October l, 1986. 

The bill would authorize a district to exempt a site from 
these provbions and to reevaluate the status of a solid 
w~ste disposal site and require the submission or revision 
of fl test report. 

Adistrict \w,uld be required to evaluate all test reports 
for cornpliuuce with the state board's guidelines. The bill 
would require the district to take appropriate remedial 
a~tion if the dishict determines, after evaluating the test 
report and co!1sultation with the department and the 
Oi4lifornia \Va~te Management Board, that the levels of 
specified air contaminants, as defiried, pose a health risk 
or a threat to the environment. 

The bill would delete the requirement that the state 
board !il,hmit a report to the Legislature by July l, )990. 

(3) The bill wpuld incorporate additional changes to 
Section 66796.54 of the Governn1e11t Code proposed by 
AB 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 nrnndated by the state. Statutory provisions 
establish procedures for making that reimbursement, 
including lhe creation of a State Mandates Claims Fund 
to pay the costs of mandates which do not exceed $50,000 
stalewide and other procedures for claims whose 
stutewide 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 requiring 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 statutory procedures and, if the 
slutcwide cost does not exceed $500,000, shall be payable 

https://66796.54
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certain costs, the bill would provide that no 
reimbursement is required for a specified reµ:;o!l, 

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

The people of the State of California do enact a~ follows: 

SEC.'TION 1. Section 66796.54 of the Goyeplment 
Code is repealed. 

SEC. 2. Section 66796.54 ls added to the Coy~nmle,1t 
Code, to read: 

66796.54. (a) On or before January 1. 1980, January l, 
1990; and January 1, 1991, the State Water n~~ourccs 
Control Board shall submit a report to the Legislature 
summarizing the extent of hazardous waste ill solid waste 
disposal sites and the potential effects these haz,trdou~ 
wastes may have upon the quality of waters of ihe state, 
and recommending actions needed to protect the quality 
of water. Each report shall summarize the ~,1ta from 
those solid waste water quality assess1nenl test reports 
which have been submitted on or before January l of the 
preceding year to California regional waler quality 
control boards pursuant to Section 13273 of the Water 
Code, and shall evaluate the accuracy of the soli(l wasle 
water quality assessment tests conducted. 

(b) On or beforeJuly l, 1988, and July l, 1989, the Slate 
· Air Resources Board shall submit a repm:t 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 uir quality 
of the state, and recommending actions npeded to 
protect the quality of air. The reports submitted on July 
1, 1988, and July l, 1989, shall summarize the" dut,} from 
the solid waste air quality assessment lest reports 
submitted to air quality maintenance districts and nir 
pollution control districts on or before July l, 198'/, and 
Jmmury l, 1988, respectively, pursuant to Sediou 41805.5 

-5- AH 3374 

667l)6.5,t. (a) OnorbeforeJanuar)' 1, 1989,January I, 
1990, an<l JaHu!;rf 1, 1991, the State Water Uesources 
Control lloµr..l ~hall sub1nit a report to the Legislature 
s411un1uiziflg ll!~ extent ofhazardous waste in solid waste 
disposµI sile's and the potential effects these hazardous 
wµstes may have upon the quality of waters of the state, 
and recom11,e11ding actions needed to protect the quality 
of water. Each report shall summarize the data from 
those solid waste water quality assessment test reports 
which haye lJeen submitted during the preceding year to 
California regio,rnl water quality control boards pursuant 
to Section 132'13 of the Water Code, and shall evaluate the 
;tcqirucy of Lhe ~olid waste water quality assessment tests 
conducted. 

(b) · On or before July 1, 1988, andju)y 1, 1989, the State 
J\ir llc:;ou1 ces Board shall submit a report lo the 
Legislature sqmmarizing the extent of hazardous waste 
in solid waste disposal sites and the potential effects these 
hµz1u-dou~ wastes may hnve upon the umbient air quality 
of the stµtc, and recommending actions needed to 
protect the quality of air. The reports submitted on July 
l, 1~88, and July 1, 1989, shall summarize the data fro1n 
the solid waste air quality assessment test . reports 
submiUed to air quality maintenance districts and air 
pollution contiol districts on or before July 1, 1987, and 
January l, 1988, respectively, pursuant to Section 41805.5 
of the Health and Safety Code, and shall evaluate the 
accuracy of the solid waste assessment tests conducted. 

SEC. 4. Section 41805.5 of the Health nnd Safety Code 
is 1·epealed.

;; SEO. 5. Section 41805.5 is added to the Health and 
$nfcly Gode, to read: 

41805.5. (a) Except as provided in subdivisions (b) 
and (e}i the owner of a solid waste disposal site shall 
submit lo lhe district on or before July 1, 1987, a solid 
waste air quality assessment test report that contains nll 
of the following: 

of the -Ith and Safety Code, and shall •duute the ( l) Tcsl ..liksults lo determine if there is nny 
accurnc>"'ff .the solid waste assessment test'!IP!onducted. m1<k1gro1111-1mdfill gus migration beyond e solid-c,r.-r• 'l <'~~•·I~ .. ~f.'7flf. I.A ie n,l,1,-,1 t" thA {'.n11f••·11,ni:•.11I wa!ile dispo:i,,I site's perhnetcr. · . · . 
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certain costs. the bill would pr6vide H~ut no 
reimbursement is required for a specifi~d rell~o~1, 

(5) The bill would declare that it is to tal,f effect 
immediately as an urgency statute. / · 

Tlu, people of the State of Caldornia do e1act as lo!/ows: 

SEC.TiON 1. Section 66796.54 of the GovJrnment 
Code is repealed. '! · · ·j · 

SEC. 2. Section 66796.54 is added to the Cov1n1rne,1t 
Code, to read: J1 , 

66796.54. (a) On or before January l, 1980 J~nuary I,
1 

1990, and January 1, 1991, the State Water n~~ot1rces 
Control Doard shall submit a report tJ tho Legislah1rc 
smnmarizlng the extent ofhazardous w~ste in solid waste 
disposal sites and the potential effects! these hl'zardous 
wastes may have upon the quality of w~ters of l~1e ~tale, 
and recommending actions needed to ptotect thp qt\ality 
of water. Each report shall summari~e the ~Ma from 
those solid waste water quality assess,µent tes~ reports 
which have been submitted on or befor~ January l of the 
preceding year to California regional waL~r! quality 
control boards pursuant to Section 13~3 of Ll~e Waler 
Code, and shall evaluate the accuracy of the 1Jolj(l waste · 
water quality assessment tests conduc~ed. ' 

(b) On or beforeJuly 1, 1988, and July 11 1989 tlie Slate 
· Air Resources Board shall submit ~ report 

11 
to the 

Legislature summarizing the extent of hazardous waste 
in solid waste disposal sites and the potential cfft1cts these 
hazardous wastes may have upon the ambient air quality 
of the state, and recommending aJtions n¢eded to 
protect the quality of air. Tho reports fub~ilto~I on July 
l, 1988, _and July 1 !989, sh_all summa~ize (he (futi~ from1 

the sohd waste air quahty assessment 1 lest report~• 

submitted to air quality maintenuncJ district~ and air 
pollution control districts on or bcfor~ July l, l 987, and 
Junuury I. 1988, respectively, pursuanljlo Scdiqn 41801>5 
of the r ,Ith and Safety Code, and ~hall ·aluate tlw 
n~n....... ,..•.••r th,,. •mlfrl wnste assessment tesl:. ,:onducted. 

tiff/~.5·&. (a) On or before Januar)' 1, 1989, January I, 
1990, un<l Ja,!u\lrY 1. 1991, the State Water l\esources 
Control BoarJ ~hall sub1nit a report to the Legislature 
sn11•m!liizing th~ extent of hazardous waste in solid waste 
disposµI sile's and the potential effects these hazardous 
wµsles may liave upon the quality of waters of the state. 
and recomn1euding actions needed to protect the quality 
of wateL E.1ch report shall summarize the data from 
those solid waste water quality assessment test reports 
which haye l,eela submitted during the preceding year to 
C11lifornia regional water quality control boards pursuant 
to Seclion 1327:3 of the Water Code. and shall evaluate the 
acc~nµcy of lhe ~oHd waste water quality assessment tests 
conducted. 

(b) On or before July 11 19881 and July l. 1989, the State 
4ir Hci;oui ces Board shall submit a report lo the 
Legislature :mmanarizing the extent of hazardous waste 
in !jolid w11:;le disposal sites and the potential effects these 
hazardous wnstes may have upon the ambient air quality 
of tit~ sl;lle, und recommending actions needed to 
pfolcct the quulity of air. The reports submitted on July 
1, 1~88, and July 1. 1989. shall summarize the data froan 
the solid waste air quality assessment test reports 
submitled lo air quality maintenance districts and air 
pollution control districts on or before July l, 1987, and 
January l, 1988, respectfvely, pursuant to Section 41805.5 
of the l Jeahh and Safety Code, and shall evaluate the 
accuracy of lhe solid waste assessment tests conducted. 

SEC. 4. Section 41805.5 of the Health und Safety Code 
is repealed. 

;'. SEC. 5. Section 41805.5 is added to the Health and 
Sufot y t~ock,, to read: 

'0805.5. (a) Except as provided ·in subdivisions (b) 
un<l (c). the owner of a solid waste disposal site shall 
suhmil to lhe (listrlct on or before July 1, 1987, a solid 
wasle air quality assessment test roport that contuins nil 
of the followiug: 

( I) Tesl results to determine if there is uny 
mHlergroun. ,1mdfill gus migration hcyond · ~ solid 

l ~ )I ~!•·••'"" .,.,,._:w,n,.o,.1J1 .. 
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ambient air a<Uacent to the solid waste disposal site to whether µn exemption should be granted to the site. 
deternline the effect of the site on air quulil y. (d) On or before February l, 1987, the state board, in 

(3) Chemical characterization test 1:esults to 
determine the composition of gas streams irmnfldiately 
above the solid waste disposal site, or immediately above 
the solid waste disposal site and withJn the solid waste 
disposal site, as appropriate, as determined hy the 
district. 

(4) Any other information which the distdc:t board 
may require, by emergency regulation. 

The solid waste air quality assessment test report sh,ill 
be prepared in accordance with the guidelines developed 
by the state board pursuant to subdivision (d) . 

(h) The owner of am inactive solid waste disppsal site 
shall complete and submit the screening questionnaire, 
developed pursuant to subdivision (e), to the dbtrict on 
or before November 1, 1966, unless the owner is required 
to submit a report containing the same information 
specified in subdivision (a) pursuant to a fede.-al, r.tuto, 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) und shall 
determine whether the owner of the site be reqllired to 
submit all, or a portion of, the information required to be 
reported in a solid waste air quality assess1nent test 

· report. The district shall notify the owner in wripng on 
or before January 1, 1987, of the information identified in 
subdivision (a) to be submitted for the she. After 
receiving this notification, the owner of the inacl ive solid 
waste disposal site shall submit a solid waste air qunlity 
assessment test report containing tho required 
information on or before January 1, 1988, to the district. 

(c) A district may exempt from subdivisions (a) and 
(b) a solid waste disposal site or inactive solid wa:;le 
disposal site which hus accepted or now contains only 
inert and nondecomposable solids. To receive an 
exemption, the owner of the site shall submit, on or 
before November I, 1986, a copy of all permits, all waste 
.-lisdmn:m reauiremcnts nertinont to the site, 1mu uny 

coonlinaliml with the districts, shall develop and publish 
tes~ guidelines for the solid waste air quality assessanent 
report specifying the air contaminants to be tested for 

. i.nd identifying acceptable testing, analytical, and 
r~porting methods to be employed in com,Pleting the 
report. 

(c) On or before October 1, 1986, the state board, in 
coordination with the districts, shall develop and publish 
a :;crccniug questionnaire for inactive solid waste disposal 
~iles and guidelines for evaluating the questionnaire by 
the districb pursuant to subdivision (b). The screening 
questionnaip! ~nd guidelines shall require an inactive 
~olid waste disposal site to be evaluated based on the 
nature nnd uge of materials in the site, the quantity of 
materials in the site, the size of the site, and other 
i.p[nopriatc 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 potential adverse impacts on facilities such as hospitals 
and schools, and on residential areas, within one rnile of 
the site's pprimeter. . 

(t) A distdct may reevaluate the status of a solid waste 
disposal site, including sites exempted pursuant to 
~ubdivision (c) ~ and require the owner to submit or revise 
a solid waste air quality assessment test report after 
January 1, 1987. The district shall give written notification 
fo the owucr of the solid waste disposal site that a solid 
wusle air quality assessment test report is to be sub1nitted, 
or that the existing report is to be revised, und th~ date 
by which the report is to be submitted. - ·_ 

(g) A Jisldct shall evaluate any solid waste air quality 
assessment test reports submitted pursuant to 
subdivisions (a), (h), and (f), and determine if the 
report's te:;ling, analytical and reporting methods comply 
wilh the guidelines developed pursuant to subdivision 
( d). If the districl determines that the solid waste air 
qua\it y u~:wssment test . report complies with the 
<>ui,L~lirn!!L ii shall evaluate the datu. If the district 



AB 3374 -8-

determines, after evaluation of the report and 
consultation with the slate department and theCaliforni1\ 
\Vaste Management__ Board, that levels of on~ or more 
specified air contaminants pose a health rbk t,o human 
beings or a threat to the environment, the ,lislrict shall 
take appropriate remedial action. 

(h) If a district determines that a solid waste air 
quality assessment test report does not coinply wHh the 
guidelines developed pursuant to sul>divi:iio11 (d), tho 
district shall provide the owner of the site willi a written 
notice specifying the inndequacies of the report and shall 
require the owner to correct the deficiencies and 
resubmit the report by n date determined by the dishict. 

(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 receivc£11111y solid waste 
for disposal after January l, 1984. 

(2) "Landfill gas" means any untreate~I, 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 boundflry of the 
entire solid waste disposal site property. 

(4) "Solid waste disposal site" means a pl,1ce, location, 
tract of land, area, or premises in use, or which has been 
used, for the landfill <lisposnl of solid wusle, as defined in 
Section 66719 of the Government Code, or hazardous 
waste, as defined in Section 66714.8 of the Goveuuncnt 
Codo, or both. 

(5) "Specified air contaminants" means :;ubstancos 
determined to bo air contaminants by the slate honul in 
coordination with the districts. The stalt: board and tho 
districts shall consider determining the following 
compounds to be air contaminants for purposes of this . 
paragraph: benzene, chloroelhene, 1,2-dibrninoethane, 
l,2Ahloroethane benzyl chloricle,ahlorobcnzene 
dicftlrrobenz,enc, l ,l-dichloroethcnc, "'-hloroirwl lu111-

1 1 ,. · - 1----1~ 1•••A~~ ... , .. .,.,lfi,IP ,,~1.-ai:hl,,rot:lhvlcne, 
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taichloroethyltme, trlchloromethane, xylene, and any 
other substun<,:i:1 deemed appropriate by the state board 
or il disl.-ict. 

SEC. 6. · ~eclion 3 of this bill incorporates changes to 
:,~clion 66796.54 of the Government Code proposed by. 
both this hill and AB 3088. It shall only become operative
if (1) both bills nre enacted and become effective on or 
lwfmc Jum1ary l, 1987, but this bill becomes operative 
first, (2} thi~ bill repeals and adds Section 66796.t>4 of the 
Goyernmont Code and AD 3008 runcnds·section 66106.34 
of the Government Code, and (3) this bill is enacted after 
AB 3008, in which case Section 66196.34 of the 
Goyenu,1eiit Code, as added by Section 2 of this bill, shall 
remain operative only until the operative date of AB 
3008, at which time Section 3 of this bill shall become 
operaliye. 

SEC. 'I. llclmbursement to local agencies and school 
districts for costs mandated by the state pursuant to this 
act shall be made pursuant to Part 7 (commencing with 
Sectiou l'/500) of Division 4 ofTitle 2 of the Government 
Code and, if the statewide cost of the claim for 
reimburse1nent does not exceed five hundred thousand 
dollan ($500,000), shall b~ made from the State Mandates 
Claims Fund, except that no reimbursement is required 
by this net 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 local agency 
Ol' school di~lrict has the authority to levy service charges, 
fees, or assessments sufficient to pay that cost. 

SEC. 8. This oct is an urgency statute necessary for 
the lmmedlute preservation of the public peace, health, 
or safely vvithln the meaning of Article IV ·or the 
Constitution and shall go into immediate effect. The fucts 
constituting the necessity are: 

lo order lo fully and fairly i.Inplement the provisions of 
Chapter 1532 of the Statutes of 1984 relating to disposal 
of lrn:L.a.ul_ous waste, and to implement the reporting 
rcquit c.nts of this act. as quickly as •sible, it is 
nccc~stlfy thnl this act take effect,immediaty. 

https://66196.34
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determines. after evaluation of/ the r~port and 
consullution with the state depurtme~lt and Lhb California 
\Vaste Management.. Board, that Jeye)s of t)iw or more 
specHled air contaminants pose a Health rbj, ~o human 
beings or a threat to the environm4nt, Uw <hslrict shall 
take appropriate remedial action. i : 

1 

(h} If a district determines th~t a soHJ) waste air 
quality assess1nent test report does bot co111tily with lhc 
guidelines developed pursuant to !subdivb/Ln (d). the 
district shall provide the owner of the site w~th a \Vrillcn 
notice specifying the inadequacies df the rep~ffl and i;hall 
require the owner to correct t~e defic~encics and 
resubmit the report by a date determined b~ ti~~ district. 

(i) For the purpose of this s~ctio1l, ll~r following 
definitions apply: ! . / 

(l) "Inactive solid waste disposal site·· n~carn, a solid 
waste disposal site which has not reqeivccl a,. iy solid wosle 

1for disposal after January 1, 1984. / ' 
1 

(2) "Landfill gas" means any/ untreatb~I. raw gas 
derived through a natural process ! from the 
decomposition oforganic waste deposited in a solid waste 
disposal site or fron1 the evolutio•~ of volatile species in 
the woste. i / 

(3) "Perimeter" means the miler boundary of the 
entire solid waste disposal site prdper~y. · . 

(4) "Solid waste disposal site .. ~ean~ a p~µce, location, 
tract of land, area, or premises in use, or wl~ich has been 
used, for the landfill <lisposnl of solid wuslc, 1a1; defo1e<I in 
Section 66719 of the Government Code, ~)r hazardous 
waste, as defined in SecUon 66714;.6 of tlw;G(,vernuicnt 
Codo, or both. / .• ; 

(5) "Specified air contmninan~s" mcm:is :.ubstanc,is 
determined to bo air contaminant~ by tho flato hourd in 
coordination with the districts. Tl~e stutc hoard and tho 
districts shall consider determining the following 
compounds to be air contuminan:ts for purposes of this . 
paragraph: benzene, chloroelhe1je, 1,2-dihrnmoel hane, 
1,2- · ·hloroethane bcnzyl chldride, chlllrnbonzcne. 
...1:,.L · ....,..h,,.11•,.,,1111 1.1-dichlorooth~ne, , .. L:I dornrnd l11111t 
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tcichloroelhyJ~ne, trlchloromethane, xylene. and any 
other substun~e deemed appropriate by the state board 
or a di!itdct. 

· SEC. 6. ·. ~ecUon 3 of this bill incorporates changes to 
Section 6679q.~◄ of the Government Code proposed by . 
both this hill 11nd AB 3088. It shall only become operative 
if ( l) Loth bills nre enacted and become effective on or 
Lefort} Jun.uury 1, 1987, but this bill becomes operative 
first, (2} thl~ hill repeals and adds Section 66796.54 of the 
Government Code and AB 3088 amends Section 66106.34 
()f the Govcrp(flent Code, and (3) this bill is enacted after 
AD 3008, io which case Section 66796.M of the 
GovonHucht Code, as added by Section 2 of this bill, shall 
remain opcrnlive only until· the operative date of AB 
3006, at which time Section 3 of this bill shall become 
opernliyc. 

SEC.'/. llchnbursement to local agencies and school 
dislricl:i for costs mandated by the state pursuant to this 
act shall he made pursuant to Part 7 (com111encing with 
Seclion 1'1500) of Division 4 ofTitle 2 of the Government 
Codo and, if the statewide cost of the claim for 
reimbun,ement does not exceed five hundred thousand 
dollars ($500,000), shall b~ made from the State Mandates 
Claims Fund, except that no reimbursement is required 
by this net pursuant to Section 6 of Article XIII B of the 
California Constitution for the cost of the program or 
levd of i;ci·vice mandated by this act that the local agency 
<n school district has the authority to levy service charges, 
foes, or U:i:;essments sufficient to pay that cost. 

SEC. 6. This act is an urgency statute necess:iry for 
tho immedlute preservation of the public peace. health, 
or sufoly wlthln the meaning of Article IV ·or the 
Conslilulion und shall go into immediate effect. The facts 
constituting the necessity are: 

In order lo fully and fairly hnplemcnt the provisions of 
Chaple.- io3~ of the Statutes of 1984 relating to disposal 
of lun:ar,lous wostc, and to implement the reporting 
rcquire. ,nts of this act. as quickly as ... ~,;sible, it is 

'"'·• •I,;., nt>t tnke effect immedi. Jy. 
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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 

• 
Sunounding land use 

Current 
Proposed 

Monitoring System 
Disposal site map 
Well locations 
Probe· descriptions 
Eauipment descrintions 
Analysis.methods~ 

Results: 
Ambient air 
Gas characterization 
Off site migration 
Quality Assurance 
Photographs 

• 
Remedial Action 

Ordered 
Results 
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IHSPO,Al, SITE UJ~RT 

Disposal site Name: 

Location (Latitude and Longitude or UTM coon.linates); 

AMBIENT f\lR SAMPLING 
Concenfrations, pph 

UPWIND DOWNWIND BACKGROUND 
Si1c l Site 2 Site l Site 2 Background 

Laboratory 

COMPOUND 
Detection Limits, 

. ppb 

Vinyl Chloride 

Benzene 

Ethylene Dibromide 

Ethylene Dichloride 

Methylene Chloride 

Perchloroethylene 

Carbon Tetrachloride 

Methyl Chlorofonn 

Trichloroethy lene 

Chlorofonn 

Methane 



•◄ 

CHAIN OF CUSTODY RECORD 

__.REPORTING AGENCY: 

STATION ADDRESS: 

STATION NAME: 

STATION OPERATOR:* 

Reltnqu1shed By:* 

• Relinquished Sy:s 

?.ec::n vea ,or Laoorat.ory 3y: • 

!-tethoo. or Sh1 pmen't:. 

I Received Sy:*
I 
I 
I Received By:• 
I 
I 

bate/Time 

Oate/Tlme 

Date;i1me 

TO BE COMPLETED BY LABORATORY 

lABORATORY NO • 

• 
. DISPOSITION: 

IMMEDIATE SECURED 
ANALYSIS l=I IDID,_____ YES 1-1 

NO l=I 

* Print name after signature. 

Afr Resources Board 
Laboratory Services Section 
1309 T Street 
Sacramento, CA 95814 




