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State of California 
AIR RESOURCES BOARD 

Resolution 83-1 

March TO, 1983 

Agenda Item No.: 83-2-4 

• 
WHEREAS, THE Air Resources Board is vested, under Section 39705 of the Healt 
and Safety Code, with authority to appoint a Research Screening Committee 
composed of up to nine members with expertise in specified technical areas; 

WHEREAS, there now exist, as a result of resignations, two vacancies on the 
Research Screening Committee; 

WHEREAS, Alvin S. Gordon, Ph.D., Professor of Engineering at the University
California, San Diego, is a recognized expert in research in the fields of 
chemistry and combustion; 

WHEREAS, Dr. Gordon served with distinction as Chairman of the Research 
Screening Committee during his tenure as a Member of this Board; and 

WHEREAS, Dr. Gordon has a full and complete understanding of the Board's 
research program and its importance to the Board's regulatory responsibiliti 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board hereby appoints 

• full membership in its Research Screening Committee the following person, wh 
has been found to meet all of the requirements set forth in Section 39705 of 
the Health and Safety Code: 

Alvin S. Gordon, Ph.D. 
Adjunct Professor of Engineering
University of California, San Diego 

I certify that the above is a 
true and correct copy of 
Resolution 83-l as passed by 
the Air Resources Board. 

f 

s; 

o 



• 
ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

State of California 
AIR RESOURCES BOARD 

Appointment of a new member to the Research Screenin 
Corrmittee 

Adopt Resolution 83-1 appointing Alvin S. Gordon, Ph.D • 
to the Research Screening Committee. 

Chairman Duffy has asked Dr. Alvin S. Gordon, former 
member of this Board, to serve as a member of the 
Board's Research Screening Committee; Dr. Gordon has 
agreed to serve. Dr. Gordon served as Chairman oft e 
Research Screening Committee for the period 1976-198, 
during his tenures as a Board Member and as a member 
of the Committee. Staff has reviewed Dr. Gordon's 
qualifications and determined that he is eminently
well qualified under the provisions of Section 39705 
of the Health and Safety Code for appointment to the 
Research Screening Committee • 



STATE OF CALIFORNIA 
AIR RESOURCES BOARD 

Resolution 83-2 
March 10, 1983 

Agenda Item No.: 83-2-1 

WHEREAS, the Legislature, in order to protect the health, safety, welfar. 
and sense of well-being of the people of California, declared its intent for 
an intensive, coordinated state, regional, and local effort to protect ad 
enhance the ambient air quality of the state; 

• 
WHEREAS, the Legislature has charged the State Air Resources Board with he 
responsibility for control of emissions from motor vehicles and the 
responsibility to coordinate, encourage, and review the efforts of all l vels 
of government as they affect air quality; 

WHEREAS, the Legislature, having recognized the need for a regional appr ach 
to the problems of air pollution, vested in the local and regional 
authorities primary responsibility for control of air pollution from 
stationary sources of air pollution; and 

WHEREAS, the responsibility for control of air pollution in California i 
shared among the state and local entities, it is in the best interest of the 
public that state and local air pollution control agencies work together to 
solve California's air pollution problems. 

NOW THEREFORE BE IT RESOLVED, that the Air Resources Board recognizes th 
significant contribution of local air pollution control agencies to impr ved 
air quality in the state and the commitment of local agencies to carry o tan 
effective air pollution control program. 

• 
BE IT FURTHER RESOLVED, that the Air Resources Board affirms its intent o 
work cooperatively with local air pollution control agencies to improve nd 
maintain the quality of California's air, for the protection of the publ c 
health and welfare of the people of the state. 

BE IT FURTHER RESOLVED, that the Air Resources Board through this resolu ion 
and the attached guiding principles reaffirms its support of local air 
pollution control agencies' activities and declares its intent to forge n 
even stronger state/local partnership, to build trust between the state nd 
local air pollution control agencies, and to affirm the common goals of 
protecting the public health and welfare which bind together state and l cal 
air agencies. 

BE IT FURTHER RESOLVED, that the Air Resources Board hereby adopts this 
Resolution and the attached "Guiding Principles Governing Relations Betw en 
the Air Resources Board and Local Air Pollution Control Agencies.'' 



ATTACHMENT TO RESOLUTION 83-2 

Guiding Principles Governing Relations Between the 
Air Resources Board and Local Air Pollution Control Agencies 

This set of guiding principles is the foundation on which the Air Resour 
Board's interaction with local air pollution control agencies is based i 
fulfilling its obligation as the state agency charged with coordinating 
statewide efforts to attain and maintain ambient air quality standards. It 
is also the Board's intent in adopting these principles to affirm its de ire 
to form an even stronger state/local partnership dedicated to managing a 
effective and efficient California air program to protect the public health 
and welfare of the people of California. 

• 
RESPONSIBILITIES 

0 The Air Resources Board affirms that local districts have the primary 
responsibility for the control of non-vehicular sources of air 
pollution. In fulfilling its obligation to coordinate and revie air 
pollution control activities in the state, the Board will consid r 
the districts' responsibility and will largely rely upon local 
districts as the air pollution authorities closest to the public to 
be responsible to the public for non-vehicular pollution control. 

0 The Air Resources Board, in its capacity as the responsible stat 
agency for air pollution control in California, will review and 
comment on the activities of local districts and, where necessar, in 
accordance with law, take action to ensure the protection of the 
public health. However, in exercising its authority with respect to 
local district activities, the Air Resources Board will not act 
without full communication with the district affected. 

• INTERRELATIONSHIPS 

0 The Air Resources Board recognizes the importance of effective 
communication between state and local governments. To this end, he 
Air Resources Board endorses ongoing discussions with local districts 
to develop more effective mechanisms for improving cooperation an 
communication. 

0 To provide for continued understanding of issues at both the stat 
and local levels, the Air Resources Board will, when invited, att nd 
and participate in air basin and district meetings to the extent 
possible. The Air Resources Board also encourages testimony from 
local districts at Board meetings so that local district position 
can be considered in Board decisions. 



now 

o To deal with issues and problems of mutual interest, the Air 
Resources Board will continue to participate, when invited, on 
and other district established committees and will invite 
CAPCOA/districts to participate on ARB established working group. 

an 
0 The Air Resources Board recognizes that problems and issues will 

arise that may result in differences of opinion between state 
local agencies. When such occurrences do occur, it is the Board's 
desire to resolve them in a cooperative manner. It is the Air 
Resources Board's intent to minimize such occurrences. 

ASSISTANCE 

• 

0 The Air Resources Board recognizes the severe economic condition 
facing both state and local governments. Because of this, it is 
important that state and local resources be efficiently utilized 
manage air quality in California. To this end, the Air Resource 
Board will, to the extent resources are available, continue to 
respond to districts' requests for technical assistance. The Ai 
Resources Board will also continue to work with EPA, as necessar, to 
assist districts in fulfilling federal requirements. 

FUNDING 

0 The Air Resources Board recognizes the need for adequate fiscal 
resources to carry out an effective air pollution control progra at 
the local level. To this end, the Air Resources Board supports he 
adequate funding of local districts and will work with districts to 
provide for appropriate levels and sources of funding • 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 83-3 

April 20, 1983 

Agenda Item No.: 83-4-3 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board (the "Board"} to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to 
and imposed upon the Board by law; 

• WHEREAS, Sections 43013, 43101, and 43104 of the Health and Safety Code 
authorize the Board to adopt emissions standards and test procedures to 
control air pollution caused by motor vehicles, and pursuant to these 
provisions the Board has adopted emissions standards and test procedures
for new motor vehicles; 

WHEREAS, Section 43105 of the Health and Safety Code prohibits a manufacture 
from selling, offering for sale, or delivering for sale, to the ultimate 
purchaser any new motor vehicle or vehicle engine when the manufacturer has 
violated emission standards or test procedures and has failed to take 
corrective action, which may include recall of vehicles or engines, and 
authorizes the Board to establish regulations specifying the procedures for 
determining, and facts constituting, compliance or noncompliance; 

WHEREAS, Sections 43211 and 43212 of the Health and Safety Code provide for 
the recovery of civil penalties against manufacturers for the sale or offer 

• 
for sale in California of any motor vehicle which does not comply with 
emission standards or test procedures; 

WHEREAS, Section 43210(a) of the Health and Safety Code authorizes the 
Board to provide, by regulation, for the testing of motor vehicles on 
factory assembly lines or in a manner which the Board determines best suited 
to carry out the purposes of Part 5 of Division 26 of the Health and Safety
Code; 

WHEREAS, Section 43210(c) of the Health and Safety Code, added by Stats. 198, 
ch. 1185 (AB 965), requires that the Board's assembly-line test procedures
provide for reduced, statistically valid testing of motor vehicles contained 
in large engine families for which initial test results indicate compliance
with the applicable standards; 

WHEREAS, Title 13, California Administrative Code, Section 2061 presently 
establishes assembly-line test procedures for 1983 and subsequent model 
year vehicles; 



Resolution 83-3 -2- April 20, 1983 

WHEREAS, the assembly-line test procedures for 1983 and subsequent model yeas 
provide for quality audit testing, by manufacturers, of not less than two 
percent of California production of each engine family, except where 
"Excellence of Quality Control" provisions apply which permit quality audit 
testing of fewer than two percent of production in specified instances; 

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

WHEREAS, a public hearing and other administrative proceedings have been 
held in accordance with the provisions of the Administrative Procedure Act 
(Government Code, Title 2, Division 3, Part 1, Chapter 3.5}; and 

• WHEREAS, the Board finds that: 

The existing "Excellence of Quality Control" provisions are deficient 
in that they do not allow an engine family with emissions means 
substanti a 1 ly below the standards but with considerable variability 
to qualify for a reduced sampling rate; they do not permit a reduced 
sample rate until the second quarter of production; and they allow a 
full quarter between evaluation of test emission levels; 

The amendments to the assembly-line test procedures for 1983 and 
subsequent model years approved herein are necessary to remedy these 
deficiencies; 

The selection method contained in the amendments approved herein is 
statistically valid and provides for reduced testing; 

• 
The selection method provides for a more equitable test program for 
large production families; 

The selection method provides for adequate demonstration of compliance
with applicable standards; and 

The amendments approved herein will have no significant adverse 
environmental impacts. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendments 
to Title 13, California Administrative Code, Section 2061, set forth in 
Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board hereby approves the amendments to 
the "California Assembly-Line Test Procedures for 1983 and Subsequent Model 
Year Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles", set forth 
in Attachment B hereto. 



Resolution 83-3 -3- April 20, 1983 

BE IT FURTHER RESOLVED that the Board dtrects the Executive Officer to 
adopt the amendments set forth in Attachments A and B after making them 
available to the public for a period of 15 days, provided, however, that 
the Executive Officer shall consider such written comments as may be 
submitted during this period, and shall present the regula,tions to the 
Board for further consideration if he determines that thi's ts warranted 
in light of the written comments received. 

BE IT FURTHER RESOLVED that the Board hereby determines tna,t the regulations
and procedures approved herein are in the aggregate at lea,st as protective 
of public health and welfare as appltcable federal standards and are 
consistent with Sections 202(a) and (b) of the Clean Air Act. 

• 
I hereby certify that this is 
a true and correct copy of 
Resolution 83-3, as adopted
by the Air Resources Board . 

• 



ATTACHMENT A 

Proposed Amendment to Title 13, 
California Adm1n1strat1ve Code, Section 2061 

Amend Section 2061 to read as follows: 

2061. Assembly-Line Test Procedures - 1983 and Subsequent Model Years 

New 1983 and subsequent model year passenger cars, light-duty
trucks, and medium-duty vehicles subject to certification and manufactured 

• 
for 

sale in California shall be tested in accordance with the "California 
Assembly-Line Test Procedures for 1983 and Subsequent Model Year Passenger 
Cars, Light-Duty Trucks and Medium-Duty Vehicles," adopted November 24, 19 l, 
as last amended , including federally certified light- uty 
motor vehicles, except as provided ,n ''Guidelines for Certification of 198 
Model Year Federally Certified Light-Duty Motor Vehicles for Sale in 
California'', adopted July 20, 1982. 

NOTE: Authority cited: Sections 39515, 39601 and 43210, Health Safety 
Code. Reference: Sections 43102, 43105, 43210, 43211 and 43212, 
Health and Safety Code • 

• 

02:t 



• 

• 

ATTACHMEIH B 

PROPOSED 

State of California 
AIR RESOURCES BOARD 

California Assembly-Line Test Procedures for 1983 
and Subsequent Model Year Passenger Cars, 
Light-Duty Trucks and Medium-Duty Vehicles 

Adopted: November 24, 1981 
Amended: 

Note: These procedures are printed in a style to emphasize the 
differences from the 1983 and Subsequent Model Year Assembly-Lin 
Test Procedures as adopted November 24, 1981. Additions are 
indicated by underlining and deletions are lined out with dashes 

On September 28, 1982, the Executive Officer conducted a public 
hearing to consider proposed amendments to these procedures, 
primarily concerning liquefied petroleum gas- and compressed or 
liquefied natural gas-powered vehicles. As these proposed 
amendments have not yet been adopted, they are not set forth in 
this document. The proposed amendments are set forth in a staff 
report issued for the September 28, 1982 hearing and available f om 
the Public Information Office. 

O:H) 



State of California 
AIR RESOURCES BOARD 

California Assembly-Line Test Procedures for 1983 
and Subsequent Model Year Passenger Cars, 

Light-Duty Trucks, and Medium~Duty Vehicles 

A. GENERAL PROVISIONS 

l. APPLICABILITY 

• 
These test procedures, adopted pursuant to Section 4321D of the 

California Health and Safety Code, are applicable to vehicle manufacturers 
1983 and subsequent model year gasoline and diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles having an engine displacement o 
50 cubic inches (820 cubic centimeters) or greater, except motorcycles, 
subject to registration and manufactured for sale in California. 

2. COMPLIANCE 

The procedures specify two types of tests: (l) a short inspecti 
test to be applied to every vehicle before sale; and (2) a quality-audit te 
according to the "California Exhaust Emission Standards and Test Procedures 
for 1981 and Subsequent Model Passenger Cars, Light-Duty Trucks and 
Medium-Duty Vehicles". A vehicle is in compliance with these assembly-line 
standards and test procedures when that vehicle is in compliance with the 

f 

n 
t 

• 

inspection test requirements and that vehicle's engine family is in complia ce 
with the quality-audit test requirements. Since quality-audit evaluations 
occur less frequently than the inspection tests, a vehicle which passes the 
inspection test may be presumed to be in compliance with the full 
assembly-line procedures pending meeting the quality-audit evaluation of th t 
vehicle's engine family • 

3. DECAL 

H &SC Section 43200 requires manufacturers to affix a window de al 
in accordance with specific requirements. No vehicle subject to these test 
procedures may be sold and registered in this state which is not in complia ce 
with the requirements of Section 43200 and this paragraph. 

Each vehicle emission decal shall have the applicable exhaust emissio 
standards and the following statement displayed thereon with the appropriat
model year: 

"This vehicle has been tested under and conforms to California 
Assembly-Line Test Requirements for the (Calendar Model Year} Model Year." 

00 .l 



4. ACCESS 

Air Resources Board personnel and mobile laboratories shall have 
acce$S to vehicle assembly plants, distribution facilities, and te~t 
f~cilities for the purpose of vehicle selection, testing, and observation, 
Scheduling of access shall be arranged with the designated manufacturer's 
representative and shall not unreasonably disturb normal operations. 

5. VARIATIONS AND EXEMPTIONS 

Variations from these procedures which produce substantially 
equivalent results may be authorized by the Executive Officer, In 
extraordinary circumstances where compliance with these procedures is not 
pos~ible or practicable, a manufacturer may appeal to the Air Resources Boarp 
for a temporary exemption. 

6. COMMUNICATIONS 

All reports required by these procedures shall be sent to: 

Chief, Mobile Source Control Division 
California Air Resources Board • 

9528 Telstar Avenue 
El Monte, CA 91731 

B. INSPECTION TEST PROCEDURES 

This inspection test shall be performed on all vehicles subject to the r A 
test procedures. • 

l. INSPECTION TEST PROCEDURES 

(a) Functional Test 

Functional tests of the engine components and control system 
which affect emissions shall be made prior to the steady-state emissions 
tests., If a vehicle fails one or more functional tests, it must be repaired 
and pass a functional retest before it can ~e emissions tested. • 

A list of the items to be functionally checked and a procedure for 
performing these checks shall be maintained by the manufacturer and may be 
requested for review at anytime after production start-up by the Chief, Mobi e 
Source Control Division. When requested, the manufacturer has up to 30 days 
to submit a copy of these procedures. Within 60 days of receipt the Chief, 
Mobile Source Control Division may require revisions. 

(b) Steady-State Emissions Test 

The vehicle engine shall be adjusted to the manufacturer's 
specifications for delivery to the customer prior to the steady-state 
emissions test. This test shall consist of a determination of hydrocarbon 
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(HC) and carbon monoxide (CO) exhaust concentrations with the engine operat ng 
in a normal idle condition. All tests, including those of control limit te t 
vehicles, shall be conducted as follows: 

( l) Vehicles shall be tested in the normal "warmed-up" 
operating temperature range, i.e., after the choke is fully open and the 
engine is at curb idle speed, but before thermal override devices are actua ed 
to prevent overheating. The test may be performed in any transmission gear 
however the same gear shall be used for control limit test vehicles and 
production vehicles. For each engine family, the idle test may be performe 
without the air injection system (AIR) instead of with AIR, provided that t 
control limit vehicles are tested both with and without AIR. The requireme 
of Section B (3)(g) must be met with AIR. 

The control limit test vehicles and all production vehicles should be 
warmed-up and tested in the same manner. 

• (2) The sampling probes of the analytical system shall be 
inserted into the exhaust outlets far enough to avoid dilution with the 
outside air. Where this is not possible, a tailpipe extension shall be 
used. 

(3) A vehicle which fails a steady-state emissions test sh 11 
be retested or repaired and shall pass on retest prior to sale. 

2. EVALUATION 

Any vehicle tested by the steady-state emissions test showing 
emissions less than the control limits established for its engine family or 
subgroup and which had previously passed the functional tests will be 
considered to be in compliance with the inspection test requirements. 

3. CONTROL LIMITS 

• The control limits for each engine family or subgroup at the stat 
of a model year will be determined as follows: 

(a) Measure the emissions from the first 100 vehicles of each 
engine family or subgroup tested by the steady-state assembly-line inspecti n 
test. 

(b) Determine the mean emission level and standard deviation fo 
each pollutant (HC and CO). 

(c) The control limit for each pollutant is the sum of the mean 
plus two times the standard deviation for that pollutant. 

(d) Until the first control limits are established, the 
manufacturer shall use temporary control limits based on the first ten test 
These ten vehicles are deemed to meet the control limits so established. 
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(e) (i) For control systems that do not use catalytic converters 

If the HC control limit value is determined in subparagraph (c) is less 
than 100 ppm, the HC control limit value may be increased by up to 50 ppm, no 
to exceed 100 ppm. If the CO control limit determined in subparagraph (c) lS 
less than 1.0 percent, the CO control limit may be increased by up to 
0.5 percent, not to exceed 1.0 percent.

(ii} For control systems that use catalytic converters -- If the 
HC control limit value determined in subparagraph (c) is less than 50 ppm, th 
control limit value may be increased by up to 30 ppm, not to exceed 50 ppm. 

If the CO control limit determined in subparagraph (c) is less than 
Q.5 percent, the CO control 1 imit may be increased by up to 0.3 percent, no~t, 
to exceed 0.5 percent. 

(f} Idle control limit values may be rounded to the nearest 10 pp
HC and 0.1 percent CO in conformance to ASTM E29-67, except where this would 
result in a zero value. 

(g) The maximum allowable steady-state control limits for HC and 
CO are those values used as the idle mode standard shown in Title 13, 
California Administrative Code (C.A.C.} Section 2176 for the applicable model 
year or, where applicable model year standards are not yet adopted, the lates • 
previous model year values in effect at the time the vehicle is manufactured. 
An exemption to this requirement will be granted providing the manufacturer 
submits emission data with each quarterly report listed in one of the 
following options: 

(1) Submit with each quarterly assembly-line report HC and C 
emission values measured at engine idle speed for each quality audit vehicle 
tested and the computed mean and standard deviation of HC and CO emission 
results for the total number of vehicles tested, by engine family.
Measurements of HC and CO sha11 be conducted immediately f o 11 owing comp 1et ion 
of the dynamometer run and vehicles shall be in a state described under 
B.l (b)(l} above. If less than 30 vehicles were quality-audit tested during 
the reporting quarter, the computation of the means and standard deviations 
are not required. 

(2) Submit quarterly HC and CO emission values measured at 
engine idle speed for a minimum of 30 vehicles in the engine family or 
sub-group immediately after these vehicles have complied with the 
assembly-line inspection procedures and have either been run-in a distance of 
50 miles (on the road or dynamometer} or after other appropriate engine 
break-in has been performed and the engine is operating at a fully warmed-up
condition as described in B.l (b}(l} above. In addition to emission results 
of individual vehicles, the mean and standard deviation shall be computed and 
submitted. 

(3) The manufacturer may propose other methods to achieve 
results equivalent to the two operations above. These emission data shall b 
obtained from stabilized vehicles which have emission control systems with n 
defects and are properly adjusted to manufacturer's specifications. 
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(e) (i) For control systems that do not use catalytic converters 
-- If the HC control limit value is determined in subparagraph (c) is less 
than 100 ppm, the HC control limit value may be increased by up to 50 ppm, no 
to exceed 100 ppm. If the CO control limit determined in subparagraph (c) lS 
less than 1.0 percent, the CO control limit may be increased by up to 
0.5 percent, not to exceed 1.0 percent. 

(ii) For control systems that use catalytic converters -- If the 
HC control limit value determined in subparagraph (c) is less than 50 ppm, th 
control limit value may be increased by up to 30 ppm, not to exceed 50 ppm. 

If the. CO control limit determined in subparagraph (c) is less than 
0.5 percent, the CO control limit may be increased by up to 0.3 percent, nok, 
to exceed 0.5 percent. 

(f) Idle control limit values may be rounded to the nearest 10 pp
HC and 0.1 percent CO in conformance to ASTM E29-67, except where this would 
result in a zero value. 

(g) The maximum allowable steady-state control limits for HC and 
CO are those values used as the idle mode standard shown in Title 13, 
California Administrative Code (C.A.C.) Section 2176 for the applicable model 
year or, where applicable model year standards are not yet adopted, the lates 
previous model year values in effect at the time the vehicle is manufactured. 
An exemption to this requirement will be granted providing the manufacturer 
submits emission data with each quarterly report listed in one of the 
following options: 

(l) Submit with each quarterly assembly-line report HC and C 
emission values measured at engine idle speed for each quality audit vehicle 
tested and the computed mean and standard deviation of HC and CO emission 
results for the total number of vehicles tested, by engine family. 
Measurements of HC and CO sha11 be conducted immediately f o 11 owing completion 
of the dynamometer run and vehicles shall be in a state described under 
8.1 (b)(l) above. If less than 30 vehicles were quality-audit tested during 
the reporting quarter, the computation of the means and standard deviations 
are not required. 

(2) Submit quarterly HC and CO emission values measured at 
engine idle speed for a minimum of 30 vehicles in the engine family or 
sub-group immediately after these vehicles have complied with the 
assembly-line inspection procedures and have either been run-in a distance of 
50 miles (on the road or dynamometer) or after other appropriate engine 
break-in has been performed and the engine is operating at a fully warmed-up 
condition as described in 8.1 (b)(l) above. In addition to emission results 
of individual vehicles, the mean and standard deviation shall be computed and 
submitted, 

(3) The manufacturer may propose other methods to achieve 
results equivalent to the two operations above. These emission data shall b 
obtained from stabilized vehicles which have emission control systems with n 
defects and are properly adjusted to manufacturer's specifications. 
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(h) Control limits with AIR operating shall be 
calculated and reported for information purposes for those engine families 
that are tested without AIR in operation. 

Control limit values shall be recalculated for each production quarte 
based on the measured emissions from at least 100 vehicles produced during he 
last half of the preceding quarter of production for each engine family or 
subgroup tested by the steady-state emissions test. When production levels do 
not permit compliance with the above, data from vehicles produced during th 
first half of the preceding quarter may be ~sed. If the quarterly producti n 
of any engine family is less than 100 vehicles, the manufacturer shall use he 
test results from all vehicles produced during that quarter in determining he 
control limit values for the next quarter. 

• 
The Executive Officer shall be notified within one week if control li it 

values are recalculated following running changes which affect idle emissio s 
levels. The new control limit values and the date they first went into eff ct 
shall be part of the notification • 

All testing, reports, evaluations, etc., shall be by engine family 
except when the Executive Officer has approved a breakdown by subgroups (e•• , 
different carburetors, engine displacements, control systems, transmissions 
and inertia weights), by assembly plant, or both. 

Note: 

Data from any vehicle indicating gross engine malfunction, and/or failure o 
disconnection of any emission control component, shall be excluded from tha 
used for generating control limits. Retest data on vehicles exceeding the 
control limits shall not be used in determining control limits for subseque t 
quarters. 

• 
4. REPORTS 

Reports shall be submitted to the Air Resources Board within 45 
calendar days of the end of each calendar quarter and within 45 calendar da s 
of the end of the manufacturer's model production year. Results for two 
different model years shall not be combined statistically. 

The report shall include: 

(a) The temporary quarterly control limit values obtained for the 
first quarter of production. 

(b} The mean and the standard deviation of the steady-state 
emissions tests used to determine the quarterly control limits. 

(c) The steady-state control limit values for the next quarter's
production. 
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(d) From a representative sample of vehicles approved by the 
Executive Officer, the number and percentage of vehicles: 

(1) failing the first test 

(2) repaired or adjusted. 

All HC values should be stated as hexane equivalents for NDIR 
measurement and ppm carbon if a flame ionization detector is used. The he~ah' 
equivalent conversion value shall be supplied for each different model of 
flame ionization detector used and for each engine family. 

c. QUALITY-AUDIT TEST PROCEDURES 

1. VEHICLE SAMPLE SELECTION 

The vehicle manufacturer shal~ randomly select vehicles W½iR from 
each engine family for quality-audit testing. Each selected vehicle for-
quality-audit testing must pass the inspection test, be equipped with emissio 
control systems certified by the ARB, and be representative of the 
manufacturer's California sales. The procedure for randomly. selecting 
vehicles·must be submitted to the Chief, Mobile Source Control Division, •
El Monte, CA prior to production. 

A continuous sample rate shall be chosen by the manufacturer to provide 
a sample which is representative of the total production. The manufacturer 
shall select a sample rate which he or she determines will be satisfactory fo 
use by the Air Resources Board in determining the number of vehicles in the 
entire population of a particular engine family which do not meet Board
established emission standards by extrapolation from the percentage of the 
sample not meeting the standards. The results from the sample may be 
extrapolated to the entire population subject to the provisions relating to 
vehicle exclusion contained in paragraph 3 which follows. The sample rate so 
chosen shall not be less than 2.0 percent. The manufacturer shall notify the 
Executive Officer of any change to the sample rate. The date of such change 
shall be reported in accordance with paragraph -7- 1 which follows. 

A vehicle manufacturer may use 1 as an alternate to the above vehicle •selection procedure, the optional protedure outlined 1n Appendix A. 

Four-wheel drive vehicles which can be manually shifted to a two-wheel 
drive mode will be tested in the normal on-highway two-wheel drive mode of · 
ope.ration. If full-time four-whee. 1. dr.ive vehicles are selected, substitutio I 
may be made with comparable two-wheel drive vehicles of the same engine 
family. If comparable two-wheel drive vehicles are not available, selected 
full-time four-wheel drive vehicles will be tested after having the front 
drive wheels temporarily disengaged or the front end of the vehicle elevated 

The Executive Officer may, upon notice to the manufacturer, require th 
sample rate to be increased to a maximum of ten percent of production (not t 
exceed 30 additional vehicles) of the calendar quarterly production of any 
engine family by invoking Section 2110, Chapter 3, Title 13 of the C.A.C. 



(d) From a representative sample of vehicles approved by the 
Executive Officer, the number ana percentage of vehicles: 

(1) failing the first test 

(2) repaired or adjusted. 

All HC values should be stated as hexane equivalents for NDIR 
measurement and ppm carbon if a flame ionization detector is used. The hexa e 
equivalent conversion value shall be supplied for each different model of 
flame ionization detector used and for each engine family. 

c. QUALITY-AUDIT TEST PROCEDURES 

l. VEHICLE SAMPLE SELECTION 

The vehicle manufacturer shall randomly select vehicles W½~~ from 
each engine family for quality-audit testing.· Each selected vehicle for-
quality-audit testing must pass the inspection test, be equipped with emissi n 
control systems certified by the ARB, and be representative of the 
manufacturer's California sales. The procedure for randomly selecting 
vehicles must be submitted to the Chief, Mobile Source Control Division, 
El Monte, CA prior to production. 

A continuous sample rate shall be chosen by the manufacturer to provid 
a sample which is representative of the total production. The manufacturer 
shall select a sample rate which he or she determines will be satisfactory fr 
use by the.Air Resources Board in determining the number of vehicles in the 
entire population of a particular engine family which do not meet Board
established emission standards by extrapolation from the percentage of the 
sample not meeting the standards. The results from the sample may be 
extrapolated to the entire population subject to the provisions relating to 
vehicle exclusion contained in paragraph 3 which follows. The sample rate s 
chosen shall not be less than 2.0 percent. The manufacturer shall notify th 
Executive Officer of any change to the sample rate. The date of such change 
shall be reported in accordance with paragraph -7- .§._ which follows. 

A vehicle manufacturer may use, as an alternate to the above vehicle 
selection procedure, the optional procedure outlined in Appendix A. 

Four-wheel drive vehicles which can be manually shifted to a two-wheel 
drive mode will be tested in the normal on-highway two-wheel drive mode of· 
operation. If full-time four-wheel drive vehicles are selected, substitutio s 
may be made with comparable two-wheel drive vehicles of the same engine 
family. If comparable two-wheel drive vehicles are not available, selected 
full-time four-wheel drive vehicles will be tested after having the front 
drive wheels temporarily disengaged or the front end of the vehicle elevated. 

The Executive Officer may, upon notice to the manufacturer, require th 
sample rate to be increased to a maximum of ten percent of production (not t 
exceed 30 additional vehicles\ of the calendar quarterly production of any 
engine family by invoking Section 2110, Chapter 3, Title 13 of the C.A.C. 



2. VEHICLE PREPARATION AND PRECONDITIONING 

(a) After the inspection tests, no emissions tests may be 
performed on a quality-audit vehicle prior to the first quality-audit test, 
except where such tests are run on all vehicles manufactured for sale in 
California. 

(b) The vehicle shall begin the test sequence as received from the 
inspection test, except for mileage accumulation or engine run-in. The 
schedule for mileage accumulation or engine run-in and any changes to the 
schedule must be submitted to the Executive Officer with each quarterly 
report. This schedule must be adhered to for all quality-audit testing wi hin 
an engine family and subgroup or engine family and assembly plant as 
appropriate. 

(c) A new carbon canister may be installed on the vehicle at t 

• 
e 

start of the test sequence. The test sequence shall consist of one Urban 
Dynamometer Driving Schedule (UDDS) test procedure, followed by a cold-soa 
and constant volume sample (CVS} test. The federal test procedure 
requirement, consisting of heating the fuel before the CVS test, is to be 
omitted. The manufacturer may request permission to use an alternate 
preconditioning procedure provided the manufacturer demonstrates that it w 11 
not affect the loading of the carbon canister when compared with the UDDS. 

· (d) Except as provided in paragraph C.2.(f) below, no vehicle 
selected for quality-audit testing shall be repaired or adjusted after pas ing 
the inspection test, except for a vehicle that: (1) is not testable, e.g. 
cannot be started, transmission or brakes lock-up; (2) is not reasonably 
operative, e.g., some transmission gears not functioning; (3} is unsafe to 
test; or (4} would be damaged by testing. 

Each adjustment or repair performed on a vehicle prior to each test 
shall be included in the regular quarterly reports. The vehicle condition and 
symptoms and reason(s) for each repair or adjustment shall also be listed. 

• (e) If a vehicle is shipped to a remote facility for quality-a dit 
testing, correction of damage or maladjustment, which is found to have 
resulted from shipment of the vehicle, is permitted only after the initial 
test of the vehicle, except as provided in paragraph (d} above. 

All adjustments or repairs performed on vehicles prior to each test 
shall be reported to the Executive Officer by inclusion in the quarterly 
report. The vehicle condition and symptoms and reason(s} for each repair r 
adjustment shall also be listed. In the event a retest is performed, 
application may be made to the Executive Officer for permission to substit te 
the after-repair test results for the original test results. The Executiv 
Officer will either affirm or deny the application. When requested by the 
manufacturer, no more than ten days after the production quarter, response 
from the Executive Officer will be within ten working days. 
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' (f) If a vehicle is shipped to a remote facility for quality-audit 
testing, no pre-delivery type inspection, adjustment, or repair of vehicles 
selected for quality-audit is allowed, except as follows: if subsequent to 
shipping from the assembly-line, the manufacturer performs the particular 
inspection and correction of damage or ma1 adjustment at designated preparat iiori 
facility lotations for all vehicles produced and the manufacturer's writtep
inspection instructions are approved by the Executive Officer, then these 
specific inspections and corrections will be allowed prior to testing
quality-audit vehicles. 

(g) If the emission test results of a vehicle are determined to b 
invalid by the manufacturer, the vehicle must be retested. Emission results 
from all tests shall be reported. A detailed report on the reasons for each,. 
invalidated test shall be included in the quarterly report. 

3. STANDARDS AND TEST PROCEDURES 

The emission standards and the exhaust sampling and analytical
procedures shall be those described in the "California Exhaust Emission 
Standards and Test Procedures for 1981 and Subsequent Model Passenger Cars, 
Light-Duty Trucks and Medium-Duty Vehicles" applicable to vehicles tested for 
exhaust emissions only, with exceptions or additions as shown in paragraph C. 

4. EVALUATION 

The evaluation shall be performed on sample sizes containing 30 or 
more vehicles. If a sample size for a particular production quarter is less 
than 30 vehicles, the data from that quarter shall be combined with the data 
from each successive quarter until at least 30 vehicles have been . 
quality-audit tested. If the sample size for the last quarter's production 
does not contain at least 30 vehicles, the data from the last quarter shall b 
combined with each preceding quarter until the sample size contains at least 
30 vehicles. For an engine family which contains both light-duty trucks and 
medium-duty vehicles, all references in this test procedure to engine family 
shall mean light-duty truck subgroup or medium-duty vehicle subgroup. 

Based upon additional information submitted by a manufacturer, the 
Executive Officer may allow rejection of any data from vehicles if they are 
considered to be not representative of production. 

• 

• 
For each production quarter, if 30 or more vehicles are tested, the ARB i 

1shall consider that probable cause exists for finding a violation by any 
engine family if the average emissions of any pollutant, after multiplying th' 
emission data of each vehicle by the appropriate certification deterioration 
factor (DF), exceed the applicable year exhaust emission standards, when 
rounded to the same number of significant digits as the standard. 

The Executive Officer may invoke Section 2109, Chapter 3, Title 13 of 
the C.A.C. if probable cause is found for a full or combined production 
quarter. The Executive Officer may invoke Section 2110, Chapter 3, Title 13 
of the C.A.C., if probable cause is found for a short start-up production 
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' (f) If a vehicle is shipped to a remote facility for quality-audi 
testing, no pre-delivery type inspection, adjustment, or repair of vehicles 
selected for quality-audit is allowed, except as follows: if subsequent to 
shipping from the assembly-1 ine, the manufacturer performs the particular 
inspection and correction of damage or maladjustment at designated preparatio 
facility locations for all vehicles produced and the manufacturer's written 
inspection instructions are approved by the Executive Officer, then these 
specific inspections and corrections will be allowed prior to testing
quality-audit vehi.cles. 

(g) If the emission test results of a vehicle are determined to b 
invalid by the manufacturer, the vehicle must be retested. Emission results 
from all tests shall be reported. A detailed report on the reasons for each .. 
invalidated test shall be included in the quarterly report. 

3. STANDARDS AND TEST PROCEDURES 

The emission standards and the exhaust sampling and analyti cal 
procedures shall be those described in the ''California Exhaust Emission 
Standards and Test Procedures for 1981 and Subsequent Model Passenger Cars, 
Light-Duty Trucks and Medium-Duty Vehicles" applicable to vehicles tested for 
exhaust emissions only, with exceptions or additions as shown in paragraph C. 

4. EVALUATION 

The evaluation shall be performed on sample sizes containing 30 or 
more vehicles. If a sample size for a particular production quarter is less 
than 30 vehicles, the data from that quarter shall be combined with the data 
from each successive quarter until at least 30 vehicles have been 
quality-audit tested. If the sample size for the last quarter's production 
does not contain at least 30 vehicles, the data from the last quarter shall be 
combined with each preceding quarter until the sample size contains at least 
30 vehicles. For an engine family which contains both light-duty trucks and 
medium-duty vehicles, all references in this test procedure to engine family 
sha11 mean light-duty truck subgroup or medium-duty vehicle subgroup. 

Based upon additional information submitted by a manufacturer, the 
Executive Officer may allow rejection of any data from vehicles if they are 
considered to be not representative of production. 

For each production quarter, if 30 or more vehicles are tested, the AR 
shall consider that probable cause exists for finding a violation by any 
engine family if the average emissions of any pollutant, after multiplying t e 
emission data of each vehicle by the appropriate certification deterioration 
factor (DF), exceed the applicable year exhaust emission standards, when 
rounded to the same number of significant digits as the standard. · 

The Executive Officer may invoke Section 2109, Chapter 3, Title l3 of 
the C.A.C. if probable cause is found for a full or combined production 
quarter•. The Executive Officer may invoke Section 2110, Chapter 3, Title 13 
of the C.A.C., if probable cause is found for a short start-up production 



period (less than a full calendar quarter), for the first thirty vehicles 
quality-audit tested during any production quarter or from the start of 
production, or for vehicles evaluated in accordance with the monthly 
evaluation required by paragraph 4 below. In addition, the ARB may seek 
statutory penalties pursuant to H &SC Sections 43217 and 43272 at the end 
each full or combined calendar quarter of production. If the Executive 
Officer invokes C.A.C. Section 2109 or 2110, an evaluation will be made on 
vehicles produced subsequent to the invocation of a plan adopted pursuant t 
Section 2109 or 2110 as long as the sample size contains at least 30 
vehicles. 

• 

If more than 1.0 percent (at least two vehicles) of the sample within an 
engine family has projected emissions which exceed the applicable standards by 
more than 2.33 standard deviations at the time of any evaluation of that 
family's average emissions within 30 working days, the manufacturer shall 
submit: (a) an analysis of the projected average emissions for each engine 
code/transmission type/inertia weight combination within that family; (b) a 
engineering evaluation of the cause of failure for each vehicle which excee ed 
the standard by more than 2.33 standard deviations; (c) the manufacturer's 
opinion as to the nature of the problem; and (d) any corrective action 
proposed by the manufacturer. 

The Executive Officer shall review the report, and may require that the 
proposed corrective action be taken. If, after review of the report, the 
Executive Officer finds the proposed corrective action inadequate, the 
Executive Officer may invoke Section 2109 or 2110, as appropriate. 
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6r 5. NON-METHANE (NMHC) OR TOTAL HYDROCARBON (THC) MEASUREMENTS 

(a) For an engine family certified to the NMHC standard, the 
manufacturer shall measure the NMHC content which shall be multiplied by the 
non-methane DF. 

(b) For an engine family certified to the THC standard, the 
measured THC value shall be multiplied by the THC DF. 

7r 6. REPORTS 

Each vehicle manufacturer shall submit a report to the Air 
Resources Board within 45 calendar days after the end of each calendar quarter
and 45 calendar days after the end of the production year. More frequent 
reports may be required if the Executive Officer invokes C.A.C; Section 2109 
or 2110, Chapter 3, Title 13. Each vehicle manufacturer shall review the test 
results of the first 30 test vehicles of each engine family for each calendar 
quarter of production or from the start of prdduction, and the quarter's 
tumul at ive test results of each engine family at the end of each month. If 
the sample size is 30 or more vehit;:les, the Chief, Mobile Source Control 
Division, shall be notified in writing within 10 working days whenever an 
engine· family exceeds an emission standard. 

The quarterly report shall include the following: 

(a) The total production and sample size for each engine family. 

(b) A description of each test vehicle ((i.e., date of test, engine 
family, engine size, vehicle identification number, fuel system (e.g., number 
of v~nturi, fuel injection~ etc.), trt~smissioh type, test weight used, 
dynamometer power absorber setting in horsepower, engine code or calibration 
number and test location)). 

(c) The CVS exhaust emission data and carbon dioxide data for each tes 
vehicle. 
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er 5. NON-METHANE (NMHC) OR TOTAL HYDROCARBON (THC) MEASUREMENTS 

(a) For an engine family certified to the NM-IC standard, the 
manufacturer shall measure the NMHC content which shall be multiplied by the 
non-methane DF. 

(b) For an engine family certified to the THC standard, the· 
measured THC value shall be multiplied by the THC DF. 

7.. 6. REPORTS 

Each vehicle manufacturer shall submit a report to the Air 
Resources Board within 45 calendar days after the end of each calendar quarter
and 45 calendar days after the end of the production year. More frequent 
reports may be required if the Executive Officer invokes C.A.C. Section 2109 
or 2110, Chapter 3, Title 13. Each vehicle manufacturer shall review the test 
results of the first 30 test vehicles of each engine family for each calendar 
quarter of production or from the start of production, and the quarter's 
cumulative test results of each engine fami1y at the end of each month. If 
the sample size is 30 or more vehicles, the Chief, Mobile Source Control 
Division, shall be notified in writing within 10 working days whenever an 
engine family exceeds an emission standard. 

The quarterly report shall include the following: 

(a) The total production and sample size for each engine family. 

(b) A description of each test vehicle ((i.e., date of test, engine 
family, engine size, vehicle identification number, fuel system (e.g., number 
of v~nturi, fuel injection! etc.), trahsmissiori type, test weight used• 
d_ynamometer power absorber setting i ri horsepower, engine code or calibration 
number and test location)}. 

(c-) The CVS exhaust emission data and carbon dioxide data for each tes 
vehicle. 
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The data reported shall be rounded to one significant figure beyond t e 
number of significant figures in the applicable standard. DF's shall be 
stated, then applied to the data. The data reported after the DF's are 
applied shall be rounded using the "rounding off method" specified in ASTM: 
E29-67 to the number of places to the right of the decimal point as follows 
for all vehicles: 

HC co NOx CO2
:Xxx :Xx .xx .x 

(d) The retest emissions data as described in paragraph (c) above fo 
any vehicles failing the initial test, and description of the corrective 
measures taken, including specific components replaced or adjusted. 

• 
(e) A statistical analysis of the quality-audit test results for eac 

engine family stating: 

(l) Number of vehicles tested. 

(2) Average emissions and standard deviations of the sample for 
HC, CO and NOx both before and after applying DF's. In the latter case, th 
individual test points shall be multiplied by the DFs prior to computing th 
average and standard deviation. The average emissions and standard deviati n 
of the sample for carbon dioxide shall also be listed. 

(3) The applicable exhaust emission standards to be met, listin 
specific options selected, and designating when 100,000 mile standards appl , 
and where NMHC or THC standards apply. 

(f) Every aborted test and reason for abort shall be reported. 

• (g) If both four-wheel and two-wheel drive vehicles are included in 
light-duty truck engine family un'der 4,000 pounds inertia weight, then 
quality-audit test data from four-wheel drive vehicles shall be distinguish d 
from and summarized separately from two-wheel drive vehicles. 

(h) Control limits with AIR operating shall be calculated and report d 
for information purposes for those engine families that are tested without IR 
in operation. 

(i) The final report shall include the date of the end of the 
manufacturer's model production year for each engine family. 

8r 7. SPECIAL REQUIREMENTS FOR SMALL VOLUME VEHICLE MANUFACTURERS 

The following requirements apply only to those vehicle 
manufacturers who were granted relief, by the Executive Officer, under Titl 
13, C.A.C., Section 1960.4, Special Standards for 1982 and Subsequent Model 
Passenger Cars and 1983 and Subsequent Model Light-Duty Trucks and Medium- uty 

- Vehicles, 0-3999 Pound Equivalent Inertia Weight. 
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The requirements listed below are to be fo 11 owed as supplemental to and 
when contrary to other requirements specified in part "C. Quality-Audit Teit 
Procedures", Section "3. Evaluation", and "4. Reports". These requirements 
are listed to implement, define, and clarify the Board requirements of C.A.C. 
Section 1960.4. 1 ~ 

a. Additional Reporting Requirements for NOx Emissions 

(1) The cumulative average of NOx emissions from the entire· 
quality-audit light-duty trucks (LDT) plus medium-duty vehicles (MDV) 0-399': 
lbs. equivalent inertia weight, shall be reported both before and after 
applying DF's for the 1983 model year to: 

(i) All 1983 models tested during each calendar 
quarter. 

(ii) All 1983 models tested to date by the end of each 
calendar quarter. 

(iii) All 1983 models tested to date by December 31, 
1982, by June 30, 1983, and by December 31, 1983. •

(2) The combined averages from the entire passenger car (PC) 
line and, separately, LDT and MDV lines, 0-3999 lbs. equivalent inertia 
weight, shall be reported both before and after applying DF's for: 

(i) All 1983 model PC's tested during each calendar 
quarter. 

(ii) All 1984 model PC's and, separately, LDT's plus
MDV's tested during each calendar quarter. 

(iii) All 1985 model LDT's plus MDV's tested during each 
calendar quarter. 

(3) Subgroups 

The NOx emission results shall be averaged and reported •by engine family subgroup in each regular quarterly assembly-1 ine report. 

b. Semi-Annual Evaluations 

Joint ARB - manufacturer evaluations will be made each six 
months to determine compliance with the 0.7 gm/mi NOx production level based 
on test results by engine families separately for 1983 and 1984 model PC's an 
1984 and 1985 model LDT's plus MOV's tested and on a cumulative basis for 198. 
model LOT's plus MOV's. The first evaluation will be made based on averaged 
~Ox test data accumulated through December 31, 1982. Subsequent evaluations 
will be made semiannually for data accumulated through each June 30 and 
December 31 periods until December 31, 1984, for PC's and December 31, 1985, 
for LOT'S plus MDV's model year productions. 



The requirements listed below are to be followed as supplemental to and 
when contrary to other requirements specified in part "C. Quality-Audit Test 
Procedures", Section "3. Evaluation", and "4. Reports". These requirements 
are listed to implement, define, and clarify the Board requirements of C.A.~. 
Section 1960.4. 

a. Additional Reporting Requirements for N0x Emissions 

(1) The cumulative average of N0x emissions from the entire 
quality-audit light-duty trucks (LDT) plus medium-duty vehicles (MDV) 0-3999: 
lbs. equivalent inertia weight, shall be reported both before and after 
applying DF's for the 1983 model year to: 

(i) All 1983 models tested during each calendar 
quarter. 

(ii) All 1983 models tested to date by the end of each 
calendar quarter. 

(iii) All 1983 models tested to date by December 31, 
1982, by June 30, 1983, and by December 31, 1983. 

(2) The combined averages from the entire passenger car (PC) 
line and, separately, LDT and MDV lines, 0-3999 lbs. equivalent inertia 
weight, shall be reported both before and after applying DF's for: 

(i) All 1983 model PC's tested during each calendar 
quarter. 

(ii) All 1984 model PC's and, separately, LDT's plus 
MDV's tested during each calendar quarter. 

(iii) All 1985 model LDT's plus MDV's tested during each 
calendar quarter. 

(3) Subgroups 

The N0x emission results shall be averaged and reported 
by engine family subgroup in each regular quarterly assembly-line report. 

b. Semi-Annual Evaluations 

Joint ARB - manufacturer evaluations will be made each six 
months to determine compliance with the 0.7 gm/mi N0x production level based 
on test results by engine families separately for 1983 and 1984 model PC's ad 
1984 and 1985 model LDT's plus MDV's tested and on a cumulative basis for 19 3 
model LDT's plus MDV's. The first evaluation will be made based on averaged 
NOx test data accumulated through December 31, 1982. Subsequent evaluations 
will be made semiannually for data accumulated through each June 30 and 
December 31 periods until December 31, 1984, for PC's and December 31, 1985, 
for LDT's plus MDV's model year productions. 
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If the NOx value exceeds the 0.7 gm/mi level, but the manufacturer sh ws 
that unanticipated technical problems caused the 0.7 gm/mi NOx production 
average to be exceeded, then appropriate relief will be made available. Th 
relief will be made provided the manufacturer shows reasonable effort was mde 
and will continue to be made towards meeting the 0.7 gm/mi NOx levels for 
future production periods. This includes incorporating into production
improved technology as soon as it becomes available. 

After the evaluation, the Executive Officer can invoke Section 2109, 
Title 13 of the C.A.C. if combined test results exceed the 0.7 gm/mi NOx le el 
separately for 1983 and 1984 model PC's and 1984 and 1985 model LDT's plus 
MDV's, and on a cumulative basis for 1983 model LDT's plus MDV's provided tat 
the manufacturer has not taken appropriate corrective action • 
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DEFINITIONS 

The definitions in Section 1900 (b), Chapter 3, Title 13 of the California 

Administrative Code, shall apply with the following additions: 

1. Calendar Quarter is defined as those three month periods of time whic 
start on the first days of January, April, July and October. 

• 
2. First or Last Calendar Quarter Production is defined as the calendar 

quarter in which the production of an engine family begins or ends • 

3. End of Assembly-Line is defined as that place where the final inspect·on 
test or quality-audit test is performed. 

4. Assembly-Line Tests are those tests or inspections which are perfonne 
at the end of the assembly-line. 

5. Assembly-Line Quality Audit-Test is defined as the test performed on 
minimum sample of 2.0 percent of the production vehicles for sale in 
California. -

6. Assembly-Line Inspection Tests are those steady-state and functional 
tests performed on production vehicles for sale in California. 

• 
7. Functional Test is defined as a type of test or inspection which is 

performed on engines or vehicles to detect if the emission control 
system is operating properly • 

8. Gross Engine Malfunction is defined as one yielding an emission value 
greater than the sum of the mean plus three (3) times the standard 
deviation. This definition shall apply only for determination of 
control limits. 
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APPENDIX A 

Alternate Quality Audit Vehicle Selection Criteria 

This Appendix sets forth the alternative procedure for selection of Qualit· 
Audit vehicles. It includes tne t low diagram in Figure A-1. 

l • Vehicles shall be randoml~ selected at a rate of 2.0% of engine- family proauct1on at tne -eg1nn1ng or eroauction. When 
results of 30 vehicles have been accumu1atea, an evaluation 
indicated below shall be made. 

-

• 
2. Calculate the family mean and standard deviation of each pollut, 

(HC, CO, NOx). Identity vehicles which have emission levels 
qreater than three standard deviations above the mean. 
these emission data points and recalculate the mean and standar 
devi at,on. Continue the calculation until there are no 
greater than three standard deviations above the mean. 

• 

tests 
as 

nt 

El1mina• e 

values 
Count t e 

3.-

number of these data points qreater than the standard (outliers • 
If the number of outliers 1s equal to or less than the allowablP 
number in Table A-1 for each pollutant, the engine fam, ly is 
eligible to continue to a second evaluation shown in paragraph:
below. Otherwise, sampling must continue at a rate of 2.0% of 
production for the rest of the month. 

If the allowable outlier criteria is met, the family mean, stan< 
deviation, and sample size determined for each contaminant befo 
excluding any outliers, is substituted ,n the fol 1ow1ng express 

(emission standard - mean) (VN) 
{standard deviation) 

If the exeression is greater than C in Table A-2 below, and the 
manufacturer reasonably estimates that the quarterly engine fam 
production will exceed 5,000 vehicles, the sampling rate for thE 
remaining portion of the calendar month following the date of 
seiection of the last of the 30 vehicles shall be 30 eer month, 
applied on a prorated basis. If the expression is qreater than 
1n lable A-2 below, and the manufacturer reasonably estimates t1 
the quarterly engine family production will be 5,000 vehicles 01 
less, the samplinq rate for the remaining portion ot the calend, 
month following the date of selection of the last of the 30 
vehicles shall be 17 per month, aPPlied on a prorated basis. 11 
the expression is equal to or less than C in Table A-2, the 
sampling rate shall continue to be 2.0% of production for the 
remaining portion or the month in which selection of the 30 
vehicles is completed. The value of C is a function of the 
coefficient of variation (standard deviation/mean). The 
coefficient of variation and "C" shal I be rounded to the number 
decimal places shown ,n Table A-2. 

-20-

• 

ard 
e 
on: 

ly 

C 
at 

r 

of 



Table A- 1 

Sample Size Allowable Outliers Sample Size Allowable Outliers 

$0f~0un0 
~ltn0 

Jlltll0 
Hltll0 
llUl~0 
lfl_fllf/J 
ZUtU0 
l~Jl-ll0 
lll l-l'Jf/J 
l~J FJJ0 
UJl-'/,1/,'/J
'/,1/,Jf'J~(/J 
'/,611-JSf/J
'/,S,fl/,Jf/J 
l/,J)/-1/,'/,f/J 
l/,Ul-1/,Sf/J 
l/,Sl/-1/,80 
1/,81/-~00 
S071-Slf/J 

_! 
. , 

l 
-1. 
-1. 
_! 
s 
7 
s 
~ 
Jf/J
n 
Fl n
r,; 
n 
Ji 
Jl 

. JS 
J'J 

SVl-'/Jl/,f/J 
Sl/,JI-Slf/J 
Slll-S'J0 
S'Jll-f>l0 
Ul/-S'/,0 
S'/,l/-SS0~ung0
~U>ll-lf/Jf/J
70ll-llf/J
lUl-7$0 
JSJl-770 
77J77~0 
79JfU0
snn~0 
U)fBS0 
SUfSS0 
SSJl-'J00 
'J0Jl-'Jl0 

V/J
Tr 
1.7[ 
n 
H 
1T 
H 
T7 
ff 
"'ff 
]W. 
Tr 
Fr 
n 
7JI 
'/,S 
'/,S 
'/,J 

1-32 

33-68 

69-107 

108-149 

150-193 

194-238 

239-285 

286-332 

333-380 

381-429 

1 = 
L 
3 = 
i 
5 = 
,[ 

l 
l! 
2 

10 = 

430-478 

4 79-528 

529-578 

579-629 

630-680 

681-731 
732-783 

784-835 

836-887 

888-939 

11 

12 

13 = 
14 = 
15 

16 
17 

18 

19 

20 
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calen 
17 vehic 

determined under the stan 

Table A-2 

Coefficient 
of Variation C 

O. l 0.5 
0.2 TI 
0.3 T.8 
0.4 2.5 
0.5 TI 
0.6 TI 
0:, 4.4 
0.8 5.1 
0.9 5.7 

• 
4. For each rema1n1ng calendar month in the uarter, bot themat cal 

pr 3 shal b e 
en the test 
in e quar er. e sampling ra e or each remain 
month in the er shall be 30 vehicles er month, 
per month, or of production as 
in paragraph 3. 

5. At the end of the uarter, all of the data accumulated durin t e 
uarter is evaluated, and the compliance of the famil with 

emission stan ards is determined. 

6. For each subsequent uarter, the precedin sample sel · 
shal be followed. The sample rate determination for 

• 7 • If the start of roduction does not coincide with the first of 
quarter, t e sequence or samp e rate determination shal 
followed, but references to remainin calendar months ma 
appropriate. 

8. Where a manufacturer has sampled vehicles at a ra 
a reasona ,mate that the quarterl 

-22-
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FIGURE Jl.-1 

SUBSEQUENT QUARTERS 
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FIGURE A-1 

OUTLIER CALCULATION PROCED RE 

-
I. CALCULATE THE MEAN. AND STANDARD 

DEVIATION FOR EACH POLLUTANT WITH F 
APPLIED. 

• 2. CALCULATE THE. MEAN PLUS THREE STi NDARD 
DEVIATIONS. 

3. IDENTIFY ALL EMlSSJON DATt 
THAN X +30-. 

• 4. REMOVE THE OUTLIERS FROM THE 
AND RECALCUL.ATE THE MEAN AND 
STANDARD DEVI AT I ON. 

• 5. REPEAT STEPS 2, 3, 84 

6. REPEAT STEPS 2&3 

7. IDENTIFY ALL OUTLIERS THAT EXCE 
APPLICABLE CERTIFICATION STANDARD 
COUNT THE NUMBER. 

8. co~.1PARE THE NUMBER OF OUTLIERS WITH 
THE MAXl~ilUM ALLOWED BY THE OU LIER 
TABLE. tF THE NU~1BER OF OUTLIER 
EXCEEDS THE MAXIMUM• SAMPLE R TE 
IS 2.0o/o OF PRODUCTION. IF THE NUM ER 
IS LESS THAN THE MAXIMUM ALLOW D, 
CALCULATE 11c '~ 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Jlmendments to Assembly-Line Test 
Procedures for Certain 1983 and Subsequent Model Year Vehicles, 
Regarding Quality Audit Vehicle Sample Selection, and Adoption o 
Amendments to Title 13, California Administrative Code, Section 
Incorporating the Test Procedures 

Agenda Item No.: 83-4-3 

Public Hearing Date: April 20, 1983 

Response Date: May 12, 1983 

• Issuing Authority: Executive Officer 

Comment: No comments were received identifying any significant environmen 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: 

- CERTIFIED: 

Date: 

• 

JtWtlVmsv 
Offici Qt thi SierltllY 

OEC O61983 

R81UR!l!I ~ II Cllifllmil 

061, 

al 



State of California 
AIR RESOURCES BOARD 

Public Hearing to Consider Amendments to the Assembly-Line Test Procedures for 
Certain 1983 and Subsequent Model Year Vehicles, Regarding Quality Audit 
Vehicle Sample Selection, and Adoption of Amendments to Title 13, California 
Administrative Code, Section 2061, Incorporating the Test Procedures 

1983 
Public Availability Date: April 27,

Hearing Date: April 20, 
1983 

• 
On April 20, 1983, the Air Resources Board approved amendments to its 

"California Assembly-Line Test Procedures for 1983 and Subsequent Model Year 
Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles", and to Section 
2061, Title 13, California Administrative Code, which establishes the test 
procedures. Attached is a copy of the Board's Resolution 83-3, approving
these amendments. 

The approved amendments were identical to those previously proposed 
by staff, with the exception of certain modifications to the contents of 
Appendix A of the Test Procedures. Appended to Resolution 83-3 are the 
approved Test Procedures, showing deletions from the original proposed
language of Appendix A in slashes, and additions in double underline. Also 
attached are the approved amendments to Section 2061 of Title 13, California 
Administrative Code. 

• 

In approving the amendments to the Test Procedures and Section 2061, 
the Board directed the Executive Officer to adopt the amendments after making 
them available to the public for a period of 15 days, provided, however, that 
the Executive Officer shall consider such written comments as may be submitted 
during this period, and shall present the regulations to the Board for fur her 
consideration if he determines that this is warranted in light of the written 
comments received. Any written comments must be received by May 12, 1983, to 
be considered. 

ltECIIVED BY 
Otfiee of th11 Secretary 

OEC O619bJ 

~fillli ~ • Cllltamia 
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State of CaJifornia 

Memorandum 

Gordon Van Vleck 
Secretary
Resources Agency 

~ld 
~;~d retary 

from Air Resources Board 

Date : 

Subject: 

December 7, 1 

Filing of Not ce of 
Decisions of he Air 
Resources Boa 

Pursuant to THle 17, Section 60007 (b), and in compliance with Air Resou ces 
Board certiftcation under section 21080.5 of the Public Resources Code, t e 
Air Resources Board hereby forwards for posting the attached notice of de 
and response to environmental conments raised during the comment period. 

ATTACFIMENTS 

• 
Resolution a3.. 3 
Resolutton a3..7 
Resoluttori.83-8 

• 

RECE.IVEOBY 
0fflCII of .the SecretarJ 

OEC O6198,) 

llllillll,_ ~ of Clllfomil 



State of California 
AIR RESOURCES BOARD 

Resolution No. 83-4 

April 20, 1983 

Agenda Item No. 83-4-4 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board (Board) to adopt standards, rules, and regulations necess ry
for the proper execution of the powers and duties granted to and imposed pon
the Board by law; 

• 
WHEREAS, Section 43107 of the Health and Safety Code authorizes the Board to 
adopt emission standards and test procedures in order to control air poll tion 
from new 1977 and later model year motorcycles registered or sold in 
California; 

WHEREAS, after public hearing and other administrative proceedings in 
accordance with the provisions of the Administrative Procedure Act, in 19 5 
the Board adopted a hydrocarbon (HC) exhaust emission standard of 1.0 gra per 
kilometer (g/km) for 1982 and subsequent model year California certified lass 
III motorcycles (280 cubic centimeters and larger), and in 1980, in respo se 
to petitions from motorcycle manufacturers, the Board adopted an interim 
standard and delayed the application of the 1.0 g/km HC exhaust emission 
standard until 1984 for Class III motorcycles; 

• 
WHEREAS, in October and December 1982 the Board held hearings to consider 
petitions filed by several motorcycle manufacturers requesting changes to the 
1984 Class III motorcycle HC exhaust emission standard, and determined to 
grant partial relief from the 1984 l.O g/km HC standard for some manufact rers 
and otherwise to deny the petitions; 

WHEREAS, at the conclusion of the proceedings on the motorcycle manufactu ers' 
petitions the Board adopted Resolution No. 82-53 and found among other th ngs
that: 

The existing l.O g/km HC exhaust emission standard for Class III 
motorcycles for 1984 and subsequent model years is necessary and 
technologically feasible; 

For small volume motorcycle manufacturers only, providing up to three 
additional years for compliance with the 1.0 g/km HC exhaust emission 
standard for Class III motorcycles is appropriate considering the rel tive 
cost impacts of the standard on these manufacturers compared to other. 
and the continuing development but currently limited commercial 
availability of appropriate catalyst HC control technology for these 
manufacturers; and 
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Based on durability data submitted by motorcycle manufacturers which 
currently sell the majority of motorcycles in California, durable catalyst 
systems exist or with some design or engineering modifications can be ade 
available and appropriate for installation on Class III motorcycles. 

WHEREAS, the Board has defined a small volume motorcycle manufacturer as o e 
which sells fewer than 5,000 motorcycles (Classes I, II, and III combined) 
annually in California; 

WHEREAS, the Board directed the staff to develop a proposal providing small 
volume motorcycle manufacturers an extension of the date for compliance wi h 
the 1.0 g/km HC exhaust emission standard for Class III motorcycles; 

• 
WHEREAS, the California Environmental Quality Act and Board regulations 
require that an activity not be adopted as proposed where the activity will 
have significant adverse environmental impacts and alternatives or feasibl 
mitigation measures to the proposed activity exist which would substantially 
reduce such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been h ld 
in accordance with the provisions of chapter 3.5 (commencing with Section 
11340), Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

A maximum potential estimated impact of 0.3 ton per day statewide loss of 
HC control in 1986 could result from the proposed small volume motorcy le 
manufacturers exemption; 

During the period of exemption an interim HC exhaust emission standard of 

• 
2.5 g/km will continue to apply for new Class III motorcycles produced by 
small volume motorcycle manufacturers, and additional feasible mitigation 
measures do not exist to reduce the potential emission impact from the 
adoption of a small volume motorcycle manufacturers exemption for new 
Class III motorcycles; 

The proposed regulations include all feasible measures to mitigate any 
potential adverse effects on air quality and will not have significant 
adverse effects on other environmental resources. 

NOW, THEREFORE, BE IT RESOLVED that the Board amends the regulations in 
Article 2, Subchapter l, Chapter 3, Title 13 of the California Administrative 
Code, by adopting Section l958(g} as set forth in Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board hereby determines that the regulatio s 
adopted herein in the aggregate are at least as protective of public healt 
and welfare as applicable federal standards and are consistent with Sectio s 
202(a) and (b} of the federal Clean Air Act. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 83-4, as adopted by 
the Air Resources Board. 



Attachment A 

Proposed Adoption of Section l958(g), Chapter 3, Title 13, California 
Administrative Code 

(g) (l) Exhaust emissions from Class III motorcycles of small vo 

• 

ume 

manufacturers shall not exceed 2.5 grams per kilometer hydrocarbon for 

1984, 1985, and 1986 model years. The manufacturer shall submit product 

information and estimated sales data with the certification application 

each engine family sold in California. On or before July l, 1983, and 

annually thereafter for the following three years, the manufacturer shall 

submit to the state board a summary of its efforts and progress toward me ting 

more stringent hydrocarbon exhaust emission standards. 

(2) For purposes of this subsection, a small volume manufacture is 

one which sells or was in the process of obtaining certification to sell s of 

December l, 1982, less than 5,000 new motorcycles per year in California • 

• 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: PUBLIC HEARING TO CONSIDER AMENDMENTS TO TITLE 13, CALIFORNIA 
ADMINISTRATIVE CODE, SECTION l958(g), REGARDING AN EXTENSION OF 
THE DATE FOR COMPLIANCE WITH CLASS III MOTORCYCLE l.O GRAM PER 
KILOMETER HYDROCARBON EXHAUST EMISSION STANDARD FOR SPECIFIED 
SMALL VOLUME MANUFACTURERS 

Agenda Item No.: 83-4-4 

Public Hearing Date: April 20, 1983 

• Response Date: April 20, 1983 

Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant
environmental issues pertaining to this item. The staff 
report and Board Resolution No. 83-4 identified a maximum 
potential statewide hydrocarbon emission increase of 0.3 
tons per day in 1986. Other than the required 2.5 g/km
interim standard for manufacturers receiving an exemption, 
no feasible mitigation measures exist to reduce the 
potential emission impact. 

Response: None 

• CERTIFIED:,~ 

Date: /D-;?o-83 



_,.,..c- vT ~alitornia 

Memorandum 

To Gordon Van Vleck Dote : May 5'/ 1 83,,
Secretary 
Resources Agency Subject: Filing o Notice of 

Decision of the Ai: 
Resource Board - L/ ~ 

a161-~~~;J 
Board ~cretary 

From • Air Resgurces Board 

Pursuant to Title 17, Section 60007 (b), and in compliance with 
Air Resources Board certification under section 21080.5 of the 
Public Resources Code, the Air Resources Board hereby forw rds 
for posting the attached notice of decision and response t 
environmental comments raised during the comment period. 

• Attachments 
Resolution 82-63 
l'llllii&ollttion 8-J-& 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 83-6 

April 21, 1983 

Agenda Item No.: 83-5-1 

WHEREAS, the Legislature has determined that acid deposition in California 
has the potential for significant adverse effects on the environment, on 
the economy, and on public health; 

WHEREAS, the Legislature, pursuant to the Kapiloff Acid Deposition Act 
(Stats. 1982, ch. 1473), has directed the Air Resources Board to coordinate 
and collect research and monitoring data on acid deposition; 

WHEREAS, the Air Resources Board has conducted a Symposium on Acid Rain in 
California and has conducted and funded initial monitoring and research stu 
which indicate that acid deposition, including acid rain, acid fog and othe 

• 
forms of acid precipitation, occur at various times and locations throughou
California; 

WHEREAS, research goals and objectives regarding acid deposition and 
corresponding research and monitoring needs have been established as 
by the Kapiloff Acid Deposition Act; 

WHEREAS, a proposed program for priority research and monitoring has been 
developed and has been endorsed by the State Agency Working Group on Acid 
Deposition; and 

WHEREAS, the Legislature, pursuant to the Kapiloff Acid Deposition Act, has 
authorized the Air Resources Board to require local air pollution control 
districts and air quality management districts, beginning July 1, 1983, to 
impose additional variance and permit fees on non-vehicular sources, in 
order to recover a portion of the costs of the acid deposition research and 
monitoring program. 

• NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board intends to consider 
a proposal to establish, and require districts to adopt, an acid deposition fee 
program in Fiscal Year 1983-84, as authorized by the Kapiloff Act (Health ad 
Safety Code Section 39910). 

BE IT FURTHER RESOLVED that such fee program shall be designed to provide a 
portion of the revenue needed for the Board's acid deposition research and 
monitoring program, and that the fee schedule shall be designed to provide o 
the Air Pollution Control Fund net revenues in Fiscal Year 1983-84 of an am unt 
which is the lesser of either one million dollars, or the amount that is ap ro
priated for acid deposition research and monitoring by the Legislature. 

BE IT FURTHER RESOLVED that the Executive Officer, in cooperation with air 
pollution control districts, shall develop a detailed fee schedule and prog am 
to meet the objectives set forth above and shall schedule such proposal for 
consideration by the Board as expeditiously as practicable. 

I hereby certify that the abov 
is a true and correct copy of 
Resolution 83-6, as adopted by
the Air Resources Board. 

ecretary 



State of California 
AIR RESOURCES BOARD 

Resolution 83-7 

May 26, 1983 

Agenda Item No.: 83-6-1 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board {the "Board'') to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to an 
imposed upon the Board by law; 

WHEREAS, Section 41850 of the Health and Safety Code provides that 
agricultural burning be reasonably regulated and not be prohibited; 

• WHEREAS, Section 41855 of the Health and Safety Code requires the Board t 
determine and designate from meteorological data the days when agricultur l 
burning shall be prohibited in each air basin; 

WHEREAS, Sections 41856 and 41857 of the Health and Safety Code direct th 
Board to promulgate guidelines for the regulation and control of agricult ral 
burning for each air basin which are based on meteorological data, the na ure 
and volume of materials to be burned, and the probable effect of such bur ing 
on the ambient air quality within the basins affected; 

WHEREAS, Section 41858 of the Health and Safety Code provides that, in 
adopting the guidelines, the Board shall consider their economic and tech ical 
feasibility, including their probable effect on agricultural production i the 
air basin affected; 

• 
WHEREAS, Section 41859 of the Health and Safety Code provides that the Bo rd 
shall continuously review the guidelines it has promulgated and may modif , 
repeal, or alter such guidelines if scientific and technological data ind cate 
that such changes are warranted; 

WHEREAS, Section 41863 of the Health and Safety Code provides that each 
basinwide coordinating council and district shall include a component for the 
regulation and control of agricultural burning pursuant to the Board's 
guidelines in its implementation plan and program; 

WHEREAS, the Board has established Agricultural Burning Guidelines and 
Meteorological Criteria in Sections 80100-80330 of Title 17, California 
Administrative Code; 
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WHEREAS, under Sections 80150, 80250, and 80320 of Title 17, California 
Administrative Code, agricultural burning in the Sacramento Valley Air Bas 
and the portion of Placer County under 1,500 feet msl elevation (collectiv
the "Sacramento Valley Air Basin") is subject to nonvariable acreage 
limitations on permissive burn days; 

n 
ly 

• 

WHEREAS, Board staff has developed, in coordination with the Sacramento Va ley 
Basinwide Air Pollution Control Council and its Technical Advisory Committ e, 
proposed amendments to Sections 80150, 80250, and 80320 of Title 17, 
California Administrative Code, which would vary on a daily basis the maxi um 
number of acres that can be burned in the Sacramento Valley Air Basin on 
permissive burn days based on existing and expected meteorological and air 
quality conditions, and which would provide for establishing daily acreage
limits in each of the districts in the Sacramento Valley Air Basin; 

WHEREAS, the amendments proposed by Board staff would establish a regulato y 
program similar to the test agricultural burning program now in effect in he 
Sacramento Valley Air Basin; 

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

WHEREAS, a public hearing and other administrative proceedings have been h ld 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part l, Division 3, Title 2 of the Government Code; and 

WHEREAS, the Board finds that: 

• The amendments to the Agricultural Burning Guidelines and Meteorologi al 
Criteria for the Sacramento Valley Air Basin set forth in Attachment 
provide for a system of daily variable acreage allocations and prorat ans 
among the districts in the basin which will be more closely matched t 
meteorological conditions and the probable effect of burning on air 
quality within the basin; 

This system is likely to improve the air quality in the basin and red 
the incidence of smoke intrusions into urban areas; 

This system is likely to increase the number of days on which some 
agricultural burning is permitted in the air basin and therefore is 
likely to provide more flexibility to local control personnel and far ers 
to schedule agricultural burning; 

This system is likely to result in increased burning efficiency for 
farmers on days when it is not too wet to burn; and 

The amendments set forth in Attachment A will have no significant adv rse 
environmental impacts. 
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NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendmen s 
to Title 17, California Administrative Code, Sections 80150, 80250, and 80 20 
set forth in Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to ado t 
the amendments set forth in Attachment A after making them available to th 
public for a period of 15 days, provided, however, that the Executive Offi 
shall consider such written comments as may be submitted during this perio, 
and shall present the regulations to the Board for further consideration i he 
determines that this is warranted in light of the written comments receive 

• 
BE IT FURTHER RESOLVED that the Board directs the Executive Officer to wor 
with the air pollution control districts in the Sacramento Valley Air Basi 
and the agricultural community to assist the districts in securing continu 
funding for administration of the Sacramento Valley Air Basin agricultural
burning program. 

I certify that the above is a true nd 
correct copy of Resolution 83-7, as 
adopted by the Air Resources Board • 

• 



ATTACHMENT A 

80150. Open Burning in Agricultural Operations in the Growing of Crop 

or Raising of Fowl or Animals. (a) A district with no agricultural 

operations in the growing of crops or raising of fowl or animals within its 

jurisdiction may request to be exempted from the requirements of this 

section. 

(b) Where an implementation plan for open burning in agricultural 

operations in the growing of crops or raising of fowl or animals is 

required, the plan shall include rules and regulations which: 

• 
(1) Require the material to be burned to be free of material that is 

not produced in an agricultural operation. 

(2) Require the material to be arranged so that it will burn with a 

minimum of smoke. 

(3) Require material to be reasonably free of dirt, soil and visible 

surface moisture. 

(4) Require the material to be dried for minimum periods to be 

specified in the implementation plan, with separate specifications for 

following: (A) trees and large branches, (B) prunings and small branches, 

(C) wastes from field crops that are cut in a green condition, and (D) at er• materials. 

(5) Regulate the total amount of material that may be burned each 

(c) In developing the rules and regulations each district shall 

consider additional provisions with respect to the following: 

(1) Hours of burning. 

(2) No-burning season or seasons. 

(3) Regulating burning when the wind direction is toward a nearby 

populated area. 

(4) Limiting the ignition of fires to approved ignition devices. 



(5) Permitting on no-burn days the burning of empty sacks or containe s 

which contained pesticides or other toxic substances, providing the sacks r 

containers are within the definition of "open burning in agricultural 

operations in the growing of crops or raising of fowl or 

animals," as specified in Section 80100t§Hf)(2)(B). 

• 

(d) Districts within the boundaries of the Sacramento Valley Air Basi 

and that portion of Placer County (of the Mountain Counties Air Basin) bel w 

1,500 feet msl, and districts within the boundaries of the San Joaquin Val ey 

Air Basin..!.. shall include in the plan rules and regulations which: 

(1) Require all rice harvesting to employ a mechanical straw spreader to 

ensure even distribution of the straw with the following exception: 

(A) Rice straw may be left in rows provided it meets drying time crit ria 

prior to a burn as described in subdivision (d)(2) below. 

(2) Require that after harvest 

(A) No spread rice straw shall be burned prior to a three day drying 

period. 

(B) No rowed rice straw shall be burned prior to a ten day drying per'od. 

• (C) Subdivisions (d)(2)(A) and (d)(2)(B) above do not apply if the ri e 

straw makes an audible crackle when tested just prior to burning with the 

testing method described in subdivision (d)(2)(D) of these provisions. 

(D) When checking the field for moisture, a composite sample of straw 

from under the mat, in the center of the mat and from different areas of the 

field shall be taken to insure a representative sample. A handful of stra 

from each area will give a good indication. Rice straw is dry enough to burn 

if a handful of straw selected as described above crackles when it is bent 

sharply. 
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(E) After a rain exceeding 0.15 inch (fifteen hundredths of an inch), 

notwithstanding subdivisions (d)(2)(A) and (B) above, rice straw shall not be 

burned unless the straw makes an audible crackle when tested just prior to 

burning with the testing method described in subdivision (d)(2)(O), above. 

(3) Require rice, barley, oat and wheat straw to be ignited only by 

stripfiring into-the-wind or by backfiring except under a special permit o 

the district issued when and where extreme fire hazards are declared by a 

public fire protection agency to exist, or where crops are determined not o 

lend themselves to these techniques. 

• (4) Require burning hours to be set so that no field crop burning sha 1 

commence before 10:00 a.m. nor after 5:00 p.m. of any day. 

fe1--iR-aee+t+0R-te-tAe-Fe9H+at+0Rs-Fe~H+Fee-+R-sHee+Y+s+0R-fe1;-ae0Ye 

e4stF+ets-w+tA+R-tAe-eeHReaF+es-ef-tAe-~aeFaffieRte-Va++ey-A4F-8as+R-sAa++ 

a+s0-+R€+Hee-+R-tAe-~+aA-FH+es-aRe-Fe9~+at+eRS-WA+EAf 

f+1--Re~w+Fe-tAat-ewF+R9-tAe-eF+t+ea+-~eF+ee-fFeffi-QeteeeF-+-tAFew9A 

Ne¥effieeF-+5-ef-eaeA-yeaF,-tAe-ea4+y-aeFea9e,-eR-~eFffi+ss+Ye-ewFR-eays,-ef 

e~eR-BWFR+R§-+R-a9F+ew+twFa+-e~eFat+eRS-+R-tAe-9F8W+R9-ef-EF8~S-8F-Fa+s+R9

• ef-few+-eF-aA+ffia+s-w4tR+R-tRe-eas+R-SAa++-ee-Re-ffieFe-tRaR-tRat-affiewRt-wR4e 

wew+e-Fesw+t-4R-~aFt4ew+ate-effi+ss+eRs-ef-335-teRs-~eF-eay.--~eF-tAe-~wF~es 

ef-e¥a+wat+R§-effi4ss4eRs-~wFswaRt-te-tR+s-seet4eR,-tRe-effi+ss4eR-faeteFs 

+Re+weee-+R-AttaeRffieRt-A-f~eet+eR-8Q+551-sAa++-ee-HseeT--~Re-awtReF+ty-feF 

eeteFffi+R+R9-Aew-tRe-aeFea9e-w+++-ee-a++ettee-te-eaeA-eFe~-waste-aRe-te-eae 

e4stF+et-sRa++-Fest-w+tA-tAe-~aeFaffieRte-Va++ey-Bas4Rw4ee-GeRtFe+-GewRe4+, 

~Fev4eee-tRat-tRe-GewRe4+-ffiay-Ret-a++eeate-te-aRy-e4stF+et-aR-affiewRt-ef 

aeFea9e-wR4eR-wew+e-Fesw+t-4R-teta+-~aFt+ew+ate-effi4ss4eRs-4R-e*eess-ef-335 

teRs-~eF-eay-Bas4Rw4ee-4f-eaeA-e4stF+et-w+tA+R-tAe-Bas+R-weFe-~eFffi+ttee-te 
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eH~RT--+Ae-eFe~-aRe-e4stF4et-a++eeat4eRs-~Fe~a~ee-ey-tRe-Bas4Rw4ee-GeRtFe+ 

GewRe4+-sRa++-ee-swe~4ttee-te-tRe-6A4eF-eF-tRe-A4F-ResewFees-BeaFe 

eRFeFe~eRt-BFaReR-ey-~e~te~eeF-+§-eF-eaeR-yea~T 

(e) The Sacramento Valley Basinwide Air Pollution Control Council shall 

submit an Agricultural Burning Plan for the 12-month eeriod commencing 

September l to the state board by July l of each year for the state board' i 

review and aeproval. The Agricultural Burning Plan shall be developed in 

cooperation with state board staff. It shall be applicable to all areas o1 

• 
the Sacramento Valley Air Basin below 3,000 feet msl, and to that portion c f 

Placer County (in the Mountain Counties Air Basin) below 1,500 feet msl. t 

shall contain: 

{l) A daily basinwide acreage allocation equation which includes a 

basinwide meteorological factor (B.M.F. - determined from Tables 4, 5, and 6 

of Section 80320) and a basinwide air quality factor (B.A.Q.F. - basinwide 

24-hour average soiling index at decision time); 

.he 

total of which shall not exceed the basinwide acreaqe allocation determine 

(2) Procedures for distributinq acreaqe allocations to each district, 

• 
l by 

the state board from the daily basinwide acreage allocation equation; 

(3) The hours to be permitted for burning; 

{4) a descrietion of the meteorological and air qualitt monitoring 

networks to be used to provide data for determining the basinwide 

meteorological and air quality factors; and 

(5) Other clarifyinq details mutually aqreed upon by the Basinwide Gou ncil 

and the state board. 
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c 

The executive officer of the state board shall aoorove the plan ifs/he 

determines it meets the requirements of this subdivision (e) and contains 

basinwide acreage allocation equation that. when aeelied, is not likely to 

permit emissions from agricultural burning which cause or contribute to a 

violation of the state ambient air quality standard for suspended particul, te 

matter or a siqnificant deterioration of existing air quality. The approvE d 

Aqricultural Burning Pl an shall remain in effect until the executive officE r 

aperoves a new pl an. 

(f) In addition to the regulations required in subdivision (d) above. 

districts within the boundaries of the Sacramento Valley Air Basin and tha 

portion of Placer County (of the Mountain Counties Air Basin) below 1,500 eet 

msl shall also include in the plan rules and regulations which. for all ar1eas 

below 3,000 feet msl: 

(l ) Require that the daily acreage, on permissive-burn days, of open 

burninq in aqricultural operations in the growing of crops or raising of f1 )Wl 

or animals within the district shall be no more than that acreaqe determin !d 

by the state board from the daily basinwide acreage allocation eguation 

contained in the approved Aqricultural Burning Plan required by subdivisioh 

(e) above and distributed to the district in accordance with the aperoved 

Aqricultural Burning Plan. The allocation determined by the state board s 1all 

be in rice acre equivalents. The factors given in Attachment A (Section 

80155) sha11 be used to convert other crop wastes to equivalent rice acre 

al locations. 

(2) Re qui re that no crop acreage which was harvested prior to 

September 10 shall be allowed to be burned during the period October l through 

November 15 of each year, unless written authority is given by the district. 
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In granting such written authority the district shall: 

(A) Ensure the amount of acreage which is to be burned shall be inclu ed 

in the district's allotment specified in (l) above. 

(B) Require a specific explanation of the cultural practices which 

require immediate burning. 

(C) Require the person to specify the reason why burning was not 

conducted prior to October l. 

(D) Require the exception to be valid only on permissive-burn days. 

NOTE: Authority cited: Sections 39600, 39601, 41856, and 41859, Health ad 
Safety Code. Reference: Sections 41856, 41857, 41858, 41859, and 
41863, Health and Safety Code. 

80250. Sacramento Valley Air Basin and the Portion of Placer County 

below 1,500 Feet msl. (a) Above 3,000 feet msl*, a permissive-burn day 

will be declared when the following criteria are met: 

(l) Near 4:00 a.m., the mean 500 mb height over the Basin is less tha 

the limiting mean height given in Table l of Section 80320. 

(2) The expected 4:00 p.m. mean 500 mb height over the Basin is less 

than the limiting mean height given in Table l of Section 80320. 

fe1--Be+ew-3,QQQ-feet-ffis+~T-~R-tRe-eewRt4es-ef-~Rasta,-~eRaffia,-Bwtte, 

aRe-G+eRR-fNeFtR-~eet4eR-ef-Bas4R1,-a-~eFffi4ss~Ye-ewFR-eay-w4++-ee-eee+aFea 

wReR-at-+east-3-ef-tRe-fe++ew4R~-sF~tep4a-aFe-ffiett 

f+t--NeaF-tRe-t4ffie-ef-aay-wReR-tRe-swFfase-teffi~eFatwFe-4s-at-a 

* In place of the standard 3,000 feel msl level, the elevation may be 
specified in increments of 500 feet on a day-to-day basis as determined fr m 
vertical temperature soundings. 
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f~1--+Ae-e*peetes-sayt4~e-tempe~atH~e-at-3,QQQ-feet-ase¥e-tRe 

SHFfaee-4s-ee+seF-tRaA-tRe-e*peetes-sHFfaee-tempeFatHFe-sy-at-+east-++ 

se9Fees-~aRFeARe4t-feF-4-ReHFST 

f~eHtRwest-Seet4eA-ef-Sas4At;-a-peFm4ss4¥e-swFA-say-w4ll-se-see+aFes-wReA- t 

- +east-3-eF-tRe-fe++ew4A9-eF4teF4a-aFe-met+ 

f+1--NeaF-tRe-t4me-ef-say-wReA-tRe-sHFfaee-tempeFatHFe-4s-at-a 

m4A4mHm,-tRe-tempeFatHFe-at-3,QQQ-feet-ase¥e-tRe-sHFfaee-4s-Aet-waFmeF-tRa 

tRe-SHFfaee-tem~eFatHFe-sy-meFe-tRaA-+3-se9Fees-~aRFeARe4tT 

f~1--+Re-ex~eetes-tem~eFatwFe-at-3,QQQ-feet-aeeve-tRe-sHFFaee-4s 

ee+seF-tRaA-tAe-e*~eetes-swFFaee-tem~eFatwFe-sy-at-+east-ll-se9Fees 

fs1--Be+ew-3,QQQ-feet-msl*,-4A-tRe-eewAt4es-ei-sae~ameAte,-SwtteF,-aAs 

¥wsa-f~eHtReast-Seet4eA-ef-8as4R1,-aAs-tRat-~eFt4eA-ef-µ+aeeF-GewAty-fef-t e 

MeHAta4R-G9HAt4es-A4F-8as4A1-ee+ew-+,~QQ-feet-ms+,-a-peFm4ss4¥e-sHFA-say 

w4++-se-see+aFes-wkeA-at-+east-3-ef-tke-fe++ew4R9-eF4teF4a-aFe-met+ 

f+1--NeaF-tRe-t4me-ef-say-wkeR-tke-SHFfaee-tem~eFatHFe-4s-at-a 

A-7 



ffifR4ffiHffi;-tRe-teffi~eFatHFe-at-3;99Q-feet-aeeve-tRe-sHFfaee-4s-Ret-waFffieF-tRa 

tRe-5HFfaee-teffi~eFatHFe-ey-ffieFe-tRaR-+3-ee§Fees-~aRF@RAe4tT 

f~1--fRe-e*~eetea-te~~eFatHFe-at-3;99Q-feet-aeeve-tRe-5HFfaee-4s 

ee+aeF-tRaR-tRe-e*~eetea-sHFfaee-teffi~eFatHFe-ey-at-+east-++-ee§Fees 

~aRF@RAe4t-feF-4-ReHFST 

• 

f31--fRe-e*~eetee-aayt4ffie-w4Ra-s~eea-at-3;99Q-feet-aeeve-tRe 

5HFfaee-4s-at-+east-5-ffi4+es-~eF-R9HFT 

f41--fRe-ex~eetea-eayt4ffie-w4Ra-a4Feet4eR-4R-tRe-ffi4x4R§-+ayeF-Aas-a 

60ffi~eReRt-fFe~-tRe-seHtRT 

(b) Below 3,000 feet msl*, in all counties of the Basin and that port 

of Placer County (of the Mountain Counties Air Basin) below 1,500 feet msl 

permissive-burn day will be declared when the daily basinwide acreage 

allocation is reater than zero acrea e. This allocation shall be determi 

daily by the state board and will vary with the existing and projected 

meteorology and air quality. The basinwide allocation shall be calculated 

from the basinwide acreage allocation equation contained in the approved 

Agricultural Burning Plan required in Section 80150(e). 

fe1J.E.l Special situations in the Basin are: 

on 

a 

ed 

(l) Burning control notices for certain specific burning operations my 

be issued up to 48 hours in advance. In such a case, the criteria used wi l 

be a modification of the above criteria so as to give consideration to the 

* Ibid 
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specific site and its location relative to populous areas, the stated amou 

of material to be burned, and the expected impact that the burn will have n 

air quality. 

f~}--E*ee~t-feF-tRe-~eF4es-9eteeeF-+-tAFSW§R-Ne¥effieeF-+5-ef 

eaeR-yeaF,-a-~Feffi+Wffi-~eFffi+ss4¥e-ewFR-say-w4++-ee-see+aFes-wReR-tRe 

eeRs4t4eRs-feF-a-~eFffi+ss4¥e-ewFR-say-aee¥e-aFe-ffiet-aRs-ReaF-tRe-t+ffie-ef-ea 

wReR-tRe-swFfaee-teffi~eFatwFe-+s-at-a-ffi+R+ffiWffi,-tRe-teffi~eFatwFe-at-3,GGQ-fee 

aeeve-tRe-swFfaee-4s-Ret-waFffieF-tRaR-tRe-swFfaee-teffi~@FatwFe-ey-ffieFe-tRaR-

• f3}fil If, when a no-burn day decision is declared, the federal 

ambient air quality standard for ozone, carbon monoxide, hydrocarbons, tot l 

suspended particulate, or state visibility standard is expected to be 

exceeded during the valid period, a note to this effect will be appended t 

the announcement. 

f4}fil A permissive-burn or no-burn day decision that has been 

announced may be changed by the Air Resources Board at any time prior to 

10:00 a.m. if the meteorological and air quality situation that actually 

unfolds so warrants it. 

NOTE: Authority cited: Sections 39600, 39601, 41856, and 41859, Health ad 
Safety Code. Reference: Sections 41854, 41855, 41856, 41857, 4185 , 
and 41863, Health and Safety Code. 
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80320. Tables Referred to in Article 3. 

Limiting mean 500-millibar heights*, by month 

Table 1 Table 2 Table 3 

• 

January 5710* 5750* 5630* 
February 5710 5740 5620 
March 5710 5740 5630 
Apri 1 5720 5760 5660 
May 5770 5800 5710 
June 5820 5850 5780 
July 5850 5880 5830 
August 5870 5890 5840 
September 5850 5870 5810 
October 5820 5850 5760 
November 5770 5810 5700 
December 5730 5780 5650 

* All heights in meters. 

A ricultural Burn Meteorolo ical Factors 
Sacramento Valley Air Basin 

Table 4 Table 5 Table 6 

A. M. STABILITY P.M. STABILITY WIND SPEED 
OF OFM. F. M. F. MPH M. F. 

• 
>17 0.0 o.o Oto 2 0.0~ 

15 or 16 o:T -9 o:T 3 0. 1 
nor Pi o:7 -=To G.2 4 0.2 
11 or 12 0.3 --:n G.3 "5" 0.3 
9 or lo 0.4 -=i"2 0.4 b 0.4 
7 or 8 o3" -=u 0.5 7 0.5 
5 or 6 0.6 -:f4 0.6 8 0.6 
3 or 4 0.7 -=rs 0.7 9 0.7 
l or 2 0.8 ---=-16 0.8 To Q.8 
0 or ~ -1) 0.9 ---=-17 0.9 TT 0.9 
<(-2 r.o ~Jl8) r.o .'.5..12 T:o 

The basinwide meteorolo ical factor (B.M.F. is equal to the arithmetic men 
o actors M.F. from Ta es 4, 5, an 6. 

A.M. Stability: 3,000-foot temperature (a.m.) (°F) minus surface minimum 
temperature (°F). 
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P.M. Stability: 3,000-foot temperature (p.m.) (°F) minus adjusted surface 
maximum temperature* (°F).

Wind Speed: Surface to 3,000 feet average wind speed (mph). 

* Maximum surface temperature minus 3°F which represents the surface 
temperature that will be equalled or exceeded for at least four hours. 

NOTE: Authority cited: Sections 39600, 39601, 41856, and 41859, Health ad 
Safety Code. Reference: Sections 41854, 41855, 41856, 41857, 4185, 
and 41863, Health and Safety Code. 

-

-
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State of California 
AIR RESOURCES BOARD 

Addendum to Resolution 83-7 

May 26, 1983 

Agenda Item No.: 83-6-1 

As directed by the Air Resources Board at its public hearing on May 26, 
1983, the following language is added to Resolution 83-7. 

BE IT FURTHER RESOLVED that the Board directs the Executive 
Officer to work with the air pollution control districts in 
the Sacramento Valley Air Basin and the agricultural community 
to assist the districts in securing continued funding for 
administration of the Sacramento Valley Air Basin agricultural 
burning program.- The attached resolution replaces the earlier version in which this language 

was omitted. 

-



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Revisions to the Agricultural Burning
Guidelines and the Meteorological Criteria for Regulating Agricultural 
Burning Contained in Title 17, California Administrative Code, Sections 
80150, 80250, and 80320 

Agenda Item No.: 83-6-1 

Public Hearing Date: May 26, 1983 

Response Date: July 29, 1983 

Issuing Authority: Executive Officer- Comment: No comments were received identifying any significant environm ntal 
issues pertaining to this item. The staff report also identified 
no adverse environmental issues. 

Response: N/A 

.. 
CERTIFIED: 

Date: 

RECEIVED BY 
Office of the SecretarY 

'DEC O6 19b., 

ke&OU«.81 Aaency of catifomia 

https://ke&OU�.81
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State af California 

Memorandum 

Gordon Van Vleck Dote , December 7 • 19 
Secretary
Resources Agency Subject, Filing of Noti e of 

Decisions oft e Air 
Resources Boa 

From Air R-s Board 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resour es 
Board certifkation under section 21080.5 of the Public Resources Code,. th 
Air Resources Board hereby forwards for posting the attached notice of dee sion 
and response to environmental conments raised during the conment period. 

ATTACHMENTS 
Resolution 83~3 
Resolutton 83-7 
Resolutton 83-8 

~0~~~~~~ 
oar tary 

RECEIVED BY 
Oftlel of the Secretml 

OEC O6198J 
llliQlfflllllAl,lflllrlof Cofomla 
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State of California 
AIR RESOURCES BOARD 

Resolution 83-8 

May 27, 1983 

Agenda Item No.: 83-7-1 

WHEREAS, Health and Safety Code Section 39601 authorizes the Air Resources 
Board (the ''Board'') to adopt standards, rules, and regulations necessary fa 
the proper execution of the powers and duties granted to and imposed upon t 
Board by law; 

WHEREAS, Health and Safety Code Section 39801 requires the Board to 
administer, pursuant to Chapter 5 (commencing with Section 39800), Part 2, 
Division 26 of the Health and Safety Code, the air pollution control 
Subvention Program with such funds as may be appropriated for the purposes 
said Chapter, and Health and Safety Code Sections 39800 through 39811 
establish the framework and requirements of the Subvention Program; 

WHEREAS, the Board has adopted regulations for administering the Subvention 
Program in Sections 90050 through 90500 of Title 17, California 
Administrative Code; 

WHEREAS, Health and Safety Code Section 39806 provides that money shall be 
subvened under the Subvention Program to districts engaged in the reduction 
of air contaminants pursuant to the basinwide air pollution control plan an 
related implementation programs, and that any findings of the Board that a 
district is not so engaged in the reduction of air contaminants shall be 
based on criteria established by the Board jointly with districts; 

WHEREAS, Section 90115 of Title 17, California Administrative Code, 
establishes evaluation criteria for determining whether a district is engag 
in the reduction of air contaminants pursuant to the basinwide air pollutio 
control plan and related implementation programs; 

WHEREAS, Section 90115 of Title 17, California Administrative Code, further 
provides that following cooperation between Board and district staffs in 

e 

f 

d 

proposing recommendations, the Board shall annually consider revisions tote 
evaluation criteria; 

WHEREAS, the Board staff, in cooperation with district staffs and the 
California Air Pollution Control Officers Association, has prepared 
recommended evaluation criteria revisions for the 1983-84 fiscal year; 

WHEREAS, Section 90110(c) of Title 17, California Administrative Code, 
establishes standards for granting special subventions to qualifying 
districts in air basins having a total population of less than 98,000; 



• 
WHEREAS, the California Environmental Quality Act and Board regulations 
require that no project having significant adverse environmental impacts b 
adopted as originally proposed if feasible alternative or mitigation measu 
are available; 

WHEREAS, a public hearing and other administrative proceedings have been 
in accordance with the provisions of the Administrative Procedure Act 
(Government Code, Title 2, Division 3, Part l, Chapter 3.5); and 

WHEREAS, the Board finds that: 

The evaluation criteria for Fiscal Year 1983-84 set forth in 
Attachment A are appropriate to determine, for the purpose of 
subvening State funds in accordance with Section 39806 of the Health 
and Safety Code, whether a district is engaged in the reduction of 
air contaminants pursuant to the basinwide air pollution control 
plan and related implementation programs; 

• The amendment to Section 90llO(c) of Title 17, California 
Administrative Code, set forth in Attachment B, makes explicit an 
appropriate formula for determining the maximum amount of special 
subventions for qualifying districts, and the amendment to 
Section 90115 set forth in Attachment C is necessary to implement 
the evaluation criteria in regulatory form. 

The amendments set forth in Attachments A, B, and C would have no 
significant adverse environmental impacts. 

• NOW, THEREFORE, BE IT RESOLVED that the Board hereby adopts the "Evaluatio 
Criteria for Air Pollution Control Districts Participating in the Subventi n 
Program", for Fiscal Year 1983-84, as set forth in Attachment A hereto; 

• 
BE IT FURTHER RESOLVED THAT THE BOARD adopts the amendments to Sections 90110(c) 
and 90115 of Title 17, California Administrative Code, as set forth in 
Attachments Band C, respectively . 

I certify that the above is a 
true and correct copy of 
Resolution 83-8, as adopted 
by the Air Resources Board . 

• 



• 
EVALUATION CRITERIA: EMISSION INVENTORY 

G01'.!.L: To assist the State in fulfilling federal requirements for 

emission data and in maintaining a current, accurate, comprehensive 

inventory of all pollutants subject to State or federal regulation. 

CRITERIA: 

• 
1. Provide updated data to the ARB on emissions from point sources in th 

district: 

a. Provide data to fulfill federal requirements of 40 CFR 5].321 -

51.323. 

• b. Review all point sources in the data base and all other sources 

which are not area sources in the data base, 1 and update the 

data as necessary to reflect emissions for 1983. The updated 

data shall reflect emission changes which result from: 

• l) Reevaluation ~f point sources {such as source inspections 

engineering evaluations, or source tests); 

2) Changes in rules or permit conditions; 

3) Point sources starting or ceasing operation; and 

• 
lThe point source data base includes data for all faci l Hies that emit 
more than 25 tons per year of TSP, TOG, SOx, or NOx; 250 tons per year 
CO; or 5 tons per year of lead. Individual emission points within a 
facility are to be identified separately as point sources if they emit 
than 25 tons per year of TSP, TOG, SOx, NOx; 250 tons per year of CO; o 
tons per year of lead. Smaller emission points may be aggregated with 
source category (e.g., same source classification code). S:naller sourc 
may be included in the point source inventory data base. 
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• 
4) Change in activity occurring at facilities (for example, a 

change from one-shift to h10-shift operation or a change i 

energy consumption). 

A district operating its m•m computerized data system may elect; to submi 

updated data in computer readable form in EIS/P&R format or in any 

alternative format that the ARB and the district mutually agree upon: 

2Updated data shall be provided to the ARB by May l, 1984, or 90 days 

• after a district receives turnaround documents from AiHl, whichever is later . 

2. Assist the State in updating area source emissions in the district: 

• a. Review all area sources which are in source categories identified 

as districts' responsibility in the first column of Table I, 

attached. 

• b. For area source categories identified as a district responsibi ity 

and for which estimated emissions have changed from the last 

previously submitted estimates by either 100 tons per year or .5% 

3of the county-wide emissions for any pollutant, update area 

2An alternative submittal date may be substituted if mutually agreed 

• 
upon between a district and the /\RB. 
3Alternative criteria for determining 1·1hen area source emission 
estimates are required may be used provided ARB reasonably determines 
they are adequate for fulfilling the inventory update goals. One 
alternative that is acceptable is to update area source emission 
estimates for source categories whose total emissions exceed either 10 
tons per year or one percent of the county-wide emissions of that 
pollutant, whichever is more. 

-2-



• 
source emission estimates to reflEct 1983 emissio~s. The upda 

shall reflect chariges which result from: 

l) New contra ls implemented; and 

2) New or better information. 

C. Review all other area sources which are in source categories 

identified as a district's responsiblity and ~hich have not 

reviewed in the last two years, and update source emission 

• estimates to reflect 1983 emissions . 

Updated area source data and supporting docuw2ntation shall be provided 

to the ARB by June l, 1984, or 90 days after a district receives 

• turnaround documents from ARB, 1~hichever is later . 

co·::•lE NTS : 

l. These evaluation criteria will be used in audits conducted in• FY 1983-84. 

2. Turnaround documents for updating point source data will be avail 

February l, 1984. 

3. The Emission Inventory Technical Advisory Com:1ittee (EITAC) will 

continue to coordinate district-ARB efforts to maintain a current, 

• accurate, and comprehensive inventory . 

-3-



• • • • • 
Table I 
A~· EA SO'J~C~ 

CATEGORY OF l:MISS!CN SO'JRCE (CCS) DtS(>:lPT:!0~~5 ANO pr,~or::css PAlE UtHTS 07/lU~ 2 
M""f•~ ;:,RCJC[S5 NU·IE E ;\t~:t M l'lh~:: D!tiEt~s!m{ }~/,ME 1'~ l."!'ll'!'S 
r,,: :;;, ~'• C:S ACTIVITY N.V'.E 

(+~·•'t25 OIL U G-'.S E;-o:T~ACTlm·~ r:T::::OLEUM S R£LATEC F~iJCESS OS3 p;.,11·'.j_~Y/SE or:r,t,,PY OPERATICH :oco S,''...' ELS FR0:1UCEO- A 4~,..'.,;'3 o;L & L:,~s t.:::p/;CTIOH Pi:T?GU::Ll~·j & RELATED PRCCE~)S 03S rr::r;rtq( 0 U-<ATrO~ l,..;ELL .. '1~:.- A 4~~,~1 O.!'.L S G.!.S f: OPA(Tim~ Pi:T~Ul.lU~l ?, RELATED r;-.:uCES~~ o:;::3 GAS STF~IFP t~S Ml LL!S.
1

: U r'T PP.OCESSEO 
!'.) 

-
-

A 4i.1 :,s-.~·. O.tl (, G.\S E:<TRACTILlN LICUTD STORAGE & TRANSFER C~L.i\H:" PE r-D-EVAP it:,S s re ro 
I) - (,~·-','·6 E:UlK r.;L.'J11S T,\ti,-ZS (.i,\~O!.H~i: f.V/,? f;Sf:AfHH,'G LCSS lS'.jj G,\L D::s STQo:>fD 

t1t.,t,74 (_:,\)LK FL,~~;rs Ttl{;\s G/..~)~)LltH'..-tV~P 1,..;o:,.;r<,1:-:c; LOS'.:; lCC1 0 G,'..L C;~;s ·ni;)~1:,.•:1,{:iUTD 
Ll 

-
- (,~,s-'~2 r~_fl~S F'~.'d/T'.:\ j'J;J~l-~ C,\~~;: T~l.'CKS Gt.!.~Ot .I~ff.-tv:,p ~~l)/:!"'.H;r_-; LCSS , 1CJO ;.::.l ::td r:-'.;-.·r~u;::1➔ :~iH 

'.i(~,,-.·:~ l'r it-01.1:.1..'~I ~{ GAS; MA~KETING L)OUID ':r1Ci?/iGE ~ T~ANSFER G,\:~ClfT!:i.·~·!.V:,P t:ilJLK CUC,I(;,;:'."r.5 18lJO t.dl '. ..•,-,:, ir·:;;r_•;;'."- 1tur - A
A ~:•.-'.1_~2 ~.:.i-~:/.TLt: STA1'll'ti5 T/.r;r~~; (;.\~iOL. !H~-C\1AP kc;,·;<I/,'1; Ul~:5 1CD1 c;:,l :_'ij<:.) i:1::,.:_:';~iFJT

i..:,,•:,-,~ ~--i .:-,nc.E sr;:.r1c1 •;s Vt:HlCL~ ~EFU'.:.LU{G G1\~3'JU.r;E-tVIP vise:., o~s;~·1...;\C[~E:NT icco G:.1_ r:-:;s ".'f; ..••:.;·~:...:;-:;r- ;\ i.cs~~;/ ~~~VIC:F ST/.. ITI...Ht.5 TM-'<S GASOLT.::::-t\1,\P t;l'.;E4THiri~ L.CS~ l0C8 G,\L c:~;r; i,·':;,--~·":;;;:-·,.;: 
- A t17"'""S :~:-:..:v1::~: $":-~1.:c,•,··.-; VEHICLt: ~F.FL:EL!SG G/,:}CL~/~C:-F.VJ...P t,~1 II_LJ.(::: 1c:o l,.i'.L (;.'-S T,~'-.. ~ ..·-'.;r;p:_:t- A 
• A ~r:i~~3 ~!:1[::.:L~-H~l; ~:;~ rj~~r)g·rnrn ~1;\~n~; ~f;~~f;L~ c9L1rH: r:~1;..:q-F.VA? l.C,~.uJr;:;.rM:~f.C~ i(O~ Qt.~ c1.;:.~t;1(

"-1~ ..,,,.l I f-.T11,,lc..1,1 ..\• L -~ r1.,Rr,i.::TH1u nA,,dl,f. ✓ f.S~tL;> G,1S:.;·L!l,c.-Ev ..\P LO/,!l.d,S. 1/'Jhr:r~ },JC..., :,,:.L. C:trJ,C ... TYA ti:.. £:.'".)<) PET~U~f-,l.'t\ & Gt:) ~l/.RKF,TH~Ci M!-P_ll~E V~SSF.LS j~'( ru:L-EV,'.P L0.-\[;1:;G.T,;\f;i:EPS 10~10 :_:;.~ Ct.F,H"iT'(- A '-t'•.'i~7 r'~T~'.:)ll~Hl t G,\S ~1.-.~·~·.::-:-n;3 M1\F;:H{E VESSELS CF:L':-re: ~•ETPO-EVAP LUADli';G.B,\?GES ~CCC· GAL t!f~:.CfTY 

-
A 
A ~e~:-.1 (.'tH:'~)\.Fl;,'1 & GAS t-l~P~[TH~S t1-\R1iiE VESSELS Cit-\:".,CJL!l~E-[\itlP LO..\D:rliS.B}.P(~fS icoo G.\L (,!.P.:./;} r'(

t.+·.,"{~1 ~_) f1l·.lt."n,(·,,r1 f, c,,\~ ~1,•.~:-:F.r.U{c.; n1.rn.li[~ Vt:'.-)~iFLS ,_!f:1" F'~.:f.L-LV,:•,r LC.1/.[)T~:r;,n,\;·H;Es 11;~_10 C~t.L CH'1,•,crTY- ,\ :,1..,/l~r l'l.tf.'U 1.t~lil ~; 1-.~:.) t!,\'.•1/,flltl~-i tL\rill/L \!_L~i•.iEl.S U11~:::•i f't:lt-1;,J~rVAP t . .l(~ji\!:~:Jt:G 1r;,_iu C.!.! (t,P:,r,1rt
- 1' .';1,:);::2) 1/(]L~~':1 tr_;:~) ::.\,'f<[T!t! 1'1 t1.\'.iH,1E VC.'.")'.-j[:LS C.:i•'.~•·.:c Pt:Tr-'iJ-f·.VJ,? f.\,\i.LA()r.UtG l:;:J,.J c.:,L (tr:.CITf 
- -,\ ""' _,°7'.'•,) f'::l:-::_.,iw'. 1i\ /, (:!-,S ;'..''~':e.. ::TH/S /'11\.::-Tt;F. Vt:'~)~',f.L.S (;i'.~C~l.11i~:-E\1i~fJ ., BALL/1,.STii·~$ l(;(;Q (i/',L Cl,P,'Cl TY 

t,-: /•,;·1 : 1,·i:,;1•;\ 1 :1 1,.·1,!~;··~ :( !,.'',1 ::',TRIAL \/;;Jr/.CF. r:o:~)Itl(; (.Q:1."1 J.~,':) 1~.',lfJ1!;\L-EVAP l<;('') {:,'..L.l(:::'; r, i- Cr:'J,\rTHG1- A ~,__.. ·., ~ :.. 11:)~'t,(:.:_~Jt-.\:1 :..CftV~.ili.~; ;·.:;:.':=-AC[ CO,\Til<G h't.1[.:.:~ 1_3f,:.JUJ-2·•;;,p fl).,rt;~·n::.i & DE'CO~ATntG 1C:G0 G,\lL ,!!:J r;F ('.(;.:.TJ!:G- i .-~s~·-.) t 1:!·_.,r·:·,C}f-JLLJ ACl'JV2.Tl~S =uKFt.,Cf. CO,\THiG OIL ':.'J\~~:::D-E\'i\.P PArrar:;:, & DECORA1I~JG l(;~:'.) C-,\tlC,':;~) r:,r CC,:,T:t1r,
- A C1.'..·•.,Ill ;__1:_.:;;·:-:::;r;H) i\CflVll.lLS ':-V~F/,CE CCAT)t~~; ~\{.JLV;J,•lw[:,\1;\JJ P,\Hnn~Ci 1< OE.CCPATHJS \CG~ G:.tu~:i:; CF )!T!l~r,
- I\ :.6i'..''' ~1 :l•iVH:t:3 :;, c~~t'.~~U?CE su·~f1\Cf: COATH~G CO;\l"li;G tlj\TrPIA'..-EVAP t,,!JfO Uf./1:.. ERS & SC::RVlCES lC(:fJ (_;,·,(l(; ► Js (.;f c.;0/1T,;.t;:;;• A 

(,f:,i'9/ L/l_l~;r:~r· ?, ·1;,,,: 1 '.;,",'Jf-_PS CRY Cl'..!:A~iH1$ ~(.1)-i S'O-!if:~TIC-EVAP s·roDDAR:) GAL rr<CC[~;sr-.n.. ~ .:ir-e.:J5 LAu,•:c'.::Y t, f]~1 YCL~·.t..'i~RS . 0;:;)Y CLEAUH-iG STN7h[T:'.C-EV ..'\? GAL P.~c:r>,:~D
(..l,f3;_3 t'.~l:lfr/,CIUpl,'; 1~ & !~i!)USTPIAL tJ~G:-=:Et.SHt; N'Jli s·r~;lHEllC--EVAP STODDARD TUt,3 Of 5C;~VC.,

1

IT cm:st..~F.O- A 4~621 ~'.i' l;'__:f.~Crir-o 1.1:G ?; l.'.'JUSTRlAL Df:F~t:A:in~~; 5:t:~iiETIC-EV,\P 7"(HJS CF ::rJ'...V.::1,r CC:li3V~:o 
- 1\ 
- A !~~?,= 2Hrf/f·Ytf:::~~}i~J~EIAL B~t\]H~t::~ ~~!:1~~~~1~H~~pE'✓ AP Jf~l1tf1H:/t•T COl,ol-:"" 

0 

- A 
- A t',;:,t_;,\2 :•:.~:1__j(-;·,•. ;u·.1,: ..,; ~ 'i\::Jl.!STRIAL. so,.,,vr.~~r u.:;;E f:V!,F':J;.'f,"f,tU>~ 1C."I~ c-:;;.LL(';;s CF SOLVE~JT COHSt...~~ED - +'1t)t~/O ~-'..'.:1) l>::•:i~PUCT!C'f{ t..~)~':l.:.~T F:, 1/!~~G '- F2F:GLE~;;\ ... ~V>\P CUTB!,t~ A~?HALT ·re:;~> r~(.'.:~•;-::_r'.) 

I 
0 
tJ 

- t~~·~·· 1·J ~::1~·.. :1 U):;.:,:).:·;:,:;1 JO'.! ,\SF;li,\l.T PA'v'1i/\i Pf:-.TFC:L(\;::--~V;~µ POf, 1J OIL 'TCti':i 1:~,··. F:, .. ,:, 
•-1r,:,, :., r'C.1 P1 u::i')r::l:,.;rJC'I ,<\':,f~ILH.T p:.v11;~; ~:LTi:CLl:l,!"i-[:V,\\) i-:,\V).11-',; ,'\SPHALT ":'Cli'..I r~·v.:t.·j'·: 

1
.r;

(.,""1 0 - ,,,··-• f"]'"I V'·'''·"·,,•T'"j .,,,.,,,,r I''\',·~ p,]C,•>if•'"-H\P '"'l')'SlF''Q A'"''KALT F··· f'">t;r·••c•·•u 
~ - t;;:,cH;: f~;-;::-~1·•_t' 11''"'"' ft;t,,:•/~lT u'.-'.r:.i"v :,:iL\1F~~r:.:/v~;,' ti~.. ...~ l'Lf:'~1:-t:~i ... c. ........L\,.i -.)r'" 

- A iw().:.1 ,.·\.1: t f,! t P!. .-~~r.Jr:!i rAn c1,t·t1fC/\L 1:r.:(X.. [~Sr.~ r·i,'(1Ct ,:.:,~; u:::i'.) !ilt~TH[T!C RUDOER~ 10::•;. !'f.'~'Cf.'i'.ilD 
~ - (,6 1.,c;'J f:·L'. ru> t P~-\~·.ncs FAl:, Chi-:.n!CAL f.f.JC'Ct·.!;SES F,':-:t)Ct;)S LO:)~·/ FL.1\~~:'lC'.) TUll':i FP:<'L.L'.)'.;/",J

t~'~.?? ~ii;:( 1!i·i~ f ';L~PK (~!HUF::~;-- F~~~;f:~?G~ ~~'.~;::t:~-/~ ~x~~s ~C,[.)1~;1 CARDOHATE TQ::~ f)~~~,~-~:;:L-7"n . -'.l -

:i - ,: 7:~ .;f~ '.-~~: 1,>.~· t. ~ :~-~r-'f r:'.; \· 1
• .. ~-- F1 1iT~.'i. cr,,.~rF.f;)~f ~3 :.i .. s f.··:/? ~: ~--J un·;~ ~.;;:;' (, P.l f. ::· ;:, i ~· ~ 

~ - t_;~ViI Hf;:~:-~:::t 1··,~-'.Yt~~"f~ fHiJf;zt H-))J;;~g bL~:t:~~~ LU~~ i~Il:t r-'.;~J~_;Jf:JsA~!1)/G!7AVEl
'J
D 

-
• ~:.:r~l :~);<~US! t. :~??,r",\t,·9 ~ll~T' LS i1~t:f-~F-L ~~n~t~~~~ ~·~~~T A:'F'\U--L,: J T(~/~~ r~~(.~f.~~~x 

Q - 1.(~9;;q ·\-.;~:--12c\wt:~~:~<--•(~1..)VIT' ',' Md:~1;.\L ~.~·,;,;:r.:~>:r:s 1;:-~;-:T ~~-.r:~<~~.1.\VE ... T 'G 'T(,:1~ [~;-.,·.:~c?-.:0/ 
,,...,, 7 L;.,,.,r--,.r,, .. , ·'.".~. ,.. '•. 11 IE:.S ~IJ11dt,\L 1·1".'.. .!\•. l,.>r.S- L-..:ir 5,,:-d1~l.E 8LAST.i.N 10 L..t ~'•..,·,.t J:;.:.l 

~ - 470~~:; ::!ti[r''',1~ rr<:c:1ucrs , - M.UH.:-;AL rr-"DC['.)~~r.s c:J~;T BATCliltiG , COtlCRETE TC.':3 F:;::c::.:t.s~.ro
0 - 470'1'.5 t.~1~:::,ER ?. ~; 1.:r~ Pi'!O:OUCTS h'C:-U & P/,P':!-! i ;)Oi'..ESSES n·,;~JT VM)J._frLE l,'~1'I rsD • ',"/·J:",Q FC:)J t: ~:r~;;J;;~:) '.''· FL'(~} S ASRICULIU:~-~L F\'.JC!:'.SS LOSS 7·c ► ;s )!f;o:r.S:i[J
~ - (170·.,J ',!I':':~ t f.,;~;,::uf FO'.JU ,>. N~;.'J.C:ULTU~..\L F\',\f'UR,\Tln~~ fEF:MC~!TATICH (W!ME) IC8J (;A~ Vi.JC'.H_:CED• A (+-:'(li't:- f,.'.;:( L( l.1 l.~\.: .. \L ~-r-r:ivrr.c~ FUUU ,', i\~".,r.',.tCLH.Tll,L\l. f':,T\.f:~)~·; L'..1$3 Cf\Of"' P/~E.P fOR MARKET ) [''.) T()~;:, r;..i:_:.::.:..~ston u -- t,·;;·,,•,1 u:;.',i-;r:l!-'l!.D ,\l:i'l\'l1ll$ r,:~1'.):>!RJAL f"J-'·,'f.i:~,;-_;cs f':.,-(;("i:·>!) 1.0:~'j 1·1_-.!'"i'.' 

1

;~ 

i1f',)~:2 ,\(:;._·!,(,UI. 11,}i\,\~ (.;f,'.Ci·~ f·'t>~r.1C10t Ar"'PLICATlO!~ E\1/,1 10'1'.\Tl.(:)i BnnHr;TIC PFSTIC!Df;5 TV!'~ ~_:r?AYfP 
- A 4 7·1 (, J ut:·,f: '.) 1' J.C Pt'.ST !\. I/1E AFF'LlC/, T .l8N [~!_:\)'{_;;; ;\ TI 1~·:i S'irHHf: TIC PE.STIClOlS Tl;,•,S ~~-,).\ (:.,,] 
- A t(ill-;• U)ic.;""r.cr.~tfD .t.CT!V!TIES P~3T!C!DE J,P?LlCAT.CCN PETi:'CJ.:~l!;~1-E\/AP CREOSOTE f~_r;L,f--/'; QF P:.:1LP.OAO TRACK• A 1·,71;~6 rs1,1rc1_1L·i!.,;.:AL (..!\()PS FESTIC!DE /,PPLICATIO~~ [VAP(:i·;,\·r:r;J~\ rmN SOHHET!C Pf,~TTC!OE~ TC/,~ S:,_r-A_(F9• A (.71..5.'.+ ~'C:'.~~'.: .tr Ff.~JTlt:IDE .\i=r'L!CATlON C\1,\11C-:.;-,\fXC'~ N:Jt1 SYNTHETIC Pt:STIClOES ,-~it.-.:i~:!--,?A 1 

[~ ,- " .·~71~2 1.:.~~t,H1~Ci.L'~!l~G.. ti !1i"'~USTRIAL FU~L 'CC.~·H...~usr!rn~ ~~ 1\Tt_.'J.'..';\L 0;\S-CM:,STN H·.~L~ .. u:\ c~ ,rT R.~'f,
1
-~D• A 4·715-:; f,f.(P,'!CES & CC~H1F.PC. n.1EL CCtit)US!lotj DI?i!LL/,rE O!l-½~',~,ST~~ 1,co0 r,t~LL~l 

1 § e.:-,,•r-,,,E,~o
D - 4i1~,7 ~U-:\'ICf:S y, C(),"'.'.GiC. fU~L CO!\~--~J~·1YIO~ L'/,IU;~;\L Gfi'.j-(./':O~,Tr~ t-,ILL!\

1 
t:, C~1 /T t·~~Pt,r . • A ,,71t,3 SHO:\l!(:f'..S. s conniiRCE fl.JEL co::r.iU~TION Rf.Sit.·:u:,L L.)Ii.-Crn...,~rn-1 l~·CC ~ ... l.~-~'.:15 f?li.....,t,E,QD •- A ',7l,r,1 Rf.StU[il'J"rA.L FUi:L CG;i[;',LJST!O~~ t:i:,T\,,1~~\L G)5-Cf\S5fh' tl.1.k1-1L:/ 1,.V ,fT ~-kr--J,E:)

0 - 472:~ Pt::•1ct·:n IAL Fl.'E·:·L Cru:t..'.U~)"i"IDN CIST!LLA1c O1!.-:.i•:GSTN lC,vv G~l.LCiS p'..lr•/:r:0
D - "7~_1_7 RES1L~·l::'~1IAL- f,>~L CC·1~i~UsT:8~~ L~'G-cr::,Si~J 1c·OQ Gl\~\~!~5 i:.U~lt~U 

.. t .,~:~ ·:;·_s:r.\/:T~">', FUEL cc::n:.JsT.:-o~~- ~~o:p-cr:Yi}~~ +8~b ... E-.u\y::g~
0 - (i-7 ... ,:,.!t ,..,::-P.J1.vl.TL~ ,..__ I, H-.11, r;,., ;:.,'I: -· :'- ...... , ,_ I ...... ·s i,.:.• ?~···,· 

- A 47::~,, ~•,r:.r.-,:c1JLTU~f\l C~OPS J~GRI Ofr,i::1s i~:.Slt~-cr:~STH PPIJNINGS fd,, ---:-> ·.~;u 
- A 4·,-2:,:.f} \(::.'.,CLiLTL1;,.,,\[ C~·OFS /..G'i~I l"'l[2,PIS h':.\$Ti.~-C'.·'.~)5TN Fii;LD CROl'S {WASTE.) T(?/j'.? ;,,,.;;,:~;O

1 
- J,, ,,,.2~0 Ul,::~•FECI.F:co A:::TlVITIES OFE.H 8l.1t.:r:1:1r;. ~~):_~D t:.\T' ....L r.MB?TN ~El:0 AOATEi'1ENT · i,,'c,jt:;! r;~~ljfLl

t.. 41:74 ro;u:$1'.~'( f·Ot,:-~:sr MA~U,r~n~n:T ~-~)LJD f'1AT 
1 L-cr·'.\.b•H~ ·,;:., ~'-';• ··icu 

A 47?.:'2 FL~OU::Cf OE,/ELOPME~IT 2. AGRI PiHiGE !t1PRGVE!1E:t~T SG\.ll) il,\T' L.-Ct-k~~TN 
19i~~ t;'Het:~ 0D 

4·12'1J U.'~SPECli·IfC t.CfIYITIES o;...~u~ f,URt-/IiiG 1-',L,-,SfE•Ct":r\SlN 7•; ,,J 1,,1..,,..,r,~0 ,,1:,r,11 U:l:;rf.Clrlf.0 ACTl\'ITHS J.;!LD f!RES sopo r:.\T' ~-CM!}~TN GPAS~ S. wqopLANO ~~~ES ~ A .',7:Hr) Uh:-:ii'EC.Lr!l'.D J,Ci.XVJTIFS ~HU) FlPF.S S(L.. .l[) ti-\,:'i--CM~l~lH~ II~:U.;R & l:,f-!USH ii-t~r_s5• A 473: ➔ Ul'~~/'i:Cir'IfLl AC1JV1TIES f,fi)L'.CTUi{/:L F!l~ S s_~/LlU M,\l '~-ct·1:JSTN ~}.~~ .... A .. 5i='r.'• A (;.7Y)2 ;.r.:~!CULTU'.,)AL CR0/1 $ Ft.i,'i"'.lrf(.i ~r~~RAl m~s [iUST "':=('(~ r' ~~ --~ ,- A l;73.'.,.U N~~<lt;U~TWRAl. L.l'v'f:STCCK fAR:-t.;t"lG C?E.~AT O!\S L':W$T Ht.Au CF CATTLE C"'PACITY 
- A 

https://CC~H1F.PC
https://F\'.JC!:'.SS
https://F:;::c::.:t.s~.ro
https://i-:,\V).11
https://Pt:Tr-'iJ-f�.VJ
https://n1.rn.li
https://V~SSF.LS
https://G/,:}CL~/~C:-F.VJ
https://ITI...Ht


• • ,. 

TH.~~~ rm,-rr./\L (~ HO ~c-:-Ivn1i' /\ r. r,, r ~ t~r:~ n 11• A 47!'-·7,H~H:co C"~:!;T~UCTIOll cml~ rnt: T!Cll,., [11() qi~;!
Tl C!~ l, I,,~" , cu:1;'.,': 1,:CJAL (2 1m l,CfI1,,1 ITY f,-:.;;-'.i'.~j ~:<)t;ri1 

- 1\ t1l.~'::-S BUt\.11,lr::; C(;h'.iT.~Ur.TlOti cer;;;T;::u TIDH t, uu:o 
·~''!)[ll"j'''lAL.I. J • J I\ .-1." ('' N··, .,..Tl\'lT''! ~'.,'.'~JH!~ ..., '- L, ,1i.- ,l\U~!::S 

(,'7,il_~ f~'/1 1/1 ("'"•1·t:_1~:•Jrr10\1 CCl'l~H'll T.lL'// !. ULIW HON
• I, t~ ·t ,\; 1 ts'.Jl !,.~; ! 1 :~; CC! l',i HHJt;T J.0N cm;•,r1;u TlUll & !JfliU f .!"OJ I ;;H~\; 1\L·,;1 !. ~'.~~•;iH

A Dt·'ST C!TY ~, CCL''~TY ROAt'l:, (TPAV[~) ltlOi.: \'~:<1.•.:l r r-"Tt.!':S T'7;\V!:l~'J
• A 47;,~~ c~:t0.~J 'tpt1\1£L ' l:UP,..\\/f[) ~(HO .,,vr U.S. FCPE~)TS t :1,\q\S l TRJ,V .. l) 1D0D \'[.•11cu:. MlLCS 7RAV£.LL:J 

I ► <!"A t1;·._c,7 C'~ ◄ -F'.!!] T;.:,\Vl--.L Ullf',\\'cU PO.\ll 1r1,~•l"."r, Pf-.:''·,r,1-;r·•TTO~i '1,,
• A 47:.1s cr ◄ -f--r:.1:.Q iPt.'../EL ur:~:~vt.o PD/,.D 

~'.::..,-.)~.;:: 1' 
100~ VE~{!CLE ~t!L[S T~~VELEDc,;;sr s:i·i~~b~b~i~f·rQA0tL,

A 47!f(3 C.► i·P'.},~LI 1PA\IEL Uii;-1,..\V!:D ~.1 C1;\0 rv ,cT F~~~~ RJAD5 I TRAVEL) l:)00 Vfii.ICL: /~ILtS TP.AV£LCD 
• A 4/431 c, 1 i-r:u:.o 1PAV[L U:~PA\/~D RO,\O lGiJO HfJ-h~

bCs~---r·~-:.'.S,'1 1 !N!!!_,..vesTN LA~~~!GAR □ ENtSfiO?• A 474,,9 PE:;1!:•~1:rrAL UTILIIY EO~IP~ENT ' "' '"''. (''', """ ,.a,,rr-lc ~''LES r:"VELEO 
A 47·\:;'> C:i<.<_~;:0 T;;.\'../'EL !Jt..V[O ~0,\D 

Ti~AIL D!K!:S.t10TORC:YCLESt, (_. i 1,")t.. _:..·rc'-·~t.. rrt.•:r.L OFF-R0/0 tlOTC~ VEHICLES G ~.sr;LINE-C~:2,5;,1..,; t;r~-t{~;~·'.:J~;~B-~i; ·-~ 
cc:·::~,~iS T:CC~1 t E,?.~;)'+7·+'/2 cc:;3;r;'..,1

~: :s·~ LC2,! l. E [ lJI P~E!:T• A o1c:)r. -~-c, ;:;.srr~ ~TM;1A~D crcrs 
• I, 4"/-,::r'J ~cr:.JCL11_·n;:::,.:_ PP~DU~TTQt~ 1~:;r2.ILF. f :.JIF~!U~T 1~8~ ~-tt~?iJ ~\~:'.}}L;,\SOl.Il :: -C:'\2,S TN STM,1 l)r\:n'D C~'..)µ;>• A 4 l(1· .• 3 :i::::-1C'JL:'t!;.,;\L Pr\OJUCT!LJN t1~1 s1LE r. u1rr'.2r:r !)~-'::'.,:J tlC'~\ I 1. E• A 47::,1.:. :;.::c:;~:,-frc:;:.. L GFf-FOlD t;arcR y H!CLES i885 8}:i:-t {;;~:; t::~;;[gPL:=:,\su;;E c:-:iJ\Fi :n~-?OA~D4-;,;·.2 p•rµ•~T'f'f'/' OFF-POAD l'!:'.l1Cf~ V ~ilCLE$ 1• A 10DD .-:;.,\L.LOti;) E',:._Jr'i:'::J8i~g~[~~~t.~1~Hi47~36 rt(..·F.ATi61i£t CFF-F/JAf) t-:DTO~ V HlCLES PLEASU~E CRAFT IN-DOA~O- )\ Fl1:1~·.11r·E r·f~-'1-"T O'JT-rn,,•-o lt'!~O ::\t_i_0!;S t.3Li-:r-;:.L.J

A ,, 7 :Jq O PF.C;; Et, TI:...;'.!.', L orF-~a,a IIQIOR V HLCLES G,-\ '.--~1.It;E-Ct if:-S T~~ cc:t1f1U:c:1 t,,L T-~lPC~;\I' tr·,., , .-"Ir"/"',, 1..'"'''·' ::,:-.;.\.., ~J 1 ivA1Pf:R,\F f JET HEL-ct:i,STN!) '•7::55 A_:_µ 1,'.:ln.'S/'.Cr-JTATIO.~~ ;\(:'~' 1:"5
AJr;CRJ\FT C.1\ 5~) LXUl-C1''-llS T t~ cu:~:~~Cl1\L ( f,lRCKAFT)

D • 475h) hG:J:CULTCPAL S~~VICES IULIT,\r(Y l ,\Ji\CRAfT}D • 47.S7i ~;:i.r:ci):1L ;,,:(_\JqJTY Ai PCP AFT JJ~TT Ff-~JJ~ !·-(c~(1\?!f!ti cr1,'IL / lTr.,r-••Ar;1·1r. . ~ L h- ,.,t•:.:t I 1,r,7:_,c-~-i A!::, 1:;,~:,:·r:~PlATlU·~ AJf\CP/,FT r7:,~n qh:ii•'1t·~- l' ig~g tI~i}~:s f,tr:,•~l~D~ - 1P.:.It!S DIE Sf. L-C\·IG$·~· l l 
- A 4/S<,7 P,'>IL f:).'.!;'-:; :~~JT ~:-';'r'·:'c:t"-,t•I: IV lJ1,;1; ::,.\l.~~-·~L; i::,t··~:t:l:,LJOIESCl.-U!l<.;,n~• A 4·1 ,c "I l I le 1f'''C"~T TP.1~ H:3 ff{~,E:./.irff):s U.S. STEAM SHI? lDOU C--~ L.~:._';)/'3 ~_:t.::;:;~Q~+,: (~ t,:. r(r, r)'.··-'<t\,, s1n rs R(SICU~L GIL-CM9STN - A RES1C~1\! OJ L-CflSSTN MA'~r:u\1rtn~~:; r:or;E!Gq s1rAM s 2.c-:::J c~.\L.ui:·:~:• n:~ti:o- ,\ 4 7c 21 ~.1,'-, T t.P f_i 1_,'~/:E si;1rs 

0 l t'. SE L- Cr-~r.:,S"\ N r1.\r;cuvt~,~1;:; U.S. ~Y)Tl)D ~~HIP 1ou:1 c,.~L L•. ;;,.; t.:,;..;;;1;£.0 
A 47 ... 3;i f:.\i[ r, L::,~:/H: Sr!IF'S u::·.:.ir t..-c:·.f,<_,1;-~ MM~(·. U\-'l·.;.l n:G r( 1 f~E TG~l :";(}T()~ S l ')(;.:J (,,\.;_l(;·::--; l'~.i-~';/:.:V

• A <, /1. 1 ;7 1,;,•. f~I~ f,r:i~:;!~ :iHTr'S M~t't'1\·;-:·.,1•!,·· T "' lO\lc. 10~.o c;\l.LC~/: r~l:i-''FDLI'..~1 ;1t1 t!,\l' L-Ct~r\STN - ~ 4"lr;,.,_'.)t, ~~~TC:P cnr-:r:t !iHl PS 
R[~!~)UAL O:L-Cl1\:.\ST~4 b~{(; 1:1 i:-:~~ ·· 1.'·-·u: s. '";iTt,\h S1: '! Fs 1 f.1:.; J ~· \ L l (~•;:~ :"-Li~' 'fr D 

(476?2 tl.\TtP f .. 1::ra: SHlrS 
Rf. i:,!DU,\I.. (E L-Ct\WSTN t-UnH!!")S • ro:..'.EIG~-, STEA/·\ $HIP 10~·0 L~~\l.l.(~f-;5 f'.~1'.}I)[[}" 

- f, 4767C 1-JHER L'.1::11£ SHIPS DI E::S 1: L-1• 1,1pe- pt l"(~PTiiI!,'::; • U.S. r;OTDR ~HlFS• A '17cr:.a ~i..\Tf.R Lri;:;iit: bHIFS 0 IC 2'.f L-Ct ,:~:~, Vi f_;!":Rlrill•'G , FO~~tlG/i 1:0TOR SHIP• A 47;)•~;, •,:.~Tl'!1 r:.:-;r:;:;[ SHIPS CC'1! -n•r prior•p•r 1~;8 P:&l:{(!J:~!~:tlf;B
• A 5~35~ f?UIT/~~S f~ESE~VAT!CN £Q\J If'~!ENT Qf ~ S [ ~:-,¥1 '.C·n.r~• 
• A 5-'• ..t,•:.J Ft:UJ TIV::S F;JESE.P.VATION EC\.Jl n·i,u~T t:us1-t~'c:-:f :,c:,',rn c0htf~~i r~cf~~~ . i6S3 H~r~r,u:;:·E};n·f.nLLOHT OLITY • f;1:7f'.LIFT5 ~ ETCf\OGllF. i:OU:t~Mf:r-,'TA 5;3;~ 11l5~. tCTI~!TlfS Ll(;!iT ll'.JTY . rc.::~i<LXF1S & ETC ll'.:O (,,\Ll ~~:;~'. ~.;:".'1:r.c 
- 1 _s:..3~7 r:r:·C. LCTIV!Tlt::S 1·'.CSlLE EQ~I~t1tNT ~t~D f~:;;f~ ='EfB-~i~ FClJ~-~fl~EL URI\"fS 1 1_i~.. 1 U CJ\LLV:; [-_ ··i,:_;;

~:--~~i 1 rs~;-:i\TI_c:,'-7~ Tl".'~ Cr c-RD.\D l!OTOR V!oHICLES LIGHT cu1·y , ~C~\L!F15 ~ ETC 10~'0 \.~_:,;.t_r).S 1< :: 1 .''::-.DLFG-Ci·;:,STl'~- " A =-~4,.? ,1:..:- ..... 1.r..rr,-~1 ..... ~, !·/)GILE E~UIPi;[t~T RF.SFJE;~: IJ\L ( 2 r;o ~\CT~\/ITY)
A s-.:.i~3"l r:~11 on;,:; CCli3iPUCT!IJN t':'.,Jf.>:LE F.c;urcn!::Ni DI r:s:: L-Cl :~,c;·n: P~~;-r,,r,~ 1'l"IA 1 (2 r,., .ACT'v, .... y, i3~B ~/:tI:~ ~,:_,~;EB

~:~)L'ILE EQlJ.It=t\ENT G~ ~'.i ~f t;1;;-,~~[;~ TNA 54:1,iS t:Ult ~-p:r:; cc~:SlPUCT!OH CUifif,:~CIAL ~{ 2 ~; □ .... /\CTI\irfY) 120:." G.~L'..l):~~ [.:.,_::..·;i~D
A 54452 L~JlLCrt:,:; C0 1 ,STr~UCTiot~ tlGSJl.E E~UIFr1ENT g::; -~ ~ [ f;-1~ '_;;.;~\:\t~T}~ cc•!>'t-~~cT'.! ,,., ~!·1 \r'T'VITV) lO\'.O t~A!.Lt.;:;;; t:.','?;itU

r,' • ':'.) i-,!!1!1 r•~1•r- (.--,,1'"~'••!,..T~r'~f• A !'1(.:SJ.\.. f: lQUI/11Et~T 
l ~-~\·: ;·~•1· ... ...r71~ I~ l~uD 'i';~T;\,TT~',

j.\',.,.- Jr;;;+fp ;{,",rnJr;:;? C(5::;:-nr·,;--:.!.J_tf-f t:Cc-LLE UU1.c',,HH j,•,• 0..-) /<. ,-,. '- i::'. , , j_ J. I 1~·,CO ~::L.,Lf!:,~ ~'--,:~:1;~.D• A l..,..;O '--•.\le.,.,:, r.. .,,,:,r.D11:;;'J~TPlL.L 2 t;Q ACTIVJ.TY)8ii8ct~1~tR/~~NI\C'i:iI Li: L~iU! F:~ErlTA "F~-1 ·C"'''S"'' 1~!5"J liUTIC!~.-\L t 2 U'.) ACT!V!TY) l(:o•J ,L~t\LL.C;;;, ~<..:::i;(-:J~~i~f ~t~~t8!d~ tgtl~+~Bt+ts~t• A ric~~ILE t 1~Ul riiEUT _-:! • ~:--J1,,-:· ,~-: ..~•~ .... N !1~5TlTGTl~t~~L t2 ~~J ACTIVITY) :0~0 G.:\!...LU!,S [.[,,'.:'ti~J
~u~:_;,,l[ E rr,111F•"l-tff DI[St(~t'.;t·~;:?1 1 1-0cn '~-~:..~,,.,:i::: ~_,:.'~~:•:~si" ~:~-~ fg h~~,f ;1 ut\:'.j T~{~j~~ +? h~T lWt~ rlHJr::E tnU1PHt1n 

C ::.· '.il.1 !F -C:i ;•:,-; ~~~ ~ r,- (! r, ;:-, ·'. '. '. i \~ i -; f,' ·:.·: : : l'- A 
' 

•.I ;,:1t .::_:i f;'.1_:,:1 C' ... :·..:i;·'V~T.CC.ri /',C'lll l.E u·;litr:1U·lf 
ll 1 :. '.· l.: 1,. •· (' i : •. ~; 1! ; r·u:,,t. \, ;,:'.:rm:, { ~ t:~ ,V:TrVTl"Y} J \'••,'·,l 1,-',l l \1:,.1 1·: 'i;: l)

!,,, ~-, ;, 1J (;') ; t :, '; '.: I I : n::t 1 1u. l'1;:..;i:·1:; r1r- \ (',,,_ ·.,i.J Lli it: -l:t ·,:..\ STN Vi)•'.!.. CL';•;,•~:.~ t2 !U /\LTJV1 l"YI j./~;·\~'."",r_,(!:;-i•-:'[;:J L'\.".,'.1;~•,J!>~'.., .• :. c;:J'•Li:•,:1r.:;r t',()HIU: r.·::U.i Pi:!-;l:TA l]1.J'.;'( ' It Lil l~Tle!U\L ( 2 l~D 1,c·11V IlY
• A •1,·,s.,r)1 l '..,11 t Ll rr,'--,; f.rJ~i:iTR~.1CTIOt~ C/.11,;,lHJ!.l lc.'i I, LJEMOLITION n, •.r· ~ '.' :. :.. : , r: i11,\fL_!;~/•l C'-/,S-C.(~l',~TH.. ,;, s,r~'.,•i,..t P['..,it.:::tll !t,L s;:t,Lt tk/i.lL~S / :: '.;; F" •~· :,._:_:,) 1l Jt~ATl_::,,u. G~\~i-Cill~3TN i-i/1,·rr:R t 1:1:AT"Si-:5)- ., S,'iJ"/i' :.:1 '31~.:i 11~IAL. EitJ:Ll~~ t ti~ATERS r;i,Tl_·:,,\L ~;,\•~<:r:DSTH C(::•,j!\ I ~;G ~I?;~ t ;,:p_:_:~:~/n H"!".'I nr"lJ!:L r.tW'.',USfJ.~'lt~- /':, t0~\S f~~ltUL~:r~~ r~ i!L\\''r DUTY FO~l<l..lfT5 S: f:'.CT ~(<t:·~/i-1.."--' ._/ _.,,\TI ... N 

_, l') ,.!, ,L .,L. I,~ l l ✓ !T!.._,} r·.t::JJ LE [~·,ur:-·i~d<T• A 
Si",._,'.:. J, $ /.1 II T !. :( ( :,, \U. 1 l I-ii ~OllO i:,~Si!: LtJm Fitt. Lf;G1j[Ci?,i~\~ 1V5:~t ;,ui •..:s rt:~-~~o0 - l'''~L~l,.•l).:u FY"~c: sou:u 11 ..\'1 'L-c~:~1STN AUTO TI~ES.AUTO nc□ Y 

- A S7!::7 i.,,.~:SF!:.Clf·!f:0 /;CllVITI!:S A·~·Qd;·.,·~,- -r-:-~ ... '-f'L T>jl'-C:"•"'.ST·{ cs:,\!~~~l;'.L ~~,:r~~~!;!FT) lODO LiiJ'S 
::, - 57!ilS /•.!;:., ·1;.'!\l~~'_:?1AT"!Ofl [, ___.l,.d IA01,CRAn) 10•:).) ~ i(')' :)A.IP(_;~_~,r:rD • szJ~? t/;r!~~i+ \-=-~t~r:~-1:(1rr1 C!~¼~~;AIRC~A~f} +i;i:g b;t\;ncr.o::ilJ:,,. ,..,.,. ,r;; ..1 , ... ·,,,1•fro.T.-C,~ t~IPCP;\FT 
D • S7~-•9 2:~'.~~1 ~:Jc:~CTS re)~~ & i~n!CLJLTURAL l~-0-J r-,\'. • :·, ,s r.',_,ro~ir,0 - E., n,,,,ul_ 

~,t 1 i-.c:T,\L:r-:-v cr,o~s~~!~Hi1~~~i~!~:;• A s:•~~ A'.,?iCllLT:;•~L r~o □ ~CT!ON t-::Y,\Jlf. EGu11·:·:~lff sr·u~.:/,t.l T"( c:~lJi':; lCCO e;\U:'.'1.) t..:~1~'!!\~'.)
~!~~C\J.LL 1-:i..;u1r.-1:f'.1ff• A 5"~78 A~PJL~LIL~AL FRC □ WCTIU!I gi~ 1 ~t:t:,',~;:!~-ij r:u:.:,sLi!-.:t Cf.:AFT IN-OOAPD • PU: l (1 (": 0 G ,\ L l r;~;-:_~ 0~1;n::: 0 
Orf-ROid) !IDTC~ VEH!CLES }Q(iO G-~L\ ( 1,•1:; '...'-l:1-:,•;t()• A 5:.-;C2 ,;r.(:Ptri.1ICrlAL F"l.Ef,'.:;':n- CR•\FT 1N-F·O/:F-~O • PLE 

,,r,1_,}'J pr:~r.ir,\TH, 1/AL er F-;HJ,~[) t\OTC1~ VUjlC:LFS G\. '.~~L 11 :1:: 
1-'r./·\ 'j n~ il~l10 ~·..'.Llt'/::; !1,(,','I'.' .,• A Cl':'.:'1"".l,'C\1\l. t~ t:D -,-\CilVITYl

::.-.·;~,/(j \.),~ I! p ClJ;.':il orr-1:·t1:,D r1,.n-:·.-,u vri :!ct.r.s ll l l. '.lL f. -C ! ',: <; 1,14 l\iC':J c~.\l.~(1.i:> r,:,:;.'}~~'.)G,'i S() L 11,1 ~ -er ·(_\,S T~1 co11:',cF::1AL I c IID ACTlVlTY- " CJrf-lW:,U tlJ101< Yt:l!lCLES l!\00 C1\)..L(\::-j t~•,···\'.'d)- A £2-1~ 3?. ~-:r r.P H.:zt 1s 5HlrS RrSH)l..1,\L UI L-C:n!3STN 1 fir;.,~,\t~:!J.T l!:H1f'S) • U.S. STEl-1 J '.H~O l;:\\ ,•\:i:J:} ·• '_.ll, 4 (,,-.1. I r p C,~; . ,t: ','I"'J. ~,1,··1r• :'J ,.·11,) ...: ,,"'l:,•· t 1-c'~-
1 '-"'r"":!'C., <·· l l, 1,':n::.i.lI /'". , .l. •.'.', tA Pc· rr','"L O'L-,.'l''\STN

A sr~~•:il 'h'~Tt.f.l i,r~·~·11iE !>!lr'S o: ~~~.r c~c·'.~·s·: ~t ,... l'HP..'- 1bIT (-~-H.F·'S) • U.S. r:c:'oSH!r-'S• A s,~1;~.'~ ~;,-.rr·.~ cc,;,1:£ lr!T;";:\1.\jlT I SHl~S) • FCl'(E!Ct~ i·t !(f~T~{~:;~P~jj ·[:9t)~ ~ 
• A ; r 'J ·17 ii., i f.R ('•·,p:•i:- f:HIF'S ~J;\T~;O/..l.. G•\S ~&(;~'ii .J rT ,,~C.SS.D;;, ;5 ~iFE ll~~i tjM~~,~~~titpf-'E1,GLEUH t. RELATcD t.fQn<:..!"': i:•1nr.Ei Ll".""t'T0 

A ~.;-:i;3. Pr.SJOttnrAL SLJ'.VE:IT USE t:~:..J ~'i }ii'.\[ i lC-EVAP At~GJJC ~~Lll3 EtL~~T F'f µ ::•._'.";.:; ' 
(~('' \IP 1T USE l'li'''" :\1 \!"HI~ rt1:i~1r_r,:;;;~,c~ r.t~;rc.:nn:,\.L• A ~':,72/ ~U•'/lCF.S /, COt1MrnCE fl1£L' t:m·1:-,L:sT!O,"i u·.-:.-c1::..::;1h' td Lll ..~r(ll ·~r\. £;~:?:;•~o

ti,\ rL1;:t.L Gt.s-r.r1:,:1TN
-=:07_3~ ')U~I/IC£$ & cm:~~t.i~C~ srtc_~~~E¾ T,E,~S 

1 
~J LL! ~, CU _fT b'-'f'.f,cO1-~!;:'!;\L C,\5-Ct1;:,STN T . ..;: f'rr1,'[;fu7.:_ SU1 \'.1.CES e, C01tdtRCe. i:I 1q1 ·.1.r;:.>: 11 u 1,;.l-r,/11,. . _

6040C l:C'\1 £/..:r:r'Et~T cc:is T~Uc·r r:jf(' !1 .riEr--lOLIT!ON CH•~COAL 6RCILI!JG !/~sl'~:..LA-:-!c~: 
6~ 1d!J fC'JC Z, t<!):~r"CD f(_;'7fl 1>' i•-~Tl"l'l Tl',,-\L .,..y,,,,.~r, T~"N AS!~~G [,:t~:' f/~ ~~E pTOR!O e-~J.MJYFCOD & AGRJCULTU~-L r:itii:css Lnss 

1(,,:) r~'- ,.,.f.)tiCt,G7 ~n.~~ t. t-PJ..r;ur r..:· ·t~,..:; ,-·tfc: i'l,..,, 'r' r:· ,.,,..;:;:~ !j::<! t'"'"~,;;~r:r.'rb "~M li.'.':''Ett6C5 tG~!CJI.TU~A~ L!VrSTCCK c::.:-,~;;~;•:.' (:;·~..,.i;~,~:\,,,C.;.) .. ~ cc)~Tl~(; (;t1 ::~.t'.-,L-i:v_aP /"11\:.::1~E VE5~::'.LS J 0":) GAL ,C'.;~~ C'P C:01,T!~iG 

[) - 6((,13 1;.i1.t:~,;-t:.~iATIC~i tCUIP t,'".;~I ·'"'):~ \~ 14-,:~ _CO/,Tl1::; lOi:V G/,l :~~;$ c:= t;C.\T n;~;t1-'-ll ~'.PJ.AL-EV.A.P
D • 6 I c?' 1 !.'."", q t h':;C•~' F~Ci~UCTS c;•'.;~ e~T-5 c~CJc~~! 1 [~;! cu:,r11;:3 ~1r'1..,.~;<I,\l.-EVAP ll1 00 t;.H :._,,1J:.; rr ("C;.\TJ.~~!._; 

.,_,<..,·,"".f ,--·~C:. ,Is 1 ~· ,J 10'.;0 G,.\L ~•:;s Cf' COATH;:::;D • t~t3} TEZT!L(S & tµp~:EL ccu:nr~s ii'.\T:·.r:p;:.-L~~VAP H Tf..L (FUR~l!TU~ES/FIXTt.mES)
t--"." 1;-47 Fl:;:"l/(.!.Tl.:=-:: t- FIXil1 ~L:5 Sl.:Pr'AC~E CC.:AfI~;c; C ~~S S COrlTAit~ti\S 10.00.G,\L C1'~S OP CO~T!r~(;0 - COA71~~~ ~l,,T:f~IAL-lVAP~f1-;,:ir+ H-'dHJrACH}~HiG & r,muSTPIAL SL;::.:r- ,~_C:E C~I, ·; l.riG i1 T,\L P,\R TS •1~ ~·R-C·'J'JCTS 10:)0 GAL ,1us OF CQ.\TSJ~G[J - •~c 1 VE ► 'f U''"'" C\/ ,\ ~:.: 1\· /~Tl C ~ 

Q ... t~,,.,.,z MM!!J( tCTC'.~IHG &, It;G!JSTRIAL ~ OD {fUKtUTUKES/fIXTURES) lCCO GAL C.:!~S OF CC:ATl~~G 

0 -
$;..·i~ Ft.CE c8~1 n~::; COArlt!~ ~lATE~!AL-EVA?Ooc.;,i'CJ FU1't1ll"UR?: & fIXiURfS 

https://Fl:;:"l/(.!.Tl
https://VE5~::'.LS
https://i:�1nr.Ei
https://T>jl'-C:"�"'.ST
https://i;�'V~T.CC
https://ACTIVJ.TY
https://u::�.:.ir
https://L;,\SOl.Il


• EVALUATION CRITERIA: STATIONARY SOURCE CONTROL RULE ADOPTION 

GOAL: 

To adopt rules pertaining to stationary sources necessary to attain or 

maintain State and national ambient air quality standards. 

CRITERIA: 

• l. Adopt rules in accordance with the schedule contained in the State 

Implementation Plan (SIP), or as modified by the associated 

reasonable further progress reports as approved by the ARB. 

• 2. The districts shall comply with the following procedures for 

submittal of proposed and adopted rules: 

• 
a • When the districts publish 30-day notices of public hearings t 

meet the requirements of State and federal law, the distric's 

shall submit copies of proposed rules and hearing notices tote 

ARB's Regional Progrwns Division, SIP Section. 

b. The districts shall submit adopted rules, hearing notices, and 

if required by EPA grants, evaluations of the rule impacts to 

the ARB's Regional Programs Division, SIP Section, for approva 

and submittal to EPA . 

• 
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• EVALUATION CRITERIA: AIR QUALITY MONITORING 

GOAL: 

• 

To supplement ARB monitori;;g, 1vhere it exists, by carrying out those air 

monitoring activities which a district determines are reasonably necessary 

to assess tl1e status and trend of air quality. The air monitoring data 

must be collected in conformance with Title 40, Part 58, Code of Federal 

Regulation (40 CFR Part 58}, in order to be acceptable for regulatory and 

for State Implementation Plan (SIP) purposes . 

CRITERIA: 

• ALL DISTRICTS: 

1. Inform the ARB in writing on a quarterly basis or when a change occ 

• 
rs 

of known air quality surveillance operations conducted within tl1e 

district's jurisdiction by parties other than the district or the ARB . 

This information shall include the name and address of the party or parties 

conducting such monitoring and the nature of the monitoring project. 

ALL DISTRICTS OPERATING AIR MONITORING SITES: 

2. Submit to the AR3 monthly for all ambient air monitoring sites at w ic~ 

air monitoring has been conducted for a consecutive period of three mon hs 

• or longer, all gaseous, tape-sampled particulate (AISI), and 

high-volume-sampled total-s~spended-particulate-matter air-monitoring d~ta 

either: (l} on forms prescri'.)ed by the AR[3 1-tithin 21 days after the encl of 
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• the month in whicl1 the data were collected, (2) on computer magnetic tap 

or key punch cards with computer printout sheets within 45 days after th 

end of the month in a format approved by the ARB, or (3) in some other 

computer readable medium that the ARB and the districts mutually agree 

upon. "Variable" and "Method" codes and site identification codes shall 

conform to the ARB's latest codes. Notwithstanding the foregoing, submi 

to the ARB high volume data or samples for analysis of lead, sulfate, 

nitrate, and organic fractions within 45 days after the end of each mont 

in which the data were collected in the format and using the codes 

• specified above. 

• 
ALL DISTRICTS OPERATii:G STATE AND LOCAL AIR MONITORING STATIONS (SLAMS) ND 

NATIONi\L AIR MONITOl<H:G STATIONS (NAMS) 

3. Conduct all activities as are necessary and required to determine and 

report individual analyzer and sampler precision estimates, and agency 

precision estimates for each criteria pollutant measured under the 

• SLAMS/NAMS net\'/ork. Prepare and submit to the ARB quarterly and annual 

reports for data precision. Pollutants measured outside the SLAMS netw rk 

are exempt from the above requirements. 

4. Participate in the ARB's performance audit program at all 

district-operated SLA~S and NAMS. 

5. Districts that operate any station designated by the ARB as a SLAMS 

• shall have an air monitoring program plan which includes procedures and 

time tables for implementing federal n10nito1·ing, quality assurance, and 

data reporting regulations (40 CFR Part 58). 

-11-



• 
SOUTH COAST, BAY AREA, AND SAN DIEGO DISTRICTS: 

6. In accordance with the timetable establisl1ed in the district's monit ring 

plan, meet all federal requirements for a ''reporting organization'' as de ined 

in 40 CFR Part 58, and submit to the ARS c:nd the EPA quarterly ~~d annua 

reports for precision and accuracy estimates for all ambient air quality data. 

7. Participate in the ARB's performance audit program for selected poll tants 

at selected sites. Such audits shall be scheduled with tl1e district to assure 

• minimal disruption of the district's ongoing monitoring activities. 

8. Conduct an annual reviev; of SLAMS, NN·'.S, and special purpose monito 

(SPM) programs and make the necessary chaWJ(:'S to the SLAMS monitoring p 

• (including site upgrade or relocation) to meet the ongoing monitoring 

requirements of the SIP • 

• 

• 
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• 
EVALUATION CRITERIA: NONATTAINMENT PLAME',S 

GOf1L: 

To participate in the development, adoptio~, and implementation 1 of air 

quality plans required to achieve and maintain State and national ambient 

air quality standards. 

CRITERIA: 

• ALL DISTRICTS PREPARitiS NONATTAINMENT PLAr;s: 

1. Prior to plan adoption. complete those p~odt1cts necessary for the 

• nonattainment plan (NAP) (e.g., emission in•1entory and projections, 

air quality analyses, air quality monitoring, stationary and area 

source control measures and transport~tion control measures.) 

• 2. Work with the appropriate local and State agencies to institute tho e 

coordinative mechanisms [e.g., memorandu7s of understanding (MOUs), 

resolutions of commitment] necessary to implement the adopted NAP. 

The district shall not be held responsible for the failure of other 

agencies to act as may be necessary according to the NAP. 

• 
3. Annually submit (or work with the NAP lead agency to submit) the 

report on NAP implementation for demonstration of reasonable furthe 

progress (RFP) in accordance with EPA g,Jidance. Areas need not 

develop RFP reports beyond the yeor of attainment of the national 
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• 
EVALUATION CRITERIA: PUBLIC INVOLVEMENT/PARTICIPATION 

GOAL: 

To encourage and provide for public involvement/participation in 

developing and implementing district policies and programs. 

CRITERIA: 

• l. Solicit active public involvement in the development of rules and 

regulations and in the development, adoption, and i1nplementation of 

air quality management plans. 

• 2. Establish and/or maintain a program to inform citizens of the 

and nature of the air pollution problem in the district. 

• 
Public participation programs shall be tailored to meet the needs of 

individual districts and unique pollution proble1,1s. At a minimum, an 

effective public participation program shall contain the follo~ing 

elements to the extent resources reasonably allow: 

a. Advisory committees comprised of representatives of the public refl 

by district rules or persons who provide additional technical 

expertise . 

• 
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EVALUATION CRITERIA: STATIONARY SOURCE PER~ITTING4 

• GOAL: 

To help achieve and 1caintain State and national ambient air qu<1lity 

standards by having an operating permit system in place which includes a 

review and documentation process for permitting of stationary sources an 

which is detailed in the district's rules and regulations. 

• CRITERIA FOR EVALUATPIG SOURCES SUBJECT TO NEW SOURCE REVIEW AND/OR 

PREVENTION OF SIGNIFICANT DETERIORATION REVIEW: 

In evaluating a permit to construct for non-exempt stationary sources: 

• l. Obtain the fol lov1ing information from the project applicant in orde 

to conduct an adequate analysis: 

• a • A thorough description of the proposed project, including the 

proposed f ac il it i es and processes, norma1 and maximum operat in 

parameters, fuel use (composition and quantity)~ output of the 

facility, dates of start-up, and any planned expansions. 

4Although these evaluation criteria do not differentiate between urban 
districts and non-urban districts, the criteria will be evaluated in 
accordance with the requirements of individual district's rules and 

• 
regulations. The criteria will, therefore, differentiate between 
districts to the extent that the applicable regulations reflect a 
difference between urban and non-urban programs. 
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b • For sources subject to an air quality i~pact analysis, a 

• description of the environmental setting of the project site 

before construction, including existing air quality, meteorol 

and topography data, location and distribution of population, 

and existing industrial sources in the project area. 

• 

c. An identification of all emission points or sources associated 

with the project and quantification of all emissions of cri 

pollutants, non-criteria pollutants, and toxic air pollutants 

when specified or defined by the ARS . 

• 
2. Conduct an analysis of the air quality inpacts of projects that are 

subject to air quality analysis under the permit rules of the 

district through use of: 

a. The most applicable and recent emissions data and/or emission 

factors (consistent with the approved r;:,p when applicable); 

• b. The calculation procedures required by the district's permit 

rules; 

c. The models approved for use by the ARB and EPA; and 

d. The most applicable meteorological and geographical data . 

• 
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• 
In granting or denying permits to construct or operate: 

l. Assure that the source, when operated, will meet all applicable 

federal, State, and local regulations. 

2. Assure that best available control technology (BACT) or lowest 

achievable emission rate (LAER) will be applied in accordance with 

the applicable provisions of the district's permit rules. 

• 3. Assure that, when required by the applicable provisions of the permit 

rules, offsets are properly applied. 

4. Include conditions in the permit to assure that the proper control 

• technology and emission limits are applied, that the source will 

operate in a manner consistent with the assumptions used in 

calculating air quality impacts, and that the source will operate i 

accordance with all applicable rules and regulations • 

• 5. Provide adequate public notification of the intent to grant or deny a 

permit to construct or operate and conduct public hearing as requir d 

by the applicable rules and regulations. 

6. Prior to issuing a permit to operate, determine compliance with 

conditions specified in the authority to construct by source testin 

or other techniques consistent with the applicable rules and 

• regulations . 
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7. Maintain the following records, for the life of the subject 

• equipment, of permit action taken by the district: 

a. The complete application for an authority to construct or 

operate and the district's letter to the applicant ind'icating 

that the application is complete. 

• 
b. All analyses used to determine the required emission levels an 

the basis for BACT, LAER, offsets, banking, or bubbling 

provisions of the applicable permit rules of the district . 

c. All decisions to grant or deny an application for construction 

or modification . 

• d. Copies of the public notification to grant or deny an 

application for construction, modification, or operation issue 

pursuant to district rules and regulations . 

• e. All source test data used to determine compliance with the 

permits to construct or operate. 

f. Hearing board records on appeals of district decisions to gran 

or deny a permit • 

• 
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CRITERIA FOR GENERAL PERMIT ADMINISTRATION: 

• 1. Obtain information from the project applicant sufficient to determi 

if the applicant is required to obtain a permit, and information 

sufficient to determine if the project triggers the BACT or:'offset 

provisions of the permit rules of the district. 

e 

2. Account for emissions from each project which is granted a permit 

• 
or 

purposes of including such emissions in the district emissions 

inventory and for accumulating net emissions increases from each 

modification to such projects. 

• 
3. Assure that the source, when operated, will meet all applicable 

federal, State, and local regulations, and will not cause or 

contribute to a violation of any State or federal ambient air qual ·ty 

standard. 

• 4. Maintain records, for the life of the subject equipment, of the 

permit actions taken by the district, including emissions calculat 

for the project • 

• 
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EVALUATION CRITERIA: 

• GOAL: 

ENFORCEMENT 

To establish and maintain an enforcement program to ensure that;all 

sources are complying with district rules, regulations, and permit 

cond it i ans. 

CRITERIA: 

• l. Enforce all district rules and regulations. 

• 
2. All districts shall have on their staff personnel certified to 

evaluate visible emissions. Evaluation of visible emissions shall 

done only by certified inspectors. 

• 
3. The district shall perform thorough annual inspections and fol low--u 

reports. An initial engineering evaluation of probable emissions 

a flow diagram of the process showing all control equipment shall 

drawn upon initial inspection and at the time the process is 

modified. Al 1 existing information shall be updated when annual 

inspections are perfonne<I and when the process is modified. 

4. The district shall require an annual source test to determine 

compliance of major sources, or identify in the source file how 

e 

• 
compliance can be determined without a source test. For purposes o 

this criteria, a major source is considered to be one on the 
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• 
Compliance Data System (CDS) list. If the district do::s not have its 

own source testing capabilities, the following options are available 

to it: 

a. Request the ARB to source test the suspected source (soiJrce tes 

fees outlined in Figure l}; 

b. Request assistance from another district with testing 

capabilities; 

• c. Require the source to hire an independent contractor to perform 

the source test. This type of test shall be observed by <1 

district staff member, or at the req'..lest of the district shall 

• be observed by an ARB staff member; or 

d. Condition the permit to operate of a major source to require 

annual source testing or verifiable reporting requirements whic 

• wi 11 accurately provide the compliance status of the subject 

source. 

5. All districts. in nonattainment areas. issuing notices of violation 

primarily as a warning notice for a violation of a nonattainment 

pollutant emission standard shall develop a program for submittal o 

these notices for prosecution or settlement of violations. 

• 6. The district shall submit to ARB all variance orders (Le., 

emergency, interim, and regular) within 30 days of the date the ord 

was granted. 
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• 7. The district shall investigate, to the extent resources reasonably 

allow, all reported breakdowns and take enforcement action against 

any source found not reporting a breakdown. 

I 
8. In districts that have sources with continuous emission monitors, and 

to the extent resources reasonably allo•.-.r, inspection shall be 

conducted quarterly to assure that the operators of the monitors wil 1. 

maintain their accuracy. In addition, to the extent resources 

reasonably allow, monitor accuracy shall be verified for sources on 

• the COS list at least twice annually using parallel source testing. 

• 
9. The district shall keep a record of all complaints and action taken 

for four years, after which time they may be discarded • 

510. The district shall develop an agricultural burning program 

consistent with the Agricultural Burning Guidelines. The district 

shall document and prosecute violations in accordance with an 

• approved agricultural burning program. The district shall keep a 

record of burn information available for inspections and a record o 

burn information within the district issued by other agencies for a 

minimum period of two years. 

11. The districts that have- Stage I vapor recovery shall inspect all bu k 

plants located in the districts at least annually, and terminals at 

least twice annua 1 ly. Written documentation sha11 be provided for 

• all inspections. The district shall observe a number of randomly 

selected bulk drops equal to at least 2.5 percent of the total 
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• 
all inspections. The district shall observe a number of randomly 

selected bulk drops equal to at least 2.5 percent of the total numbe 

of Stage I installations on underground storage tanks. An 

alternative inspection schedule may be approved if it is mutually 

acceptable to the districts and the ARB. Districts may fol idw eithe 

the alternative or the schedule specified above. 

12. The districts that have Stage II vapor recovery shall inspect all 

service stations for which complaints of malfunction or poor 

maintenance were received. In addition, the district shall inspect 

for defects all stations at least twice annually and implement the 

"Out of Order0 procedure as required in Section 41960.2 of the 

California Health and Safety Code. The list of defects is described 

• in Section 94006, Title 17 of the California Administrative Code. 

• 

The inspection shall also include checks to determine whether vapor 

recovery equipment operating instructions and the telephone number 

for registering complaints are clearly posted. An alternative 

inspection schedule may be approve<l. if it is mutually acceptable to 

the districts and the ARB. Districts may follow either the 

alternative or the schedule specified above. 

• Srhe agricultural burning program does not require districts to perf 
burn day forecasting. 
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Figure l 

• 
Estim:iled Cosls to Perfonn ~ Tcsls and Other Special Tests 1 

Typl! of Test 
ConliO\.'OIJS Amlyzer G=a Emmlons Test I with 

Van-...............................-------··-···---
Non-continuuw Emissum Testing 1 __ 

Particuhtc Malter Test.----····--·-·-·-·---··-· 
Sulfur Diox:Jo, Test -----···-----
SuUmic A cic! :O.!ist (inclwllng sul!ur trioxide) and Sul· 

fur Dioxid,: Te.st ______ ----·-·-··-
Oxid..,s of Nitrogen Test __________ 

H>·drogcn S:.ilfide Test -------·---
Fluorides Tf.'st ----·--·.. -·····~-..-····..---
Drbon Monoxide Test··-···.... - ............ - .................... . 
Tot~! Hydrocarbon Test ................................................. . 
Gas Chrom::itographk: Analysis of Unknown PoUu.-

t::ints ..................................._. ______ 

Vin>·l Chloride Te-st .....................·----·· ........-. 

• 
Reid Vapor Pr,.,s,:i,re Test..__________ 
Ambient \'in)'I Ch!,,ridc Test _________ 
Visible Embi.:in Ev::.J,,ation Test _______ 

Farticubte E,!!out Tesring.·-···----···-····-···--···········-·-· 
floating lkcf Tank Inspection ....................·--·-···---·· 
Vapor necovery s,-,tem Inspection '··-··-·-··
Va!ve :md I-1:ingc Leak Tt,$1: -·--·-----· 
L'\boratory Fuel Analysis 

Carbon, Hydrogen,.Nitrogen and Sulfur ____ 

Ash···-······---·------------
Dcr,:;ity ··--·-----------·--
He-at Contl!Ttt ..---------····--·---·····-·--W:iter ................. --..,_________ 

• 
Asphaltenes -----·-------
Distillation ···---------------11.!et:tls ________________ 

Bromine Nu.-nber ____________ 
Lc,u:l.___.___,_____-'----

Other Laboratory- Analysi.s 
Water, Volatile Organi,;r Compound, and Density 

(painb} ·•·-----·---·----·..--
Methane.--.---•------------
Total. llrd~--------
Hydroca,bon, (with- tnnitt•~) - ......... -
Molecular Weight Deteiniia•tion ol Vapor Hydro-

carbom .... ---··-----·-----
Moleeul:u- w...~ .Detennit...tian Gf Liquid Hydro-
carbons--··----------· 

Hrdrosen Su!f•·-----------·Percent Water___________ 

Ash~ (air mter s:rmpl-e) --'----·-··-·-··· 
Partide Size Dbtribution Optical Microscopy ---· 
Particle Size D~Electron Microsc.opy-

$1,620.00 plus 555.00/ho~ 
J,230.00 pl"" specific:: ~:imple 

' fee li,ted betow-
230 00/samp'.e 
145.00Jsampte 

205.00/sarnple 
00 00, serople 

120.0J/s:i.rr:ple 
4(().0J!s,mple 
70.00/s.,mple 

. ro.oo; s.unple 

110.00. sample 
IOJOOisa,nple 

-i:;.C,)/ test 
100.00, ;jmp~e 

450.()(1: eva!u1tion 
i5.00J ~'1n1ple 

185.00/ inspcetion 
"l0.~170..00J ins;:: ~ction 

1.,5/te,t 

· :;o.001,a.mple 
75.00; s1n:_.:le 
~OO.s1mple 

lfl).C,0 • s:>rnrle 
75.C,>;,,mpl'" 
7.'i.OO•s::.mple 
50 W/nr.-.ple 

293.WI sa.-nple 
00 00/s3tnple 
15.00/sample 

50.001>:impa 
,CO 00/s:>mpla 
SO.OO!s:im;,!o 
55 00/s:14l.pl.e 

SO.C'O/~ 
30.W: s:,mpl:e 
30.00/sam;ile 

4H 00!=-npla 
l·£S.00h:uni:l,. 
2!l6.00/s~ 

• 
Notes: 

1. Source test fees may alleiJiclw:I.. adtlitioaal cost oflabanstory mal},Nas-a, I ii. 

NO'I'E, ~cieN.5-tioN ~ 39601 and USU. ~th.._w...,.eo.-. ftefel,,.· 
eMtle &,e1i>l11 • -tt~l4.'4~•• ....+~™4!t ~~ ~~;o ~...i.: . 
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• 
EV:\LUATION CRITERIA FOR .'\E~ POLL UT IO;-..; 

CONTROL DISTRICTS PARTICIPATING IN THE SUBVENTION PROG 1'Ai\-\ 
A:)OPTED: APRIL 23, 1981 -

BASIC ANO DETAILED ELE.\\ENTSI 

NOTE: Evaluation riteria for em1ss1on inventory elements have two option 
available. to Evaluation Criterion A (I) was ·develop 
through the issions Inventory Technical Advisory Committee an 
Evaluation Crit ion A (2) is similar to last year's program objective 
For FY l9Sl-82, istricts may choose either crit ...da under which t 
operate their em1.. ion inventory programs. Whichever criteria th 
District selects, the istrict shall operate an emissions inventory unde 
that element for the en ·re year. 

EVALUATION CRITERION A(I) EMIS 
BASIC ELEMENTS: 

I. Assist the State in fulfilling federal requirements for emission data and i 
maintaining a current, accurate, com inventory of all pollutant 
subject to state or federal regulation. 

2. Update the District's point source those significan 
emission changes which: 

a} Contribute to reaS011able further progr.ess {RFP) toward attainment o 
ambient air quality standards; \ 

. 

• 
b) ·Document District. activities to reassess emi:s:·ons from point source 

(such as source inspections, engineering evaluati or source tests.); 
c) Are required by 40 CFR 51.321; 
d) Result from any point source starting or ceasing ope :t.ion; 
e) Result from a change in activity occt1rring at a facility (for example, 

change from one-shi{t to two-shift operation or a'\ hange in .energ 
consumption); 

f) Result from a rule change or permit condition. 

l Basic Elements apply to aH Districts. Detailed Elements apply to Lar e Urba, 
and Small Urban Districts only unless otha-wise noted. . 

2 

• 
The point source inventory includes data for al! facilities that emit rn th~. 
25 tons per year of TSP, TOG, 5Ox, or NOx; 250 tons per year of CO; or 5 on 
per year of lead. Individual emission points within a facility are to be identif 
separately if they emit more than 25 tons per year of le~d. Smaller emiss.i-0 
points may be aggregated wirh1•· a source category (c.g.r same sourc 
classification code.) 



dated 1nfoniation to represent calendar year I 9SI shall be provided to ARB b• :0.la I, 1932. 

Turnaro ·rd documents for updating point source data, simil2-r to those developed fo 
the 1979 .rwentory, will be available for District us~. Districts operating their ow 
data syste,. may submit 1981 update data in EIS/~ .:.:R format or in any alternativ 

e ARB and the District mutually agree upon.format th?.t 

Assist the State to update area source emission estimates to reflect emissions i 
1981 for area sourc categories where estimated emissions changed from prio 
estimates by either 10 ton!t per year or 0.5% of the county-wide emissions for eac 
pollutant. The changes y re1u!t from: 

l) 

2) 

Updated data and documentations 11 be provided to the ARB by June 1; 1932. 

Alternative criteria may be used p vided ARI:', ag.rees they are adequate 
fulfilling the inventory update goals. O alternative that is acceptable is to updat 
area source emission estimates for source categories whose emissions exceed eitne 
JOO tons per year or one percent of the cou y-wide emissions for each poUutant. 

Turnaround documents for updating available for Distri 
use. 

• 
SPECIAL .-\PPLICATION: 

This detailed element also applies to those rural 01 tricts within nonattainmen 
areas• 

EVALUATIO:-.f CRIT'ERION A(2)- LvllSSION INVENTORY 

BASIC ELE:,IE.NTS: 

L Assist the state in fulf.i.lllng federal requirements for 
maintaining. a current• accura'te, comprehensive 
subject to stataor federal regulation. 

2. Review and. upda,te inventory data for all fa<:llities within the 
jurisdiction that emit- more than 25 tons per year of TSP, TOG, SOx, 
250 tons per year of CO; or 5 tons per year of lead. Individual. emission mH-rM 

within the facility shall be separately identified if they emit more than 2~ 
per year of TSP, TOG, SOx, or NOx; 250 tons per year of CO; or 5 tons per 

• 
of lead. Smaller sources at a facility may be aggregated within 



Cpdated data and documentation s:District estimates should be provided to 
the :\RB by June I, 1982. 

All data shall be provided in a format accep ble to the ARB after consultation wi h 
the District. Turn-around documents for u~ating point source data, similar o 
tnose developed for the I 9 79 inventory, wi Ll be ~silable for District use. 

SPECIAL ..l..PPLICATION: -

This detailed element also applies to those rural Dist ·cts within the nonattainm t 
areas. 

• 
EVALUATION CRITERION B - STATIONARY SOURCE C 

DETAILED ELE1'vlENTS: 

l. For rules required by the 1979 NAP, track the development suggested cont ol 
measures so that public hearings can be scheduled for the Di rict to consi 
adoption of rules to implement such measures without dupli ting the w 
done to develop the measures.. 

2. Within 120 days after the ARB has transmitted to the District a: suggest 
control measure with a request that the District consider it for adopti hol 
public hearing to consid.e!" adoption of those rutes which are required el.1:hi!r 

attain a National Ambient Air Quality Standard or as part of an SIP r-miln.. 

• 

• so ce cat~gory (e,12;., sa:ne Source Classification Code). Updated infor111ati 
to r _resent calendar year 1931 shall be provided to the ARB by ~.\ayl, 1982. 

issions from the facility change from the rr:ost recently s•Jbmitted d 0 

ore than .5~o and ::>y more than 5 tons per year; or 

:>) separa ely identified sources have a change in status (e.g., change 
complia e; begin or cease operation). 

DETAILED ELLVIENT:. 

Assist the state in ,:iie up te of area source e,ni~ion estimates to reflect emissi 
for 1931 where emissions in category have changed by more than 5% a,,d by m 
than 5 tons per year as a resul of: 

a) 

o) availability of better Dist ·ct information. 

n 

in 

ns 
re 



• 
Detail Element 1 also applies to the following rural Districts: El Dorado, Imperia, 
Kings, L: s Angeles, Madera, Merced, Placer, San Bernardino, San Luis _Obisp 
Tulare, an~.olo-Solano. 

. I 

Detailed Ele ent 2 also applies to the following rural Districts: El Dorado, King , 
Los Angeles, l\t~a, Merced, Placer, San Bernardino, Tulare, and Yolo-Solano. 

3. (F.or District.s n air. basins ha.ving .contr.ol councils and.. covere···d by 1 .and/or 2 , 
l 

~-
the District wil take action as may be necessary to ensure that the Cont 
Council has had ·opportunity to consider rules covered by Detailed Elements 'I 
and 2 so that the ncil's position can be considered at the District's publi 
hearings. 

4. During the 198.1-82 fisca ear, inspect bulk plants once and terminals located i 
the District at least twic and during the 1981-8~ fiscal year the District 

alternativ 
storag 

on 

wi I 
observe bulk drops equival t to 5% of the total number (or an 
which is acceptable to ARB) of Stage I installations on underground 
tanks once on a random selecti basis. 

5. During the 1931-82 fiscal year;· t e District will inspect all stations 
complaints indicate some sort of !function, reinspect those statl~ns whe 
malfunctions or poor maintenance \ re detected, and other stations 
random basis. The total number of ins ions shall equal at least 25:-~ of th 
station population for the District. · 

SPECIAL APP'. !CATION: 

Detailed Element f/. applies to the following rural Di 
Placer, San Luis Obispo,.Tulare, and Yolo-Solano. 

• 
Detailed Element 5 applies to the following ruraJ District Kings, Madera, .\lerc , 
Tulare, and Yolo-Solano. It does not apply to the Small Urb Monterey Bay Unifi 
APCO. 

EVALUATION CRITERION C-AfR QUALITY MONITORING 

BASIC ELEMENTS: 

I. Districn that operate any station designated by tbe ARB as a pi~JOSJih'l 
and Local, Air Monitoring Station {SLAMS) shall have an air rnonito · 
plan which includa pro~ and time tables for implement· 
mani.toring.. quality ~ranee, and data reporting regulations (40 CFR 
May 10, 197'1) • 

• 



ga eous, 

high-volume sampling, bi,-\veeltl 
precision tests, as are necessary and required to determine and report indi:t11°(0t~ 
analyzer and sampler precision estimates, and agency precision estima~ 
each criteria pollutant :neasured under the 5LAMS/Nl\MS netw«k. Pi"PrtlttP 

the d ta: 

:,0 

' I 
I_ f 

• Sub;-;-,it to the ARB monthly for all air monitoring sites at which air monitor·ng 
s jeen conducted for a consecutive period of three months or longer, all 

tape sa:np!ed particulate (AISI), and high volume sampled t tal 
s;.is_ nded particulate matter air monitoring data either: (I) on forms prescri ed 
by th ARB within 21 days after the end of the month in which tqe data w re 
collect , or (2) on computer magnetic tape c key punch cards with compu er 
printout heets within //-5 days after the end of the month in a format appro ed 
by the AR • "Variable" and "Method" codes, and site identification codes s all 
conform to he .-\RB's latest codes. Notwithstanding the foregoing, submit to 
the ,\RB dat for lead, sulfate, and nitrate, and for organic analyses of h gh 
volurne filters ~'ithin !i-5 days after the end of eac,. month in which 
were collected, i the format and using the codes specified above. 

3. 0,. :u:nentation of N ndistrict Monitoring 

:\dvise the ARB in writ g on a quarterly ba:;is of known air quality surveilla 
operations conducted wi in the District's jurisdiction by parties other than 
District or the ARB. This ·nformation should include the name and address of 
the oarty or parties con cting such monitoring and the nature of he 
:noni~oring project. \ , 

DET.-\ILED ELE/,1 ENTS: SP ECI:\L A~~ATION: 

Detailea elements J, 2, anci 3 apply to th~-~e urban Districts only. 

r. In accordance with the timetable estal:l4shed in the District's monitoring pl n, 
o1eet all federal requirements for a "re~\rting organization" as defined in 40 
CFR Part 58, and submit to the ARB and t e EPA quarterly and annual repo s 
for precision and accuracy estimates for all a bient air quality data. · 

• 
2. Participate in the ARB's performance audit pro ram for selected pollutarrts at 

selected sites. Such audits shall be scheduled ith District concurrence to 
assure minimal disruption of the District's ongoing nitoring activities.· 

3. Conduct an annual review of SLA/\,iS, National Air M itoring Station (NAM 
and. Special Purpose \lonitoring (5PM) monitoring pr rams and, with A ti 
concurrence, make the necessary changes to the SLAM monitoring progr m 
(including site upgrade or relocation) to meet the ~oing monitor· g 
requirements of the SIP. 

SPECIAL ..:..PPLICATION: 

Detailed elements 4 and 5 apply only to those small urban and rural D 
operate air monitoring analyzers and samplers. 

4. Conduct aU activities, including collocated 

.::.;id s;.i::>mit to the :\Rb quarterly and annual reports for data precision. 



5. articipate in the ARB's performance audit program at all Oistri.ct-operat d• SC :0.15 and NAMS. 

EVALUA ON CRITERION D - ATTAINMENT PLANNING 

Participate in t deve{opment, adoption, and implementation of air quality pl s 
required to achiev and maintain state and fedef'al ambient air quality standards. 

I. ComplE"te those tee ical work products necessary for an approvable 193.2 NA 
(i.e., emission invl!n1tl!il'Y and .projections, ak quality analyses, air quali y 
monitoring~ stationary area source control measures}. 

2. Work with the appropri e local and state agencies to ·develop tho e 
coordinative mechanisms (e••, 1l0Us, resolutions) necessary to insure t ee development, adoption, and im ementation of an approvable 1932 NAP. 

3. Submit (or work with the NAP lea agency to submit) to ARB by July I, 1982 t 
second annual report on NAP imp mentation of maintenance· of Reasonabl 
Further Progress. 

EVALUATION CRITERION E - PREVENTIOl 

BASIC ELEMENT: 

Consider adoption of the New /Prevention of Si~ni.fica t 
Deterioration (NSR/PSD) rule being jointly develop by ARB and CAPCOi\ as 
Suggested Control Measure. 

•· 
EVALUATION CRITERION 

BASIC ELEMENT: 

Review and comm.ent upon the air quality impacts of proposed 
public projects in accordance with the (CEQA) to the extent res 
to the District. 

DETAILED ELE..\t:ENTS:. 

In cooperatiDn wi1h A.RS staff: 

J. Continue to investigate simplication of the process for preparing air •~tr 
impact analysis in CEQA statements; 

• 



les and regul 

• 
I
i 

• iew for and urge consistency between proposed project and adopted NA ; and 

3. and urge emissions and air quality mitigation when needed. 

NG - PUBLIC INVOLVC\li:NT PARTlCll'ATION 

BASIC ELE.\1ENT: 

Encourage and provide for public in vement/participation in developing and 
implementing District policies and programs. 

OETAILED ELEMENTS: 

1. Solicit active public involvement in the development o 
and in the development, adoption, and implementation of the 1 

2. Establish and/or maintain a program to inform citiz.ens of the extent .,.._,__,,,., 
of the air poliution problem in the District. 

• 

• 



ATTACHMENT B' . 

• PROPOSED 

Amendment to Title 17, Californi Ad~inistrative Code, 
Section 90110 c) 

Amend Section 90llO(c) to read as follows: 

(c) "Special subvention" means a sL:'..Jvention authorized' by Section 
39204 of the Hea1th and Safety Code. Such a subvention may be granted to a 
district participating in a coordinated basin~ide program as described in 
subsection (a) of this section and lying in an air basin whose population is 
less than 98,000. If the funding li1nit specified in Section 39804 of the 
Health and Safety Code is increased pursuant to Section 39805 of the Health 
and Safety Code, the reEjl:¾:i-reEl-peF-ea13Ha-FHatsA:i-Ag-ft:mes-sl=!aH-Fef+eet-aAy 
:i- AS y.,ea s e-p Hrsl:¾aAt -te-l;esheA-3988 5- :j. A-tl'le-Hla;.; ~mc1,~-peP.-eap :i-ta -sl-10veRt:i-eA-F 

• 

ate 
fceP-eeaPEl•i-Aatee~sH0veHt+e11s. per capita funds budgeted by each district 
necessary to qualify for a special subvention shall be increased by the same 
proportion. The sum of the special subventicns for which the districts in an 
air basin shall be eligible shall not exceed the amount equal to the 
difference bet1~een (l) the current maximum special subvention funding linit, 
established by Section 39804 of the Health and Safety Code or pursuant tc 
Section 39805 of the flea 1th and Safety Code, and ( 2 l. the current special 
subvention per capita rate, estabffihed by S2ction 39804 of the Health arc! 
Safety Code or pursuant to this subsection, 1':c.1ltiplied by the basin population. 
The su11 of the special subventions te-ee-EjPaR"t,ee-te-tRe-e~stio:j.Ets in an , ir 
basin shall be prorated according to popuiati □ n among the districts in tte air 
basin. 

NOTE: Authority cited: Sections 39600, 39601, and 39301, Health and Sa ety 
Code. Reference: Sections 39515, 39801-39804, and 39810, Health and Sa ety 
Code • 

• 

• 



ATTACHMENT C 

• PROPOSED 

Amendment to Title 17, California Administrative Code, 
Section 90115 

Amend Section 90115 to read as follows: 
i 

90115. Evaluation Criteria. The ARB staff shall develop in 
cooperation with the districts and the Board shall adopt evaluation crite ia 
for each category established in Section 90120 which are appropriate to 
detennine, in accordance with Section 39806 of the Health and Safety Code, 
whether districts are engaged in the reduction of air contaminants pursua t to 
the basinwide air pollution control plan and related implementation progr s. 
Following cooperation between ARB and district staff in proposing
recoirmendations, the Board shall hold a public hearing annually in the fi st 
quarter of the calendar year to consider revisions to the evaluation 
criteria. The evaluation criteria are set forth in the Air Resources Boa d's 
"Evaluation Criteria for Air Pollution Control Districts Participating in the 
Subvention Program0

2 adopted on April 23, 1981, and amended 

• 
NOTE: Authority cited: Sections 39600, 39601, and 39801, Health and Saf ty 
Code. Reference: Sec.tions 39801, and 39806, Health and Safety Code • 

• 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Adoption of FY 1982-83 Subvention 
Criteria and Amendments to Subvention Regulations, Title 17, 
California Administrative Code, Sections 90llO{c) and 90115 

Agenda Item No.: 83-7- l 

Public Hearing Date: May 27 • 1983 

Response Date: May 27. 1983 

Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant 
environmental issues pertaining to this item. The staff 
identified no adverse environmental effects. 

Response: N/A 

CERTIFIED: 

Date: 

RECEIVED BY 
Office of the Secretary 

DEC O 6 19b.<-

HeWUrCBS Agency of California 



State of California 

Memorandum 

Gordon Van Vleck Date : 
Secretary 

~o , 
oar tary 

Resources Agency Subject, Fi 1i ng of Noti 
Decisions of 
Resources Boa 

Fram Air R:esoUl'CIIN Board 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resou es 
Board certiftcatton·under sectton 21080.5 of the Public Resources Code, the 
Air Resources Board hereby forwards for posting the attached notice of de 
and response to environmental corrments raised during the colllllent period. 

• 
ATTACHMENTS 

Resolution 83"3 
Resolutton 83"7 
Resolution 83-8 

-=IVEQS'f
~7theSeefebllY 

OEC O619b.) 

IIUl)Ufee5 AgenCY of CalifOmla 



State of California 
AIR RESOURCES BOARD 

Resolution 83-9 
May 26, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, a solicited research Proposal Number 1197-99 entitled "Assessment o 
Heavy Duty Gasoline and Diesel Trucks in California: Population and Use 
Patterns", has been submitted by the Pacific Environmental Services, Inc. to 
the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1197-99 entitled "Assessment of Heavy-Duty Gasoline and 
Diesel Trucks in California: Population and Use Patterns", submitted by
the Pacific Environmental Services, Inc. for a total amount not to excee 
$149,782; and 

WHEREAS, the Governor's Executive Order D-1-83 prohibits State agencies from 
awarding research contracts during FY 1982-83; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 

• 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

Proposal Number 1197-99 entitled "Assessment of Heavy-Duty Gasoline and 
Diesel Trucks in California: Population and Use Patterns", submitted by 
the Pacific Environmental Services, Inc. for a total amount not to excee 
$149,782; and 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-1-83 on awarding new contracts be granted, th 
Executive Officer is authorized to initiate administrative procedures and 
execute all necessary documents and contracts for the research effort propos d 
in an amount not to exceed $149,782 

I certify that the above is a true ad 
correct copy of Resolution 83-9 as 
passed by the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 83-6-3b 1)
DATE: May 26, 1983 

emission inventories. Due to the increasing importance o 

Research Proposal No. 1197-99 entitled "Assessment of 
Heavy-Duty Gasoline and Diesel Trucks in California: 
Population and Use Patterns" 

Adopt Resolution 83-9 approving Proposal No. 
funding in an amount not to exceed $149,782. 

1197-99 for 

As emissions from light-duty vehicles (LDVs) come under 
more stringent control, heavy-duty vehicles (HDVs) will 
account for an increasing fraction of mobile source 
emissions. According to ARB staff estimates, the 
contribution of heavy-duty vehicles to on-road mobile 
source NOx emissions will increase from about 20 percent
the total in 1976 to about 40 percent in 1987. Over the 
same time period, their contribution to mobile source 
particulate emissions is expected to increase from about 
to 30 percent. 

f 

Methods currently used for estimating HOV mileage by coun 
involve simplifying assumptions which cause unknown but 
potentially significant errors in the county-wide HOV 

y 

heavy-duty vehicles as an emission source, it is necessar 
to obtain a more accurate distribution of HOV mileage in 
the state. The objectives of this study are to: 1) obta n 
estimates of heavy-duty vehicle miles traveled (VMT) by 
county, vehicle type, age, weight class and motive power
(gasoline and diesel); 2) develop a method for projectin
future VMT; and 3) determine seasonal, weekly and diurna 
variation in HDV traffic, average number of daily trips, 
average fuel consumption and average ratio of vehicle 
weight to engine displacement. 

The recommended contractor, Pacific Environmental Service 
(PES), will review the California Department of 
Transportation computer model for heavy-duty vehicle VMT 
(Caltrans HOV model) for completeness of HOV traffic coun 
data. Based on findings of this investigation and the 
spatial distribution of highways and streets, PES would 
design and implement a supplementary traffic count survey 
at 30 locations representing several highway types (e.g.,
urban freeway, urban non-freeway, rural highway, etc.) in 
order to obtain a breakdown of traffic counts by vehicle 
types for various highway types. Using this and other 
information, PES would devise an allocation scheme for 
countywide VMT for each vehicle type, based upon the 
fractional contribution of each highway type to county
total highway miles and to all-traffic VMT. Second, PES 
would conduct a telephone survey of 1500 California 

4 



No. 1197-99 

• 

• 

-2- May 26, 1 83 

registered HOV owners, in collaboration with Eve Fielder f 
the Institute of Social Survey Research, UCLA. In 
addition, field interviews of drivers of HOVs at selected 
weigh stations would be conducted to gather information o 
travel within California by HOVs base-plated in other 
states. Future VMT would be projected using the Californ·a 
Energy Commission Freight Model. 

The study will be conducted in two phases. The contracto 
will first review available relevant data, identify data 
needs, develop an approach for estimating HOV use factors 
and a plan for collection of necessary data. Collection 
and reduction of data in the second phase will be 
contingent upon approval by the Research Screening
Committee of the approach developed in the first phase • 

A Request for Proposals for this study was issued in 
November, 1982, and six proposals were received by Oecemb r 
17, 1982. Proposals were reviewed by the staff and by th 
Research Screening Committee at its meeting on May 12, 
1983. The Committee selected the proposal submitted by
Pacific Environmental Services, Inc. for recommendation t 
the Board • 



State of California 
AIR RESOURCES BOARD 

Resolution 83-10 
May 26, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1191-98 {A) entitled "A Tes 
Site for the Engineering Evaluation of Toxic Airborne Effluents" has been 
submitted by the Regents of the University of California, Davis to the Air 
Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1191-98 (Al entitled "A Test Site for the Engineering
Evaluation of Toxic Airborne Effluents", submitted by the Regents of the 
University of California, Davis for a total amount not to exceed $99,078 
and 

WHEREAS, the Governor's Executive Order D-1-83 prohibits State agencies from 
awarding research contracts during FY 1982-83; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 

• 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

Proposal Number 1191-98 (Al entitled "A Test Site for the Engineering
Evaluation of Toxic Airborne Effluents", submitted by the Regents of the 
University of California, Davis for a total amount not to exceed 
$99,078; 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-1-83 on awarding new contracts be granted, th 
Executive Officer is authorized to initiate administrative procedures and 
execute all necessary documents and contracts for the research effort propos d 
in an amount not to exceed $99,078. 

I certify that the above is a 
true and correct copy of 
Resolution 83-10 as passed by
the Air Resources Board. 



State of California 
AIR RESOURCES BOARD 

Item No.: 
Date: 

ITEM: Research Proposal No. 1191-98 (A} entitled "A Test Site fr 
the Engineering Evaluation of Toxic Airborne Effluents" 

RECOMMENDATION: . Adopt Resolution 83-10 approving Research Proposal No. 
1191-98 (A} for funding in an amount not to exceed $99,07 

• 
SUMMARY: The University of California, Davis proposes to make 

available to ARB staff an engineering facility and the 
technical expertise of the College of Engineering faculty
and graduate students to evaluate control methods and to 
develop measurement methods for toxic air pollutants. Th 
development of control and measurement methods for airbor e 
toxic pollutants is a new area of activity and the Air 
Resources Board lacks the engineering test facilities and 
the required technical expertise to carry out several 
specific test programs that have been identified as 
critical to the Board's toxics program. 

The facility will be on campus. ARB staff will have acce s 
to technical input from the various on-campus technical ad 
engineering schools, including Epidemiology, Atmospheric
Sciences, Toxicology, Medicine and Engineering. 

The University will make available much of the analytical
equipment needed to carry out the proposed projects, and 
the UC will provide access to mini-computers at no-cost t 

• 
the Board • 

Current proposed projects include: 

1. geothermal condensate--hydrogen sulfide measurement 
method development; 

2. ethylene oxide--pilot scale scrubber test; 

3. volatile organic compounds--emission prediction and 
test method development; and 

4. toxic waste incineration--pilot scale feasibility
study. 

The Research Screening Committee has approved the 
unsolicited proposal. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-12 
June 29, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1213-99 entitled "The Effec s 
of Present and Potential Air Pollution on Important San Joaquin Valley Crops' 
has been submitted by the Regents of the University of California, Riverside 
to the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approva1; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

• 

Proposal Number 1213-99 entitled "The Effects of Present and Potential A'r 
Pollution on Important San Joaquin Valley Crops", submitted by the Regen s 
of the University of California, Riverside for a total amount not to 
exceed $124,894; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

Proposal Number 1213-99 entitled "The Effects of Present and Potential A'r 
Pollution on Important San Joaquin Valley Crops", submitted by the Regen s 
of the University of California, Riverside for a total amount not to 
exceed $124,894; and 

BE IT FURTHER RESOLVED, that the Executive Officer is authorized to initiate 
administrative procedures and execute all necessary documents and contracts 
for the research effort proposed in an amount not to exceed $124,894. 

I' certify that the above i·s a Jrue nd 
correct copy, of Resolutton 83"12 ~s 
passed by the Air Resources Board\' 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO • : 8 3 - 8 - 4 b ( )
DATE: June 29, 1983 

Research Proposal No. 1213-99 entitled "The Effects of 
Present and Potential Air Pollution on Important San 
Joaquin Valley Crops". 

Adopt Resolution 83-12 approving Research Proposal No. 
1213-99 for funding in an amount not to exceed $124,894. 

Very little is known about the effects of S02, alone or 
in combination with ambient oxidants, on important San 
Joaquin Valley crops. This type of information is needed 
for evaluating the effects of current and possible futur 
air quality in the Valley upon vegetation. The proposed
study would determine the effects of S02 and/or ambient 
oxidants on cotton and grapes. 

The dominant cotton variety in the San Joaquin Valley,
SJ-2, is expected to be supplanted by the variety C-1 in 
the near future. In these experiments, the two varieties 
will be grown in open-top field fumigation chambers and 
exposed to the various air pollution treatments. The 
treatments include: 1) pollution-free air, 2) ambient 
air, 3) filtered air and .05 ppm S02, 4) filtered air 
and .l ppm S02, 5) ambient air and .05 ppm S02, 6)
ambient air and. 1 ppm S02, and 7) ambient air (no 
chamber). The plants will be observed for visible 
symptoms, plant growth, flower production, boll set, cotton 
yield and lint quality • 

Approximately 40 percent of the grape acreage in California 
is devoted to Thompson Seedless grapes. Prior work by th 
proponent demonstrated that ambient oxidants in the San 
Joaquin Valley reduced the average yield of Thompson
Seedless grapes by 20 percent. This study will expose
Thompson Seedless grapes to 1) ambient unfiltered air, 
2) carbon-filtered air, 3) ambient air and .1 ppm S02,
4) filtered air and .l ppm S02, and 5) ambient air {no 
chamber). The vines are already established and will be 
covered with rectangular open-top fumigation chambers. 
Data will be recorded on vegetative growth, number and 
weight of bunches and acid and sugar content. This 
proposal is the first year of an expected three-year
study. Previous experience by the proponent showed that 
grape vines need to be exposed to the air pollution 
treatments for a minimum of three years before air 
pollution effects can be detected. Proposals for 
subsequent years will be submitted when appropriate. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-14 

June 29, 1983 

Agenda Item No.: 83-8-1 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board ("Board") to adopt standards, rules, and regulations necess ry 
for the proper execution of the powers and duties granted to and imposed up n 
the Board by law; 

WHEREAS, Section 39607{d) of the Health and Safety Code requires the Board 

• 
o 

adopt test procedures to measure compliance with its nonvehicular emission 
standards and those of the air pollution control and management districts; 

WHEREAS, the Board's staff has developed sixteen test methods for determini g 
compliance with district nonvehicular (stationary source) emission standard ; 

WHEREAS, the test methods have been thoroughly field tested by the Board's 
staff; 

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 which would substantially reduce such adverse impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of the Administrative Procedure Act 
{Government Code, Title 2, Division 3, Part 1, Chapter 3.5); and 

• 
WHEREAS, the Board finds that: 

Adoption of the sixteen test methods set forth in Attachment A, 
and adoption of regulations incorporating the test methods, set for h 
in Attachment B, is necessary and appropriate to satisfy the 
requirements of Section 39607{d) of the Health and Safety Code and 
may simplify the identification, adoption and enforcement of 
nonvehicular emission standards; 

Adoption of Section 94100, Title 17, California Administrative 
Code, set forth in Attachment B, is necessary to assure that a 
specified test method is applicable to all situations covered by on 
of the sixteen test methods, while providing the districts the 
flexibility of using their own methods if they wish; and 

The adoption of the test methods and regulations set forth in 
Attachments A and B will have no significant adverse environmental 
impacts. 



-2-

NOW, THEREFORE, BE IT RESOLVED that the Board hereby adopts the sixteen te 
methods for determining compliance with district nonvehicular (stationary 
source) emission standards set forth in Attachment A. 

BE IT FURTHER RESOLVED that the Board hereby adopts Sections 94100 through 
94116, Title 17, California Administrative Code, as set forth in Attachmen 
hereto. 

I certify that the above is a true 
correct copy of Resolution 83-14 as 
adopted by the Air Resources Board • 

• 

• 

t 

B 

nd 



METHOD l - SAMPLE AND VELOCITY TRAVERSES FOR STATIONARY SOURCES 

1. Principle and Applicability 

• 

1.1 Principle: To aid in the representative measurement of poll 

emissions and/or total volumetric flow rate from 

stationary source, a measurement site where the 

effluent stream is flowing in a known direction 

selected, and the cross-section of the stack is 

divided into a number of equal areas. A travers 

point is then located within each of these equal 

areas. 

• 

1.2 Applicability: This method is applicable to flowing gas streams 

ducts, stacks, and flues. The method cannot be 

when: (1) flow is cyclonic or swirling (see Sec 

2.4). (2) a stack is smaller than about 0.30 me 

(12 in.) in diameter or 0.071 m2 (113 in. 2) in 

cross-sectional area, or (3) the measurement sit 

less than two stack or duct diameters downstream 

less than a half diameter upstream from a flow 

disturbance. 

The requirements of this method must be consider 

before construction of a new facility from which 

emissions will be measured; failure to do so may 

require subsequent alterations to the stack or 

deviation from the standard procedure. Cases 
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involving variants are subject to approval by the 

Control Agency's authorized representative. 

2. Procedure 

2.1 Selection of Measurement Site. Sampling or velocity measurement is 

performed at a site located at least eight stack or duct diameters 

downstream and two diameters upstream from any flow disturbance suchi 
I 
! 

as a bend, expansion, or contraction in the stack, or from a vi si bl 

flame. If necessary, an alternative location may be selected, at a 

position at least two stack or duct diameters downstream and a half ,I 

diameter upstream from any flow disturbance. For a rectangular cro s • 

section, an equivalent diameter (De) shall be calculated from the 

following equation, to determine the upstream and downstream 

distances: De= 2LW where L = length and W= width. 
L + W 

2.2 Determining the Number of Traverse Points 

2.2.l Particulate Traverses. When the eight-and two-diameter 

criterion can be met, the minimum number of traverse points 

sha11 be: ( l ) twelve, for circular or rectangular stacks wi h • 

diameters (or equivalent diameters) greater than 0.61 meter 

(24 in.); (2) eight, for circular stacks with diameters 

between 0.30 and 0.61 meter (12-24 in.); (3) nine, for 

rectangular stacks with equivalent diameters between 0.30 a 

0.61 meter (12-24 in.). 
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• 

• 

When the eight-and two-diameter criterion cannot be met, he 

minimum number of traverse points is detennined from Figu e 

1-1. Before referring to the Figure, however, determine he 

distances from the chosen measurement site to the nearest 

upstream and downstream disturbances, and divide each dis ance 

by the stack diameter or equivalent diameter, to determin the 

distance in tenns of the number of duct diameters. Then, 

determine from Figure 1-1 the minimum number of traverse 

points that corresponds: (1) to the number of duct diame ers 

upstream; and (2) to the number of diameters downstream. 

Select the higher of the two minimum numbers of traverse 

points, or a greater value, so that for circular stacks t e 

number is a multiple of 4, and for rectangular stacks, th 

number is one of those shown in Table 1-1. 

Subject to the approval of the Control Agency's authorize 

representative, the minimum number of traverse points may be 

less than that determined from Figure 1-1 to accommodate 

specific test situations. 

TABLE 1-1. Cross-sectional Layout for Rectangular Stacks 

Number of Traverse Points Matrix 1 ayout 

9 --------------------------------------- 3 X 3 
12 ------------------------------------- - 4 X 3 
16 --------------------------------------- 4 X 4 
20 --------------------------------------- 5 X 4 
25 --------------------------------------- 5 X 5 
30 --------------------------------------- 6 X 5 
36 --------------------------------------- 6 X 6 
42 --------------------------------------- 7 X 6 
49 ----------- '-------------- ------------ 7 X 7 

1-3 



• •• 

. it 
DUCT DIAMETEnS UPSTREAM FROM FLOW DISTURBANCE :01STANCE Al 

60 
' 

( 

~ 4;)
2 

2 
... 
w 
~ 
> 30<· ...C: 

..... 
0 

. c:: 
w 
m:. 20 
::i 
2 
:;; 
::i 
~ 
~ 10

-:::1 

• DISTURaANCE (BEND, EXPANSION, CONTRACTION, ETC.) 

•
DUCT DIAMETERS DOWNS'tREAM FROM FLOW DISTURBANCE (DISTANCE B) 

Fig11re 1-1. Minimum number of traverse points for particulate traverses. 

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE Al( 

-~ 
fa 
0.,_ 

a:... 
w 
"' 
> •< ,_"" 
IL 
0 
C:.... 
~ 
2 
::,; 
:2..:: 
g
::; 

o..._____._____.____..,___,..,_.,____........_____.____....1..._____J 

o.s 

40 

10 

1.0 1.S 

* FROH POINT OF ANY TYPE OF 

DISTURBANCE 

/l. 

l MEASUREMENT 
- - - SITE

l.t 
1 DISTURBANC 

1.0 1.5 2.0 

2 3 4 · 5 6 7 8 9 10 

OUCT [JIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE R) 

Figure 1-2. Minimum number of tr.ivhse points for velocity (nonparticljlatel traverses. 

1-4 



. -tr 
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE :01STANCE A) 

* FROH POINT Of ANY TYPE OF 

• 

• DISTURaANCl: (BEND, EXPANSION, CONTRACTION, ETC.I 

. -I< 
DUCT DIAA1ETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE Bl 

Fig11re 1-1. Minimum number of traverse points for particulate traverses. 

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE Al 

,,,.. 
..... 40 
~ 
0... ... 
"' "'.... 
> :30
C( 

"' ►... 
0 

"'.... 
~ 20 
=>z 
::,; 
::> 
::; 

g 10 
::! 

1.0 ,.s 2.0 2.5 

DUCT DIAMETERS DOWNSTREAM FROM FLOW OISTI.JRBANCE (DISTANCE R) 

Fig-ure 1-2. Minimum number of tr.ivhse points for velocity {nonparticulate) traverses. 

1-4 



.2.2.2 Velocity (Non-Particulate) Traverses. When velodty or 

volumetric flow rate is to be determined (but not particu ate 

matter), the same procedure as that for particulate trave ses 

(Section 2.2.1) is followed, except that Figure 1-2 may b 

used instead of Figure 1-1. 

Subject to the approval of the Control Agency's authorize· 

representative, the minimum number of traverse points may be 

• 
less than that determined from Figure 1-2 to accoD1Dodate 

specific test situations. 

2.3 Cross-Sectional Layout and Location of Traverse Points 

2.3.l Circular Stacks. Locate the traverse points on two 

perpendicular diameters according to Table 1-2 and the ex mple 

shown in Figure 1-3. Any equation that gives the same va ues 

as those in Table 1-2 may be used in lieu of Table 1-2. 

• For particulate traverses, one of the diameters must be i a 

plane containing the greatest expected concentration 

variation, e.g., after bends, one diameter shall be in th 

plane of the bend. This requirement becomes less critica as 

the distance from the disturbance increases; therefore, o her 

diameter locations may be used, subject to approval of th 

Control Agency's authorized representative. 
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Figu,e 1-3. Example showing circular stack cross section divided into 
12 equal areas, with location of traverse points .indicated. 
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In addition, for stacks having diameters greater than 0.6 m 

· (24 in.), no traverse points shall be located within 2.5 

centimeters (1.00 in.) of the stack walls; and for stack 

diameters equal to or less than 0.61 m (24 in.) no traver e 

points shall be located within 1.3 cm (0.50 in.) of the sack 

walls. To meet these criteria, observe the procedures gi en 

below. 

2.3.1.l Stacks with Diameters Greater Than 0.61 m (24 in ). 

• When any of the traverse points as located in Se tion 

2.3.l fall within 2.5 cm (1.00 in.) of the stack 

walls, relocate them away from the stack walls t 

(1) a distance of 2.5 cm (1.00 in.); or (2) a 

distance equal to the nozzle inside diameter, 

whichever is larger. These relocated traverse pints 

(on each end of a diameter) shall be the "adjust dll 

traverse points . 

• Whenever two successive transverse points are 

combined to form a single adjusted traverse poin, 

treat the adjusted point as two separate travers 

points, both in the sampling (or velocity 

measurement) procedure, and in recording the dat 
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2.3.1.2 Stacks with Diameters Equal to or Less Than 0.61 m 

(24 in.). Follow the procedure in Section 2.3.1, 

noting only that any "adjusted" points should be 

relocated away from the stack walls to: (1) a 

distance of 1.3 cm (0.50 in.); or (2) a distance 

equal to the nozzle inside diameter, whichever is 

larger. 

2.3.2 Rectangular Stacks. Determine the number of traverse points 

as explained in Sections 2.1 and 2.2 of this method. From 

Table 1-1, determine the grid configuration. Divide the stac •cross-section into as many equal rectangular elemental areas 

as traverse points, and then locate a traverse point at the 

centroid of each equal area according to the example in Figur, 

1-4. 

•
0 0 0 0 

0 0 0 0 

0 ·o 0 0 

0 0 0 0 

. Figure 1-4 
Example Showing Rectangular Stack Cross 

Section Divided into Twelve Equal Areas, with a Traverse 
Point at Centroid of Each Area 
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. 
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Figure 1-4 
Example Showing Rectangular Stack Cross 
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If the tester desires to use more than the minimum number of 

traverse points, expand the "minimum number of traverse 

points" matrix (see Table 1-1) by adding the extra traver 

• 

e 

points along one or the other or both legs of the matrix; the 

final matrix need not be balanced. For example, if a 4 x 3 

"minimum number of points" matrix were expanded to 36 poi ts, 

the final matrix could be 9 x 4 or 12 x 3, and would not 

necessarily have to be 6 x 6. After constructing the fin l 

matrix, divide the stack cross-section into as many equal 

rectangular, elemental areas as traverse points, and loca e a 

traverse point at the centroid of each equal area. 

Subject to the approval of the Control Agency's authorize 

representative, alternatives to the matrix layout prescri ed 

in Table 1-1 may be used to accommodate specific test 

situations. 

• The situation of traverse points being too close to the sack 

walls is not expected to arise with rectangular stacks. f 

this problem should ever arise, the Control Agency's 

authorized representative must be contacted for resolutio of 

the matter. 

2.4 Verification of Absence of Cyclonic Flow. In most stationary 

sources, the direction of stack gas flow is essentially parallel to 

the stack walls. However, cyclonic flow may exist (1) after sue 

devices as cyclones and inertial demisters following venturi 
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scrubbers, or (2) in stacks having tangential inlets or other duct 

configurations which tend to induce swirling; in these instances, th 

presence or absence of cyclonic flow at the sampling location must b 

determined. The following techniques are acceptable for this 

determination. 

Level and zero the manometer. Connect a Type S pitot tube to the 
·i 

manometer. Position the Type S pi tot tube at each traverse point, 

succession. so that the planes of the face openings of the pitot tub 

are perpendicular to the stack cross-sectional plane: when the Type· 

S pitot tube is in this position it is at "O reference." Note the •
differential pressure,(% p) reading at each traverse point. If a 

null (zero) pitot reading is obtained at 0° reference at a given 

traverse point, an acceptable flow condition exists at that point. 

If the pitot reading is not zero at 0° reference, rotate the pitot 

tube (up to i 90° yaw angle), until a null reading is obtained. 

• 
Carefully determine and record the value of the rotation angle (a) 

the nearest degree. After the null technique has been applied at 

each traverse point, calculate the average of the absolute values o 

a; assign a value of 0° to those points for which no rotation was 

required, and include these in the overall average. If the average 

value of a is greater than 10° the overall flow condition in the 

stack is unacceptable and alternative methodology, subject to the 

approval of the Control Agency's authorized representative must be 

used to perform accurate sample and velocity traverses. 
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of the Contr 1 

to calculate the total 

or (3) o 

METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE 
(TYPES PITOT TUBE) . 

1. Principle and Applicability 

1.1 Principle: The average gas velocity in a stack is detennined 

from the gas density and from measurement of the 

average velocity head with a Type S (Stausscheibe or 

reverse type) pitot tube. 

1.2 Applicability: This method is applicable for measurement of the 

• average velocity of a gas stream and for quantify"ng 

gas fl ow. 

This procedure is not applicable at measurement sites 

which fail to meet the criteria of Method 1, Sect'on 

• 

2.1. Also, the method cannot be used for direct 

measurement in cyclonic or swirling gas streams; 

Section 2.4 of Method 1 shows how to detennine 

cyclonic or swirling flow conditions. When 

unacceptable conditions exist, alternative 

procedures, subject to the approval 

· Agency's Authorized Representative, must be empl 

to make accurate flow rate determinations; examples 

of such alternative procedures are: 

straightening vanes; (2) 

volumetric flow rate stoichiometrically, 

move to another measurement site at which the fl 

acceptable. 
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• 

2. Apparatus 

Specifications for the apparatus are given below. Any other apparat 

that has been demonstrated (subject to approval of the Control 

Agency's Authorized Representative) to be capable of meeting the 

specifications will be considered acceptable. 

2.1 Type S Pitot Tube. The Type S pitot tube (Figure 2-1) shall be 

made of metal tubing (e.g., stainless steel). It is recommende 

that the external tubing diameter (dimension Dt, Figure 2-2b) 

be between 0.48 and 0.95 centimeters (3/16 and 3/8 inch). The 

shall be an equal distance from the base of each leg of the pit 

tube to its face-opening plane (dimensions PA and P8, Figure 

2-2b); it is recommended that this distance be between 1.05 and 

1.50 times the external tubing diameter. The face openings of 

the pitot tube shall, preferably, be aligned as shown in 

Figure 2-2; however, slight misalignments of the openings are 

permissible (see Figure 2-3). 

The Type S pitot tube shall have a known coefficient, determine 

as outlined in Section 4. An identification number shall be 

assigned to the pitot tube; this number shall be permanently 

marked or engraved on the body of the tube. 

A standard pitot tube may be used instead of a Type S, provided 

that it meets the specifications of Sections 2.7 and 4.2; note, 

however, that the static and impact pressure holes of standard 

pitot tubes are susceptible to plugging in particulate-laden ga 
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e 

ot 

The Type S pitot tube shall have a known coefficient, detennin d 

as outlined in Section 4. An identification-number shall be 

assigned to the pitot tube; this number shall be permanently 

marked or engraved on the body of the tube. 
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in: (al end v:;__•,,.v; face opening planes pcrpendicuiJr lo trans• 
vcr$e axis; {lij t0p v:c,;.-; *'1cc opening plJncs r:.:r::illcl to lon
rftudinal axis; (cl side view; both lc,Js of cqu:il length and 
untcrlinc$ coincid,·nt, v,!11'11 viewed from bc1th siciu. f.\,1se
H11e cncfficicnt v,1luc·; ot Cl B11JFP,' be assi9ned to pitot tubes 
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• 

•• 

(a) 

• 

flcure 2-3. Trpc: r: face-opening misoligw,,: n: ih 1t ::Jn result fr,:.•,;·1 fiu'd l':;.:, ,. r 1rn• 
pr,c,;,er constructi~--;') r_,f Typa S pilot tube:;. fi,;~::c \··,.-id not .1ffc.ct ;;v: 1,.;:;c/:r~e v,"1ll~O 
ofc"µ(:·) so lcr,1 ,1•, ,,. / and a2 < 10°, /Jl ~nd 1l2 < ;}'. z < 0.32 cr:1 ( 1/t1 in.i :rnd w <" 
0.03 cm (i/3? i:1.) (cit:.tion 11 in Section 6). 
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streams. Therefore, whenever a standard pitot tube is used to 

perform a traverse, adequate proof must be furnished that the 

openings of the pitot tube have not plugged up during the 

traverse period; this can be done by taking a velocity head {Ap 

reading at the final traverse point, cleaning out the impact ~n 

static holes of the standard pitot tube by "back-purging" with 

pressurized air, and then taking anotherAp reading. If the p 

readings made before and after the air purge are the same {+5 

percent) the traverse is acceptable. Otherwise, reject the run 

Note that if pat the final traverse point is unsuitably low, 

another point may be selected. If "back-purging" at regular 

intervals is part of the procedure, then comparative AP reading • 
shall be taken, as above, for the last two back purges at which 

suitably high p readings are observed. 

2.2 Differential Pressure Gauge. An inclined manometer or equivale t 

device is used. Most sampling trains are equipped with a 10-i 

{water column) inclined-vertical manometer, having 0.01-in. H2 

divisions on the 0- to 1-in. inclined scale, and 0.1-in. H2o 

divisions on the 1- to 10-in. vertical scale. This type of • 
manometer (or other gauge of equivalent sensitivity) is 

satisfactory for the measurement of AP values as low as 1. 3 mm 

{0.05 in.) H2o. However, a differential pressure gauge of 

greater sensitivity shall be used (subject to the approval of e 

Control Agency's Authorized Representative), if any of the 

following is found to be true: {1) the arithmetic average of 

a11 op readings at the traverse points in the stack is less th n 
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1.3 mm (0.05 in •. ) H2o; (2) for traverses of 12 of more points, more than 1 

percent of the individual Ap readings are below 1.3 mm (0.05 in.) H20; (3) 

for traverses of fewer than 12 points, more than oneAp reading is below 1.3 

As an alternative to criteria (1) through (3) above, the 

following calculation may be perfonned to detennine the necessity 

of using a more sensitive differential pressure gauge: 

• t. ~Pi + K 
1 =1 

T =------
n 

£ Pi 

• 

i =i 

where: APi = Individual velocity head reading at a traverse 
point, mm H20 (in. H20). 

n = Total number of traverse points. 

K = 0.13 mm H20 when metric units are used and 0.005 
in. H20 when English units are used. 

If Tis greater than 1.05, the velocity head data are 

unacceptable and a more sensitive differential pressure gaug 

must be used. 

Note: If differential pressure gauges other than inclined 

manometers are used (e.g., magnehelic gauges), their calibra ion 

· must be checked after each test series. To check the calibr tion 

of a differential pressure gauge. compare .AP readings of the 

gauge with those of a gauge-oil manometer at a minimum of thee 
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points, approximately representing the range ofAp values in the! 

stack. If, at each point, the values of.AP as read by the 

differential pressure gauge and gauge-oil manometer agree to 

with'in 5 percent, the differential pressure gauge shall be 

· considered to be in· proper calibration. Otherwise, the test 

series shall either be voided, or procedures to adjust the 

measuredAp values and final results shall be used, subject to 

the approval of the Control Agency's Authorized Representative. 

2.3 Temperature Gauge. A thennocouple, liquid-filled bulb 

thennometer, bimetallic thennometer, mercury-in-glass •thennometer, or other gauge capable of measuring temperature to 

within 1.5 percent of the minimum absolute stack temperature 

shall be used. The temperature gauge shall be attached to the 

pitot tube such that the sensor tip.does not touch any metal; t 

gauge shall be in an interference-free arrangement with respect 

to the pitot tube face openings (see Figure 2-1 and also Figure 

2-7 in Section 4). Alternate positions may be used if the pito 

tube temperature gauge system is calibrated according to the 

procedure of Section 4. Provided that a difference of not more • 
than l percent in the average velocity measurement is introduce, 

the temperature gauge need not be attached to the pitot tube; 

this alternative is subject to the approval of the Control 

Agency's Authorized Representative. 
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2.4 Pressure Probe and Gauge. A piezometer tube and mercury or 

water-filled U-tube manometer capable of measuring stack pre 

to within 2.5 mm (0. 1 in.) Hg is used. The static tap of a 

sure 

standard type pitot tube or one leg of a Type S pitot tube with 

the face opening planes positioned parallel to the gas flow ay 

also be used as the pressure probe. 

2.5 Barometer. A mercury, aneroid, or other .barometer capable o 

measuring atmospheric pressure to within 2.5 mm Hg (0.1 in. 

• may be used. In many cases, the barometric reading may be 

obtained from a nearby national weather service station, in 

case the station value (which is the absolute barometric 

pressure) shall be requested and an adjustment for elevation 

differences between the weather station and the sampling poi t 

shall be applied at a rate of minus 2.5 mm (0.1 in.) Hg per 

30-meter (100 foot) elevation increase, or vice-versa for 

elevation decrease • 

• 2.6 Gas Density Determination Equipment. Method 3 equipment, if 

needed (see Section 3.6). to determine the stack gas dry 

molecular weight, and Method 4 or Method 5 equipment for moi ture 

content determination; other methods may be used subject to 

approval of the Control Agency's Authorized Representative. 

2. 7 Calibration Pi tot Tube. When calibration of the Type S pito 

tube is necessary (see Section 4), a standard pitot tube is used 

2-9 



as a reference. The standard pi tot tube shall, preferably, have 

a known coefficient, obtained either (1) directly from the 

National Bureau of Standards, Route 270, Quince Orchard Road, 

Gaithersburg, Maryland, or (2) by calibration against another 

standard pitot tube with an NBS-traceable coefficient. 

Alternatively, a standard pi tot tube designed according to the 

criterion given in 2.7.1 through 2.7.5 below and illustrated i 

Figure 2.4 (see also Citations 7, 8, and 17 in Section 6) may 

used. Pitot tubes designed according to these specifications 

will have baseline coefficients of about 0.99 +0.01. 

•2.7.l Hemispherical (shown in Figure 2-4), ellipsoidal, or 

conical tip. 

2.7.2 A minimum of six diameters straight run (based upon D, e 

external diameter of the tube) between the tip and the 

static pressure holes. 

2.7.3 Aminimum of eight diameters straight run between the 

static pressure holes and the centerline of the externa • 
tube, fo11 owing the 90 degree bend. 

2.7.4 Static pressure holes of equal size (approximately 0.1 ), 

equally spaced in a piezometer ring configuration. 
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a 

2.7.5 Ninety degree bend, with curved or mitered junction. · 

2.8 Differential Pressure Gauge for Type S Pitot Tube Calibration 

An inclined manometer or equivalent is used. If the 

single-velocity calibration technique is employed (see Section 

4.1.2.3), the calibration differential pressure gauge shall be 

readable to the nearest 0.13 mm H20 (0.005 in. H20). For 

multivelocity calibrations, the gauge shall be readable to the 

nearest 0.13 mm H2o (0.005 in. H20) for p values between 1.3 

and 25 mm H2o (0.05 and 1.0 in. H2o), and to the nearest 1.3 

mm H2o (0.05 in. H20) forAp values above 25 mm H2o (1.0 •in. H 0). A special, more sensitive gauge will be required to
2 

read~p values below 1.3 mn H2o (0.05 in. H20) (see Citation 

18 in Section 6). 

3. Procedure 

3.1 Set up the apparatus as shown in Figure 2-1. Capillary tubing 

surge tanks installed between the manometer and pi tot tube may 

used to dampen p fluctuations. Conduct a pretest leak-check 

follows: (1) blow through the pitot impact opening until at • 
least 7.6 cm (3 in. H20) velocity pressure registers on the 

manometer; then, close off the impact opening. The pressure 

shall remain stable for at least 15 seconds; (2) do the same 

the static pressure side, except using suction to obtain the 

minimum of 7.6 cm (3 in. H2o). Other leak-check procedures, 

subject to the approval of the Control Agency's Authorized 

Representative, may be used. 

2-12 



2.7.5 Ninety degree bend, with curved or mitered junction. 

2.8 Differential Pressure Gauge for Type S Pitot Tube Calibration 

An inclined manometer or equivalent is used. If the 

single-velocity calibration technique is employed (see Section 

4.1.2.3), the calibration differential pressure gauge shall be 

readable to the nearest 0.13 mm H2o (0.005 in. H o}. For2 

multivelocity calibrations, the gauge shall be readable to the 

nearest 0.13 mm H2o (0.005 in. H 0} for p values between 1.32 

and 25 mm H2o (0.05 and 1.0 in. H2o), and to the nearest 1.3 

mm H2o (0.05 in. H2o) for Ap values above 25 mm H2o (l .O 

in. H20}. A special, more sensitive gauge will be required to 

read.AP va1ues below 1.3 mm H2o (0.05 in. H2o} (see Citation 

18 in Section 6}. 

3~ Procedure 

3. l Set up the apparatus as shown in Figure 2-1 . Capillary tubing 

surge tanks installed between the manometer and pi tot tube may 

used to dampen p fluctuations. Conduct a pretest leak-check 

follows: (1} blow through the pitot impact opening until at 

least 7.6 cm (3 in. H 0) velocity pressure registers on the2 

manometer; then, close off the impact opening. The pressure 

shall remain stable for at least 15 seconds; (2} do the same 

the static pressure side, except using suction to obtain the 

minimum of 7.6 cm (3 in. H 0). Other leak-check procedures,2 

subject to the approval of the Control Agency's Authorized 

Representati_ve, may be used. 

2-12 



3.2 Level and zero the manometer. Because the manometer level ad 

zero may drift due to vibrations and temperature changes, ma e 

periodic checks during the traverse. Record all necessary d 

as shown in the example or similar data sheet (Figure 2-5). 

3.3 Measure the velocity head and temperature at the traverse points 

specified by Method 1. Ensure that the proper differential 

pressure gauge is being used for the range of p values 

encountered (see Section 2.2). If it is necessary to change to a 

• more sensitive gauge, do so, and remeasure the p and temper ture 

readings at each traverse point. Conduct a post-test leak-c eek 

(mandatory), as described in Section 3.1 above to validate t e 

traverse run. 

3.4 Measure the static pressure in the stack. One reading is us ally 

adequate. 

• 3.5 Detennine the atmospheric pressure • 

3.6 Determine the stack gas dry molecular weight. For combustion 

processes or processes that emit essentially co2, o2, CO, an 

N2, use Method 3. For processes emitting essentially air, an 

analysis need not be conducted; use a dry molecular weight of 

29.0. For other processes, other methods, subject to the 

approval of the Control Agency's Authorized Representative, m st 

be used. 
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•• 
e 

3.7 Obtain the moisture content from Reference Method 4 (or 

equivalent) or from Method 5. 

3.8 Detennine the cross-sectional area of the stack or duct at t e 

sampling location. Whenever possible, physically measure th 

stack dimensions rather than using blueprints. 

4. Calibration 

4.1 Type S Pitot Tube. Before its initial use, carefully examin the 

Type S pitot tube in top, side, and end views to verify that the 

face openings of the tube are aligned within the specificati 

illustrated in Figure 2-2 or 2-3. The pitot tube shall not 

used if it fails to meet these alignment specifications. 

After verifying the face opening alignment, measure and reco 

the following dimensions of the pitot tube: {a) the external 

tubing diameter (dimension Dt Figure 2-2b); and (b) the base to 

• opening plane distances (dimensions PA and PB Figure 2-2b) . 

If Dt is between 0.48 and 0.95 cm (3/16 and 3/8 in.) and if 

PA and PB are equal and between 1.05 and 1.50 Q_t, there are 

two possible options: (1) the pitot tube may be calibrated 

according to the procedure outlined in Sections 4. 1.2 throug 

4.1.5 below, or (2) a baseline (isolated tube) coefficient v lue 

of 0.84 may be assigned to the pitot tube. Note, however, that 

if the pitot tube is part of an assembly, calibration may still 

be required, despite knowledge of the baseline coefficient v lue 

(see Section 4.1.1). 
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If Dt, PA, and P8 are outside the specified limits, the 

pitot tube must be calibrated as outlined in 4.1.2 through 4.1. 

below. 

4.1.1 Type S Pitot Tube Assemblies. During sample and velocit 

traverses, the isolated Type S pitot tube is not always 

used; in many instances, the pitot tube is used in 

combination with other source-sampling components 

(thermocouple, sampling probe, nozzle) as part of an 

"assembly." The presence of other sampling components c n 

sometimes affect the baseline value of the Type S pitot •tube coefficient (Citation 9 in Section 6); therefore, a 

assigned (or otherwise known) baseline coefficient value 

may or may not be valid for a given assembly. 

The baseline and assembly coefficient values will be 

identical only when the relative placement of the 

components in the assembly is such that aerodynamic 

interference effects are eliminated. Figures 2-6 throug 

2-8 illustrate interference-free component arrangements • 
for Type S pitot tubes having external tubing diameters 

between 0.48 and 0.95 cm (3/16 and 3/8 in.). Type S pi t 

tube assemblies that fail to meet any or all of the 

specifications of Figures 2-6 through 2-8 shall be 

calibrated according to the procedure outlined in Secti 

4.1.2 through 4.1.5 below, and prior to calibration, th 
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Figure 2-7. Proper thcrmocou1;lc placement to prevent interference; 
Dt lntween 0.48 and 0.95 cm (3/IG and 3/8 in.I. 

• 
Figure 2-8. Minimum pitot-sample probe separation needed to prevent interfer nee; 
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.}. 
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Figure 2-8. Minimum pitot-sample probe separation needed to prevent interfer nee; 
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.). 
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values of the intercomponent spacings {pitot-nozzle, 

pitot-thennocouple, pitot-probe sheath) shall be meas 

and recorded. 

Note: Do not use any Type S pitot tube assembly whic 

red 

is 

constructed such that the impact pressure opening pla e of 

the pitot tube is below the entry plane of the nozzle {see 

Figure 2-6b). 

• 4.1.2 Calibration Setup. If the Type S pitot tube is to be 

calibrated, one leg of the tube shall be permanently 

marked A, and the other, B. Calibration shall be don in 

a fl ow system having the fo11 owing essential design 

features: 

• 
4.1.2.l The flowing gas stream must be confined to a duct 

circular or rectangular. For circular 

cross-sections. the minimum duct diameter sh 11 

be 30. 5 cm {12 in. ) ; for rectangular. 

cross-sections, the width {shorter side) sha l be 

at least 25.4 cm (10 in. l. 

4.1.2.2 The cross-sectional area of the calibration uct 

must be constant over a distance of 10 or mo 

duct diameters. For a rectangular cross-sec 

use an equivalent diameter, calculated from 

e 
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following equation, to determine the number of 

duct diameters: 

De= 2 LW
-r!L.----:-+-,W""l.---

Equation 2-1 

where: De= Equivalent diameter 

L = Length 

W = Width 

To ensure the presence of stable, fully develope 

flow patterns at the calibration site, or "test • 
section," the site must be located eight 

diameters downstream and two diameters upstream 

from the nearest disturbances. 

Note: The eight- and two-diameter criteria are 

not absolute; other test section locations may 

used (subject to approval of the Control Agency's 

Authorized Representative), provided that the •
flow at the test site is stable and demonstrabl 

parallel to the duct axis. 

4.1.2.3 The flow system shall have the capacity to 

generate a test-section velocity around 915 m/m,in 

(3,000 ft/min). This velocity must be constant 

with time to guarantee steady flow during 
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• 

calibration. Note that Type S pi tot tube 

coefficients obtained by single-velocity 

calibration at 915 m/min (3,000 ft/min) will 

generally be valid to within _!3 percent for 

measurement of velocities above 305 m/min (1,000 

ft/min) and to within _!5 to 6 percent for th 

measurement of velocities between 180 and 30 

m/min (600 and 1,000 ft/min). If a more pre 

correlation between Cp and velocity is desir d, 

the flow system shall have the capacity to 

generate at least four distinct, time-invari 

test-section velocities covering the velocit 

range from 180 to 1,525 m/min (600 to 5,000 

ft/min), and calibration data shall be taken at 

regular velocity intervals over this range ( ee 

Citations 9 and 14 in Section 6 for details) 

4.1.2.4 Two entry ports, one each for the standard ad 

Type S pitot tubes, shall be cut in the test 

section; the standard pitot entry port shall be 

located slightly downstream of the Type Spot, 

so that the standard and Type S impact openi gs 

will lie in the same cross-sectional planed ring 

calibration. To facilitate alignment of the 

pitot tubes during calibration, it is advisa le 

that the test section be constructed of plex glas 

or some other transparent material. 
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6 4.1.3 Calibration Procedure. Note that this procedure is a 

general one and must not be used without first referring 

to the special considerations presented in Section 4. l.-5. 

Note also that this procedure applies only to 

single-velocity calibration. To obtain calibration data 

for the A and B sides of the Type S pitot tube, proceed a 

follows: .. 

4.1.3.1 Make sure that the manometer is properly filled 

and that the oil is free from contamination and 

is of the proper density. Inspect and leak-chec 
I •all pi tot lines; repair or replace if necessary.; 

4.1.3.2 Level and zero the manometer. Turn on the fan 

and allow the flow to stabilize. Seal the Type 

entry port. 

4.1.3.3 Ensure that the manometer is level and zeroed. 

Position the standard pitot tube at the 

calibration point (determined as outlined in • 
Section 4.1.5.1), and align the tube so that its 

tip is pointed directly into the flow. 

Particular care should be ·taken in aligning the 

tube to avoid yaw and pitch angles. Make sure 

that the entry port surrounding the tube is 

properly sealed. 
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4.1.3.4 ReadAPstd and record its value in data tabl 

similar to the one shown in Figure 2-9. 

the standard pitot tube from the duct and 

disconnect it from the manometer. Seal the 

standard entry port. 

4.1.3.5 Connect the Type S pitot tube to the manomet r. 

Open the Type Sentry port. Check the manom ter 

level and zero insert and align the Type Sp tot 

• tube so that its A side impact opening is at the 

same point as was the standard pitot tube an is 

pointed directly into the flow. Make sure tat 

the entry port surrounding the tube is prope ly 

sealed. 

• 
4.1.3.6 Read~ps and enter its value in the data 

table. Remove the Types pitot tube from th 

duct and disconnect it from the manometer• 

4. 1. 3. 7 Repeat steps 4.1. 3. 3 through 4. 1. 3. 6 above u ti 1 

three pairs of p readings have been obtaine. 

4.1. 3. 8 Repeat steps 4. 1. 3. 2 through 4.1. 3. 7 above f r 

the B side of the Type S pitot tube. 
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4.1.3.9 Perfonn Galculations, as described in Secti 

4. 1.4 below. 

4.1.4 Calculations 

4.1.4.l For each of the six pairs of p readings (i 

three from side A and three from side B) ob 

in Section 4.1.3 above, calculate the value 

the Type S pitot tube coefficient as follow 

• .~
Cp(sl = Cp(stdlV~ 

n 

e., 

ained 

of 

where: = 

Cp( std) = 

• =•Pstd 

= 

Equation 2-2 

Type S pitot tube 
coefficient 

Standard pitot tube 
coefficient; use 0.99 if 
the coefficient is un nown 
and the tube is desig ed 
according to the crit ria 
of Sections 2.7.1 to .7.5 
of this method • 

Velocity head measure by
the standard pitot tu e, cm 
H20 (in. H20) 

Velocity head measure by
the Type S pitot tube cm 
H20 (in. H20) 

4.1.4.2 Calculate Cp (side Al, the mean A side 

coefficient, and Cp (side Bl, the mean B-si e 

coefficient; calculate the difference betwe n 

these two average values. 
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4.1.4.3 Calculate the deviation of each of the three A

side values of Cp(s) from Gp (side A), and 

the deviation of each B-side value of Cp(s) 

from "C"p (side B). Use the following equation: 

Deviation= Cp(s) - Cp(A or B) 

Equation 2-3 

4.1.4.4 Calculate a, the average deviation from the mea 

for both the A and B sides of the pitot tube. 

Use the following equation: 

•a(side A or B) = 

Equation 2-4 

4.1.4.5 Use the Type S pitot tube only if the values of 

(side A) and (side B) are less than or equal 

0.01 and if the absolute value of the differenc 

between Gp (A) and Cp (B) is 0.01 or less. 

4. 1 • 5 Spec i a 1 Considerations 

4. l. 5. 1 SelectiJn of Calibration Point 
I •

4.1.5.1.1 When an l;solated Type S pitot tube is calibrate , 

select a calibration point at or near the cente, 
I 

I 

of the 4uct, and follow the procedures outlined 

in Sections 4.1.3 and 4.1.4 above. The Type S 

pi tot c9efficients so obtained, i.e., ~P (side i 

A) and lP (side B), will be valid, so long as 
I 

either:! (1) the isolated pitot tube is used; o. 

(2) the pitot tube is used with other component' 
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4.1.4.3 Calculate the deviation of each of the three A

side values of Cp(s) from Cp (side A), and 

the deviation of each B-side value of Cp(s) 

from !p (side B). Use the following equation: 
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Equation 2-3 
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between Cp (A) and Cp (B) is 0.01 or less. 
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4.1.5.1.1 When an isolated Type S pitot tube is calibrate, 

select a calibration point at or near the cente 

of the duct, and follow the procedures outlined 

in Sections 4.1.3 and 4.1.4 above. The Type S 

pitot coefficients so obtained, i.e., "C"p (side 

A) and Cp (side B), will be valid, so long as 

either: (1) the isolated pitot tube is used; or 

(2) the pitot tube is used with other componen s 
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(nozzle, thennocouple, sample probe) in an 

arrangement that is free from aerodynamic 

interference effects ( see Figures 2-6 throu h 

2-8). 

4.1.5.1.2 For Type S pitot tube-thennocouple combinations (wit out 

sample probe), select a calibration point at or near the 

center of the duct;, and follow the procedures outli ed in 

Section 4.1.3 and 4.1.4 above. The coefficients so 

• obtained will be valid so long as the pitot 

tube-thermocouple combination is used by itself or with 

other components in an interference-free arrangement 

(Figures 2-6 and 2-8). 

• 

4.1.5.l.3 For assemblies with sample probes, the calibration pint 

should be located at or near the center of the duct; 

however, insertion of the probe sheath into a small 

may cause significant cross-sectional area blockage 

yield incorrect coefficient values (Citation 9). 

Therefore, to minimize the blockage effect, the 

calibration point may be a few inches off center if 

necessary. The actual blockage effect will be negli 

when the theoretical blockage, as determined by a 

projected area model of the probe sheath, is two per ent 

or less of the duct cross-sectional area for assemblies 

without external sheaths (Figure 2-lOa), and three p 

or less for assemblies with external sheaths (Figure 

2-lOb). 
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4.1.5.2 

• 

• 4.1.5.3 

For those probe assemblies in which pitot tube nozzl 

interference is a factor (i.e., those in which the 

pitot-nozzle separation distance fails to meet the 

speci fi cation illustrated in Figure 2-6a), the value of 

Cp(s) depends upon the amount of free-space between he 

tube and nozzle, and therefore is a function of nozz e 

size. In these instances, separate calibrations sha l be 

perfonned with each of the commonly used nozzle size in 

place. Note that the single-velocity calibration 

technique is acceptable for this purpose, even thoug the 

larger nozzle sizes (>0.635 cm or 1/4 in.) are not 

ordinarily used for isokinetic sampling at velocitie 

around 915 m/min. (3,000 ft/min.), which is the 

calibration velocity; note also that it is not neces ary 

to draw an isokinetic sample during calibration. 

(Citation 9 in Section 6.) 

For a probe assembly constructed such that its pitot tube 

is always used in the same orientation, only one sid of 

the pitot tube need be calibrated (the side which will 

face the flow). The pitot tube must still meet the 

alignment specifications of Figure 2-2 or 2-3, however, 

and must have an average deviation (a) value of 0.01 r 

less (see Section 4.1.4.4). 
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4.1.6 Field Use and Recalibration 

4.1.6.l Field Use 

4.1.6.l.l When a Type S pitot tube (isolated tube or 

assembly) is used in the field, the appropriate 

coefficient value (whether assigned or obtained 

by calibration) shall be used to perfonn velocit 

calculations. For calibrated Type S pitot tubes, 

the A side coefficient shall be used when the A 

side of the tube faces the flow, and the B side 

coefficient shall be used when the B side faces 

the flow; alternatively, the arithmetic average •of the A and B side coefficient values may be 

used, irrespective of which side faces the flow. 

4.1.6.1.2 When a probe assembly is used to sample a small 

duct (12 to 36 in. in diameter), the probe sheat 

sometimes blocks a significant part of the duct 

cross-section, causing a reduction in the 

effective value of Cp(s)· Conventional 

pitot-sampling probe assemblies are not • 
recommended for use in ducts having inside 

diameters smaller than 12 inches. (Citation 16 

in Section 6.) 
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4.1.6.2 Recalibration 

4.1.6.2.l Isolated Pitot Tubes. After each field use the 

pitot tube shall be carefully reexamined in top, 

side, and end views. If the pitot face ope ings 

are still aligned within the specifications 

illustrated in Figure 2-2 or 2-3, it can be 

assumed that the baseline coefficient of th 

pitot tube has not changed• 

• tube has been damaged to the extent that it no 

longer meets the speci fi cations of Figure 2 2 or 

2-3, the damage shall either be repaired to 

restore proper al i gn'!'ent of the face openi n s or 

the tube shall be discarded. 

4.1.6.2.2 Pitot Tube Assemblies. After each field us, 

check the face opening alignment of the pit t 

• tube, as in Section 4.1.6.2.l; also, remeas re 

the intercomponent spacings of the assembly. If 

the intercomponent spacings have not change and 

the face opening alignment is acceptable, i can 

be assumed that the coefficient of the asse bly 

has not changed. If the face opening align ent 

is no longer within the specifications of Figures 

2-2 or 2-3, either repair the damage or replace 

the pitot tube (calibrating the new assembly, if 
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necessary). If the intercomponent spacings have 

changed, restore the original spacings or 

recalibrate the assembly. 

4.2 Standard pitot tube (if applicable). If a standard pitot tube,, i 

used for the velocity traverse, the tube shall be constructed 

according to the criteria of Section 2.7 and shall be assigned a 

baseline coefficient value of 0.99. If the standard pitot tube 

is used as part of an assembly, the tube' shall be in an 

interference-free arrangement (subject to the approval of the 

Control Agency's Authorized Representative). 

4.3 Temperature Gauges. After each field use, calibrate dial 

thermometers, liquid-filled bulb thermometers, 

thermocouple-potentiometer systems, and other gauges at a 

temperature within 10 percent of the average absolute stack 

temperature. For temperatures up to 405°c (761°F), use an 

NBS-calibrated reference thermocouple-potentiometer system or an 

alternate reference, subject to the approval of the Control 

Agency's Authorized Representative. 

If, during calibration, the absolute temperatures measured with 

the gauge being calibrated and the reference gauge agree within 

1.5 percent, the temperature data taken in the field shall be 

considered valid. Otherwise, the pollutant emission test shall 

either be considered invalid or adjustments (if appropriate) of 
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the test results shall be made, subject to the approval of 

Control Agency's Authorized .Representative. 

4.4 Barometer. Calibrate the barometer used against a mercury 

barometer. 

5. Calculations 

Carry out calculations, retaining at least one extra decimal fig 

beyond that of the acquired data. Round off figures after final 

• cal cul ati on• 

5.1 Nomenclature 

A = Cross-sectional area of stack, m2 (ft2). 

Bws = Water vapor in the gas stream (from Method 5 or 

Reference Method 4), proportion by volume. 

CP = Pitot tube coefficient, dimensionless. 

• KP = Pitot tube constant • 

34.97 !!!..._ [(Q/rmole) (mm Hg)Jl/2 
sec °K) (mm H20) 

for the metric system and 

85.49 

for the English system. 
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Md = Molecular weight of stack gas, dry basis 
(see Section 3.6) g/g-mole (lb/lb-mole). 

= Molecular weight of stack gas, wet basis, g/g
mole (lb/lb-mole). 

= Md (1-Bws) + 18.0 Bws 

Equation 2-5 

Pbar = Barometric pressure at measurement site, mm 
Hg (in. Hg). 

Pg = Stack static pressure, mm Hg (in. Hg). 

Ps = Absolute stack gas pressure, mm Hg (in. Hg). 

= Pbar + Pg 

Equation 2-6 

Pstd = Standard absolute pressure, 760 mm 
(29.92 in. Hg). 

Hg 

0sd =·Dry volumetric stack gas flow rate corrected 
to standard conditions, dscm/hr (dscf/hr). 

= Stack temperature oc (OF). 

Ts = Absolute stack temperature, °K (OR). 

= 273 + ts for metric 

Equation 2-7 

= 460 + ts for English 

Equation 2-8 

Tstd = Standard absolute temperature, 293°K (528°R) 

Vs = Average stack gas velocity, m/sec (ft/sec). 

p = Velocity head of stack gas, mm H20 (in. H20). 

3,600 = Conversion factor, sec/hr. 

· 18.0 = Molecular weight of water, g/g-mole (lb-lb-mole). 
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Md ~ Molecular weight of stack gas, dry basis 
(see Section 3.6) g/g-mole (lb/lb-mole). 

Ms = Molecular weight of stack gas, wet basis, g/g-
mole (lb/lb-mole). 

= Md (1-Bws) + 18.0 Bws 

Equation 2-5 
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Hg (in. Hg) • 
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Equation 2-6 

Pstd = Standard absolute pressure, 760 mm Hg 
(29.92 in. Hg). 
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= Stack temperature oc (OF). 

= Absolute stack temperature, °K (OR). 

= 273 + ts for metric 

Equation 2-7 

= 460 + ts for English 

Equation 2-8 

Tstd = Standard absolute temperature, 293°K (528°R) 

Vs = Average stack gas velocity, m/sec (ft/sec). 

p = Velocity head of stack gas, mm H20 (in. H20l. 

3,600 = Conversion factor, sec/hr. 

· 18.0 = Molecular weight of water, g/g-mole (lb-lb-mole). 
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METHOD 3 - GAS ANALYSIS FOR CARBON DIOXIDE, OXYGEN, EXCESS AIR, AND DRY 
- MOLECULAR WEIGHT 

1. Principle and Applicability 

1 • 1 Principle: A gas sample is extracted from a stack, by one of the 

following methods: (1) single-point. grab sampli g; 

• 

(2) single-point, integrated sampling.; or (3) 

multi-point. integrated sampling. The gas sample is 

analyzed for percent carbon dioxide (CO2). percen 

oxygen (02), and, if necessary. percent carbon 

monoxide (CO). If a dry molecular weight 

determination is to be made, either. an Orsat or a 

Fyritel1 analyzer or other analyzers specified in 

Method 100 may be used for the analysis; for exce s 

air or emission rate correction factor determinat on, 

an Orsat analyzer or analyzers specified in Method 

100 must be used. 

• 1.2 Applicability: This method is applicable for determining co2 an 

o2 concentrations. excess air, and dry molecular 

weight of a sample from a gas stream of a fossil fuel 

combustion process. The method may also be 

applicable to other processes where it has been 

determined that compounds other than co2• o2• CO 

and nitrogen (N2) are not present in concentrati n 

sufficient to affect the results • 

.!.I Mention of trade names or specific products does not constitute 
endorsement by the Afr Resources Board. 
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Other methods, as well as modifications to the 

procedure described herein, are also applicable for 

some or all of the above determinations. Examples 

specific methods and modifications include: (1) a 

multi-point sampling method using an Orsat analyzer 

to analyze individual grab samples obtained at each 

point; (2) a method using co2 or o2 and 

stoichiometric calculations to determine dry 

molecular weight and excess air; (3) assigning a 

value of 30.0 for dry molecular weight, in lieu of 

actual measurements, for processes burning natural 

gas, coal, or oil. These methods and modifications 

may be used, but are subject to the approval of the 

Control Agency's Authorized Representative. 

2. Apparatus 

As an alternative to the sampling apparatus and systems described herein 

other sampling systems (e.g., liquid displacement) may be used provided 

such systems are capable of obtaining a representative sample and 

maintaining a constant sampling rate, and are otherwise capable of 

yielding acceptable results. Use of such systems is subject to the 

approval of the Control Agency's Authorized Representative. 

2.1 Grab Sampling (Figure 3-1) 

2.1.l Probe. The probe should be made of stainless steel or 

borosilicate glass tubing and should be equipped with an 

in-stack or out-stack filter to remove particulate matter (a 
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Other methods, as well as modifications to the 

procedure described herein, are also applicable for 

some or all of the above detenninations. Examples 

specific methods and modifications include:. (1) a 
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approval of the Control Agency's Authorized Representative. 

2.1 Grab Sampling (Figure 3-1) 

2.1.l Probe. The probe should be made of stainless steel or 

borosilicate glass tubing and should be equipped with an 

in-stack or out-stack filter to remove particulate matter (a 
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plug of glass ~,ool is satisfactory for this purpose). 

other material inert to o2, CO2, CO, and N2 and 

resistant to temperature at sampling conditions may be 

for the probe; examples of such material are aluminum, co per, 

quartz glass and Teflon. 

2.1.2 Pump. A one-way squeeze bulb, or equivalent, is used to 

transport the gas sample to the analyzer. 

• 
2.2 Integrated Sampling (Figure 3.2) 

2.2.1 Probe. A probe such as that described in Section 2.1.1 i 

suitable. 

2.2.2 Condenser. An air-cooled or water-cooled condenser, or o her 

condenser that will not remove o2, co2, CO, and N2 may 

be used to remove excess moisture which would interfere w th 

the operation of the pump and flow meter • 

• 2.2.3 Valve. A needle valve is used to adjust sample gas flow 

rate. 

2.2.4 Pump. A leak-free, diaphragm-type pump, or equivalent, i 

used to transport sample gas to the flexible bag. Instal a 

small surge tank between the pump and rate meter to elimi ate 

the pulsation effect of the diaphragm pump on the rotamet r. 
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2.2.5 Rate Meter. The rotameter, or equivalent rate meter, used·''· 

should be capable of measuring flow rate to within_: 2 perce t 

of the selected flow rate. A flow rate range of 500 to 1000 

cm3/min is suggested. 

2.2.6 Flexible Bag. Any leak-free plastic (e.g., Tedlar, Mylar, 
" 

Teflon) or plastic-coated aluminum (e.g., aluminized Mylar) 

bag, or equivalent, having a capacity consistent with the 

selected flow rate and time length of the test run, may be 

used. A capacity in the range of 55 to 90 liters is 

suggested. • 
To leak-check the bag, connect it to a water manometer and 

pressurize the hag to 5 to 10 cm H2o (2 to 4 in H2o) and 

allow to stand overnight. A deflated bag indicates a leak. 

2.2.7 Pressure Gauge. A water-filled U-tube manometer, or 

equivalent, of about 30 cm (12 in) is used for the flexible 

bag leak-check. • 
2.2.8 Vacuum Gauge. A mercury manometer, or equivalent, of at 

760 mm Hg (30 in Hg) is used for the sampling train 

leak-check. 

2.3 Analysis. For Orsat and Fyrite analyzer maintenance and operation 

procedures, follow the instructions recommended by the manufacture, 

unless otherwise specified herein. 

3-4 



2.2.5 Rate Meter. The rotameter, or equivalent rate meter, used-' 

should be capable of measuring flow rate to within±_ 2 percen 
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2.3.1 Dry Molecular Weight Determination. An Orsat analyzer or 

- Fyrite type combustion gas analyzer may be used. 

2.3.2 Emission Rate Correction Factor or Excess Air Oeterminati n. 

An Or sat analyzer must be used. For 1ow co2 ( 1 ess than 4. 

percent} or high o2 (greater than 15.0 percent) 

concentrations, the measuring burette of the Orsat must h ve 

at least 0.1 percent subdivisions. 

• 3. Dry Molecular Weight Determination 

Any of the three sampling and analytical procedures described below ma be 

used for determining the dry molecular weight. 

3.1 Single-Point, Grab Sampling and Analytical Procedure 

3.1. l The sampling point in the duct shall either be at the .cent id 

of the cross section or at a point no closer to the walls 

• 
1.00 m (3.3 ft), unless otherwise specified by the Control 

Agency's Authorized Representative.· 

3.1.2 Set up the equipment as shown in Figure 3.1, making sure a 1 

connections ahead of the analyzer are tight and leak-free. If 

an Orsat analyzer is used, it is reconunended that the anal zer 

be leak-checked by following the procedure in Section 5. 
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3.1.3 Place the probe in the stack. with the tip of the probe 'i 

positioned at the sampling point; purge the sampling line. 

Draw a sample into the analyzer and immediately analyze it fr 

· percent co2 and percent o2• Determine the percentage of 

the gas that is N2 and CO by subtracting the sum of the 

percent CO2 and percent o2 from l 00 percent. Calculate 

the dry molecular weight as indicated in Section 6.3. 

3.1.4 Repeat the sampling. analysis. and calculation procedures, 

until the dry molecular weights of any three grab samples 

differ from their mean by no more than 0.3 g/g-mole (0.3 •lb/lb-mole). 

Average these three molecular wet ghts. and report the result I 
I 

to the nearest 0.1 g/g-mole (lb/lb-mole). 

3.2 Single-Point, Integrated Sampling and Analytical Procedure 

3.2.1 The sampling point in the duct shall be located as specified 

in Section 3.1.1. 

3.2.2 Leak-check (optional) the flexible bag as in Section 2.2.6. • 
Set up the equipment as shown in Figure 3-2. Just prior to 

sampling, leak-check (optional) the train by placing a vacuu 

gauge at the condenser inlet. pulling a vacuum of at least 2 0 

mm Hg (1 O in Hg). p 1 uggi ng the outlet at the qui ck di sconnec • 

arid then turning off the pump. The vacuum should remain 

stable for at least 0.5 minute. Evacuate the flexible bag. 
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3.1.3 Place the probe in the stack, with the tip of the probe 

positioned at the sampling point; purge the sampling line. 

Draw a sample into the analyzer and immediately analyze it fo 

percent co2 and percent o2. Detennine the percentage of 

the gas that is N2 and CO by subtracting the sum of the 

percent co2 and percent o2 from 100 percent. Calculate 

the dry molecular weight as indicated in Section 6.3. 

3.1.4 Repeat the sampling, analysis, and calculation procedures, 

until the dry molecular weights of any three grab samples 

differ from their mean by no more than 0.3 g/g-mole (0.3 

1 b /1 b-mo1 e ) • 

Average these three molecular weights, and report the results 

to the nearest 0.1 g/g-mole (lb/lb-mole). 

3.2 Single-Point, Integrated Sampling and Analytical Procedure 

3.2.l The sampling point in the duct shall be located as specified 

in Section 3.1.1. 

3.2.2 Leak-check (optional) the flexible bag as in Section 2.2.6. 

Set up the equipment as shown in Figure 3-2. Just prior to 

sampling, 1 eak-check (optional) the train by placing a vacuu 

gauge at the condenser inlet, pulling a vacuum of at least 2 0 

mm Hg (10 in Hg), plugging the outlet at the quick disconnec , 

and the~ turning off the pump. The vacuum shou1d remain 

stable for at·least 0.5 minute. Evacuate the flexible bag. 
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Connect the probe and place it in the stack, with the tip of 

the probe positioned at the sampling point; purge the sampli 

line. Next, connect the bag and make sure that all 

connections are tight and leak-free. 

3.2.3 Sample at a constant rate. The sampling run should be 

simultaneous with, and for the same total length of time 

the pollutant emission rate determination. Collection of at 

least 30 liters (1.00 ft3) of sample gas is recommended; 

however, smaller volumes may be collected, if desired. 

3. 2. 4 Obtain one integrated flue gas sample during each pollutant 

emission rate determination. Within 8 hours after the sampl 

is taken, analyze it for percent co2 and percent o2 using 

either an Orsat analyzer or a Fyrite-type combustion gas 

analyzer. If an Orsat analyzer is used, it is recommended 

that the Orsat leak-check described in Section 5 be performe 

before this determination; however, the check is optional. 

Determine the percentage of the gas that is N2 and CO by 

subtracting the sum of the percent co2 and percent o2 from 

100 percent. Calculate the dry molecular weight as indicate 

in Section 6.3. 

3.2.5 Repeat the analysis and calculation procedures until the 

individual dry molecular weights for any three analyses 

from their mean by no more than 0.3 g/g-mole (0.3 

l b /1 b-mole) • 
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Connect the probe and place it in the stack, with the tip of 

the probe positioned at the sampling point; purge the sampli 

line. Next, connect the bag and make sure that all 

connections are tight and leak-free. 

3.2.3 Sample at a constant rate. The sampling run should be 

simultaneous with, and for the same total length of ti.me as, 

the pollutant emission rate detennination. Collection of at 

least 30 liters {1.00 ft3} of sample gas is reconnnended; 

however, smaller volumes may be collected, if desired. 

3. 2. 4 Obtain one integrated flue gas sample during each po11 utant 

emission rate detennination. Within 8 hours after the sampl 

is taken, analyze it for percent co2 and percent o2 using 

either an Orsat analyzer or a Fyrite-type combustion gas 

analyzer. If an Orsat analyzer is used, it is recommended 

that the Orsat leak-check described in Section 5 be performe 

before this detennination; however, the check is optional. 

Determine the percentage of the gas that is N2 and CO by 

subtrac:ting the sum of the percent co2 and percent o2 from 

100 percent. Calculate the dry molecular weight as indicate 

in Section 6.3. 

3.2.5 Repeat the analysis and calculation procedures until the 

g 

individual dry molecular weights for any three analyses dif er 

from their mean by no more than 0.3 g/g-mole (0.3 

1 b/1 b-mole}. 

3-8 



Average these three molecular weights, and report the res l ts 

to the nearest 0.1 g/g-mole (O.l lb/lb-mole). 

3.3 Multi-Point, Integrated Sampling and Analytical Procedure 

3.3.l Unless otherwise specified by the Control Agency's Author zed 

Representative, a minimum of eight traverse points 

used for circular stacks having diameters less than 0.61 (24 

in), a minimum of nine shall be used for rectangular stac s 

having equivalent diameters less than 0.61 m (24 in), and a 

• minimum of twelve traverse points shall be used for all o her 

cases. The traverse points shall be located according to 

Method l. The use of fewer points is subject to approval of 

the Control Agency's Authorized Representative. 

3.3.2 Follow the procedures outlined in Sections 3.2.2 through 

3.2.5, except for the following; traverse all sampling points 

and sample at each point for an equal length of time. Rec rd 

• sampling data as shown in Figure 3-3 . 

4. Emission Rate Correction Factor or Excess Air Determination· 

Note: A Fyrite-type combustion gas analyzer is not acceptable fo 

excess air or emission rate correction factor determination, 

approved by the Control Agency's Authorized Representative. 

percent co2 and percent o2 are measured, the analytical results 

of any of the three procedures given below may also be used for 

calculating the dry molecular weight. 
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Each of the three procedures below shall be used only when specif'ieid 

in an applicable subpart of the standards. The use of these 

procedures for other purposes must have specific prior approval of 

the Control Agency's Authorized Representative. 

4.1 Single Point, Grab Sampling and Analytical Procedure 

4. 1.1 The sampling point in the duct shall either be at the centro~ d 
'~ ' 

of the cross-section or at a point no closer to the walls th' n 
' 

1.00 m (3.3 ft}, unless otherwise specified by the 

administrator. 

•4.1.2 Set up the equipment as shown in Figure 3-1, making sure all 

connections ahead of the analyzer are tight and leak-free. 

Leak-check the Orsat analyzer according to the procedure 

described in Section 3. This leak-check is mandatory. 

4.1.3 Place the probe in the stack, with the tip of the probe 

positioned at the sampling point; purge the sampling line. 

Draw a sample into the analyzer. For emission rate correction • 

factor determination, i11111ediately analyze the sample, as 

outlined in Sections 4.1.4 and 4.1.5, for percent co2 or 

percent o2. If excess air is desired, proceed as follows: 

(1) inmediately analyze the sample, as in Sections 4. 1.4 an 

4.1.5, for percent CO2, o2, and CO; (2} determine the 

percentage of the gas that is N2 by subtracting the sum of 

the percent co2, percent o2, and percent CO from 100 
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Each of the three procedures below shall be used only when specifie 

in an applicable subpart of the standards. The use of these 

procedures for other purposes must have specific prior approval of 

the Control Agency's Authorized Representative. 

4.1 Single Point, Grab Sampling and Analytical Procedure 

4. 1. 1 The sampling point in the duct shall either be at the centi:-o 

of the cross-section or at a point no closer to the walls th 

1.00 m (3.3 ft), unless otherwise specified by the 

administrator. 

4.1.2 Set up the equipment as shown in Figure 3~1, making sure all 

connections ahead of the analyzer are tight and leak-free. 

Leak-check the Orsat analyzer according to the procedure 

described in Section 3. This leak-check is mandatory. 

4.1.3 Place the probe in the stack, with the tip of the probe 

positioned at the sampling point; purge the sampling line. 

Draw a sample into the analyzer. For emission rate correcti 

factor detennination, immediately analyze the sample, as 

outlined in Sections 4. 1. 4 and 4. 1. 5. for percent co2 or 

percent o2. If excess air is desired, proceed as follows: 

(1) immediately analyze the sample, as in Sections 4.1.4 and 

4. l.5, for percent co2, o2, and CO; (2) determine the 

percentage of the gas that is N2 by subtracting the sum of 

the percent CO2, percent o2, and percent CO from 100 
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percent; and (3) calculate percent excess air as outlined in 

Section 6.2. 

4. 1.4 To ensure complete absorption of the ·co2, o2, or if 

• 

applicable, CO, make repeated passes through each absorbing 

solution until two consecutive readings are the same. Several 

passes ( three or four) should be made between readings. (If 

constant readings cannot be obtained after three consecutive 

readings, replace the absorbing solution.) 

4.1.5 After the analysis is completed, leak-check (mandatory) the 

Orsat analyzer once again, as described in Section 5. · For the 

results of the analysis to be valid, the Orsat analyzer must 

pass this leak test before and after the analysis. Note: 

Since this single-point, grab sampling and analytical 

procedure is normally conducted in conjunction with a 

single-point, grab sampling and analytical procedure for a 

• pollutant, only one analysis is ordinarily conducte~ • 

Therefore, great care must be taken to obtain a valid sa ple 

and analysis. Although in most cases only CO2 or o2 is 

required, it is recommended that both CO2 and o2 be 

measured, and that Citation 5 in the Bibliography be use to 

validate the analytical data. 

4.2 Single-Point, Integrated Sampling and Analytical Procedure 
'· 

4.2.1 The sampling point in the duct shall be located as speci ied 

in Section 4.1.1. 
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4.2.2 Leak-check (mandatory) the flexible bag as in Section 2.2:6. 

Set up the equipment as shown in Figure 3-2. Just prior to 

sampling, leak-check (mandatory) the train by placing a vacu m 

gauge at the condenser inlet, pulling a vacuum of at least 2 0 

mm Hg (10 in Hg), plugging the outlet at the quick disco~?~c , . 
and then turning off the pump. The vacuum shall remain stab ;e 

for at least 0.5 minute. Evacuate the flexible bag. Connec. 

the probe and place it in the stack, with the tip of 

positioned at the sampling point; purge the sampling line. 

Next, connect the bag and make sure that all connections are 

tight and leak free. 

4.2.3 Sample at a constant rate, or as specified by the Control 

Agency's Authorized Representative. The sampling run must b 

simultaneous with, and for the same total length of time as, 

the pollution emission rate determination. Collect at least 

30 liters (1.00 ft3) of sample gas. Smaller volumes may be 

collected, subject to approval of the Control Agency's 

Authorized Representative. 

4.2.4 Obtain one integrated flue gas sample during each pollutant 

emission rate determination. For emission rate correction 

factor determination, analyze the sample within 4 hours afte 

it is taken for percent co2 or percent o2 (as outlined in 

Sections 4.2.5 through 4.2.7). The Orsat analyzer must be 

leak-checked {see Section 5) before the analysis. 

air is desired, proceed as follows: (1) within 4 hours afte 
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4.2.2 Leak-check (mandatory) the flexible bag as in Section 2.2:0. 

Set up the equipment as shown in Figure 3-2. Just prior to 

sampling, leak-check (mandatory) the train by placing a vacuu 

gauge at the condenser inlet, pulling a vacuum of at least 25 

mm Hg (10 in Hg), plugging the outlet at the quick disconnect, 
. ' 

and then turning off the pump. The vacuum shall remain stabl 

for at least 0.5 minute. Evacuate the flexible bag. Connec 

the probe and place it in the stack, with the tip of the pro e 

positioned at the sampling point; purge the sampling line. 

Next, connect the bag and make sure that all connections are 

tight and leak free. 

4.2.3 Sample at a constant rate, or as specified by the Control 

Agency's Authorized Representative. The sampling run must b 

simultaneous with, and for the same total length of time as, 

the pollution emission rate determination. Collect at least 

30 liters (1.00 ft3) of sample gas. Smaller volumes may be 

collected, subject to approval of the Control Agency's 

Authorized Representative. 

4.2.4 Obtain one integrated flue gas sample during each pollutant 

emission rate determination. For emission rate correction 

factor determination, analyze the sample within 4 hours afte 

it is taken for percent co2 or percent o2 (as outlined in 

Sections 4.2.5 through 4.2.7). The Orsat analyzer must be 

leak-checked (see Section 5) before the analysis. If excess 

air is desired, proceed as follows: (1) within 4 hours aft r 
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the sample is taken, analyze it (as in Sections 4.2.5 thr 

4.2.7) for percent CO2, o2, and CO; (2) determine the 

percentage of the gas that is N2 by subtracting the sumo 

the percent co2, percent o2 and percent CO from 100 

percent; (3) calculate percent excess air, as outHned in 

Section 6.2. 

4.2.5 To ensure cpmplete absorption of the co2, o2, or if 

applicable, CO, make repeated passes through each absorbi 

ugh 

g 

• solution untfl two consecutive readings are the same. Se eral 

passe's ( three or four) should be made between readings. If 

constant readings cannot be obtained after three consecut ·ve 

readings, replace the absorbing solution.) 

4.2.6 Repeat the analysis until the following criteria are met: 

• 
4.2.6. l For percent co2, repeat the analytical procedure 

until the results of any three analyses differ b no 

more than (a) 0.3 percent by volume when CO2 is 

greater than 4.0 percent or (b) 0.2 percent by v lume 

when co2 is less than or equal to 4.0 percent • 

. Average the three acceptable values of percent C 2 
and report the results to the nearest 0.1 percen. 

4.2.6.2 For percent o2, repeat the analytical procedure 

until the results of any three analyses differ b no 

more than (a) 0.3 percent by volume when o2 isl ss 
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than 15.0 percent or (b) 0.2 percent by volume when 

o2 is greater than or equal to 15.0 percent. 

Average the three acceptable values of percent o2 

and report the results to the nearest 0.1 percent. 

4.2.6.3 For percent CO, repeat the analytical procedure unti 

the results of any three analyses differ by no more 

than 0.3 percent. Average the three acceptable 

values of percent CO and report the results to the 

nearest 0.1 percent. 

•4.2.7 After the analysis is completed, leak-check (mandatory) the 

Orsat analyzer once again, as described in Section 5. For th 

results of the analysis to be valid, the Orsat analyzer must 

pass this leak test before and after the analysis. 

Note: Although in most instances only co2 or o2; is 

required, it is recommended that both co2 and o2 be 

measured, and that Citation 5 in the Bibliography be used to 

validate the analytical data. • 
4.3 Multi-Point, Integrated Sampling and Analytical Procedure 

4.3. l Both the minimum number of sampling points and the sampling 

point location shall be as specified in Section 3.3.l of thi 

method. The use of fewer points than specified is subject t 

the approval of the Control Agency's Authorized 

Representative. 
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than 15.0 percent or (b} 0.2 percent by volume when 

o2 is greater than or equal to 15.0 percent. 

Average the three acceptable values of percent o2 
and report the results to the nearest 0.1 percent. 

4.2.6.3 For percent CO, repeat the analytical procedure unti 

the results of any three analyses differ by no more 

than 0.3 percent. Average the three acceptable 

val~es of percent CO and report the results to the 

nearest 0.1 percent. 

4.2.7 After the analysis is completed, leak-check (mandatory} the 

Orsat analyzer once again, as described in Section 5. For th 

results of the analysis to be valid, the Orsat analyzer must 

pass this leak test before and after the analysis. 

Note: A-1 though in most instances only co2 or o2; is 

required, it is recommended that both co2 and o2 be 

measured, and that Citation 5 in the Bibliography be used to 

validate the analytical data. 

4.3 Multi-Point, Integrated Sampling and Analytical Procedure 

4.3.l Both the minimum number of sampling points and the sampling 

point location shall be as specified in Section 3.3.l of thi 

method. The use of fewer points than specified is subject t 

the approval of the Control Agency's Authorized 

Representative. 
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4.3.2 Follow the procedures outlined in Section 4.2.2 through 4 

except for the fo11 owing: Traverse a11 samp1 i ng points a 

sample at each point for an equal length of time. Record 

sampling data as shown in Figure 3-3. 

5. Leak-Check Procedure for Orsat Analyzers 

Moving an Orsat analyzer frequently causes it to leak. Therefore, an 

Orsat analyzer should be thoroughly leak-checked on site before the f 

gas sample is introduced into it. The procedure for leak-checking an 

• Orsat analyzer is: 

5. 1. 1 Bring the 1 i quid 1 evel in each pipette up to the reference 

on the capillary tubing and then close the pipette stopcock 

5.1.2 Raise the leveling bulb sufficiently to bring the confining 

2.7, 

d 

ue 

ark 

liquid meniscus onto the graduated portion of the burette ad 

then close the manifold stopcock • 

• 5.1.3 Record the meniscus position. 

5.1.4 Observe the meniscus in the burette and the liquid level in 

· pipette for movement over the next 4 minutes. 

5. l. 5 For the Orsat analyzer to pass the leak-check, two conditio 

must be met. 
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5.1.5.1 The liquid level in each pipette must not fall belo~ 

the bottom of the capillary tubing during this 

4-minute interval. 

5.1.5.2 The meniscus in the burette must not change by more 

than 0.2 ml during this 4-minute interval. 

5.1.6 If the analyzer fails the leak-check procedure, all rubber 

connections and stopcocks should be checked until the cause f 

the leak is identified. Leaking stopcocks must be 

disassembled, cleaned, and regreased. Leaking rubber •connections must be replaced. After the analyzer is 

reassembled, the leak-check procedure must be repeated. 

6. Calculations 

6. 1 Nomenclature. 

= Dry molecular weight, g/g-mole (lb/lb-mole)Md 

Percent EA = Percent excess air. 

Percent co2 = Percent co2 by volume (dry basis). 

Percent o2 = Percent o2 by volume (dry basis). • 
Percent CO = Percent CO by volume (dry basis). 

Percent N2 = Percent N2 by volume (dry basis). 

0.264 = Ratio of o2 to N2 in air, v/v. 

0.280 = Molecular weight of N2 or CO, divided by 100. 

0.320 = Molecular weight of o2 divided by 100. 

0.440 = Molecular weight of CO2 divided by 100 
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5.1.5.1 The liquid level in each pipette must not fall belo 

the bottom of the capillary tubing during this 

4-minute interval. 

5.1.5.2 The meniscus in the burette must not change by more 

than 0.2 ml during this 4-minute interval. 

5.1.6 If the analyzer fails the leak-check procedure, all rubber 

connections and stopcocks should be checked until the cause f 

the leak is identified. Leaking stopcocks must be 

disassembled, cleaned, and regreased. Leaking rubber 

connections must be replaced. After the analyzer is 

reassembled, the 1 eak-check procedure .must be repeated. 

6. Calculations 

6.1 Nomenclature. 

= Dry molecular weight, g/g-mole (lb/lb-mole)Md 

Percent EA = Percent excess air. 

Percent co2 = Percent co2 by volume (dry basis). 

Percent o2 = Percent o2 by volume (dry basis). 

Percent CO = Percent CO by volume (dry basis). 

Percent N2 . = Percent N2 by volume (dry basis). 

0.264 = Ratio of o2 to N2 in air, v/v. 

0.280 = Molecular weight of N2 or CO, divided by 100. 

0.320 = Molecular weight of o2 divided by l 00. 

0.440 = Molecular weight of CO2 divided by 100 
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6.2 Percent Excess Air. Calculate the percent excess air (if 

applicable), 

Equation 3-1 

The equation above assumes that ambient air is used as th 

by substituting the appropriate values of percent O, 

CO, and N2 (obtained from Section 4.1.3 or 4.2.4) into Equation 

3-1. 

Note: 

source of o2 and that the fuel does not contain appreciable amou[ts 

• of N2 (as do coke or blast furnace gases). For those cases when 

appreciable amounts of N2 are present (coal, oil, and natural ga 

do not contain appreciable amounts of N2) or when oxygen enrichm 

is used, alternate methods, subject to approval of the Control 

Agency's Authorized Representative, are required. 

6.3 Dry Molecular Weight. Use Equation 3-2 to calculate the dry 

molecular weight of the stack gas . 

• Md= 0.440 (percent CO2)+ 0.320 (percent o2) + 

0.280 (percent N2 + percent CO) 

Equation 3-2 

Note: The above equation does not consider argon in air (about 

nt 

.9 

percent, molecular weight of 37.7). A negative error of about O 4 

percent is introduced. The tester may opt to include argon int e 

analysis using procedures subject to approval of the Control Age cy's 

Authorized Representative. 
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES 

1. Principle and Applicability 

1.1 Principle: 

1.2 Applicability: 

• 

• 

A gas sample is extracted at a constant rate from 

source; moisture is removed from the sample strea 

and detennined either volumetrically or 

gravimetrically. 

This method is applicable for detennining the 

moisture content of stack gas • 

Two procedures are given. The first is a referen 

method, for accurate determinations of moisture 

content (such as are needed to calculate emission 

data). The second is an approximation method, wh 

provides estimates of percent moisture to aid in 

setting isokinetic sampling rates prior to a 

pollutant emission measurement run. The 

approximation method described herein is only a 

suggested approach; alternative means for 

approximating the moisture content, e.g., drying 

tubes, wet bulb-dry bulb techniques, condensation 

techniques, stoichiometric calculations, previous 

experience, etc., are also acceptable. 

The reference method is often conducted 

the 

e 

ch 

simultaneously with a pollutant emission measurem nt 

run; when it is, calculation of percent isokineti , 
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pollutant emission rate, etc., for the run shall be i 

I 

based upon the results of the reference method or is 

equivalent; these calculations shall not be base~ 

upon results of the approximation method, unless th · 

approximation method is shown, to the satisfaction ;f 

the Control Agency's Authorized Representative, to .e 

capable of yielding results within 1 percent H20 of i 

the reference method. 

Note - The reference method may yield questionabl 

results when applied to saturated gas 

streams or to streams that contain water • 
droplets. Therefore, when these condition 

exist or are suspected, a second 

determination of the moisture content shal 

be made simultaneously with the reference -
method, as follows: Assume that the gas 

stream is saturated. Attach a temperature 

sensor [capable of measuring to+ 1°c 

(2°F)] to the reference method probe. • 
Measure the stack gas temperature at each 

traverse point (see Section 2.2.1) during 

the reference method traverse; calculate e 

average stack gas temperature. Next, 

determine the moisture percentage, either 

by: (1) using a psychrometric chart and 

making appropriate 
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pollutant emission rate, etc., for the run shall be 

based upon the results of the reference method or it 

equivalent; these cal cul ati ons sha11 not be based 

upon results of the approximation method, unless the 

approximation method is shown, to the.satisfaction o 

the Control Agency's Authorized Representative, to b 

capable of yielding results within 1 percent H20 of 

the reference method. 

Note - ·The reference method may yield questionable 

results when applied to saturated gas 

streams or to streams that contain water 

droplets. Therefore, when these condition 

exist or are suspected, a second 

determination of the moisture content shall 

be made simultaneously with the reference 

method, as follows: Assume that the gas 

stream is saturated. Attach a temperature 

sensor [capable of measuring to! 1°c 

(2°F)] to the reference method probe. 

Measure the stack gas temperature at each 

traverse point (see Section 2.2.1) during 

the reference method traverse; calculate t e 

average stack gas temperature. Next, 

determine the moisture percentage, either 

by: (1) using a psychrometric chart and 

making appropriate 

4-2 



corrections if stack pressure is differe t 

from that of the chart, or (2) using 

saturation vapor pressure tables. In ca es 

where the psychrometric chart or the 

saturation vapor pressure tables are not 

applicable (based on evaluation of the 

process), alternate methods, subject to he 

approval of the Control Agency's Authori ed 

Representative, shall be used • 

• 2. Reference Method 

The procedure described in Method 5 for determining moisture content i 

acceptable as a reference method. 

• 

2.1 Apparatus 

A schematic of the sampling train used in this reference method i 

shown in Figure 4-1. All components shall be maintained and 

calibrated according to the procedure outlined in Method 5 • 

2.1.l Probe. The probe is constructed of stainless steel or gla s 

tubing, sufficiently heated to prevent water condensation, and 

is equipped with a filter either in-stack (e.g., a plug of 

glass wool inserted into the end of the probe) or heated 

out-stack (e.g., as described in Method 5) to remove 

particulate matter. 
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When stack conditions permit, other metals or plastic tubi 

may be used for the probe, subject to the approval of the 

Control Agency's Authorized Representative. 

2.1.2 Condenser. The condenser consists of four impingers conne 

in series with ground glass, leak-free fittings or any 

similarly leak-free non-contaminating fittings. 

third, and fourth impingers shall be of the Greenburg-Smit 

design, modified by replacing the tip with a l. 3 centimete 

(l/2 inch) ID glass tube extending to about 1.3 cm (l/2 in• from the bottom of the flask. The second impinger shall 

the Greenburg-Smith design with the standard tip. 

Modifications (e.g., using flexible connections between th 

g 

ted 

) 

• 

impingers, using materials other than glass, or using flex"ble 

vacuum lines to connect the filter holder to the condenser) 

may be used, subject to the approval of the Control Agency's 

Authorized Representative . 

The first two impingers shall contain known volumes of wat r, 

the third shall be empty, and the fourth s.hall contain a k own 

weight of 6 to 16 mesh indicating type silica gel, or 

equivalent desiccant. If the silica gel has been previous y 

used, dry at 175°c (350°F) for 2 hours. New silica gel 

may be used as received. A thermometer, capable of measur·ng 

temperature to within 1°c (2°F), shall .be placed at the 

outlet of the fourth impinger, for monitoring purposes. 
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n 

Alternatively, any system may be used (subject to the approv~l 

of the Control Agency's Authorized Representative) that cools 

the sample gas stream and allows measurement of both the wat 

that has been condensed and the moisture leaving the 

condenser, each to within l ml or l g. Acceptable means are 

to measure the condensed water, either gravimetrically or 

volumetrically, and to measure the moisture leaving the 

condenser by: (1) monitoring the temperature and pressure at. 

the exit of the condenser and using Dalton's law of partial 

pressures, or (2) passing the sample gas stream through a 

tared silica gel (or equivalent desiccant) trap, with exit 

gases kept below 20°c (68°F), and determining the weight • 
gain. 

If means other than silica gel are used to determine the 

amount of moisture leaving the condenser, it is recommended 

that silica gel (or equivalent) still be used between the 

condenser system and pump, to prevent moisture condensation 

the pump and metering devices and to avoid the need to make 

corrections for moisture in the metered volume. • 
2.1.3 Cooling System. An ice bath container and crushed ice (or 

equivalent) are used to aid in condensing moisture. 

2.1.4 Metering System. This system includes a vacuum gauge, 

leak-free pump, thermometers capable of measuring temperatu 

to within 3°c (5.4°F), dry gas meter capable of measuring 
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Alternatively, any system may be used (subject to the approva 

of the Control Agency's Authorized Representative) that cools 

the sample gas stream and allows measurement of both the wate 

that has been condensed and the moisture leaving the 

condenser, each to within 1 ml or 1 g. Acceptable means are 

to measure the condensed water, either gravimetrically or 

volumetrically, and to measure the moisture leaving the 

condenser by: (1) monitoring the temperature and pressure at 

the exit of the. condenser and using Dalton's law of partial 

pressures, or (2) passing the sample gas stream through a 

tared silica gel (or equivalent desiccant) trap, with exit 

gases kept below 20°c (68°F), and determining the weight 

gain. 

If means other than silica gel are used to detennine the 

amount of moisture leaving the condenser, it is recommended 

that silica gel (or equivalent) still be used between the 

condenser system and pump, to prevent moisture condensation in 

the pump and metering devices and to avoid the need to make 

corrections for moisture in the metered volume. 

2.1.3 Cooling System. An ice bath container and crushed ice (or 

equivalent) are used to aid in condensing moisture. 

2.1.4 Metering System. This system includes a vacuum gauge, 

leak-free pump, thermometers capable of measuring temperatur 

to within 3°c (S.4°F), dry gas meter capable of measuring 

4-6 



volume to within 2 percent, and related equipment as show in 

Figure 4-1. Other metering systems, capable of maintaini g a 

constant sampling rate and determining sample gas volume, may 

be used, subject to the approval of the Control Agency's 

Authorized Representative. 

2.1.5 Barometer. Mercury, aneroid, or other barometer capable 

measuring atmospheric pressure to within 2.5 mm Hg {0.1 i 

Hg) may be used. In many cases, the barometric reading my be 

• obtained from a nearby national weather service station, in 

which case the station value (which is the absolute baro tric 

pressure) shall be requested and an adjustment for elevation 

differences between the weather station and the sampling point 

shall be applied at a rate of minus 2.5 mm Hg (0.1 in. Hg) per 

30 m (100 ft) elevation increase or vice versa for elevati n 

decrease. 

• 2.1.6 Graduated Cylinder and/or Balance. These items are used t 

measure condensed water and moisture caught in the silica 

to within l ml or 0.5 g. Graduated cylinders shall have 

subdivisions no greater than 2 ml. Most laboratory balanc 

are capable of weighing to the nearest 0.5 g or less. These 

balances are suitable for use here. 

s 

2.2 Procedure. The following procedure is written for a condenser sy tern 

(such as the impinger system described in Section 2.1.2) 

incorporating volumetric analysis to measure the condensed moistu e, 
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and silica gel and gravimetric analysis to measure the moisture 

leaving the condenser. 

2.2.1 Unless otherwise specified by the Control Agency's Authorize 

Representative, a minimum of eight traverse points shall be 

used for circular stacks having diameters less than 0.61 m 

(24 in), a minimum of nine points shall be used for 

rectangular stacks having equivalent diameters less than 

0. 61 m ( 24 in), and a minimum of twelve traverse points shal 

be used in all other cases. The traverse points shall be 

located according to Method 1. The use of fewer points is • 

subject to the approval of the Control Agency's Authorized 

Representative. Select a suitable probe and probe length su h 

that all traverse points can be sampled. Consider sampling 

from opposite sides of the stack (four total sampling ports) -

for large stacks, to pennit use of shorter probe lengths. 

Mark the probe with heat resistant tape or by some other 

method to denote the proper distance into the stack or 

for each sampling point. Place known volumes of water in 

first two impingers. Weigh and record the weight of the • 
silica gel to the nearest 0.5 g, and transfer the silica gel 

to the fourth impinger; alternatively, the silica gel may 

first be transferred to the impinger, and the weight of the 

silica gel plus impinger recorded. 

2.2.2 Select a total sampling time such that a minimum total gas 

volume of 0.60 scm (21 scf) will be collected, at a rate no 
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and silica gel and gravimetric analysis to measure the moisture 

leaving the condenser. 

2.2.1 Unless otherwise specified by the Control Agency's Authorize 

Representative, a minimum of eight traverse points shall be 

used for circular stacks having diameters less than 0.61 m 

(24 in), a minimum of nine points shall be used for 

rectangular stacks having equivalent diameters less than 

0.61 m (24 in), and a minimum of twelve traverse points shal 

be used in all other cases. The traverse points $hall be 

located according to Method 1. The use of fewer points is 

subject to the approval of the Control Agency's Authorized 

Representative. Select a suitable probe and probe length su 

that all traverse points can be sampled. Consider sampling 

from opposite sides of the stack (four total sampling ports) 

for large stacks, to penni t use of shorter probe lengths. 

Mark the probe with heat resistant tape or by some other 

method to denote the proper distance into the stack or duct 

for each sampling point. Place known volumes of water in th 

first two impingers. Weigh and record the weight of the 

silica gel to the nearest 0.5 g, and transfer the silica gel 

to the fourth impinger; alternatively, the silica gel may 

first be transferred to the impinger, and the weight of the 

silica gel plus impinger recorded. 

2.2.2 Select a total sampling time such that a minimum total gas 

volume of 0.60 scm (21 scf) will be collected, at a rate no 
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greater than 0.021 m3/min (0.75 cfm). When both moisture 

content and pollutant emission rate are to be determined, the 

moisture detennination shall be simultaneous with, and fo the 

same total length of time as, the pollutant emission rate run, 

unless otherwise specified in an applicable subpart of th 

standards. 

• 
2.2.3 Set up the sampling train as shown in Figure 4-1. Turn o the 

probe heater and (if applicable} the filter heating syste to 

temperatures of about 120°c (248°F}, to prevent water 

condensation ahead of the condenser; allow time for the 

• 

temperature to stabilize. Place crushed ice in the ice b 

container. It is required that a leak check be perfonned 

before and after each test as follows: Disconnect the pr be 

from the first impinger or (if applicable) from the filte 

holder. Plug the inlet to the first impinger (or filter 

holder) and pull a 380 mm (15 in) Hg vacuum; a lower vacuu 

may be used, provided that it is not exceeded during the 

test. A leakage rate in excess of 4 percent of the averag 

sampling rate or 0.00057 m3/min (0.02 cfm), whichever is 

less, is unacceptable. Following the leak check, 

the probe to the sampling train. 

2.2.4 During the sampling run, maintain a sampling rate within l 

percent of constant rate, or as specified by the Control 

Agency's Authorized Representative. For each run, record 
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FIGURE 4.2 
Example Data Sheet for Moisture Determination 

State of California 
AIR RESOURCES BOARD 

WATER VAPOR CALCULATIONS 

Standard Conditions 68°F and 29. 92 in. Hg 

Ambient Condtions °F and in. Hg 

Ji. 

( 
:in~ .........~~-~•-·-·•· ....··· .. •· ~· 

• 
528 ,, ..., V., P" 

♦----• - •• , ,_,,._. J\ __,,....• .._. . .,. ~ ~• h1 ~- .. ;-.1, - ('l'i,64) ( )( ) = .,,..-.--,, .. ___ ., ·•·"•··'"\ ·--~ 
29 .. 9~'. :i l"l. Ht-;· ~ ;r:: I. / 

\"::-~·.. :·.:'.: .::,·;_" ·,tt~t~: :-.:r,~i.1~.i·.:\1.·:"'. (,.,·,-.:,-~~:_) 
,,.. ,. ', ..,.. ,_....... ~-·-•··•.. «--·--···--~--.-,....-•.-·,.·-···"•·· .., t.'.,. 

) • 
C. Moisture ConLrnt ·in Stack Gas (B,1) in_Percent 

( )
B X 100 ~ . --- --- •.... - .. ·•···. ----- X 100 =-

Bw -· /1. + I\ ( ) 

D. lf calcul,0 t0·.'. 1:10is:un.' cc,1tcnt: (c) is 
greater ti;M1 at saturat i ,:,n ter:1pcr·::~un: 
{e.g. 212°F or below) 11~e the t~tilr 
for mois ttire content. 

t.: ,,.,., 
(;(\ 

7, ;- ~l . ~-\ l 'r :: o 
':..:-',."/! lS:..~ 
•' ., •. i •• ~ ,-.. 
~ .. :.·:. ~' j /(\ ',.J 
~- '-' • ~;• I :_: 0 :j 

,~10 Li.·, :~,e, ..·:o.Jl :.-'.io s:1.2 
~ 1 ~ ' ' 1 ,. -- : . f J I _;; I • ' ! _., ~ •"1 , C· -') ... 'l ;. .:, c- i ~ '.) 

1 

l i " .) J .-, : .( ,_ \J;4 •4 ' ; j ..;.. ) • 

• -- ..·- ! ,_, _________ ...-·--- --.~·· ·,-~-·---·"·-~-·t-~---·--··
4-10 



---

l"luUKI:. 4,2 

Example Data Sheet for Mai sture Determination 

State of California 
AIR RESOURCES BOARD 

WATER VAPOR CALCULATIONS 

Standard Conditions 68°F and 29.92 in. Hg 

Ambient Condtions °F and in. Hg 

( 
\ 
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\ I 
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(B\v) in Percent 

( ) 
- ----·- --..··-- __ ,, __ ,, ______ X 100 .c::. 

( ) 
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(e.q. ?12°!-' or below) use the ti1tlir.1 

for mr,i s t:ir.-:• content. 
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data required on the example data sheet shown in Figure 4 

Be sure to record the dry gas meter reading at the beginn 

and end of each sampling time increment and whenever samp 

is halted. Take other appropriate readings at each sampl 

point, at least once during each time increment. 

2.2.5 To begin sampling, position the probe tip at the first 

traverse point. Immediately start the pump and adjust th 

flow to the desired rate. Traverse the cross section, 

• sampling at each traverse point for an equal length of ti 

Add more ice and, if necessary, salt to maintain a temper 

of less than 20°c (68°F) at the silica gel outlet. 

2.2.6 After collecting the sample, disconnect the probe from th 

filter holder (or from the first impinger) and conduct a 

check (mandatory) as described in Section 2.2.3. Record 

• 
leak rate. If the leakage rate exceeds the allowable rat, 

the tester shall either reject the test results or shall 

correct the sample volume as in Section 6.3 of Method 5. 

Next, measure the volume of the moisture condensed to the 

nearest ml. Determine the increase in weight of the sili a 

gel (or silica gel plus impinger) to the nearest 0.5 g. 

Record this information and calculate the moisture percen age, 

as described in 2.3 below. 

2. 

ng 

ing 

ture 

eak 

he 
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2.3 Calculations. Carry out the following calculations, retaining at 

least one extra decimal figure beyond that of the acquired data. 

Round off figures after final calculation. 

2.3.l Nomenclature. 

Bws = Proportion of water vapor, by volume, in 
stream. 

= Molecular weight of water, 18.0 g/g mole (18.0 
l b/1 b-mole). 

Pm = Absolute pressure (for this method, same as 
barometric pressure) at the dry gas meter, mm H 
(in Hg). •

= Standard absolute pressure, 760 mm Hg (29.92 inPstd 
Hg) 

R = Ideal gas constant, 0.06236 (mm Hg) (m3)/ 
(g-molej (KO) for metric units and 21.85 (in
Hg) (ft )/(lb-mole) (OR) for English units. 

Tm = Absolute temperature at meter. OK (OR). 

Tstd = Standard absolute temperature, 2930 K 
(5280R). 

Vm = Dry gas volume measured by the dry gas meter, 
(def). 

· AVm = Incremental dry gas volume measured by dry gas 
meter at each traverse point, dcm (def). • 

Vm(std) = Dry gas volume measured by the dry gas meter, 
corrected to standard conditions, dscm (dscf). 

Ywc(std) = Volume of water vapor condensed corrected to 
standard conditions, scm (scf). 

Vwsg(std) = Volume of water vapor collected in silica gel 
corrected to standard conditions, scm (scf). 

Vf = Final volume of condenser water, ml. 

Vi = Initial volume, if any, of condenser water, ml. 

Wf = Final weight of silica gel plus impinger, g. 
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Wi = Initial weight of silica gel or silica gel lus 
impinger, g. 

Y = Dry gas meter calibration factor. 

Pw = Density of water, 0. 9982 g/ml (0. 002201 1b/1 1). 

2.3.2 Volume of water vapor condensed. 

(Vf - Vi ) Pw RTstd
Vwc(std) = 

Pstd Mw 

= K1 (Vf - Vil 

Equation 

• 
4-1 

where: K1 = o. 001333 m3/ml for metric uni ts 

= 0.04707 ft3/ml for English u its 

2.3.3 Volume of water vapor collected in silica gel • 

.DiL.::.1!.i.lJ!!.std .
Vwsg(std) = 

Pstd Mw 

= K2 (Wf - Wi) 

Equation -2 

where: K2 = 0.001335 m3/g for metric unit 

= 0.04715 ft3/g for English uni s 

• 2.3.4 Sample gas volume • 

Vm(std) = Vm y (Pm) (Tstdl 
(Pstdl (Tm) 

= K3Y. (~:p~ 
Equation 4-3 

where: K3 = 0.3858 OK/mm Hg for metric units 

17.65 OR/in. Hg for English units 

NOTE: If the post-test leak rate (Section 2.2.6 

exceeds the allowable rate, correct the v lue 

of Vm in Equation 4-3 as described in 

Section 6.3 of Method 5. 
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2.3.5 Moisture Content 

Ywc(std) + Ywsg(std)
Bws = 

Ywc(std) + Ywsg(std) + Ym(std) 

Equation 4-4 

NOTE: In saturated or moisture droplet-laden gas streams, 

calculations of the moisture content of the stack 

shall be made, one using a value based upon the 

saturated conditions (see Section.1.2); and another 

based upon the results of the impinger analysis. The 

lower of these two values of Bws shall be considered 

correct. • 

2.3.6 Verification of constant sampling rate. For each time 

increment, determine the AVm. Calculate the average. If 

the value for any time increment differs from the average by 

more than 10 percent, reject the results and repeat the run. i 

3. Approximation Method 

The approximation method described below is presented only as a suggeste 

method (see Section 1.2). • 
3.1 Apparatus 

3.1.l Probe. Stainless steel or glass tubing, sufficiently heated 

to prevent water condensation and equipped with a filter 

(either in-stack or heated out-stack) to remove particulate 

matter. A plug of glass wool, inserted into the end of the 

probe, is a satisfactory filter. 
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3.1.2 

3.1.3 

3.1.4 

3.1.5 

3.1.6 

• 3.1.7 

3.1.8 

• 
3.1.9 

3.1.10 

3.1.11 

Impingers. Two midget impingers, each with 30 ml. capaci 

or equivalent. 

Ice Bath. Container and ice, to aid in condensing moistu 

impingers. 

Drying Tube. Tube packed with new or regenerated 6-to 16 

indicating-type silica gel (or equivalent desiccant), to 

the sample gas and to protect the meter and pump. 

Valve. Needle valve, to regulate the sample gas flow rat 

Pump. Leak-free, diaphragm type, or equivalent to pull t 

gas sample through the train • 

Volume meter. Dry gas meter, sufficiently accurate to me 

the sample volume within 2 percent and calibrated over th 

range of flow rates and conditions actually encountered d 

sampling. 

Rate Meter. Rotameter to measure the flow range from 0 t 

1pm (0 to 0.11 cfm). 

Graduated cylinder, 25 ml. 

e in 

mesh 

ry 

e 

sure 

ring 

Barometer. Mercury, aneroid, or other barometer, as desc ibed 

in Section 2.1.5. above. 

Vacuum Gauge. At least 760 mm Hg (30 in. Hg) gauge, to b 

used for the sampling leak check. 

3. 2 Procedure 

3.2.l Place exactly 5 ml distilled water in each impinger. 

Leak-check the sampling train as follows: Temporarily inert 

a vacuum gauge at or near the probe inlet; then, plug the 

probe inlet and pull a vacuum of at least 250 mm Hg (10 i 
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of 2 percent of the average 

Hg). Note the time rate of change of the dry gas meter dial 

alternatively, a rotameter (0-40 cc/min.) may be temporarily 

attached to the dry gas meter outlet to detennine the leakag 

rate. A leak rate not in excess 

sampling rate is acceptable. 

Note - Carefully release the probe inlet plu~ before 

off the pump. 

3.2.2 Connect the probe, insert it into the stack, and sample at a 

constant rate of 2 1pm (0.071 cfm). Continue sampling until •the dry gas meter registers about 30 liters (1.1 ft3) or 

until visible liquid droplets are carried over from the firs ' 
' 

impinger to the second. Record temperature, pressure, 

gas meter readings as required by Figure 4-4. 

3.2.3 After collecting the sample, combine the contents of the 

impingers and measure the volume to the nearest 0.5 ml. 

3.3 Calculations. The calculation method presented is designed to· • 
estimate the moisture in the stack gas; therefore, other data, whic. 

are only necessary for accurate moisture determinations, are not 

collected. The following equations adequately estimate the moistur 

content, for the purpose of determining isokinetic sampling rate 

settings. 
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• Figure 4 .:?,. vloisture-sampling train• approximation method • 
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3.3.1 Nomenclature. 

= 

=8ws 

= 

Pm = 

Pstd = 

R = 

Tm = 

Tstd = 

= 

= 

= 

=Ym(std) 

=Ywc(std) 

=Pw 
y = 

Approximate proportion. by volume. of water 
vapor in the gas stream leaving the second 
impinger, 0.025. 

Water vapor in the gas stream, proportion by 
volume. 

Molecular weight of water, 18.0 g/g-mole (18.0 
l b/1 b-mole). 

Absolute pressure (for this method, same as 
barometric pressure) at the dry gas meter. 

Standard absolute pressure, 760 mm Hg (29.92 
in Hg). 

Ideal gas constant. 0.06236 (mm Hg)
(m3)/(g-mole) (OK) for metric units and 
21.85 (in Hg) (ftl)/lb-mole (OR) for 
English units 

Absolute temperature at meter. 0 (OR). 

Standard absolute temperature, 293°K 
(5280R). 

Final volume of impinger contents, ml. 

Initial volume of impinger contents, ml. 

Dry gas volume measured by dry gas meter. de 
(def). 

Dry gas volume measured by dry gas meter. 
corrected to standard conditions. dscm (dscf 

Volume of water vapor condensed, corrected t 
standard conditions, scm (scf). 

Density of water. 0.9982 g/ml (0.002201 lb/m ). 

Dry gas meter calibration factor. 

• 

• 
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3.3.1 Nomenclature. 

Bws 

Pstd 

R 

Ym( std) 

. Vwc(std) 

Pw 

y 

= Approximate proportion, by volume, of water 
. vapor in the gas stream leaving the second 

impinger, 0.025. 

= Water vapor in the gas stream, proportion by 
volume. 

= Molecular weight of water, 18.0 g/g-mole (18.0 
1b/1 b-mole). 

= Absolute pressure (for this method, same as 
barometric pressure) at the dry gas meter. 

= Standard absolute pressure, 760 mm Hg (29.92 
in Hg). 

= Ideal gas constant, 0.06236 {mm Hg)
(m3)/(g-mole) (OK) for metric units and 
21.85 (in Hg) (ft3)/lb-mole (OR) for 
English units 

= Absolute temperature at meter, 0 (OR). 

= Standard absolute temperature, 293°K 
{5280R). 

= Final volume of impinger contents, ml. 

= Initial volume of impinger contents, ml. 

= Dry gas volume measured by dry gas meter, de 
(def). 

= Dry gas volume measured by dry gas meter, 
corrected to standard conditions, dscm (dscf 

= Volume of water vapor condensed, corrected t 
standard conditions, scm (scf). 

= Density of water, 0.9982 g/ml (0.002201 1b/m ). 

= Dry gas meter calibration factor. 
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3.3.2 Volume of water vapor collected. 

(Vf - Vi)Pw RT(std)
Vwc(std) = 

Pstd Mw 

= Kl (Vf - Vi) 

Equation 4-5 

where: = 0. 001333 m3/ml for metric uni tsK1 
= 0.04707 ft3/ml for English units 

3.3.3 Gas Volume 

• 
Vm (std) = Vm(f!!!._)

Pstd 

Equation 4-6 

where: K2 = 0.3858 °K/mm Hg for metric units 

= 17.64 °R/in. Hg for English units 

3.3.4 Approximate moisture content. 

Vwc ______ +BwmBws = 

Vwc(std) + Vm(std) 

• Vwc= + (0.025) 
Ywc(std) + Ym(std) 

Equation 4-7 

Calibration 

4.1 For the reference method, calibrate equipment as specified in 

following sections of Method 5; Section 5-3 (metering system); 

Section 5.5 (temperature gauges); and Section 5.7 (barometer). 

recoirmended leak check of the metering system (Section 5.6 of 

Method 5) also applies to the reference method. For the 
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METHOD 5 - DETERMINATION OF PARTICULATE MATTER EMISSIONS FROM STATIONARY 

SOURCES 

l. Principle and Applicability 

1.1 Principle: Particulate matter is withdrawn isokinetically f om 

the source and collected on a glass fiber filter 

maintained at a temperature in the range of 120 

14°C (248 .:_ 25°F) or such other temperature as 

specified by an applicable subpart of the standa 

• or approved by the Control Agency's Authorized 

Representative for a particulate application. 

particular mass, which includes any material tha 

condenses at or above the filtration temperature, is 

determined gravimetrically after removal of 

uncombined water. 

• 
Since the definition of particulate matter is no 

consistent in all rules, the particulate matter datch 

should be itemized by weight as follows: (1) Filter 

Catch, (2) Probe Catch, (3) Impinger Catch, and (4) 

Solvent Extract to allow adjustment of the 

particulate matter determination to be consisten 

with the applicable regulation. 

1.2 Applicability: This method is applicable for the determination f 

particulate emissions from stationary sources. 
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2. Apparatus 

2.1 Sampling Train. A schematic of the sampling train used in this 

method is shown in Figure 5-1. Complete construction details are 

given in APTD-0581 (Citation 2 in Section 7); commercial models of 

this train are also available. For changes from APTD-0581 and for 

allowable modifications of the train shown in Figure 5-1, see the 

following subsections. 

The operating and maintenance procedures for the sampling train ar 

described in APTD-0576 (Citation 3 in Section 7). Since correct 
i 

usage is important in obtaining valid results, all users should red • 

APTD-0576 and adopt the operating and maintenance procedures 

outlined in it, unless otherwise specified herein. The sampling 

train consists of the following components: 

2. 1 • 1 Probe Nozzle. Stainless steel (316) or glass with sharp 

tapered leading edge. The angle of taper shall be <30° 

and the taper shall be on the outside to preserve a 

constant internal diameter. The probe nozzle shall be o 

the button-hook or elbow design, unless otherwise 

specified by the Control Agency's Authorized • 
Representative. If made of stainless steel, the nozzle 

shall be constructed from seamless tubing; other materia !s 

of construction may be used, subject to the approval of 

the Control Agency's Authorized RepreseDtative. 
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·figure 5-1 Particulate Sampling Train 
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(1/8 to 1/2 

A range of nozzle sizes suitable for isokinetic 

should be available, e.g., 0.32 to 1.27 cm 

in.} or larger if higher volume sampling trains are used 

inside diameter (ID} nozzles in increments of 0.16 cm 

(1 /16 in}. Each nozzle shall be calibrated according. ~o 

the procedures outlined in Section 5. 

2.1.2 Probe Liner. Borosilicate or quartz glass tubing with a 

heating system capable of maintaining a gas temperature 

the exit end during sampling of 120.:!:_14°C (248.:!:_25°F}, 

or such other temperature as specified by an applicable 

subpart of the standards or approved by the Control • 
Agency's Authorized Representative for a particular 

application. (The tester may opt to operate the equipme 

at a temperature lower than that specified.) Since the 

actual temperature at the outlet of the probe is not 

usually monitored during sampling, probes constructed 

according to APTD-0581 and utilizing the calibration 

curves of APTD-0576 (or calibrated according to the 

procedure outlined in APTD-0576) will be considered • 
acceptable. 

Either borosilicate or quartz glass probe liners may be 

used for stack temperatures up to about 480°C ( 900°F); 

quartz liners shall be used for temperatures between 480 
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and 9oo0 c (900 and l ,650°F). Both types of liners ma 

be used at higher temperatures than specified for sho 

periods of time, subject to the approval of the Contr l 

Agency's Authorized Representative. The softening 

temperature for borosilicate is a20°c ( l , 508°F), and 

for quartz it is l,5oo0 c (2,732°F). 

• 
Whenever practical, every effort should be made to us 

borosilicate or quartz glass probe liners. Alternati ely, 

metal liners (e.g., 316 stainless steel, Incoloy 825,11 

or other corrosion resistant metals) made of seamless 

tubing may be used, subject to the approval of the Co trol 

Agency's Authorized Representative. 

• 

2.1.3 Pitot Tube. Type S, as described in Section 2.1 of Mthod 

2, or other device approved by the Control Agency's 

Authorized Representative. The pitot tube shall be 

attached to the probe (as shown in Figure 5-1) 

constant monitoring of the stack gas velocity. The i 

(high pressure) opening plane of the pitot tube shall be 

even with or above the nozzle entry plane (see Method 2, 

Figure 2-6b) during sampling. The Type S pitot tube 

assembly shall have a known coefficient, determined a 

outlined in Section 4 of Method 2. 

1/ Mention of trade names or specific products does not constitute 
endorsement by the Air Resources Board. 

5-5 



2. 1.4 Differential Pressure Gauge. Inclined manometer or 

equivalent device (two), as described in Section 2.2 of 

Method 2. One manometer shall be used for velocity head 

( P) readings, and the other, for orifice differential 

pressure readings. 

2.1.5 Filter Holder. Borosilicate glass, with a glass frit 

filter support and a silicone rubber gasket. Other 

materials of construction (e.g. stainless steel, Teflon, 

Viton) may be used, subject to approval of the Control 

Agency's Authorized Representative. The holder design •shall provide a positive seal against leakage from the 

outside or around the filter. The holder shall be 

attached immediately at the outlet of the probe (or 

cyclone, if used). 

2.1.6 Filter Heating System. Any heating system capable of 

maintaining a temperature around the filter holder durin' 

sampling of 120,: 14°c (248,: 25°F), or such other • 

temperature as specified by an applicable subpart of the 

standards or approved by the Control Agency's Authorized 

Representative for a particular application. 

Al tern a ti vely, the tester may opt to operate the equi pme t 

at a temperature lower than that specified. A temperatu e 

gauge capable of measuring temperature to within 3°c 
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(5.4°F) shall be installed so that the temperature 

around the filter holder can be 

regulated and monitored during sampling. Heating sys 

other than the one shown in APTD-0581 may be used. 

2.1. 7 Impinger train. The following system shall be used t 

determine the stack gas moisture content and 

condensibles: Four impingers connected in series wit 

ems 

• 
leak-free ground glass fittings or any similar l eak-f ee 

non-contaminating fittings. The first, third, and forth 

impingers shall be of the Greenburg-Smith design, mod fied 

by replacing the tip with 1.3 cm (1/2 in) ID glass tu e 

extending to about 1.3 cm (1/2 in) from the bottom of the 

flask. The second impinger shall be of the 

Greenburg-Smith design with the standard tip. 

Modifications (e.g., using flexible connections betwe n 

the impingers, using materi.als other than glass, or u ing 

flexible vacuum lines to connect the filter holder to the• impinger train) may be used, subject ot the approval 

the Control Agency's Authorized Representative. The 

and second impingers shall contain known quantities o 

water (Section 4.1.3), the third shall be empty, and 

fourth shall contain a known weight of silica gel, or 

equivalent desiccant. A thermometer, capable of meas 

temperature to within 1°c (2°F) shall be placed at th 

f 

irst 

he 

outlet of the fourth impinger for monitoring purposes. 
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Alternatively, any system that cools the sample gas stream 

and allows measurement of the water condensed and moistu 

leaving the impinger train, each to within l ml 

e 

be used, subject to the approval of the Control Agency's' 

Authorized Representative. Acceptable means are to 

measure the condensed water either gravimetrical or 

volumetrically and to measure the moisture leaving the 

impinger train by; (1) monitoring the temperature and 

pressure at the exit of the impinger train and using 

Dalton's law of partial pressures; or (2) passing the 

sample gas stream through a tared silica gel (or •equivalent desiccant) trap with exit gases kept below 

20°c (68°F) and determining the weight gain. 

If means other than silica gel are used to determine the 

amount of moisture leaving the impinger train, it is 

reconrnended that silica gel {or equivalent) still be use 

between the impinger system and pump to prevent moisture 

condensation in the pump and metering devices and to avo d • 

the need to make corrections for moisture in the metered 

volume. 

NOTE: If a determination of particulate matter collecte 

in the impingers is desired in addition to moisture 

content, the impinger system described above shall be 
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reconmended that silica gel (or equivalent) still be 

between the impinger system and pump to prevent moisture 

condensation in the pump and metering devices and to avo"d 

the need to make corrections for moisture in the metered 

volume. 

NOTE: If a determination of particulate matter collecte 

in the impingers is desired in addition to moisture 

content, the impinger system described above shall be 
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used, without modification. Individual control agenc'es 

requiring this information shall be contacted as tote 

sample recovery and analysis of the impinger contents 

2.1.8 Metering System. Vacuum gauge, leak-free pump, 

thermometers capable of measuring temperature to with'n 

3°c (5.4°F), dry gas meter capable of measuring vol um 

to within 2 percent, and related equiment, as shown i 

Figure 5-1. Other metering systems capable of mainta"ning 

sampling rates within 10 percent of isokinetic and of 

determining sample volumes to within 2 percent may be' used, subject to the approval of the Control Agency's 

Authorized Representative. When the metering system s 

used in conjunction with a pitot tube, the system sha 1 

enable checks of isokinetic rates. 

Sampling trains utilizing metering systems designed fr 

higher flow rates than that described in APTD-0581 or 

' APTD-0576 may be used provided that the specification of 

this method are met. 

2.1.9 Barometer. Mercury, aneroid, or other barometer capa le 

of measuring atmospheric pressure to within 2.5 mm Hg (0.1 

in Hg). In many cases, the barometric reading may be 

obtained from a nearby national weather service stati n, 
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in which case the station value (which is the absolute· 

barometric pressure) shall be requested and an adjustmen 

for elevation differences between the weather station an 

sampling point shall be applied at a rate of minus 2.5 

Hg (0.1 in Hg) per 30 m (100 ft) elevation increase or 

vice versa for elevation decrease. 

2.1.10 Gas Density Determination Equipment. Temperature sensor , 

and pressure gauge, as described in Sections 2.3 and 2.4 

of Method 2, and gas analyzer, if necessary, as describe 

in Method 3. The temperature sensor shal 1, preferably, e I 
permanently attached to the pitot tube or sampling probe 

in a fixed configuration, such that the tip of the senso 

extends beyond the leading edge of the probe sheath and 

does not touch any metal. Alternatively, the sensor may i 

be attached just prior to use in the field. Note, 

however, that if the temperature sensor is attached in 

field, the sensor must be placed in an interference-free, 

arrangement with respect to the Type S pitot tube openin s I(see Method 2, Figure 2-7). As a second alternative, if a 

difference of. not more than l percent in the average 

velocity measurement is to be introduced, the temperatur 

gauge need not be attached to the probe or pitot tube. 

(This alternative is subject to the approval of the 

Control Agency's Authorized Representative.) 
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2.2 Sample Recovery. The following items are needed: 

2.2.l Probe-Liner and Probe-Nozzle Brushes. Nylon bristle 

brushes with stainless steel wire handles. The probe 

brush shall have extensions (at least as long as the 

probe) of stainless steel, Nylon, Teflon, or similarl 

inert material. The brushes shall be properly sized nd 

shaped to brush out the probe liner and nozzle. 

2.2.2 Wash Bottles - Two. Glass wash bottles are recommend d; 

polyethylene wash bottles may be used at the option o the 

tester. It is recommended that acetone not be stored in 

polyethylene bottles for longer than a month. 

2.2.3 Glass Sample Storage Containers. Chemically resistan , 

borosilicate glass bottles, for acetone washes, 500 m or 

1000 ml. Screw cap liners shall either be rubber-bac ed 

Teflon or shall be constructed so as to be leak-free nd 

resistant to chemical attack by acetone. (Narrow mou h 

glass bottles have been found to be less prone to 

leakage.) Alternatively, polyethylene bottles may be used. 

2.2.4 Petri Dishes. For filter samples, glass or polyethyl ne, 

unless otherwise specified by the Control Agency's 

Authorized Representative. 
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2.2.5 Graduated Cylinder and/or Balance. To measure condensed 

water to within l ml or lg. Graduated cylinders shall 

have subdivisions no greater than 2 ml. Most laboratory 

balances are capable of weighing to the nearest 0.5 g or 

less. Any of these balances is suitable for use here an 

in Section 2.3.4. 

2.2.6 Plastic Storage Containers. Air-tight containers to 

silica gel. 

I I2.2.7 Funnel and Rubber Policeman. To aid in transfer of sili 
1 

a 

gel to container; not necessary if silica gel is weighed 

in the field. 

2.2.8 Funnel. Glass or polyethlene, to aid in sample recovery 

2.3 Analysis. For analysis, the following equipment is needed. 

2.3.l Glass Weighing Dishes. 

2.3.2 Desiccator. 

2.3.3 Analytical Balance. To measure to within 0.1 mg. 

2.3.4 Balance. To measure to within 0.5 g. 
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2.3.5 

2.3.6 

2.3.7 

3. Reagents 

3.1 Sampling. 

3.1.l 

.. 3.1.2 

Beakers. 250 ml. 

Hygrometer. To measure the relative humidity of the 

laboratory environment. 

Temperature Gauge. To measure the temperature of the 

laboratory environment. 

The reagents used in sampling are as follows: 

Filters. Glass fiber filters, without organic binder 

exhibiting at least 99.95 percent efficiency (_1£0.05 

percent penetration) on 0.3-micron dioctyl phthalate moke 

particles. The filter efficiency test shall be condu ted 

in accordance with ASTM standard method D2986-71. t 

data from the supplier's quality control program are 

sufficient for this purpose • 

Silica Gel. Indicating type, 6 to 16 mesh. If previ usly 

used, dry at 175°c (350°F} for 2 hours. New silica 

gel may be used as received. Alternatively, other ty es 

of desiccants (equivalent or better) may be used, sub ect 

to the approval of the Control Agency's Authorized 

Representative. 
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3. 1.3 Water. When analysis of the material caught in the 

impingers is required, distilled water shall be used. Rn 

blanks prior to field use to eliminate a high blank on 

test samples. 

3.1.4 Crushed Ice. 

3.1.5 Stopcock Grease. Acetone-i nsol ubl e, heat-stable silicon i 

grease. This is not necessary if screw-on connectors wi 

Teflon sleeves, or similar, are used. Alternatively, 

other types of stopcock grease may be use, subject to th • 

approval of the Control Agency's Authorized Representati e. 

3.2 Sample Recovery. Acetone - reagent grade, < 0.001 percent residue I 

in glass bottles - is required. Acetone from metal containers 

generally has a high residue blank and should not be used. 

Sometimes, suppliers transfer acetone to glass bottles from metal 

containers; thus, acetone blanks shall be run prior to field use a 

only acetone with low values {~0.001 percent) shall be used. Inn .. 
case shall a blank value of greater than 0.001 percent of the weig t 

of acetone used be subtracted from the sample weight. 

3.3 Analysis. Two reagents are required for the analysis: 

3.3.l Acetone. Same as 3.2. 
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on eac 

be 

3.3.2 Desiccant. Anhydrous calcium sulfate, indicating typ 

Alternatively, other types of desiccants may be used, 

subject to the approval of the Control Agency's Autho ized 

Representative. 

4. Procedure 

4.1 Sampling. The complexity of this method is such that, in order to 

obtain reliable results, testors should be trained and experien ed 

with the test procedures. 

4.1.1 Pretest Preparation. All the components shall be 

maintained and calibrated according to the procedure 

described in APTD-0576, unless otherwise specified he ein. 

.. 
Weigh several 200 to 300 g portions of silica gel in 

air-tight containers to the nearest 0.5 g. 

total weight of the silica gel plus container, 

container. As an alternative, the silica gel need no 

preweighed, but may be weighed directly in its 

sampling holder just prior to train assembly. 

Check filters visually against light for irregulariti s 
• 

and flaws or pinhole leaks, Label filters of the pro er 

diameter on the back side near the edge using numberi g 

machine ink. As an alternative, label the shipping 
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containers (glass or plastic petri dishes) and keep the 

filters in these containers at all times except during 

sampling and weighing. 

Desiccate the filters at 20 + 5.6°c (68 + 10°F) and 

ambient pressure for at least 24 hours and weigh at 

intervals of at least 6 hours to a constant weight, 

i.e., 0.5 mg change from previous weighing; record 
1

results to the nearest 0. 1 mg. During each weighing the 

filter must not be exposed to the laboratory atmosphere 

for a period greater than 2 minutes and a relative 

humidity above 50 percent. Alternatively, (unless 

otherwise specified by the Control Agency's Authorized 

Representative), the filters may be oven dried at 105°c 

(220°F) for 2 to 3 hours, desiccated for 2 hours, and 

weighed. Procedures other than those described, which 

account for relative humidity effects, may be used, 

subject to the approval of the Control Agency's Authoriz d 

Representative. .. 
4.1.2 Preliminary Determinations. Select the sampling site an 

the minimum number of sampling points according to Metho 

1 or as specified by the Control Agency's Authorized 

Representative. Detennine the stack pressure, 

temperature, and the range of velocity heads using Metho 

2; it is recommended that a leak-check of the pitot line 
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(see Method 2, Section 3.1) be performed. Determine he 

moisture content using Approximation Method 4 or its 

alternative for the purpose of making isokinetic samp ing 

rate settings. Detennine the stack gas dry molecular 

weight, as described in Method 2, Section 3.6; if 

integrated Method 3 sampling is used for molecular we ght 

determination, the integrated bag sample shall be tak n 

simultaneously with, and for the same total length of time 

as, the particulate sample run. 

Select a nozzle size based on the range of velocity h 

such that it is not necessary to change the nozzle si 

order to maintain isokinetic sampling rates. During 

run, do not change the nozzle size. Ensure that the. 

proper differential pressure gauge is chosen for the ange 

of velocity heads encountered (see Section 2.2 of 

Method 2). 

Select a suitable probe liner and probe length such tat 

all traverse points can be sampled. For large stacks 

consider sampling from opposite sides of the stack to 

reduce the length of probes. 

Select a total sampling time greater than or equal to the 

minimum total sampling time specified in the test 
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During preparation and, 

openings where 

procedures for the specific industry such that (1) the 

sampling time per point is not less than 2 min. (or some 

greater time interval as specified by the Control Agency s 

Authorized Representative), and (2) the sample volume 

taken (corrected to standard conditions) will exceed the 

required minimum total gas sample volume. The latter 

based on an approximately average sampling rate. 

It is recommended that the number of minutes sampled at 

each point be an integer or an integer plus one-half 

minute, in order to avoid timekeeping errors. The 

sampling time at each point shall be the same. 

In some circumstances, e,g., batch cycles, it may be 

necessary to sample for shorter times at the traverse 

points and to obtain smaller gas sample volumes. 

cases, the Control Agency's Authorized Representative's 

approval must first be obtained. 

4.1. 3 Preparation of Collection Train. 

assembly of the sampling train, keep all 

contamination can occur covered until just prior to 

assembly or until sampling is about to begin. 
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Pl ace l 00 ml of water in each of the first two imping rs, 

leave the third impinger empty, and transfer approxim tely 

200 to 300 g of prewei ghed silica gel from its contai 

to the fourth impinger. More silica gel may be used, 

care should be taken to ensure that it is not entrain d 

and carried out from the impinger during sampling. 

the container in a clean place for later use in the 

recovery. Alternatively, the weight of the silica gel 

plus impinger may be detennined to the nearest 0.5 g and 

recorded. 

Using a tweezer or clean disposable surgical gloves, place 

a labeled (identified) and weighed filter in the filt r 

holder. Be sure that the filter is properly centered and 

the gasket properly placed so as to prevent the sampl gas 

stream from circumventing the filter. Check the filter 

for tears after assembly is completed • .. 
When glass liners are used, install the selected nozzle 

using a Viton A 0-ring when stack temperatures are less 

than 260°c (500°F) and an asbestos string gasket when 

temperatures are higher. See APTD-0576 for details. 

Other connecting systems using either 316 stainless st el 

or Teflon ferrules may be used. When metal liners are 

used, install the nozzle as above or by a leak-free di ect 
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mechanical connection. Mark the probe with heat resist~nt 

tape or by some other method to denote the proper dista 

into the stack or duct for each sampling point. 

Set up the train as in Figure 5-1, using (if necessary) 

very light coat of silicone grease on all ground glass 

joints, greasing only the outer portion (see APTD-0576) 

avoid possibility of contamination by the silicone 

grease. Subject to the approval of the Control Agency' 

Authorized Representative, a glass cyclone may be used 

between the probe and filter holder when the total 

particulate catch is expected to exceed 100 mg or when 

water droplets are present in the stack gas. 

Place crushed ice around the impingers. 

4.1.4 Leak-Check Procedures. 

4.1.4.l Pretest Leak-Check. A pretest leak-check is 

required. The following procedure shall be used. 

After the sampling train has been assembled, turn 

and set the filter and probe heating systems at th 

desired operating temperatures. Allow time for th 

temperatures to stabilize. If a Viton A 0-ring or 

other leak-free connection is used in assembling t 

ce -

a 

to 

• 

n 

e 

probe nozzle to the probe liner, leak-check the tr'in 
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at the sampling site by plugging the nozzle and 

pulling a 380 mm Hg (15 in. Hg) vacuum. 

Note: A lower vacuum may be used, provided that it 

is not exceeded during the test. 

If an asbestos string is used, do not connect th 

probe to the train during the leak-check. Instead, 

leak-check the train by first plugging the inlet to 

• the filter holder (cyclone, if applicable) and 

pulling a 380 mm Hg (15 in. Hg) vacuum (see Note 

immediately above). Then connect the probe to the 

train and leak-cehck at about 25 mm Hg (1 in Hg) 

vacuum; alternatively, the probe may be leak-checked 

with the rest of the sampling train, in one step, at 

380 mm Hg (15 in. Hg) vacuum. Leakage rates in 

excess of 4 percent of the average sampling rate r 

0.00057 m3/min (0.02 cfm), whichever is less, are.. 
unacceptable. 

The following leak-check instructions for the 

sampling train described in APTD-0576 and APTD-0581 

may be helpful. Start the pump with bypass valve 

fully open and coarse adjust valve completely 

closed. Partially open the coarse adjust valve and 
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slowly close the bypass valve until the desired 

vacuum is reached. Do not reverse direction of 

bypass valve; this will cause water to back up into 

the filter holder. If the desired vacuum is 

exceeded, either leak-check at this higher vacuum o. 

end the leak-check as shown below and start over. 

When the leak-check is completed, first slowly remo e 
• 

the plug from the inlet to the probe, filter holder 

or cyclone (if applicable) and immediately turn off 

•the vacuum pump. This prevents the water in the 

impingers from being forced backward into the filte 

holder and silica gel from being entrained backward 

into the third impinger. 

4.1.4.2 Leak-Checks During Sample Run. If, during the 

sampling run, a component (e.g., filter assembly o 

impinger) change becomes necessary, a leak-check 

shall be conducted i111T1ediately before the change 

made. The leak-check shall be done according to th 

procedure outlined in Section 4.1.4.l above, excep 

that it shall be done at a vacuum equal to or grea r 

than the maximum value recorded up to that point i 

the test. If the leakage rate is found to be no 

greater than 0.00057 m3/min (0.02 cfm) or 4 percen 
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of the average sampling rate (whichever is less), the 

results are acceptable and no correction will nee to 

be applied to the total volume of dry .gas metered; 

if, however, a higher leakage rate is obtained, t e 

tester shal 1 either record the leakage rate and p an 

to correct the sample volume as shown in Section .3 

of this method, or shall void the sampling run. 

Immediately after component changes, leak-checks re 

optional; if such leak-checks are done, the procedure 

• outlined in Section 4.1.4.l above shall be used. 

4.1.4.3 Post-test Leak-Check. A leak-check is mandatory t 

the conclusion of each sampling run. The leak-ch ck 

shall be done in accordance with the procedures 

outlined in Section 4.1.4.1, except that it shall be 

conducted at a vacuum equal to or greater than th 

maximum value reached during the sampling run. If 

the leakage rate is found to be not greater than 

0. 00057 m3/min (0. 02 cfm) or 4 percent of the 

average sampling rate (whichever is less), the 

results are acceptable, and no correction need b 

applied to the total volume of dry gas metered. If, 

however, a higher leakage rate is obtained, the 

tester shall either record the leakage rate and 

correct the sample volume as shown in Section 6. of 

this method, or shall void the sampling run. 

.. 

-
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4. 1.5 Particulate Train Operation. During the sampling run,· 

maintain an isokinetic sampling rate (within 10 percent o 

true i sokinetic unless otherwise specified by the Control 

Agency's Authorized Representative) and a temperature 

around the filter of 120 + 14°C (248,::, 25°F), or such 

other temperature as specified by an applicable subpart f 
the standards or approved by the Control Agency's 

Authorized Representative. 

For each run, record the data required on a data sheet 

such as the one shown in Figure 5-2. Be sure to record •the initial dry gas meter reading. Record the dry gas 

meter readings at the beginning and end of each sampling! 

time increment, when changes in flow rates are made, 

before and after each leak-check, and when sampling is 

halted. Take other readings required by Figure 5-2 at 

least once at each sample point during each time increme 't 

and additional readings when significant changes (20 

percent variation in velocity head readings) necessitate .. 
additional adjustments in flow rate. Level and zero the 

manometer. Because the manometer level and zero may dri t 
I 

due to vibrations and temperature changes, make periodicj 

checks during the traverse. 
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Clean the portholes prior to the test run to minimize the 

chance of sampling deposited material. To begin sampling, 

remove the nozzle cap, verify that the filter and pro e 

heating systems are up to temperature, and that the pitot 

tube and probe are properly positioned. Position the 

nozzle at the first traverse point with the tip pointing 

directly into the gas stream. Immediately start the pump 

and adjust the flow to isokinetic conditions (Note: 

During the period before sampling begins point the nozzle 

downstream. Rotate the nozzle upstream iD111ediately before 

the sampling pump is turned on.) Nomographs are 

available, which aid in the rapid adjustment of the 

isokinetic sampling rate without excessive computations. 

These nomographs are designed for use when the Type S 

pitot tube coefficient is 0.85 ~ 0.02, and the stack gs 

equivalent density (dry molecular weight) is equal to 9 + 

4. APTD-0576 details the procedure for using the 

nomographs. If CP and Md are outside the above stated 

ranges do not use the nomographs unless appropriate st ps 

are taken to compensate for the deviations. (See Citation 

7 in Section 7.) 

When the stack is under significant negative pressure 

(height of impinger stem), take care to close the coar e 

adjust valve before inserting the probe into the stack to 
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prevent water from backing into the filter holder. If 

necessary, the pump may be turned on with the coarse 

adjust valve closed. 

When the probe is in position, block off the openings 

around the probe and porthole to prevent unrepresentativ 

dilution of the gas stream. 

Traverse the stack cross-section, as required by Method 

or as specified by the Control Agency's Authorized 

Representative, being careful not to bump the probe noz e • 

into the stack walls when sampling near the walls or whe 

removing or inserting the probe through the portholes; 

this minimizes the chance of extracting deposited materi 
! 
1. 

During the test run, make periodic adjustments to keep he 

temperature around the filter holder at the proper leveli; 

add more ice and, if necessary, salt to maintain a 

temperature less than 20°c (68°F) at the condenser/sili a .. 
gel outlet. Also, periodically check the level and zer ! 

of the manometer. 

If the pressure drop across the filter becomes too high 

making isokinetic sampling difficult to maintain, the 

filter may be replaced in the midst of a sample run. I 

• 
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prevent water from backing into the filter holder. If 

necessary, the pump may be turned on with the coarse 

adjust valve closed. 

When the probe is in position, block off the openings 

around the probe and porthole to prevent unrepresentative 

dilution of the gas stream. 

Traverse the stack cross-section, as required by Method l 

or as specified by the Control Agency's Authorized 

Representative, being careful not to bump the probe nozzle 

into the stack walls when sampling near, the walls or whe 

removing or inserting the probe through the portholes; 

this minimizes the chance of extracting deposited materi 1. 

During the test run, make periodic adjustments to keep t e 

temperature around the filter holder at the proper level 

add more ice and, if necessary, salt to maintain a 

temperature less than 20°c (68°F) at the condenser/silic 

gel outlet. Also, periodically check the level and zero 

of the manometer. 

If the pressure drop across the filter becomes too high, 

making isokinetic sampling difficult to maintain, the 

filter may be replaced in the midst of a sample run. It 
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is recommended that another complete filter assembly b 

used rather than attempting to change the filter itsel 

Before a new filter assembly is installed, conduct a 

leak-check (see Section 4.1.4.2) The total particulat 

weight shall include the summation of all filter assem ly 

catches. 

• 
A single train shall be used for the entire sample run, 

except in cases where simultaneous sampling is require in 

two or more separate ducts or at two or more different 

locations within the same duct, or, in cases where 

equipment failure necessitates a change of trains. In all 

other situations, the use of two or more trains will b 

subject to the approval of the Control Agency's Author·zed 

Representative. 

Note that when two or more trains are used, separate 

analyses of the front-half and (if applicable) impinge 

catches from each train shall be performed, unless 

identical nozzle sizes were used on all trains, in whi h 

case, the front-half catches from the individual train 

may be combined (as may the impinger catches) and one 

analysis of front-half catch and one analysis of impin er 

catch may be performed. Consult with the Control Agen y's 

Authorized Representative for details concerning the 

calculation of results when two or more trains are use 
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.. 

At the end of the sample run, turn off the coarse adjust' 

valve, remove the probe and nozzle from the stack, turn 

off the pump, record the final dry gas meter reading, an 

conduct a post-test leak-check, as outlined in Secti on 

4. l. 4. 3. Al so, leak-check the pi tot lines as described . 

.Method 2, Section 3.1; the lines must pass this 

leak-check, in order to validate the velocity head data. 
e 

4.1. 6 Calculation of Percent Isokinetic. Calculate percent 

isokinetic (see Calculations, Section 6) to determine 

whether the run was valid or another test run should be ' 

made. If there was difficulty in maintaining isokinetic• 

rates due to source conditions, consult with the Control 

Agency's Authorized Representative for possible variance 

on the isokinetic rates. 

4.2 Sample Recovery. Proper cleanup procedure begins as soon as the 

probe is removed from the stack at the end of the sampling period.• 

Allow the probe to cool. 

When the probe can be safely handled, wipe off all external 

particulate matter near the tip of the probe nozzle and place a ca 
1 

over it to prevent losing or gaining particulate matter. 

off the probe tip tightly while the sampling train is cooling dow 

as this would create a vacuum in the filter holder, thus drawing 

water from the impingers into the filter holder. 
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At the end of the sample run, turn off the coarse adjust' 

valve, remove the probe and nozzle from the stack, turn 

off the pump, record the final dry gas meter reading, and 

conduct a post-test leak-check, as outlined in Section 

4.1.4.3. Also, leak-check the pitot lines as described i 

Method 2, Section 3.1; the lines must pass this 

leak-check, in order to validate the velocity head data. 

4. 1.6 Calculation of Percent Isokinetic. Calculate percent 

isokinetic (see Calculations, Section 6) to detennine 

whether the run was valid or another test run should be 

made. If there was difficulty in maintaining isokinetic 

rates due to source conditions, consult with the Control 

Agency's Authorized Representative for possible variance 

on the isokinetic rates. 

4.2 Sample Recovery. Proper cleanup procedure begins as soon as the 

probe is removed from the stack at the end of the sampling period. 

Allow the probe to cool. 

When the probe can be safely handled, wipe off a11 external 

particulate matter near the tip of the probe nozzle and place a ca 

over it to prevent losing or gaining particulate matter. Do not c p 

off the probe tip tightly while the sampling train is cooling down 

as this would create a vacuum in the filter holder, thus drawing 

water from the impingers into the filter.holder. 
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Before moving the sample train to the cleanup site, remove the p obe 

from the sample train, wipe off the silicone grease, and cap the 

open outlet of the probe. Be careful not to lose any condensate 

that might be present. Wipe off the silicone grease from the fi ter 

inlet where the probe was fastened and cap it. Remove the umbil ·cal 

cord from the last impinger and cap the impinger. If a flexible 

line is used between the first impinger or condenser and the fil er 

holder, disconnect the line at the filter holder and let any 

condensed water or liquid drain into the impingers or condenser. 

After wiping off the silicone grease, cap off the filter holder 

outlet and impinger inlet. Either ground-glass stoppers, plasti 

caps, or serum caps may be used to close these openings. 

Transfer the probe and filter-impinger assembly to the cleanup 

area. This area should be clean and protected from the wind so hat 

the chances of contaminating or losing the sample will be 

minimized. 

Save a portion of the acetone used for cleanup as a blank. Take 200 

ml of this acetone directly from the wash bottle being used and 

place it in a glass sample container labeled "acetone blank." 

Inspect the train prior to and during disassembly and note any 

abnormal conditions. Treat the samples as follows: 
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Container No. 1. Carefully remove the filter from the filter holder 

and place it in its identified petri dish container. Use a pair o 

tweezers and/or clean disposable surgical gloves to handle the 

filter. If it is necessary to fold the filter, do so such that th 

particulate cake is inside the fold. Carefully transfer to the 

petri dish any particulate matter and/or filter fibers which adher 

to the filter holder gasket, by using a dry nylon bristle brush 

and/or a sharp-edged blade. Seal the container. 

Container No. 2. Taking care to see that dust on the outside oft e 

probe or other exterior surfaces does not get into the sample, 

quantitatively recover particulate matter or any condensate from t.e 

probe nozzle, probe fitting, probe liner, and from half of the 

filter holder by washing these components with acetone and placing 

the wash in a glass container. Distilled wa~er may be used 

of acetone when approved by the Control Agency's Authorized 

Representative and shall be used when specified by the Control 

Agency's Authorized Representative; in these cases, save a water 

blank and follow the Control Agency's Authorized Representative's 

directions on analysis. Perform the acetone rinses as follows: 

Carefully remove the probe nozzle and clean the inside surface by 

rinsing with acetone from a wash bottle and brushing with a nylon 

bristle brush. Brush until the acetone rinse shows no visible 

particles, after which make a final rinse of the inside surface with 

acetone. 
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Container No. 1. Carefully remove the filter from the filter holde 

and place it in its identified petri dish container. Use a pair of 

tweezers and/or clean disposable surgical gloves to handle the 

filter. If it is necessary to fold the filter, do so such that the 

particulate cake is inside the fold. Carefully transfer to the 

petri dish any particulate matter and/or filter fibers which adhere 

to the filter holder gasket, by using a dry nylon bristle brush 

and/or a sharp-edged blade. Seal the container. 

Container No. 2. Taking care to see that dust on the outside of th 

probe or other exterior surfaces does not get into the sample, 

quantitatively recover particulate matter or any condensate from th 

probe nozzle, probe fitting, probe liner, and from half of the 

filter holder by washing these components with acetone and placing 

the wash in a glass container. Distilled water may be used instead 

of acetone when approved by the Control Agency's Authorized 

Representative and shall be used when specified by the Control 

Agency's Authorized Representative; in these cases, save a water 

blank and follow the Control Agency's Authorized Representative's 

directions on analysis. Perform the acetone rinses as fo11 ows: 

Carefully remove the probe nozzle and clean the inside surface by 

rinsing with acetone from a wash bottle and brushing with a nylon 

bristle brush. Brush until the acetone rinse shows no visible 

particles, after which make a final rinse of the inside surface wi h 

acetone. 
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Brush and rinse the inside parts of the Swagelok fitting with 

acetone in a similar way until no visible particles remain. 

Rinse the probe liner with acetone by tilting and rotating the 

while squirting acetone into its upper end so that all inside 

surfaces will be wetted with acetone. Let the acetone drain fr 

the lower end into the sample container. A funnel (glass or 

polyethylene) may be used to aid in transferring liquid washes 

the container. Follow the acetone rinse with a probe brush. 

the probe in an inclined position, squirt acetone into the uppe 

robe 

m 

o 

end 

.. 

as the probe brush is being pushed with a twisting action throu h 

the probe; hold a sample container underneath the lower end of he 

probe, and catch any acetone and particulate matter which is br shed 

from the probe. Run the brush through the probe three times mo e 

until no visible particulate matter is carried out with the ace one 

or until none remains in the probe liner on visual inspection. With 

stainless steel or other metal probes, run the brush through in the 

above prescribed manner at least six times since metal probes h ve 

small crevices in which particulate matter can be entrapped. R nse 

the brush with acetone, and quantitatively collect these washin sin 

the sample container. After the brushing, make a final acetone 

rinse of the probe as described above. 

It is reconmended that two people be used to clean the probe to 

minimize sample losses. Between sampling runs, keep brushes cl an 

and protected from contamination. 
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After ensuring that all joints have been wiped clean of silicone 

grease, clean the inside of the front half of the filter holder by 

rubbing the surfaces with a nylon bristle brush and rinsing with 

acetone. Rinse each surface three times or more if needed to remo 

visible particulate. Make a final rinse of the brush and filter 

holder. Carefully rinse out the glass cyclone, also (if 

applicable). After all acetone washings and particulate matter ha~ 

been collected in the sample container, tighten the lid on the 

sample container so that acetone will not leak out when it is 

shipped t-0 the laboratory. Mark the height of the fluid level to 

determine whether or not leakage occurred during transport. Label 

the container to clearly identify its contents. 

Container No. 3. Note the color of the indicating silica gel to 

determine if it has been completely spent and make a notation of i 

condition. Transfer the silica gel from the fourth impinger to it 

original container and seal. A funnel may make it easier to pour 

the silica gel without spilling. A rubber policeman may be used a 

an aid in removing the silica gel from the impinger. It is not 

necessary to remove the small amount of dust particles that may 

adhere to the impinger wall and are difficult to remove. Since 

gain in weight is to be used for moisture calculations, do not use 

any water or other liquids to transfer the silica gel. 

is available in the field, follow the procedure for container No. 

in Section 4.3. 

• 
s 

' 

.. 

5-32 



After ensuring that all joints have been wiped clean of silicone 

grease, clean the inside of the front half of the filter holder by 

rubbing the surfaces with a nylon bristle brush and rinsing with 

acetone. Rinse each surface three times or more if needed to remov 

visible particulate. Make a final rinse of the brush and filter 

holder. Carefully rinse out the glass cyclone, also {if 

applicable). After all acetone washings and particulate matter hay 

been collected in the sample container, tighten the lid on the 

sample container so that acetone will not leak out when it is 

shipped to the laboratory. Mark the height of the fluid level to 

determine whether or not leakage occurred during transport. Label 

the container to clearly identify its contents. 

Container No. 3. Note the color of the indicating silica gel to 

determine if it has been completely spent and make a notation of i s 

condition. Transfer the silica gel from the fourth impinger to it 

original container and seal. A funnel may make it easier to pour 

the silica gel without spilling. A rubber policeman may be used a 

an aid in removing the silica gel from the impinger. It is not 

necessary to remove the small amount of dust particles that may 

adhere to the impinger wall and are difficult to remove. 

gain in weight is to be used for moisture calculations, 

any water or other liquids to transfer the silica gel. 

is available in the field, follow the procedure for container No. 

in Section 4. 3. 

If a balan e 
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Impinger Water. Treat the impingers as follows: Make a notatio of 

any color or film in the liquid catch. Measure the liquid which is 

in the first three impingers to within~ 1 ml by using a graduat d 

cylinder or by weighing it to within~ 0.5 g by using a balance if 

one is available). Record the volume or weight of liquid presen 

This information is required to calculate the moisture content o 

the effluent gas. (See note, Secti on 2. 1. 7. ) 

If a different type of condenser is used, measure the amount of 

moisture condensed either volumetrically or gravimetrically. 

Whenever possible, containers should be shipped in such a way th t 

they remain .upright at all times. 

4. 2. 1 Determination of the Particulate Concentration 

The particulate matter concentration is determined by 

isokinetically aspirating a measured volume of the s 

gas, catching the particulate in a filter, in the pro e, 

connecting tubing, and in the impingers, and dividing the 

weight of the particulate catch by the volume of gas. 

For the APCD rules, matter that is liquid at standard 

temperature must be included. This liquid matter is 

assumed to pass as a gas through the filter and to th n 

condense in the impinger water. The weight of this liquid 

particulate is determined by solvent extraction using 
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Probe Catch 

methylene chloride followed by an aqueous phase 

extraction. Caution must therefore be used not to let a 

acetone or other non-water rinse enter the impinger wate 

For the APCD rules, the combined weight of the particula 

matter caught in the probe, the filter and the impingers. 

e 

is used in the detennination of particulate matter 

concentration. For some rules only the combined weight 

the particulate matter caught in the probe and filter is 

used in the detennination. Accordingly, it is advisable i 

to report the weight of the impinger catch separately 

that both the APCD and the ARB determinations can be 

made. The total particulate matter catch may be itemize 

by weight as follows: (1) Filter Catch, (2) 

(3) Impinger Catch, and (4) Solvent Extract. 

4.3 Analysis. Record the data required on a sheet such as the one 

in Figure 5-3. Handle each sample container as follows: 

Container No. 1. Leave the contents in the shipping container or 

transfer the filter and any loose particulate from the sample 

container to a tared glass weighing dish. Desiccate for 24 hours n 

a desiccator containing anhydrous calcium sulfate. Weigh to a 

constant weight and report the results to the nearest 0.1 mg. For 

purposes of this Section, 4.3, the tenn "constant weight" means a 

• 



methylene chloride followed by an aqueous phase 

extraction. Caution must therefore be used not to let an 

acetone or other non-water rinse enter the impinger water. 

For the APCD rules, the combined weight of the particulat 

matter caught in the probe, the filter and the impingers 

is used in the determination of particulate matter 

concentration. For some rules only the combined weight o 

the particulate matter caught in the probe and filter is 

used in the determination. Accordingly, it is advisable 

to report the weight of the impi nger catch separately so 

that both the APCD and the ARB determinations can be 

made. The total particulate matter catch may be itemized 

by weight as follows: (1) Filter Catch, (2} Probe Catch, 

(3) Impinger Catch, and (4) Solvent Extract. 

4.3 Analysis. Record the data required on a sheet such as the one show 

in Figure 5-3. Handle each sample container as follows: 

Container No. 1. Leave the contents in the shipping container or 

transfer the filter and any loose particulate from the sample 

container to a tared glass weighing dish. Desiccate for 24 hours i 

a desiccator containing anhydrous calcium sulfate. Weigh to a 

constant weight and report the results to the nearest 0.1 mg. For 

purposes of this Secti on, 4. 3, the term "constant weight" means a 



difference of no more than 0.5 mg or l percent of total weight l ss 

tare weight, whichever is greater, between two consecutive 

weighings, with no less than 6 hours of desiccation time between 

weighings. 

Alternatively, the sample may be oven dried at 105°c (220°F) for 

2 to 3 hours, cooled in the desiccator, and weighted to a consta t 

weight, unless otherwise specified by the Control Agency's 

Authorized Representative. The tester may also opt to oven dry he 

sample at 105°c (220°F) for 2 to 3 hours, weigh the sample, and 

use this weight as a final weight. 

.. 

Container No. 2. Note the level of liquid in the container and 

confirm on the analysis sheet whether or not leakage occurred during 

transport. If a noticeable amount of leakage has occurred, ei th r 

void the sample or use methods, subject to the approval of the 

Control Agency's Authorized Representative, to correct the final 

results. Measure the liquid in this container either volumetric lly 

to +1 ml or gravimetrically to ~0.5 g. Transfer the contents to a 

tared 250-ml beaker and evaporate to dryness at ambient temperature 

and pressure. Desiccate for 24 hours and weigh to a constant 

weight. Report the results to the nearest 0.1 mg. 

Container No. 3. Weigh the spent silica gel (or silica gel plus 

impinger) to the nearest 0.5 g using a balance. This step may b 

conducted in the field. 
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"Acetone Blank" Container. Measure acetone in this container ei1iher 
' 

volumetrically or gravimetrically. Transfer the acetone to a tared 

250-ml beaker and evaporate to dryness at ambient temperature and , 

pressure. Desiccate for 24 hours and weigh to a constant weight. 

Report the results to the nearest 0.1 mg. 

Note - At the option of the tester, the contents of Container No. 

as well as the acetone blank container may be evaporated at 

temperatures higher than ambient. If evaporation is done at an 

elevated temperature, the temperature must be below the boiling 

point of the solvent; also, to prevent "bumping," the evaporation 

process must be closely supervised, and the contents of the beaker • 

must be swirled occasionally to maintain an even temperature. 

extreme care, as acetone is highly flammable and has a low flash 

point. 

5. Calibration 

Maintain a laboratory log of all calibrations. 

5.1 Probe Nozzle. Probe nozzles shall be calibrated before their .. 
initial use in the field. Using a micrometer, measure the inside 

diameter of nozzle to the nearest 0.025 mm (0.001 in.). Make thre 

separate measurements using different diameters each time, and 

obtain the average of the measurements. The difference between 

high and low numbers shall not exceed 0. l mm ( 0. 004 in. ) • When 

nozzles become nicked, dented, or corroded, they shall be reshaped 

sharpened, and recalibrated before use. Each nozzle shall be 

permanently and uniquely identifed. 
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11 Acetone Blank" Container. Measure acetone in this container ei~her 

volumetrically or gravimetrically~ Transfer the acetone to a tared 

250-ml beaker and evaporate to dryness at ambient temperature and 

pressure. Desiccate for 24 hours and weigh to a constant weight. 

Report the results to the nearest 0.1 mg. 

Note - At the option of the tester, the contents of Container No. 2 

as well as the acetone blank container may be evaporated at 

temperatures higher than ambient. If evaporation is done at an 

e 1 evated temperature, the temperature must be be1ow the boiling 

point of the solvent; also, to prevent "bumping, II the evaporation 

process must be closely supervised, and the contents of the beaker 

must be swirled occasionally to maintain.an even temperature. Use 

extreme care, as acetone is highly flammable and has a low flash 

point. 

5. Ca1i brati on 

Maintain a laboratory log of all calibrations. 

5.1 Probe Nozzle. Probe nozzles shall be calibrated before their 

initial use in the field. Using a micrometer, measure the inside 

diameter of nozzle to the nearest 0.025 mm (0.001 in.). Make three 

separate measurements using different diameters each time, and 

obtain the average of the measurements. The difference between th 

high and low numbers shall not exceed 0.1 mm (0.004 in.). When 

nozzles become n1cked, dented, or corroded, they shall be reshaped, 

sharpened, and recalibrated before use. Each nozzle shall be 

permanently and uniquely identifed. 
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5.2 Pitot Tube. The Type S pitot tube assembly shall be calibrated 

according to the procedure outlined in Section 4 of Method 2. 

5.3 Metering System. Before its initial use in the field, the mete ing 

system shall be calibrated according to the procedure outlined n 

APTD-0576. Instead of physically adjusting the dry gas meter d al 

readings to correspond to the wet test meter readings, calibrat on 

factors may be used to mathematically correct the gas meter dia 

readings to the proper values. Before calibrating t~e metering 

system, it is suggested that a leak-check be conducted. For 

metering systems having diaphragm pumps, the normal 

procedure will not detect leakages within the pump. 

the following leak-check procedure is suggested: make 

calibration run at 0.00057 m3/min (0.02 cfm); at the end of the 

run, take the difference of the measured wet test meter and dry gas 

meter volumes; divide the difference by 10, to get the leak rat 

The 1eak rate should not exceed O. 00057 m3/min (0. 02 cfm) • .. 
After each field use, the calibration of the metering systems s all 

be checked by performing three calibration runs at a single, 

intermediate orifice setting (based on the previous field test) 

with the vacuum set at the maximum value reached during the tes 

series. To adjust the vacuum, insert a valve between the wet t st 

meter and the inlet of the metering system. Calculate the aver ge 

value of the calibration factor. If the calibration has change by 

more than 5 percent, recalibrate the meter over the full range f 

orifice settings, as outlined in APTD-0576. 
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Alternative procedures, e.g., using the orifice meter coefficients~ 

may be used, subject to the approval of the Control Agency's 

Authorized Representative. 

Note - If the dry gas meter coefficient values obtained before and 

after a test series differ by more than 5 percent, the test series . 

shall either be voided, or calculations for the test series shall e 

performed using whichever meter coefficient value (i.e., before or 

after) gives the lower value of total sample volume • 

• 
5.4 Probe Heater Calibration. The probe heating system shall be 

calibrated before its initial use in the field according to the 

procedure outlined in APTD-0576. Probes constructed according to 

APTD-0581 need not be calibrated if the calibration curves in 

APTD-0576 are used. 

5.5 Temperature Gauges. Use the procedure in section 4.3 of Method 2 'o 

calibrate in-stack temperature gauges. Dial thermometers, such as 

are used for the dry gas meter and condenser outlet, shall be .. 
calibrated against mercury-in-glass thermometers. 

5.6 Leak Check of Metering System Shown in Figure 5-1. That portion o 

the sampling train from the pump to the orifice meter should be 

leak-checked prior to initial use and after each shipment. 

after the pump wi 11 result in less volume being recorded than is 
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Alternative procedures, e.g., using the orifice meter coefficients, 

may be used, subject to the approval of the Control Agency's 

Authorized Representative. 

Note - If the dry gas meter coefficient values obtained before and 

after a test series differ by more than 5 percent, the test series 

shall either be voided, or calculations for the test series shall b 

performed using whichever meter coefficient value (i.e., before or 

after) gives the lower value of total sample volume. 

5.4 Probe Heater Calibration. The probe heating system shall be 

calibrated before its initial use in the field according to the 

procedure outlined in APTD-0576. Probes constructed according to 

APTD-0581 need not be calibrated if the calibration curves in 

APTD-0576 are used. 

5.5 Temperature Gauges. Use the procedure in section 4.3 of Method 2 

calibrate in-stack temperature gauges. Dial thennometers, such as 

are used for the dry gas meter and condenser outlet, shall be 

calibrated against mercury-in-glass thennometers. 

5.6 Leak Check of Metering System Shown in Figure 5-1. That portion o 

the sampling train from the pump to the orifice meter should be 

leak-checked prior to initial use and after each shipment. Leakag 

after the pump will result in less volume being recorded than is 

5-38 

o 



actually sampled. The following procedure is suggested (see Fi ure 

5-4): Close the main valve on the meter box. Insert a one-hol 

rubber stopper with rubber tubing attached into the orifice exh ust 

pipe. Disconnect and vent the low side of the orifice manomete 

Close off the low side orifice tap. Pressurize the system to 1 to 

18 cm (5 to 7 in.) water column by blowing into the rubber tubi g. 

Pinch off the tubing and observe the manometer for one minute. A 

loss of pressure on the manometer indicates a leak in the meter box; 

leaks, if present, must be corrected. 

5.7 Barometer. Calibrate against a mercury barometer. 

6. Calculations 

Carry out calculations, retaining at least one extra decimal figure 

beyond that of the acquired data. Round off figures after the final 

calculation. Other forms of the equations may be used as long as thy 

give equivalent results • 

.. 6.1 · Nomenclature 

An = Cross-sectional area of nozzle, m2 (ft2). 

8ws = Water vapor in the gas stream, proportion by vol 

ca = Acetone blank residue concentrations, mg/g. 

cs = Concentration of particulate matter in stack gas dry 

basis, corrected to standard conditions, g/dscm 

(g/dscf). 

I = Percent of isokinetic sampling. 
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= Maximum acceptable leakage rate for either a pretest 

leak-check or for a leak check following a componen 

change; equal to 0.00057 m3/min (0.02 cfm) or 4 

percent of the average sampling rate, whichever is 

1ess. 

= Individual leakage rate observed during the 

leak-check conducted prior to the "ith" component 

change (i = l, 2, 3, ••. n), m3/min (cfm). 

= Leakage rate observed during the post-test leak che k 

m3/min (cfm). 

= Total amount of particulate matter collected, mg. 

M = Molecular weight of water, 18.0 g/g-mole. (18.0 

lb/lb-mole). 

= Mass of residue of acetone after evaporation, mg. 

= Barometric pressure at the sampling site, mm Hg (in 

Hg). 

= Absolute stack gas pressure, mm Hg (in Hg). 

= Standard absolute pressure, 760 mm Hg (29.92 in Hg). 

= Ideal gas constant 0.06236 mm Hg-m3/°K-g-mole 

(21.85 in Hg-ft3/ 0 R-lb-mole). 

= Absolute average dry gas meter temperature (see 

Figure 5-2), °K (0 R). Note: Tm will depend on 

type of meter used and sampling configuration. 

= Absolute average stack gas temperature (see Figure 

5-2) , OK (OR). 

.. 
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= 

= 

= 

= 

M = 

= 

= 

= 

= 

= 

= 

= 

Maximum acceptable leakage rate for either a pretest 

leak-check or for a leak check following a component 

change; equal to 0.00057 m3/min (0.02 cfm) or 4 

percent of the average sampling rate, whichever is 

less. 

Individual leakage rate observed during the 

1 eak-check conducted prior to the "i th" component 

change (i = 1, 2, 3, ••• n), m3/min (cfm). 

Leakage rate observed during the post~test leak check 

m3 /min (cfm}. 

Total amount of particulate matter collected, mg. 

Molecular weight of water, 18.0 g/g-mole. (18.0 

l b/1 b-mol e). 

Mass of residue of acetone after evaporation, mg. 

Barometric pressure at the sampling site, mm Hg (in 

Hg). 

Absolute stack gas pressure, mm Hg (in Hg). 

Standard absolute pressure. 760 mm Hg ( 29. 92 in Hg) 

Ideal gas constant 0.06236 mm Hg-rn3J°K-g-mole 

(21.85 in Hg-ft3/ 0 R-lb-mole). 

Absolute average dry gas meter temperature (see 

Figure 5-2), °K (0 R). Note: Tm will depend on 

type of meter used and sampling configuration. 

Absolute average stack gas temperature (see Figure 

5~2), °K (0 R). 
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= Standard absolute temperature, 293°K (528°R). 

= Volume of acetone blank, ml. 

= Volume of acetone used in wash, ml. 

= Total volume of liquid collected in imp.ingers and 

silica gel (see Figure 5-3), ml. 

= Volume of gas sample as measured by dry gas mete, 

dcm (def). 

= Volume of gas sample measured by the dry gas meter, 

corrected to standard conditions, dscm (dscf). 

= Volume of water vapor in the gas sample, corrected to 

.. 

standard conditions, scm (scf). 

= Stack gas velocity, calculated by Method 2, Equa 

2-9, using data obtained from Method 5, m/sec 

(ft/sec). 

= Weight of residue in acetone wash, mg. 

= Dry gas meter calibration factor. 

= Average pressure differential across the orifice 

meter (see Figure 5-2), mm H2o (in H20). 

= Density of acetone, mg/ml (see label on bottle). 

= Density of water, 0.9982 g/ml (0.002201 lb/ml). 

= Total sampling time, min. 

= Sampling time interval, from the beginning of a 

until the first component change, min. 

= Sampling time interval, between two successive 

component changes, beginning with the interval 

between the first and second changes, min. 
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op = Sampling time interval, from the final (nth) 

component change until the end of the sampling 

min. 

13.6 = Specific gravity of mercury. 

60 = Sec/min. 

100 = Conversion to percent. 

6.2 Average dry gas meter temperature and average orifice pressure 

drop. See data sheet (Figure 5-2). 

6.3 Dry Gas Volume. Correct the sample volume measured by the dry ga 

meter to standard conditions (20°c, 760 mm Hg or 68°F, 29.92 in 

Hg) by using Equation 5-1. 

Vm(std) 

Equation 5-1 

where: 

K = Tstd = 0.3858°K/mm Hg for metric units.
1 

pstd 

= 17.64°R/in Hg for English units. 

Note: Equation 5-1 can be used as written unless the leakage rat 

observed during any of the mandatory 1 eak-checks (i.e., the 

_post-test leak-check or leak-checks conducted prior to component 

changes) exceeds La. If LP or Li exceeds La, Equation 5-1 

must be modified as follows: 
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(nth} 
op = Sampling time interval, from the final 

component change until the end of the sampling run, 

min. 

13.6 = Specific gravity of mercury. 

60 = Sec/min. 

Conversion to percent.100 = 

6.2 Average dry gas meter temperature and average orifice pressure 

drop. See data sheet {Figure 5-2}. 

6.3 Dry Gas Volume. Correct the sample volume measured by the dry g 

meter to standard conditions (20°c, 760 mm Hg or 68°F, 29.92 in 

Hg) by using Equation 5-1. 

Vm(std} 

Equation 5-1 

where: 

K = Tstd = 0.3858°K/mm Hg for metric units.
1 

pstd 

= 17.64°R/in Hg for English units. 

Note: Equation 5-1 can be used as written unless the leakage 

observed during any of the mandatory leak-checks (i.e., the 

. post-test leak-check or leak-checks conducted prior to component 

If L or L. exceeds La' Equation 5-1changes) exceeds La. p 1 

must be modified as follows: 
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(a) Case I. No component changes made during sampling run. 

this case, replace Vm in Equation 5-1 by the expression: 

vm - (LP - La)O 

(b) Case I I. One or more component changes made during samp1 i 

run. In this case, replace Vm in Equation 5-1 by the 

expression: 

and substitute only for those 1eakage rates 

which excee.d La). 

(Li or LP ) 

6.4 Volume of water vapor. 

Yw(std) = V1c Pw 
Mw 

where: 

RTS t d = K2V1c 
Pstd 

Equation 5-2 

K2 = 0.001333 m3/ml for metric units. 

= 0.04707 ft3m1 for English units. 

6.5 Moisture Content. 

Bws = Yw(std) 
Ym(std) + Yw(std) 

Equation 5-3 
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The lower of the two values o 

Equation 5-4 

Equation 5-5 

Note: In saturated or water droplet-laden gas streams, two 

calculations of the moisture content of the stack gas shall pe mad, 

one from the impinger analysis {Equation 5-3), and a second from t e 

assumption of saturated conditions. 

Bws shall be considered correct. The procedure for determining 

the moisture content based upon assumption of saturated conditions 

is given in the Note of Section 1.2 of Method 4. 

of this method, the average stack gas temperature from Figure 5-2 

may be used to make this determination, provided that the accuracy 

of the in-stack temperature sensor is +1°c (2°F). 

6.6 Acetone Blank Concentrations. 

Ca=~ 
YaPa 

6.7 Acetone Wash Blank. 

• 

6.8 Total Particulate Weight. Determine the total particulate catch 

from the sum of the weights obtained from containers l and 2 less 

the acetone blank (see Figure 5-3). Note - Refer to Section 4.1. 

to assist in calculations of results involving two or more filter 

assemblies or two or more sampling trains. 

6.9 Particulate Concentration. 

Equation 5-6 
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Note: In saturated or water droplet-laden gas streams, two 

calculations of the moisture content of the stack gas shall be made 

one from the impinger analysis (Equation 5-3), and a second from th 

assumption of saturated conditions. The lower of the two values of 

Bws shall be considered correct. The procedure for determining 

the moisture content based upon assumption of saturated conditions 

is given in the Note of Section 1.2 of Method 4. For the purposes 

of this method, the average stack gas temperature from Figure 5-2 

may be used to make this detennination, provided that the accuracy 

of the in-stack temperature sensor is +1°c (2°F). 

6.6 Acetone Blank Concentrations. 

Ca=~ 
VaPa 

Equation 5-4 
6.7 Acetone Wash Blank. 

Equation 5-5 

6.8 Total Particulate Weight. Determine the total particulate catch 

from the sum of the weights·obtained from containers 1 and 2 less 

the acetone blank (see Figure 5-3). Note - Refer to Section 4.1.5 

to assist -in calculations of results involving two or more filter 

assemblies or two or more sampling trains. 

6.9 Particulate Concentration. 

Equation 5-6 
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6.10 Conversion Factors: 

From To Multiely bl -
scf m3 0.02832 

g/ft3 gr/ft3 15.43 

g/ft3 lb/ft3 2,205 X 10-J 

g/ft3 g/m3 35.31 

6.11 Isokinetic Variation. 

6.11. l Calculation From Raw Data •

•I= 100 Ts K3V1c + (Vm/Tm) (Pbar + AH/13.6) 
60 OvsPsAn 

Equation 5-7 

where: 

K3 = 0.003454 mm Hg - m3/ml - °K for metric units. 

= 0.002669 in Hg - ft3/ml - 0 R for English units. 

6.11. 2 Calculation from Intennediate Values 

I= TsVm(std) Pstd 100 -
TstdVs O AnPs60 (1 - Bws) 

= K4 T~Vm(std) 
PsVsAnO (1 - Bws) 

Equation 5-8 

where: 

= 4.320 for metric units.K4 
= 0.09450 for English units. 
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6.10 Conversion Factors: 

From To MultielY by 

scf m3 0.02832 

g/ft3 gr/ft3 15.43 

g/ft3 l b/ft3 2.205 X 10-3 

g/ft3 g/m3 35.31 

6.11 Isokinetic Variation. 

6.11. l Calculation From Raw Data •

•I = 100 Ts K3V1c + (Vm/Tm) (Pbar + .61-1/13.6) 

60 OvsPsAn 

Equation 5-7 

where: 

K3 = 0,003454 mm Hg - m3/ml - °K for metric units. 

= 0.002669 in Hg - ft3/ml - OR for English units. 

6.11.2 Calculation from Intennediate Values 

I = TsVm(~td) Pstd 100 
TstdVs O AnPs60 (1 - Bwsl 

= K4 . TsVm(std) 
P5V5An0 (1 - Bwsl 

Equation 5-8 

where: 

= 4.320 for metric units.·K4 
= 0.09450 for English units. 
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r1~n.t__________ 

Date__~------------------"----

Ru<t No. _______________ 

Filter r~o. -------------------------
Amour,t liquid 1011 c!oring t,~n~port 

Acetone blank ~olume, ml _____________ 

A::cto~c wash volume, ml _____________________ 

Acetone blank conccr.tcation, mg/mg (equation 54)___...._______ 

Acetone vmh blank, mg (equation 5-5) ______________ 

CONTAINER 
NUMBER 

=, 
t 

-WEIGHT OF PARTICULATE COLLECTED, 
mg 

FINAL WEIGHT TAF:E V.'EIGHT WEIGHT GAIN 

2 

TOTAL . --~ -- . ~ - ·--
Leu ecetone blank 

Weight of partfculata matter 

VOLUME or LIOUiD 
V.'ATEn COLLECTED 

IMPINGER 
VOLUME, 

ml. 

SILICA GEL 
WEIGHT, 

g 

FINAL 

ll;'llTIAL 

LIQUID COLLECTED 

TOTAl VOLUME COUECTEO g•I mt 

4 CONVERT WEIGHT OF WATER TO VOLUME l!Y CIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (tg/mlJ. 

tNCREASE. g • VOLUM!c WAl'fR, "'' 
1 g/ml 

Ffslure 5-3. Analytical da1a, 

.... 
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r1~nt____________ 

Oate__~----------------------
Run No. ________________________ 

Filter tlo. ________________________ 

Amour.I liquid lo~t during tr~nsport ________________ 

Acetone blank Yolume, ml _________________ 

A::cto~c wash volume, ml ____________________ 

Acetone blank concrr.tration, mg/mg (equRtion 5-4)_____________ 

Acetone 11,ash blank, mg (equation 5-5) ______________ 

WEIGHT OF PARTICULATE COLLECTEO, 
. 

mgCONTAINER 
NUMBER 

TAF:E Wl'EIGHTFINAL WEIGHT WEIGHT GAIN 

1 

2 
~ -_TOTAL 

~--- ·-----
leH acetone· blank 

Weight of parti'culate matter 

.. 

VOlUME OF LIQUID 
WATER COLUC1ED 

IM?INGER 
VOi..UME, 

ml. 

SILICA GEL 
WEIGHT, 

g 
. 

FINAL 

lf:,IITIAL . 

LIQUID COLLECTED 

TOTAL VOLUME COLLECTED o· I ml 

_. CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (1g/ml). 

lNCfiEASE. g • VOi.UM!:: WAl£R. ,..., 
1 g/ml 

Fiture 5-3. Analytical data. 
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I 

VACIJUM 
GAUGE 

AIR-TIGHT 
PUMP 

. Figure 5-4 . Leak check of meter box. 
. ,.. 
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METHOD 6 - DETERMINATION OF SULFUR DIOXIDE EMISSIONS FROM STATIONARY SOURC 

1. Principle and Applicability 

l. l Principle: A gas sample is extracted from the sampling point 

the stack. The sulfuric acid mist (including sul 

trioxide) and the sulfur dioxide are separated. 

sulfur dioxide fraction is measured by the 

barium-thorin titration method. 

1.2 Applicability: This method is applicable for the determination o 

sulfur dioxide emissions from stationary sources. 

The minimum detectable limit of the method has be 

detennined to be 3.4 milligrams (mg) of so2/m3 

(2.12Xl0-7 lb/ft3). Although no upper limit has 

been established, tests have shown that 

concentrations as high as 80,000 mg/m3 of so2 can 

be collected efficiently in two midget impingers, 

each containing 15 milliliters of 3 percent hydro 

S 

in 

ur 

he 

n 

en 

peroxide, at a rate of 1.0 1pm for 20 minutes. B sed 

on theoretical calculations, the upper concentrat·on 

limit in a 20-liter sample is about 93,300 mg/m3• 

Possible interferents are free annonia, water-sol ble 

cations, and fluorides. The cations and fluoride 

are removed by glass wool filters and an isopropa ol 
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bubbler, and hence do not affect the so2 analysis. When 

samples are being taken from a gas stream with high 

concentrations of very fine metallic fumes (such as in 

inlets to control devices), a high-efficiency glass-fib r 

filter must be used in place of the glass wool plug (i. 

the one in the probe) to remove the cation interferents. 

Free allllloni a interferes by reacting with so2 to form 

particulate sulfite and by reacting with the indicator. 

If free alllllonia is present (this can be determined by 

knowledge of the process and noticing white particulate 

matter in the probe and isopropanol bubbler), alternativ 

methods subject to the approval of the Control Agency's 

Authorized Representative, are required. 

2. Apparatus 

2.1 Sampling. The sampling train is shown in Figure 6-1, and componen 

parts are discussed below. The tester has the option of 

substituting sampling equipment described in Method 8 in place of 

the midget impinger equipment of Method 6. However, the Method 8 • 
train must be modified to include a heated filter between the prob, 

I 

and isopropanol impinger, and the operation of the sampling train 

and sample analysis must be at the flow rates and solution volumes 

defined in Method 8. 
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bubbler. and hence do not affect the so2 analysh. When 

samples are being taken from a gas stream with high 

concentrations of very fine metallic fumes (such as in 

inlets to control devices). a high-efficiency glass-fibe 

filter must be used in place of the glass wool plug (i.e, 

the one in the probe) to remove the cation interferents. 

Free a11111onia interferes by reacting with so2 to form 

particulate sulfite and by reacting with the indicator. 

If free a11111onia is present (this can be determined by 

knowledge of the process and noticing white particulate 

matter in the probe and isopropanol bubbler), alternativ 

methods subject to the approval of the Control Agency's 

Authorized Representative, are required. 

2. Apparatus 

2.1 Sampling. The sampling train is shown in Figure 6-1, and componen 

parts are discussed below. The tester has the option of 

substituting sampling equipment described in Method 8 in place of 

the midget impinger equipment of Method 6. However. the Method 8 

train must be modified to include a heated filter between the prob 

and isopropanol impinger, and the operation of the sampling train 

and sample analysis must be at the flow rates and.solution volumes 

defined in Method 8. 
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The tester al so has the option of determining so2 simul taneousl 

with particulate matter and moisture determinations by (1) replacing 

the water in a Method 5 impinger system with 3 percent peroxide 

solution, or (2) by replacing the Method 5 water impinger syste 

with a Method 8 isopropanol-filter-peroxide system. The analysis 

for so2 must be consistent with the procedure in Method 8. 

2.1. l Probe: Borosilicate glass, or stainless steel (other 

materials of construction may be used. subject to the 

approval of the Control Agency's Authorized 

Representative), approximately 6-mm inside diameter, 

a heating system to prevent water condensation and a 

filter (either in-stack or heated out-stack) to remov 

particulate matter, including sulfuric acid mist. 

of glass wool is a satisfactory filter. 

2. 1.2 Bubbler and Impingers: One midget bubbler, with 

medium-coarse glass frit and borosilicate or quartz glass 

wool packed in top (see Figure 6-1) to prevent sulfuric 

acid mist carryover, and three 30-ml midget impingers. 

The bubbler and midget impingers must be connected in 

series with leak-free glass connectors. Silicone gre se 

may be used if necessary to prevent leakage. 

At the option of the tester, a midget impinger may be used 

in place of the midget bubbler. 
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Other collection absorbers and fl ow rates may be used, 

are subject to the approval of the Control Agency's 

Authorized Representative. Also, collection efficienc 

must be shown to be at least 90 percent for each test 

and must be documented in the report. 

If the efficiency is found to be acceptable after as 

of three tests, further documentation is not required. 

conduct the efficiency test, an extra absorber must be 

but 

run 

ries 

To 

added and analyzed separately. This extra absorber must 

not contain more than 1 percent of the total so2• 

2.1.3 Glass Wool: Borosilicate or quartz. 

2.1.4 Stopcock Grease: Acetone-insoluble, heat-stable silic 

grease may be used, if necessary • 

• 2.1. 5 Temperature Gauge: Dial thermometer, or equivalent, t 

measure temperature of gas leaving impinger train to 

within 1°c (2°F). 

2.1.6 Drying Tube: Tube packed with 6- to 16-mesh indicatin 

type silica gel, or equivalent, to dry the gas sample 

to protect the meter and pump. If the-silica gel has 

used previously, dry at 175°c (350°F) for 2 h~urs. 

ne 

nd 

New silica gel may be used as received. Alternatively, 
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other types of desiccants (equivalent or. better) may be , 

used, subject to approval of the Control Agency's 

Authorized Representative. 

2.1.7 Valve: Needle valve, to regulate sample gas flow rate. 

2.1.8 Pump: Leak-free diaphragm pump, or equivalent, to pull 

gas through the train. Install a small surge tank betwe n 
' 

the pump and rate meter to eliminate the pulsation effec 

of the diaphragm pump on the rotameter. 

2. l. 9 Rate Meter: Rotameter, or equivalent, capable of 

measuring flow rate to within 2 percent of the selected 

flow rate of about 1000 cc/min. 

2.1.10 Volume Meter: Dry gas meter, sufficiently accurate to 

measure the sample volume within 2 percent, calibrated a 

the selected flow rate and conditions actually encounte 

during sampling, and equipped with a temperature gauge 

(dial thermometer, or equivalent) capable of measuring • 
temperature to within 3°c (5.4°F). 

2.1.11 Barometer: Mercury, aneroid, or other barometer capabl 

of measuring atmospheric pressure to within 2.5 mm Hg ( l 

in. Hg l. In many cases, the barometric reading may be 

obtained from a nearby national weather service station, 

in which case the station value (which is the absolute 
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2. 1. 7 

2. 1.8 

2.1.9 

2. 1. l 0 

2.1.11 

other types of desiccants (equivalent or.better) may be 

used, subject to approval of the Control Agency's 

Authorized Representative. 

Valve: Needle valve, to regulate sample gas flow rate. 

Pump: Leak-free diaphragm pump, or equivalent, to pull 

gas through the train.. Install a small surge tank betwe 

the pump and rate meter to eliminate the pulsation effec 

of the diaphragm pump on the rotameter. 

Rate Meter: Rotameter, or equivalent, capable of 

measuring fl ow rate to within 2 percent of the selected 

fl ow rate of about 1000 cc/min. 

Volume Meter: Dry gas meter, sufficiently accurate to 

measure the sample volume within 2 percent, calibrated a 

the selected flow rate and conditions actually encounter 

during sampling, and equipped with a temperature gauge 

(dial thermometer, or equivalent) capable of measuring 

temperature to within 3°c (5.4°F). 

Barometer: Mercury, aneroid, or other barometer capable 

of measuring atmospheric pressure to within 2.5 mm Hg (0 

in. Hg). In many cases, the barometric reading may be 

obtained from a nearby national weather service station, 

in which case the station value (which is the absolute 
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barometric pressure) shall be requested and an adjus ent 

for evaluation differences between the weather statio and 

sampling point shall be applied at a rate of minus 2. mm 

Hg (0.1 in. Hg) for 30 m (100 ft) elevation increase r 

vice versa for elevation decrease. 

2. 1.12 Vacuum Gauge and Rotameter: At least 760 mm Hg (30 i Hg) 

gauge and 0-40 cc/min rotameter to be used for leak c eek 

of the sampling train. 

2.2 Sampling Recovery 

2.2.1 Wash Bottles: Polyethylene or glass, 500 ml, two. 

2.2.2 Storage Bottles: Polyethylene, 100 ml, to store impi ger 

samples (one per sample). 

2.3 Analysis

• 2.3. l Pipettes: Volumetric type, 5-ml, 20-ml (one per sample), 

and 25-ml sizes. 

2.3.2 Volumetric Flasks: 100-ml size (one per sample) and 

1000-ml size. 

2.3.3 Burettes: 5- and 50-ml sizes. 
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2.3.4 Erlenmeyer Flasks: 250-ml size (one for each sample, 

blank, and standard). 

2.3.5 Dropping Bottle: 125-ml size, to add indicator. 

2.3.6 Graduated Cylinder: 100-ml size. 

2.3.7 Spectrophotometer: To measure absorbance at 352 

nanometers. 

3. . Reagents 

Unless otherwise indicated, all reagents must conform to the 

specifications established by the Committee on Analytical Reagents of e 

American Chemical Society. Where such specifications are not availabl • 

use the best available grade. 

3.1 Sampling. 

3.1.1 Water: Deionized, distilled to conform to ASTM 

specification Dll93-74, Type 3. At the option of the 

analyst, the KMn04 test for oxidizable organic matter • 
may be omitted when high concentrations of organic matt r 

are not expected to be present. 

3.1.2 Isopropanol, 80 Percent: Mix 80 ml of isopropanol with 20 

ml of deionized, distilled water. Check each lot of 
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2.3.4 Erlenmeyer Flasks: 250-ml size (one for each sample, 

blank, and standard). 

2.3.5 Dropping Bottle: 125-ml size, to add indicator. 

2.3.6 Graduated Cylinder: 100-ml size. 

2.3.7 Spectrophotometer: To measure absorbance at 352 

nanometers. 

3. Reagents 

Unless otherwise indicated, all reagents must conform to the 

specifications established by the Committee on Analytical Reagents 

American Chemical Society. Where such specifications are not available 

use the best available grade. 

3. 1 Sampling. 

3.1. l Water: Deionized, distilled to conform to ASTM 

specification D1193-74, Type 3. At the option of the 

analyst, the KMn04 test for oxidizable organic matter 

may be omitted when high concentrations of organic matte 

are not expected to be present. 

3.1. 2 Isopropanol, 80 Percent: Mix 80 ml of isopropanol with 0 

ml of deionized, distilled water. Check each lot of 
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isopropanol for peroxide impurities as follows: 10 

ml of isopropanol with 10 ml of freshly prepared 10 

percent potassium iodide solution. Prepare a blank b 

similarly treating 10 ml of distilled water. After 1 

minute, read the absorbance at 352 nanometers on a 

spectrophotometer. If absorbance exceeds 0.1, reject 

alcohol for use. 

Peroxides may be removed from isopropanol by redistilling 

or by passage through a column of activated alumina; 

however, reagent grade isopropanol with suitable low 

peroxide levels may be obtained from commercial sources. 

Rejection of contaminated lots may, therefore, be a more 

efficient procedure. 

• 
3.1.3 Hydrogen Peroxide, 3 Percent: Dilute 30 percent hydro en 

peroxide 1:9 (v/v) with deionized, distilled water (30 ml 

is needed per sample). Prepare fresh daily • 

3.1.4 Potassium Iodide Solution, 10 Percent: Dissolve 10.0 

grams KI in deionized, distilled water and dilute to 1 0 

ml. Prepare when needed. 

3.2 Sample Recovery. 

3.2.1 Water: deionized, distilled as in 3.1.i. 

3.2.2 Isopropanol, 80 Percent: Mix 80 ml of isopropanol wit 20 

ml of deionized, distilled water. 
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3.3 Analysis 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

4. Procedure 

4.1 Sampling. 

4.1.l 

Water: Deionized, distilled, as in 3.1.1. 

Isopropanol, 100 Percent. 

Thorin Indicator: 1-(o-arsonophenylazo)-2-naphthol-3, 

6-disulfonic acid, disodium salt, or equivalent 

indicator. Dissolve 0.20 gin 100 ml of deionized, 

distilled water. 

Barium Perchlorate Solution, 0.0100 N: Dissolve 1.95 g ~f 

barium perchlorate trihydrate [Ba(C104)2.3H20J in 

200 ml distilled water and dilute to 1 liter with 

isopropanol. Alternatively, 1.22 g of [BaC1 2.2H2oJ 
' may be used instead of the perchlorate. Standardize as ~n 

Section 5.5. 

Sulfuric Acid Standard, 0.0100 N: Purchase or standardize 

to ~0.00021J against 0.0100 N Na0H which has previously 

been standardized against potassium acid phthalate 

(primary standard grade). • 
Preparation of Collection Train: Measure 15 ml of 80 

percent isopropanol into the midget bubbler and 15 ml 

percent hydrogen peroxide into each of the first two 
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3.3 Analysis 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

4. Procedure 

4.1 Sampling. 

4.1.1 

Water: Deionized, distilled, as in 3.1.1. 

Isopropanol, 100 Percent. 

Thorin Indicator: 1-(o-arsonophenylazo)-2-naphthol-3, 

6-disulfonic acid, disodium salt, or equivalent 

indicator. Dissolve 0.20 gin 100 ml of deionized, 

distilled water. 

Barium Perchlorate Solution, 0.0100 N: Dissolve 1.95 g 

barium perchlorate trihydrate [Ba(C104)2.3H20J in 

200 ml di sti 11 ed water and dilute to 1 1 i ter with 

isopropanol. Alternatively, 1.22 g of [BaC1 2.2H20J 

may be used instead of the perchlorate. Standardize as 

Section 5.5. 

Sulfuric Acid Standard, 0.0100 N: Purchase or standardi 

to .!_0.0002tJ against 0.0100 N Ma0H which has previously 

been standardized against potassium acid phthalate 

(primary standard grade). 

Preparation of Collection Train: Measure 15 ml of 80 

percent isopropanol into the midget bubbler and 15 ml of 

percent hydrogen peroxide into each of the first two 

6-10 

f 

n 

e 

3 



midget impingers. Leave the final midget impinger dry. 

Assemble the train as shown in Figure 6-1. Adjust the 

probe heater to a temperature sufficient to prevent water 

condensation. Place crushed ice and water around the 

impingers. 

4.1. 2 Leak-check Procedure: After assembly at the test site, 

the sampling train must be leak-checked. A leak-check 

after each sampling run is mandatory. The leak-check 

procedure is as follows: 

• 

Temporarily attach a suitable (e.g., 0-40 cc/min.) 

rotameter to the outlet of the dry gas meter and pl ace 

vacuum gauge at or near the probe inlet. Plug the pro 

inlet, pull a vacuum of at least 250 mm Hg (10 in Hg), 

note the flow rate as indicated by the rotameter. A 

leakage rate not in excess of 2 percent of the average 

sampling rate is acceptable . 

Note - Carefully release the proble inlet plug before 

turning off the pump. 

It is suggested (not mandatory} that the pump be 

leak-checked separately, either prior to or after the 

sampling run. If done prior to the sampling run, the 

leak-check shall precede the leak-check of the samplin 
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train described immediately above; if done after the 

sampling run, the pump leak-check shall follow the trai 

leak-check. To leak check the pump, proceed as follows: 

Disconnect the drying tube from the probe-impinger 

assembly. Place a vacuum gauge at the inlet to either 

drying tube or the pump, pull a vacuum of 250 mm Hg 

(10 in. Hg) at the inlet to either the drying tube or 

pump, plug or pinch off the outlet of the flow meter, 

then turn off the pump. The vacuum should remain stabl 

for at least 30 seconds. 

Other leak-check procedures may be used, subject to the 

approval of the Control Agency's Authorized 

Representative. The procedure used in Method 5 is not , 

suitable for diaphragm pumps. 

4.1.3 Sample Collection: Record the initial dry gas meter 

reading and barometric pressure. To begin sampling, 

position the tip of the probe at the sampling point, 

connect the probe to the bubbler, and start the pump. • 
Adjust the sample flow to a constant rate of approximate y 

1.0 liter/min as indicated by the rotameter. Maintain 

this constant rate (+10 percent) during the entire 

sampling run. Take readings (dry gas meter, temperature 

at dry gas meter and at impinger outlet and rate meter) t 

least every 5 minutes. Add more ice during the run to 
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train described immediately above; if done after the 

sampling run, the pump leak-check shall follow the train 

leak-check. To leak check the pump, proceed as follows: 

Disconnect the drying tube from the probe-impinger 

assembly. Place a vacuum gauge at the inlet to either t e 
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Representative. The procedure used in Method 5 is not 

suitable for diaphragm pumps. 

4.1. 3 Sample Collection: Record the initial dry gas meter 

reading and barometric pressure. To begin sampling, 

position the tip of the probe at the sampling point, 

connect the probe to the bubbler, and start the pump. 

Adjust the sample flow to a constant rate of approximate y 

1.0 liter/min as indicated by the rotameter. Maintain 

this constant rate (.:!:_10 percent} during the entire 

sampling run. Take readings (dry gas meter, temperature 

at dry gas meter and at impinger outlet and rate meter} t 

least every 5 minutes. Add more ice during the run to 
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keep the temperature of the gases leaving the last 

impinger at 20°c (68°F) or less. At the conclusion o 

each run, turn off the pump, remove probe from the st ck, 

and record the final readings. Conduct a leak check s in 

Section 4.1.2. (This leak check is mandatory.) lf a leak 

is found, void the test run or, if appropriate,-use 

procedures acceptable to the Control Agency's Authori 

Representative to adjust the sample volume for leakag. 

Drain the ice bath, and purge the remaining part oft e 

train by drawing clean ambient air through the system for 

15 minutes at the sampling rate. 

Clean ambient air can be provided by passing air through a 

charcoal filter or through an extra midget impinger with 

15 ml of 3 percent H2o2. The tester may opt to simply 

use ambient air, without purification. 

4.2 Sample Recovery: Disconnect the impingers after purging. Disca d 

the contents of the midget bubbler. Pour the contents of the mi get -
impingers into a leak-free polyethylene bottle for shipment. Ri se 

the three midget impingers and the connecting tubes with deioniz d,. 

distilled water, and add the washi.ngs to the same storage 

container. Mark the fluid level. Seal and identify the sample 

container. 
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4. 3 Sample Analysis: Note level of liquid in container, and confirm' 

whether any sample was lost during shipment; note this on analytic 

data sheet. If a noticeable amount of leakage has occurred, eithe 

void the sample or use methods, subject to the approval of the 

Control Agency's Authorized Representative, to correct the final 

results. 

Transfer the contents of the storage container to a 100-ml 

volumetric flask and dilute to exactly 100 ml with deionized, 

distilled water. Pipette a 20-ml aliquot of this solution into a 

250-ml Erlenmeyer fl ask, add 80 ml of 100 percent i sopropanol and 

two to four drops of thorin indicator, and titrate to a pink 

end-point using 0.0100 N barium perchlorate. Repeat and average t 

titration volumes. Run a blank with each series of samples. 

Replicate titrations must agree within l percent or 0.2 ml, 

whichever is larger. 

(Note - Protect the 0.0100 N barium perchlorate solution from 

evaporation at all times.) 

5. Calibration 

5.1 Metering System. 

5.1.1 Initial Calibration: Before its initial use in the fiel 

first leak check the metering system (drying tube, needl 

valve, pump, rotameter, and dry gas meter) as follows: 

place a vacuum gauge at the inlet to the drying tube and 
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4.3 Sample Analysis: Note level of liquid in container, and confinn 

whether any sample was lost during shipment; note this on analytic 

data sheet. If a noticeable amount of leakage has occurred, eithe 

void the sample or use methods, subject to the approval of the 

Control Agency's Authorized Representative, to correct the final 

results. 

Transfer the contents of the storage container to a 100-ml 

volumetric flask and dilute to exactly 100 ml with deionized, 

distilled water. Pipette a 20-ml aliquot of this solution into a 

250-ml Erlenmeyer flask, add 80 ml of 100 percent isopropanol and 

two to four drops of thorin indicator, and titrate to a pink 

end-point using 0.0100 N barium perchlorate. Repeat and average t e 

titration volumes. Run a blank with each series of samples. 

Replicate titrations must agree within 1 percent or 0.2 ml, 

whichever is larger. 

(Note - Protect the 0.0100 N barium perchlorate solution from 

e.vaporation at all times.} 

5. Calibration 

5.1 Metering System. 

5.1.1 Initial Calibration: Before its initial use in the fiel , 

first leak check the metering system (drying tube, needl 

valve, pump, rotameter, and dry gas meter) as follows: 

place a vacuum gauge at the inlet to the drying tube and 
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pull a vacuum of 250 11111 (10 in.)Hg; plug or pinch of the 

outlet or the flow meter, and then turn off the pump. The 

vacuum shall remain stable for at least 30 seconds. 

Carefully release the vacuum gauge before releasing t e 

flow meter end. 

Next, calibrate the metering system (at the sampling low 

rate specified by the method) as follows: connect an 

appropriately sized wet test meter (e.g., 1 liter per 

revolution) to the inlet of the drying tube. Make th e 

independent calibration runs, using at least five 

revolutions of the dry gas meter per run. Calculate 

calibration factor, Y (wet test meter calibration vol 

divided by the dry gas meter volume, both volumes adj 

to the same reference temperature and pressure), for 

run, and average the results. If any Y value deviate by 

more than 2 percent from the average, the metering sy 

is unacceptable for use. Otherwise, use the average s• the calibration factor for subsequent test runs. 

5. 1.2 Post-Test Calibration Check: After each field t st 

series, conduct a calibration check as in Sectio 

5.1.1 above, except for the following variations 

(a) the leak check is not to be conducted, (b) t 

or more revolutions of the dry gas meter may be sed, 
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and (c) only two independent runs need be made. 

the calibration factor does not deviate by more 5 

percent from the initial calibration factor 

(determined in Section 5.1.1), then the dry 

volumes obtained during the test series are 

acceptable. If the calibration factor deviates by 

more than 5 percent, recalibrate the metering syste 

as in Section 5.1.l, and for the calculations, use 

the calibration factor (initial or recalibration) 

that yields the lower gas volume for each test run. 

5.2 Thermometers. · Calibrate against mercury-in-glass 

thermometers. 

5.3 Rotameter: The rotameter need not be calibrated but should b 

cleaned and maintained according to the manufacturer's 

instruction. 

5.4 Barometer: Calibrate against a mercury barometer. 

5.5 Barium Perchlorate Solution: Standardize the barium 

perchlorate solution against 25 ml of standard sulfuric acid 

which 100 ml of 100 percent isopropanol has been added. 

• 
o 
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and (c) only two independent runs need be made. If 

the calibration factor does not deviate by more 5 

percent from the initial calibration factor 

(determined in Section 5.1.1), then the dry gas met 

volumes obtained during the test series are 

acceptable. If the calibration factor deviates by 

more than 5 percent, recalibrate the metering syste 

as in Section 5.1.1, and for the calculations, use 

the calibration factor (initial or recalibration) 

that yields the lower gas volume for each test run. 
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thermometers. 

5.3 Rotameter: The rotameter need not be calibrated but should b 

cleaned and maintained according to the manufacturer's 

instruction. 

5.4 Barometer: Calibrate against a mercury barometer. 

5.5 Barium Perchlorate Solution: Standardize the barium 

perchlorate solution against 25 ml of standard sulfuric acid 

which 100 ml of 100 percent isopropanol has been added. 

r 

o 
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6. Calculations 

Carry out calculations, retaining at least one extra decimal figure 

beyond that of the acquired data. Round off figures after final 

calculation. 

6.1 Nomeclature. 

= Concentration of sulfur dioxide, dry basis correc ed 
to standard conditions, mg/dscm (lb/dscf). 

N = Normality of barium perchlorate titrant, 
milliequivalents/ml. 

= Barometric pressure at the exit orifice of the dr 
gas meter, mm Hg (in Hg). 

Pstd = Standard absolute pressure, 760 mm Hg (29.92 in H ). 

Tm = Average dry gas meter absolute temperature, OK 
(OR). 

= Standard absolute temperature, 2930K (528°R). 

= Volume of sample aliquot titrated, ml. 

= Dry gas volume as measured by the dry gas meter, cm 
(def). 

Vm( std) = Dry gas volume measured by the dry gas meter, 
corrected to standard conditions, dscm (dscf). 

Vsoln = Total volume of solution in which the sulfur diox de 
sample is contained, 100 ml. 

= Volume of barium perchlorate titrant used for the 
sample, ml (average of replicate titrations). 

Vtb = Volume of barium perchlorate titrant used for the 
blank,ml. 

y = Dry gas meter calibration factor. 

32.03 = Equivalent weight of sulfur dioxide. 
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- METHOD 7 - DETERMINATION OF NITROGEN OXIDE EMISSIONS FROM STATIONARY SOURC S 

1. Principle and Applicability 

1.1 Principle: ·A grab sample is collected in an evacuated flask 

containing a dilute sulfuric acid-hydrogen peroxi e 

absorbing solution, and the nitrogen oxides, exce t 

nitrous oxide, are measured colorimeterically usi 

the phenoldisulfonic acid (PDS) procedure. 

1.2 Applicability: This method is applicable to the measurement of 

nitrogen oxides emitted from stationary sources. The 

range of the method has been detennined to be 2 t 

400 milligrams NOx (as N02) per dry standard 

cubic meter, without having to dilute the sample. 

2. Apparatus 

• 2.1 Sampling (see Figure 7-1): Other grab sampling systems or 

equipment, capable of measuring sample volume to within +2.0 per ent 

and collecting a sufficient sample volume to allow analytical 

reproducibility to within .:!:_5 percent will be considered acceptab e 

alternatives, subject to approval of the Control Agency's Authorized .. 
Representative. The following equipment is used in sampling: 
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2. 1 • 1 Probe: Borosilicate glass tubing, sufficiently heated to 

prevent water condensation and equipped with an in-sta k 

or out-stack filter to remove particulate matter (a pl g 

of glass wool is satisfactory for this purpose). 

Stainless steel or Teflon!/ tubing may al so be used for 

the probe. Heating is not necessary if the probe remains 

dry during the purging period. 

2. 1 • 2 Collection Flask: Two-liter borosilicate, round botto 

flask, with short neck and 24/40 standard taper opening, 

protected against implosion or breakage. 

2.1.3 Flask Valve: T-bore stopcock connected to a 24/40 

standard taper joint. 

• 
2.1.4 Temperature Gauge: Dial-type thermometer, or other 

temperature gauge, capable of measuring 1°c (2°F) 

intervals for -5 to 50°c (25 to 125°F) • 

2.1.5 Vacuum Line: Tubing capable of withstanding a vacuum of 

75 mm Hg (3 in. Hg) absolute pressure, with "T" connection 

and T-bore stopcock • 

.!./Mention of trade names or specific products does not constitute 
endorsement by the Air Resources Board. 
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2.1.6 Vacuum Gauge: U-tube manometer, 1 meter (36 in.), with 

1-mm (0.1-in.) divisions, or other gauge capable of 

measuring pressure to within .:!:_2.5 mm Hg (0.10 in. Hg). 

2.1.7 Pump: Capable of evacuating the collection flask to a 

pressure equal to or less than 77 mm Hg (3 in. Hg) 

absolute. 

2.1.8 Squeeze Bulb: One-way. 

2.1.9 Volumetric Pipette: 25 ml. •• 

2.1.10 Stopcock and Ground Joint Grease: A high-vacuum, 

high-temperature chlorofluorocarbon grease is required. 

Halocarbon 25-5S has been found to be effective. 

2. 1.11 Barometer: Mercury, aneroid, or other barometer capabl 

of measuring atmospheric pressure to within 2.5 mm Hg ( l 

in. Hg). In many cases, the barometric reading may be 

obtained from a nearby national weather service station, • 
in which case the station value (which is the absolute 

barometric pressure) shall be requested and an adjustme t 

for elevation differences between the weather station aµ 

sampling point shall be applied at a rate of minus 2.5 ~ 
I 

Hg (0.1 in. Hg) per 30 m (100 ft) elevation increase, o 

vice versa for elevation decrease. 
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2.1.6 Vacuum Gauge: U-tube manometer, l meter (36 in.), with 

1-mm (0.1-in.) divisions, or other gauge capable of 

measuring pressure to within .:_2.5 mm Hg (0.10 in. Hg). 

2.1. 7 Pump: Capable of evacuating the collection flask to a 

pressure equal to or less than 77 mm Hg (3 in. Hg) 

absolute. 

2.1.8 

2. l • 9 

2. 1. l 0 

2. l. 11 

Squeeze Bulb: One-way. 

Volumetric Pipette: 25 ml. 

Stopcock and Ground Joint Grease: A high-vacuum, 

high-temperature chlorofluorocarbon grease is required. 

Halocarbon 25-5S has been found to be effective. 

Barometer: Mercury, aneroid, or other barometer capable 

of measuring atmospheric pressure to within 2. 5 mm Hg (0. l 

in. Hg). In many cases, the barometric reading may be 

obtained from a nearby national weather service station, 

in which case the station value (which is the absolute 

barometric pressure) shall be requested and an adjustme 

for elevation differences between the weather station a 

sampling point shall be applied at a rate of minus 2.5 m 

Hg (0.1 in. Hg) per 30 m (lOO·ft) elevation increase, o 

vice versa for elevation decrease. 
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2.2 Sample Recovery: The following equipment is required for sampl 

recovery. 

2.2.1 Graduated Cylinder: 50 ml with 1-ml divisions. 

2. 2.. 2 Storage Containers: Leak-free polyethylene bottles. 

2.2.3 Wash Bottle: Polyethylene or glass. 

• 
2.2.4 Glass Stirring Rod • 

2.2.5 Test Paper for Indicating pH: To cover the pH range of 7 

to 14. 

2.3 Analysis: For the analysis, the following equipment is needed: 

2.3.1 Volumetric Pipettes: Two 1 ml, two 2 ml, one 3 ml, one 4 

ml, two 10 ml, and one 25 ml for each sample and stan ard . 

2.3.2 Procelain Evaporting Dishes: 175- to 250-ml capacity ith• i'ip for pouring, one for each sample and each standar 

The Coors No. 45006 (shallow-form, 195 ml) has been fund 

to be satisfactory. Alternatively, polymethyl penten 

beakers (Nalge No. 1203, 150 ml), or glass beakers (1 0 

ml) may be used. When glass beakers are used, etching of 

the beakers may cause solid matter to be present in the 

analytical step; the solids should be removed by 

filtration (see Section 4.3). 
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• 
2.3.3 Steam Bath: Low-temperature ovens or thermostatically 

contro11 ed hot pl ates kept below 70°c ( l 60°F) a re 

acceptable alternatives. 

2.3.4 Dropping Pipette or Dropper: Three required. 

2.3.5 Polyethylene Policeman. One for each sample and each 

standard. 

2.3.6 Graduated Cylinder: 100 ml with 1-ml divisions. 

•2.3.7 Volumetric Flasks: 50 ml (one for each sample and each 

standard) 100 ml (one for each sample and each standard, 

and one for the working standard KN03 solution), and 

l 000 ml (one). 

2.3.8 Spectrophotometer: To measure absorbance at 410 nm. 

2.3.9 Graduated Pipette: 10 ml with 0.1-ml divisions. • 
2. 3. l 0 Test Paper for Indicating pH: To cover the pH range of 

to 14. 

2.3.11 Analytical Balance: To measure to within 0.1 mg. 
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2.3.3 

2.3.4 

2.3.5 

2.3.6 

2.3.7 

2.3.8 

2.3.9 

2.3.10 

Steam Bath: Low-temperature ovens or thermostatically 

controlled hot plates kept below 70°c (160°F} are 

acceptable alternatives. 

Dropping Pipette or Dropper: Three required. 

Polyethylene Policeman. One for each sample and each 

standard. 

Graduated Cylinder: 100 ml with 1-ml divisions. 

Volumetric Flasks: 50 ml (one for each sample and each 

standard) 100 ml (one for each sample and each standard, 

and one for the working standard KN03 solution), and 

1000 ml (one). 

Spectrophotometer: To measure absorbance at 410 nm. 

Graduated Pipette: 10 ml with 0.1-ml divisions. 

Test Paper for Indicating pH: To cover the pH range of 

to 14. 

Analytical Balance: To measure to within 0.1 mg. 
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3. Reagents 

Unless otherwise indicated, it is intended that all reagent confonn t 

the specifications established by the Committee on Analytical Reagent of 

the American Chemical Society, where such specifications are ava1labl ; 

otherwise, use the best available grade. 

• 
3.1 Sampling: To prepare the absorbing solution, cautiously add 2.8 ml 

concentrated H2so4 to l liter of deionized, distilled water. 

Mix well and add 6 ml of 3 percent hydrogen peroxide, freshly 

prepared from 30 percent hydrogen peroxide solution. The absorbing 

solution should be used within l week of its preparation. Do no 

expose to extreme heat or direct sunlight. 

3.2 Sample Recovery: Two reagents are required for sample recovery: 

3.2.l Sodium (lN): Dissolve 40 g NaOH in deionized, distilled 

water and dilute to 1 liter. 

• 3.2.2 Water: Deionized, distilled to confonn to ASTM 

specification D1193-74, Type 3. At the option of the 

analyst, the KMN04 test for oxidizable organic matter 

may be omitted when high concentrations of organic mater 

are not expected to be present. 

3.3 Analysis: For the analysis, the following reagents are require 

3.3.1 Fuming Sulfuric Acid: 15 to 18 percent by weight fre 

sulfur trioxide. HANDLE WITH CAUTION. 
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3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 

Phenol: White solid. 

Sulfuric Acid: Concentrated, 95 percent minimum assay. 

HANDLE WITH CAUTION. 

Potassium Nitrate: Dried at 105 to 110°c (220 to 

230°F) for a minimum of 2 hours just prior to 

preparation of standard solution. 

Standard KN03 Solution: Dissolve exactly 2.198 g of 

dried potassium nitrate (KN03) in deionized, distilled 

water and dilute to 1 liter with deionized, distilled 

water in a 1,000-ml volumetric flask. 

Working Standard KN03 Solution: Dilute 10 ml of the 

standard solution to 100 ml with deionized, distilled 

water. One •111iliter of the worl<ing standard solution 

equivalent to 100 ug nitrogen dioxide (N02). 

Water: Deionized, distilled as in Section 3.2.2. 

Phenoldisulfonic Acid Solution: Dissolve 25 g of pure 

white phenol in 150 ml concentrated sulfuric acid on a 

steam bath. Cool, add 75 ml fuming sulfuric acid, and 

heat at 100°c (212°F) for 2 hours. Store in a dark, 

stoppered bottle. 
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3.3.2 Phenol: White solid. 

3.3.3 Sulfuric Acid: Concentrated, 95. percent minimum assay. 

HANDLE WITH CAUTION. 

3.3.4 Potassium Nitrate: Dried at 105 to 110°c (220 to 

230°F) for a minimum of 2 hours Just prior to 

preparation of standard solution. 

3.3.5 Standard KN03 Solution: Dissolve exactly 2.198 g of 

dried potassium nitrate (KN03) in deionized, distilled 

water and dilute to 1 liter with deionized, distilled 

water in a 1,000-ml volumetric flask. 

3.3.6 Working Standard KN03 Solution: Dilute 10 ml of the 

standard solution to 100 ml with deionized, distilled 

water. One milliliter of the working standard soluti 

equivalent to 100 ug nitrogen dioxide (ND2). 

3.3.7 Water: Deionized, distilled as in Section 3.2.2. 

3.3.8 Phenoldisulfonic Acid Solution: Dissolve 25 g of pure 

white phenol in 150 ml concentrated sulfuric acid on a 

steam bath. Cool, add 75 ml fuming sulfuric acid, and 

heat at 100°c (212°F) for 2 hours. Store in a dark, 

stoppered bottle. 
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4. Procedure 

4.1 Sampling. 

• 

4.1.1 Pipette 25 ml of absorbing solution into a sample fla 

retaining a sufficient quantity for use in preparing 

calibration standards. Insert the flask valve steppe 

into the flask with the valve in the "purge" position. 

Assemble the sampling train as shown in Figure 7-1 an 

place the probe at the sampling point. Make sure tha all 

fittings are tight and leak-free, and that all ground 

glass joints have been properly greased with a 

high-vacuum, high-temperature chlorofluorocarbon-base 

stopcock grease. Turn the fl ask va1ve and the pump v 1ve 

to their "evacuate" positions. Evacuate the flask to 75 

mm Hg (3 in. Hg) absolute pressure, or less. Evacuation 

to a pressure approaching the vapor pressure of water at 

the existing temperature is desirable. Turn the pump 

valve to its "vent" position and turn off the pump. 

• for leakage by observing the manometer for any pressu e 

fluctuation. (Any variation greater than 10 mm Hg (0. 4 

in. Hg) over a period of 1 minute is not acceptable, nd 

the flask is not to be used until the leakage problem is 

corrected. Pressure in the fl ask is not to exceed 75 mm 

Hg (3 in. Hg) absolute at the time sampling is 

commenced.) Record the volume of the flask and valve 

(Vf)' the flask temperature (Ti), and the barometric 
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4.1. 2 

pressure. Turn the flask valve counterclockwise to its 

"purge" position and do the same with the pump valve. 

Purge the probe and the vacuum tube using the squeeze 

bulb. If condensation occurs in the probe and the fl ask 

vave area, heat the probe and purge until the condensati n 

disappears. Next, turn the pump valve to its "vent" 

position. Turn the flask valve clockwise to its 

"evacuate" position and record the difference in the 

mercury levels in the manometer. The absolute internal 

pressure in the flask (Pi) is equal to the barometric 

pressure less the manometer reading. Immediately turn t e • 

flask valve to the "sample" position and permit the gas o 

enter the flask until pressures in the flask and sample 

line (i.e., duct, stack) are equal. This will usually 

require about 15 seconds; a longer period indicates a 

"plug" in the probe, which must be corrected before 

sampling is continued. After collecting the sample, 

the flask valve to its "purge" position and disconnect t e 

flask from the sampling train. Shake the flask for at 

least 5 minutes. • 
If the gas being sampled contains insufficient oxygen f 

the conversion of NO to NO2 (e.g., an applicable 

of the standard may require takjng a sample of a 

calibration gas mixture of NO in N2), then oxygen 
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enter the flask until pressures in the flask and sample 

line (i.e., duct, stack) are equal. This will usually 

require about 15 seconds; a longer period indicates a 

"plug" in the probe, which must be corrected before 

sampling is continued. After collecting the sample, tun 

the flask valve to its "purge" position and disconnect he 

flask from the sampling train. Shake the flask for at 

least 5 minutes. 
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the conversion of NO to N02 (e.g., an applicable 

of the standard may require takjng a sample of a 

calibration gas mixture of NO in N2), then oxygen shall 
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be introduced into the flask to penni t this conversi o 

• 

• 

Oxygen may be introduced into the flask by one of thr e 

methods; (1) before evacuating the sampling flask, fl 

with pure cylinder oxygen, then evacuate flask to 75 

(3 in. Hg) absolute pressure or less; or (2) inject o 

into the flask after sampling; or (3) tenninate sampl ng 

with a minimum of 50 mm Hg (2 in. Hg) vacuum remainin in 

the flask, record this final pressure, and then vent he 

flask to the atmosphere until the flask pressure is a most 

equal to atmospheric pressure. 

4. 2 Sample Recovery: Let the flask set for a minimum of 16 hours a d 

then shake the contents for 2 minutes. Connect the fl ask to a 

mercury filled U-tube manometer. Open the valve from the flask to 

the manometer and record the flask temperature (Tf), the 

barometric pressure, and the difference between the mercury lev ls 

in the manometer. The absolute internal pressure in the fl ask 

• (Pf) is the barometric pressure less the manometer reading • 

Transfer the contents of the flask to a leak-free polyethylene 

bottle. Rinse the flask twice with 5-ml portions of deionized, 

distilled water and add the rinse water to the bottle. Adjust 

pH to between 9 and 12 by adding sodium hydroxide (1 N), dropwi e 

(about 25 to 35 drops). Check the pH by dipping 

the solution and then touching the rod to the pH test paper. 

as little material as possible during this step. Mark the heig 

the liquid level so 

gen 

a stirring rod into 

t of 
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an 

that the container can be checked for leakage after transport. 

Label the container to clearly identify its contents. Seal the 

container for shipping. 

4.3 Analysis: Note the level of the liquid in the container and confi 

whether or not any sample was lost during shipment; note this on 

analytical data sheet. If a noticeable amount of leakage has 

occurred, either void the sample or use methods, subject to the 

approval of the Control Agency's Authorized Representative, to 

correct the final results. Immediately prior to the analysis, 

transfer the contents of the shipping container to a 50-ml 

volumetric flask, and rinse the container twice with 5-ml portions 

of deionized, distilled water. Add the rinse water to the flask 

dilute to the mark with deionized, distilled water; mix thoroughly. 

Pipette a 25-ml aliquot into the procelain evaporating dish. 

any unused portion of the sample to the polyethylene storage 

bottle. Evaporate the 25-ml aliquot to dryness on a steam bath 

all ow to cool. Add 2 ml phenol di sul foni c acid solution to the dri 

residue and triturate thoroughly with a polyethylene policeman. 

Make sure the solution contacts all the residue. Add 1 ml 

deionized, distilled water and four drops of concentrated sulfuric 

acid. Heat the solution on a steam bath for 3 minutes with 

occasional stirring. Allow the solution to cool, add 20 ml, or 

more, deionized, distilled water, mix well by stirring, and add 

concentrated ammonium hydroxide, dropwise, with constant stirring, 

until the pH is 10 (as detennined by pH paper). 
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Mix the contents· f 

nk 

ith 

If the sample contains solids these must be removed by filtrati n 

(centrifugation is an acceptable alternative, subject to the 

approval of the Control Agency's Authorized Representative), as 

follows: filter through Whatman No. 41 filter paper into a 100 ml 

volumetric flask, rinse the evaporating dish with three, 

approximately, S-ml portions of deionized, distilled water; fil 

• 

er 

these three rinses. Wash the filter with at least three 15-ml 

portions of deionized, distilled water. Add the filter washing to 

the contents of the volumetric flask and dilute to the mark wit 

deionized, distilled water. If solids are absent, the solution can 

be transferred directly to the 100-ml volumetric flask and dilu ed 

to the mark with deionized, distilled water. 

the flask thoroughly, and measure the absorbance at the optimum 

wavelength used for the standards (Section 5.2. l l, using 

solution as a zero reference. Dilute the sample and the blank 

equal volumes of deionized, distilled water if the absorbance 

exceeds A4, the absorbance of the 400 ug N02 standard (see 

• Section 5.2.2) . 

5. Calibration 

5.1 Flask Volume. The volume of the collection flask-flask valve 

combination must be known prior to sampling. Assemble the flas and 

flask valve and fill with water, to the stopcock. Measure the 

volume of water to +10 ml. Record this volume on the flask. 
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' I5.2 Spectrophotometer Calibration. 

5. 2. 1 Optimum Wavelength Detennination. Calibrate the 

wavelength scale of the spectrophotometer every 6 months. 

The calibration may be accomplished by using an energy 

source with an intense line emission such as a mercury 

lamp, or by using a series of glass filters spanning the 

measuring range of the spectrophotometer. Calibration., 

materials are available commercially and from the Nation 

Bureau of Standards. Specific details on the use of sue 

materials should be supplied by the vendor; general 

information about calibration techniques can be obtained •
from general reference books on analytical chemistry. 

wavelength scale of the spectrophotometer must read 

correctly within.!. 5 nm at all calibration points; 

otherwise, the spectrophotometer shall be repaired and 

recalibrated. Once the wavelength scale of the 

spectrophotometer is in proper calibration, use 410 nm a 

the optimum wavelength for the measurement of the 

absorbance of the standards and samples. • 
Alternatively, a scanning procedure may be employed to 

determine the proper measuring wavelength. If the 

instrument is a double-beam spectrophotometer, scan the 

spectrum between 400 and 415 nm using a 200 ug N02 

standard solution in the sample cell and a blank solutio 

in the reference cell. If a peak does not occur, the 

7-14 



5.2 Spectrophotometer Calibration. 

5.2.1 Optimum Wavelength Determination. Calibrate the 

wavelength scale of the spectrophotometer every 6 months 

The calibration may be accomplished by using an energy 

source with an intense line emission such as a mercury 

lamp, or by using a. series of glass filters spanning the 

measuring range of the spectrophotometer. CalibratioQ 

materials are available commercially and from the Nation 1 

Bureau of Standards. Specific details on the use of sue 

materials should be supplied by t~e vendor; genera 1 

information about calibration techniques can be obtained 

from general reference books on analytical chemistry. Te 

wavelength scale of the spectrophotometer must read 

correctly within~ 5 nm at all calibration points; 

otherwise, the spectrophotometer shall be repaired and 

recalibrated. Once the wavelength scale of the 

spectrophotometer is in proper calibration, use 410 nm s 

the optimum wavelength for the measurement of the 

absorbance of the standards and samples. 

Alternatively, a scanning procedure may be employed to 

detennine the proper measuring wavelength. If the 

instrument is a double-beam spectrophotometer, scan the 

spectrum between 400 and 415 nm using a 200 ug N02 

standard solution in the sample cell and a blank soluti n 

in the reference cell. If a peak does not occur, the 

7-14 



spectrophotometer is probably malfunctioning and shou 

• 

d be 

repaired. When a peak is obtained within the 400 to 

range, the wavelength at which this peak occurs shall 

the optimum wavelength for the measurement of absorba ce 

of both the standards and the samples. For a single

spectrophotometer, follow the scanning procedure desc 

above, except that the blank and standard solutions s 

be scanned separately. The optimum wavelength shall e 

the wavelength at which the maximum difference in 

absorbance between the standard and the blank occurs. 

5.2.2 Determination of Spectrophotometer Calibration Factor 

Kc. Add 0.0 ml, 2 ml, 4 ml, 6 ml, and 8 ml of the 

KN02 working standard solution (1 ml= 100 ug N02) to 

a series of five 50-ml volumetric flasks. To each fl sk, 

add 25 ml of absorbing solution, 10 ml deionized, 

distilled water, and sodium hydroxide (1 N) dropwise

• the pH is between 9 and 12 (about 25 to 35 drops each 

Dilute to the mark with deionized, distilled water. 

thoroughly and pipette a 25-ml aliquot of each soluti 

into a separate procelain evaporating dish. Beginnin 

with the evaporation step, follow the analysis proced 

of Section 4.3, until the solution has been transferr d to 

the 100 ml volumetric flask and diluted to the mark. 

Measure the absorbance of each solution, at the optim 

n 
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wavelength, as determined in Section 5.2.1. This 

calibration procedure must be repeated on each day that 

samples are analyzed. Calculate the spectrophotometer 

calibration factor as follows: 

A1 + 2A2 + 3A3 + 4A4 
Kc= 100 

Af +A~+ A~+ Aa 

Equation 7-1 

where: 

Kc= Calibration factor 

A = Absorbance of the 100-ug N02 standard1 
A = Absorbance of the 200-ug N02 standard2 
A = Absorbance of the 300-ug N02 standard3 
A = Absorbance of the 400-ug N02 standard4 

5.3 Barometer. Calibrate against a mercury barometer. 

5.4 Temperature Gauge. Calibrate dial thermometers against 

mercury-in-glass thermometers. 

5.5 Vacuum Gauge. Calibrate mechanical gauges, if used, against a 

mercury manometer such as that specified in 2.1.6. 

5.6 Analytical Balance. Calibrate against standard weights. 
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6. Ca1cul ati on 

Carry out the calculations. retaining at least one extra decimal fig 

beyond that of the acquired data. Round off figures after final 

calculations. 

6,1 Nomenclature 

A = Absorbance of sample. 

C = Concentration of NOx as N02, dry basis corrected to 

• 
standard conditions, mg/dscm (lb/dscf) • 

F = Dilution factor (i.e•• 25/5, 25/10. etc •• required on 

sample dilution was needed to reduce the absorbance i 

the range of calibration). 

= Spectrophotometer calibration factor. 

= Mass of NOx as N02 in gas sample. ug. 

= Final absolute pressure of flask, mm Hg (in. Hg). 

• 
= Initial absolute pressure. 760 mm Hg (29.92 in. Hg). 

Pstd = Standard absolute pressure, 760 mm Hg (29.92 in. Hg). 

Tf = Final absolute temperature of flask. °K (0 R) • 

= Initial absolute temperature of flask, °K (0 R).T1 
Tstd = Standard absolute temperature, 293°K (528°R). 

Vsc = Sample volume at standard conditions (dry basis), ml. 

Vf = Volume of flask and valve. ml. 

Va = Volume of absorbing solution, 25 ml. 

re 

y if 

to 

2 = 50/25, the aliquot factor. (If other than a 25 ml al ·quot 

was used for analysis. the corresponding factor must e 

substituted.) 
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6.2 Sample volume, dry basis, corrected to standard conditions. 

Tstd (Vf - Va) (!j' - Pi] 
= Pstd Tf Ti 

= K1 (Vf - 25 ml) i!..f - Pi]
Tf Ti 

Equation 7-2 

where 

0.3858 °K for metric units 
mm Hg 

= 17.64 ~ for English units 
in. Hg 

6.3 Total ug N02 Per Sample. 

m = 2Kc AF 

Equation 7-3 

Note: If other than a 25-ml aliquot is used for analysis, the 

factor 2 must be replaced by a corresponding factor. 

6.4 Sample concentration, dry basis, corrected to standard conditions. 

C = K2 ...JIL 
Ysc 

Equation 7-4 

where 

K2 = 103 mg/m3 for metric units 
ug/ml 

= 6.243 x 10-5 lb/scf for English units 
ug/ml 
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METHOD 8 - DETERMINATION OF SULFURIC ACID MIST AND SULFUR DIOXIDE EMISSIO 
FROM STATIONARY SOURCES 

1. Principle and Applicability 

1.1 Principle: A gas sample is extracted isokinetically from th 

stack. The sulfuric acid mist (including sulfur 

trioxide) and the sulfur dioxide are separated, 

both fractions are measured separately by the 

barium-thorin titration method• 

• 1.2 Applicability: This method is applicable for the determination 

S 

nd 

f 

• 

sulfuric acid mist (including sulfur trioxide, ad in 

the absence of other particulate matter) and sul 

dioxide emissions from stationary sources. 

Collaborative tests have shown that the minimum 

detectable limits of the method are 0.05 

milligrams/cubic meter (0.03xlo-7 pounds/cubic 

foot) for sulfur trioxide and 1.2 mg/m3 

(0.74xlo-7·1b/ft3) for sulfur dioxide. No upper 

limits have been established. Based on theoreti 

calculations for.200 milliliters of 3 percent 

hydrogen peroxide solution, the upper concentrat n 

limit for sulfur dioxide in a 1.0 m3 (35.3 ft3) 

gas sample is about 12,500 mg/m3 (7.7xlo-4 

lb/ft3). The upper limit can be extended by 

increasing the quantity of peroxide solution in he 

impingers. 
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Possible interfering agents of this method are 

fluorides, free ammonia, and dimethyl aniline. If 

any of these interfering agents are present 

be determined by knowledge of the process), 

alternative methods, subject to the approval of the 

Control Agency's authorized representative, are 

required'. 

Filterable particulate matter may be determined alon 

with so3 and so2 (subject to the approval of the 

Control Agency's authorized representative) by •
inserting a heated glass fiber filter between the 

probe and isopropanol impinger (see Section 2.1 of 

Method 6). If this option is chosen, particulate 

analysis is gravimetric only; H2so4 acid mist is 

not determined separately. 

2. Apparatus 

2.1 Sampling: A schematic of the sampling train used in this method .is •shown in Figure 8-1; it is similar to the Method 5 train except tha 

the filter position is different and the filter holder does not hav 

to be heated. Commercial models of this train are available. For 

those who desire to build their own, however, complete construction 

details are described in APTD-0581. Changes from the APTD-0581 

document and allowable modifications to Figure 8-1 are discussed i 

the following subsections. 
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Figure 8-1. Sulfuric acid mist sampling train. 
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The operating and maintenance procedures for the sampling train are 

described in APTD-0576. Since correct usage is important in 

obtaining valid results, all users should read the APTD-0576 

document and adopt the operating and maintenance procedures outline 

in it, unless otherwise specified herein. Further details and 

guidelines on operation and maintenance are given in Method 5 and 

should be read and followed whenever they are applicable. 

2.1.l Probe Nozzle: Same as Method 5, Section 2.1.1. 

2. 1.2 Probe Liner: Borosilicate or quartz glass, with a heatin · •
system to prevent visible condensation during sampling. 

Do not use metal probe liners. 

2. l.3 Pitot Tube: Same as Method 5, Section 2.1.3. 

2.1.4 Differential Pressure Gauge: Same as Method 5, Section 

2. 1.4 

•2.1.5 Filter Holder: Borosilicate glass, with a glass frit 

filter support and a silicone rubber gasket. Other gaske 

materials, e.g., Teflon or Viton, may be used subject to 

the approval of the Control Agency's authorized 

representative. The holder design shall provide a 

positive seal against leakage from the outside or around 

8-4 



The operating and maintenance procedures for the sampling train are 

described in APTD-0576. Si nee correct usage is important in 

obtaining valid results, all users should read the APTD-0576 

document and adopt the operating and maintenance procedures outline 

in it, unless otherwise specified herein. Further details and 

guidelines on operation and maintenance are given in Method 5 and 

should be read and fol 1 owed whenever they are applicable. 

2.1.l Probe Nozzle: Same as Method 5, Section 2.1.1. 

2.1.2 Probe Liner: Borosilicate or quartz glass, with a heati g 

system to prevent visible condensation during sampling. 

Do not use metal probe 1 i ners. 

2. l.3 Pitot Tube: Same as Method 5, Section 2.1.3. 

2.1.4 Differential Pressure Gauge: Same as Method 5, Section 

2. 1.4 

2.1.5 Filter Holder: Borosilicate glass, with a glass frit 

filter support and a silicone rubber gasket. Other gask t 

materials, e.g., Teflon or Viton, may be used subject to 

the approval of the Control Agency's authorized 

representative. The holder design shall provide a 

positive seal against leakage from the outside or aroun 

8-4 



2.1.6 

• 
2.1. 7 

2.1.8 

• 2.1.9 

2.1.10 

the filter. The filter holder shall be placed betwee the 

first and second impingers. Note: Do not heat the filter 

holder. 

Impingers - Four, as shown in Figure 8-1: The first 

third shall be of the Greenburg-Smith design with sta 

tips. The second and fourth shall be of the 

Greenburn-Smith design, modified by rep1acing 

with an approximately 13 millimeter (0.5 in.) 

tube, having an unconstricted tip located 13 mm (0.5 in.) 

from the bottom of the flask. Similar collection sys 

which have been approved by the Control Agency's 

authorized representative may be used. 

Metering System: Same as Method 5, Section 2.1.8. 

Barometer: Same as Method 5, Section 2.1.9. 

Gas Density Determination Equipment: Same as Method , 

Section 2.1.10. 

Temperature Gauge: Thermometer, or equivalent, to me sure 

the temperature of the gas leaving the impinger train to 

within 1°c (2°F). 
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2.2 Sample Recovery. 

2.2.1 Wash Bottles: Polyethylene or glass, 500 ml (two). 

2.2.2 Graduated Cylinders: 250 ml, 1 liter. (Volumetric Flas 

may also be used.) 

2.2.3 Storage Bottles: Leak-free polyethylene bottles, 

size (two for each sampling run). 

2.2.4 Trip Balance: 500-gram capacity, to measure to ~0.5 g 

(necessary only if a moisture content analysis to be be •done). 

2.3 Analysis 

2. 3. l Pipettes: Volumetric 25 ml, 100 ml. 

2.3.2 Burette: 50 ml. 

2.3.3 Erlenmeyer Flask: 250 ml, (one for each sample blank an 

standard). • 
2.3.4 Graduated Cylinder: 100 ml. 

2.3.5 Trip Balance: 500 g capacity, to measure to +D.J :J. 
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2.3.6 Dropping Bottle: To add indicator solution, 125-ml s ze. 

3. Reagents 

Unless otherwise indicated, a11 reagents are to conform to the 

specifications established by the Committee on Analytical Reagents o the 

American Chemical Society, where such specifications are available. 

Otherwise, use the best available grade. 

3.1 Sampling.

• 3. l • l Filters: Same as Method 5, Section 3.1.l. 

3.1 . 2 Silica Gel: Same as Method 5, Section 3.1.2. 

3.1. 3 Water: Deionized, distilled to conform to ASTM 

specification Dll93-74, Type 3. At the option of the 

analyst, the KMn04 test for oxidizable organic matter 

may be omitted when high concentratons of organic mat 

• 
er 

are not expected to be present • 

3.1 .4 Isopropanol: 80 Percent. Mix 800 ml of isopropanol ith 

200 ml of deionized, distilled water. 

Note: Experience has shown that only A.C.S. grade 

i sopropanol is satisfactory. Tests have shown that 

isopropanol obtained from commercial sources occasion lly 
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has peroxide impurities that will cause erroneously high 

sulfuric acid mist measurement. Use the fo11 owing test 

for detecting peroxides in each lot of isopropanol: 

10 ml of the isopropanol with 10 ml of freshly prepared 1 

percent potassium iodide solution. Prepare a blank by 

similarly treating 10 ml of distilled water. After 1 

minute, read the absorbance on a spectrophotometer at 352 i 

nanometers. If the absorbance exceeds 0.1, the 

isopropanol shall not be used. Peroxides may be removed 

from isopropanol by redistilling, or by passage through a 

column of activated alumina. However, reagent-grade 

isopropanol with suitably low peroxide levels is readily • 
avai1able from colllllercial sources; therefore, rejection o 

contaminated lots may be more efficient than 

peroxide removal procedure. 

3.1.5 Hydrogen Peroxide, 3 Percent: Dilute 100 ml of 30 perce 

hydrogen peroxide to 1 liter with deionized, distilled 

water. Prepare fresh daily. • 
3.1.6 Crushed ice. · 

3.2 Sample Recovery. 

3. 2. 1 Water: Same as 3. 1. 3. 
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3.2.2 Isopropanol, 80 Percent: Same as 3.1.4. 

3.3 Analysis 

3.3.l Water: Sameas3.l.3. 

3.3.2 Isopropanol, 100 Percent. 

• 
3.3.3 Thorin Indicator: l-(o-arsonophenylazo)-2-naphthol-3 

6-disulfonic acid, disodium salt, or equivalent. Dis olve 

0.20 gin 100 ml of deionized, distilled water. 

3.3.4 Barium Perchlorate (0.0100 Nonnal): Dissolve 1.95 g f 

barium perchlorate trihydrate [Ba(Cl o4)23H20] in 

200 ml deionized, distilled water, and dilute to l li er 

with isopropanol; 1.22 g of barium chloride dihydrate 

(BaCL22H20) may be used instead of the barium 

perchlorate. Standardize with sulfuric acid as 

• 5.2. This solution must be protected against evapora ion 

at all times. 

3.3.5 Sulfuric Acid Standard (0.0100 N): Purchase or 

standardize to .!_0.0002 N against 0.0100 N Na0H that h s 

previously been standardized against primary standard 

potassium acid phthalate. 
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4. Procedure 

4.1 Sampling 

4.1.1 

4.1.2 

4.1.3 

Pretest Preparation: Follow the procedure outlined in 

Method 5, Section 4.1.1; filters should be inspected, but 

need not be desiccated, weighed, or identified. If the 

effluent gas can be considered dry, i.e., moisture free, 

the silica gel need not be weighed. 

Preliminary Determinations: Follow the procedure outline· 

in Method 5, Section 4.1.2. 

•Preparation of Collection Train: Follow the procedure I 

outlined in Method 5, Section 4.1.3 (except for the seco r 
paragraph and other obviously inapplicable parts) and us 

Figure 8-1 instead of Figure 5-1. Replace the second . 

paragraph with: Place 100 ml of 80 percent isopropanol i~ 

the first impinger, 100 ml of 3 percent hydrogen peroxid I 

in both the second and third impingers; retain a portion 

of each reagent for use as a blank solution. Place abou · 

200 g of silica gel in the fourth impinger. • 
Note: If moisture content is to be determined by 

analysis, weigh each of the first three impingers (plus 

absorbing solution) to the nearest 0.5 g and record thes 

weights. The weight of the silica gel (or silica gel pl .s 
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container) must also be determined to the nearest 0.5 g 

and recorded. 

4.1.4 Pretest Leak-Check Procedure: Follow the basic proce ure 

outlined in Method 5, Section 4. L4. l, noting that th 

probe heaters hall be adjusted to the minimum tempera ure 

required to prevent condensation, and al so that verba e 

such as, "plugging the inlet to the filter.holder ••• ,' 

shall be replaced by, "•.• -plugging the inlet to the irst 

impinger." 

-
4.1.5 Train Operation: Follow the basic procedure outlined in 

Method 5, Section 4.1.5, in conjunction with the foll wing 

special instructions. Data shall be recorded on a sh et 

similar to the one in Figure 8-2. The sampling rate hall 

not exceed 0.030m3/min (1.0 cfm) during the run. 

Periodically during the test, observe the connecting ine 

• between the probe and first i mpi nger for signs of 

condensation. If it does occur, adjust the probe hea er 

setting upward to the minimum temperature required to 

prevent condensation. If component changes become 

necessary during a run, a leak-check shall be done 

immediately before each change, according to the proc dure 

outlined in Section 4.1.4.2 of Method 5 (with appropriate 

modifications, as mentioned in Section 4.1.4 of this 
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method); record all leak rates. If the leakage rate( ) 

exceed the specified rate, the tester shall either vo d 

the run or shall plan to correct the sample volume as 

outlind in Section 6.3 of Method 5. Immediately afte 

component changes, conduct leak-checks per the proced re 

outlined in Section 4.1.4.1 of Method 5 (with appropr'ate 

modifications). 

After turning off the pump and recording the final 

• readings at the conclusion of each run, remove the pr be 

from the stack. Conduct a post-test (mandatory) 

leak-check as in Section 4.1.4.3 of Method 5 (with 

appropriate modification) and record the leak rate. If 

the post-test leakage rate exceeds the specified 

acceptable rate, the tester shall either correct the 

sample volume, as outlined in Section 6.3 of Method 5, or 

shall void the run • 

• Drain the ice bath and, with the probe disconnected, urge 

the remaining part of the train, by drawing clean ambient 

air through the system for 15 minutes at the average flow 

rate used for sampling. · 

Note: Clean ambient air can be provided by passing air 

through a charcoal filter. At the option of the test r, 

ambient air (without cleaning) may be used. 
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4. 1.6 Calculation of Percent Isokinetic: Follow the procedure 

outlined in Method 5, Section 4.1.6. 

4.2 Sample Recovery 

4.2.l Container No. 1: If a moisture content analysis is to be 

done, weigh the first impinger plus contents to the 

nearest 0.5 g and record this weight. 

Transfer the contents of the first impinger to a 250-ml 

graduated cylinder. Rinse the probe, first impinger, all 

connecting glassware before the filter, and the front hal 

of the filter holder with 80 percent isopropanol. Add th • 
rinse solution to the cylinder. Dilute to 250 ml with 80 

percent isopropanol. Add the filter to the solution, mix 

and transfer to the storage container. Protect the 

solution against evaporation. Mark the level of liquid o 

the container and identify the sample container. 

4.2.2 Container No. 2: If a moisture content analysis is to be 

done, weigh the second and third impingers (plus contents • 
to the nearest 0.5 g and record these weights. Also, 

weigh the spent silica gel (or silica gel plus irnpinger) 

to the nearest 0.5 g. 
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n 
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• 

Transfer the solutions from the second and third impi gers 

to a 1000-ml graduated cylinder. Rinse all connectin 

glassware (including back half of filter holder) betw en 

the filter and silica gel impinger with deionized, 

distilled water, and add this rinse water to the 

cylinder. Dilute to a volume of 1000 ml deionized, 

distilled water. Transfer the solution to a storage 

container. Mark the level of liquid on the container 

Seal and identify the sample container . 

4.3 Analysis 

Note the level of liquid in containers 1 and 2, and confirm whe her 

or not any sample was lost during shipment; note this on the 

analytical data sheet. If a noticeable amount of leakage has 

occurred, either void the sample or use methods, subject to the 

approval of the Control Agency's authorized representative, to 

correct the final results • 

• 4.3.1 Container No. l: Shake the container holding the 

isopropanol solution and the filter. If the filter beaks 

up, allow the fragments to settle for a few minutes b fore 

removing a sample. Pipette a 100-ml aliquot of this 

solution into a 250-ml Erlenmeyer flask, add 2 to 4 d ops 

of thorin indicator, and titrate to a pink endpoint u 

0.0100 N barium perchlorate. Repeat the titration wi 

second aliquot of sample and average the titration 
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values. Replicate titrations must agree within l percent 

or 0.2 ml, whichever is greater. 

4.3.2 Container No. 2: Thoroughly mix the solution in the 

container holding the contents of the second and third 

impingers. Pipette a 10-ml aliquot of sample into a 

250-ml Erlenmeyer flask. Add 40 ml of isopropanol, 2 to 

drops of thorin indicator, and titrate to a pink endpoin 

using 0.0100 N barium perchlorate. Repeat the titration 

with a second aliquot of sample and average the titratio 

values. Replicate titrations must agree within 

or 0.2 ml, whichever is greater. • 
4.3.3 Blanks: Prepare blanks by adding 2 to 4 drops of thorin 

indicator to 100 ml of 80 percent isopropanol. Titrate 

the blanks in the same manner as the samples. 

5. Calibration 

5.1 Calibrate equipment using the procedures specified in the followin 

sections of Method 5: Section 5.3 (metering system); Section 5.5 • 
{temperature gauges); Section 5.7 (barometer). Note that the 

recommended leak-check of the metering system, described in Sectio 

5.6 of Method 5, also applies to this method. 
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or 0.2 ml, whichever is greater. 

4.3.2 Container No. 2: Thoroughly mix the solution in the 

container holding the contents of the second and third 

impingers. Pipette a 10-ml aliquot of sample into a 

250-ml Erlenmeyer flask. 'Add 40 ml of isopropanol, 2 to 

drops of thorin indicator, and titrate to a pink endpoin 

using 0.0100 N barium perchlorate. Repeat the titration 

with a second aliquot of sample and average the titratio 

values. Replicate titrations must agree within l prcent 

or 0.2 ml, whichever is greater. 

4.3.3 Blanks: Prepare blanks by adding 2 to 4 drops of thorin 

indicator to 100 ml of 80 percent isopropanol. Titrate 

the blanks in the same manner as the samples. 

5. Calibration 

5.1 Calibrate equipment using the procedures specified in the following 

sections of Method 5: Section 5.3 (metering system); Section 5.5 

(temperature gauges); Section 5.7 (barometer)~ Note that the. 

recommended leak-check of the metering system, described in Secti n 

5. 6 of Method 5, al so applies to this method. 

8-16 



5.2 Standardize the barium perchlorate solution with 25 ml of stand rd 

sulfuric acid to which 100 ml of 100 percent isopropanol has be n 

added. 

6. Calculations 

Note: Carry out calculations retaining at least one extra decimal f·gure 

beyond that of the acquired data. Round off figures after final 

calculation . 

• 6.1 Nomenclature 
2

A = Cross sectional area of nozzle, m , (ft2}. 

= Water vapor in the gas stream, proportion by vol me. 

= Sulfuric acid (including so2} concentration, 

g/dscm (lb/dscf}. 

cso = Sulfur dioxide concentration, g/dscm (lb/dscf}. 
2 

I = Percent of isokinetic sampling. 

N = Normality of barium perchlorate titrant, g 

• equivalents/liter• 

= Barometric pressure at the sampling site, mm Hg in. 

Hg). 

p = Absolute stack gas pressure, mm Hg (in. Hg).s 

= Standard absolute pressure, 760 mm Hg (29.92 in. Hg).pstd 

Average absolute dry gas meter temperature (seeTm = 

Figure 8-2), °K (0 R). 

= Average absolute stack gas temperature (see Figu e 

8-2), OK (0R). 
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B 

13. 6 

60 

100 

= Standard absolute temperature, 293°K {528°R). 

= Volume of sample aliquot titrated, 100 ml for 

H2so4 and 10 ml for so2• 

= Total volume of liquid collected in impingers and 

silica gel, ml. 

= Volume of gas sample as measured by dry gas meter, 

dcm (def). 

= Volume of gas sample measure by the dry gas meter 

corrected to standard conditions, dscm (dscf). 

= Average stack gas velocity, calculated by Method 2, 

Equation 2-9, using data obtained from Method 8, 

m/sec (ft/sec). 

= Total volume of solution in which the sulfuric acid 

or sulfur dioixde sample is contained, 250 ml or 

1,000 ml, respectively. 

= Volume of barium perchlorate titrant used for the 

sample,ml. 

= Volume of barium perchlorate titrant used for the 

blank,ml. 

= Dry gas meter calibration factor. 

= Average pressure drop across orifice meter, mm (in.) 

H 0.2 

= Total sampling time, min. 

= Specific gravity of mercury. 

= sec/min. 

= Conversion to P,ercent 

• 

• 
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6.2 Average dry gas meter temperature and average orifice pressure 

drop. See data sheet (Figure 8-2). 

6.3 Dry Gas Volume. Correct the sample volume measured by the dry 

meter to standard conditions (20°c and 760 mm Hg or 68°F and 

29.92 in. Hg) by using Equation 8-1. 

= Vm y Pbar + (AH/13.6)Vm(std) 

• 
Pstd 

= K1 Vm Y Pbar + (AH/13.6) 
Tm 

Equation 8-1 

where: • 

= 0.3858 °K/mm Hg for metric units. 

17.65 °R/in. Hg for English units. 

Note: If the leak rate observed during any mandatory leak-chec 

• exceeds the specified acceptable rate, the tester shall either 

correct the value of Vm in Equation 8-1 (as described in Sectio 

6.3 of Method 5), or shall invalidate the test run. 

6.4 Volume of Water Vapor and Moisture Content. Calculate the volu 

water vapor using Equation 5-2 of Method 5; the weight of water 

collected in the impingers and silica gel can be directly conve 

as. 

s 

e of 

ted 

to milliliters (the specific gravity of water isl g/ml). Cale late 
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the moisture content of the stack gas, using Equation 5-3 of Method 

5. The "Note" in Section 6.5 of Method 5 also applies to this 

method. Note that if effluent gas stream can be considered dry, 

volume of water vapor and moisture content need not be calculated. 

6.5 Sulfuric acid mist (including S03) concentration. 

Equation 8-2 

where 

= 0.04904 g/milliequivalent for metric units. 

= 1.081 x 10-4 lb/meq for English units. • 
6.6 Sulfur dioxide concentraton. 

Cso2 = K3 N (Vt - Vtb) (Vso]n/Va) 
Vm (std) 

Equation 8-3 

where 

= 0.03203 g/meq for metric units. 

= 7.061 x 10-5 lb/meq for English units. • 
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the moisture content of the stack gas, using Equation 5-3 of Method 

5. The "Note" in Section 6.5 of Method 5 also applies to this 

method. Note that if effluent gas stream can be considered dry, th 

volume of water vapor and moisture content need not be calculated. 

6.5 Sulfuric acid mist (including S03) concentration • 

. Equation 8-2 

where 

= 0.04904 g/milliequivalent for metric units. 

= 1.081 x ,o-4 lb/meq for English units. 

6.6 Sulfur dioxide concentraton. 

Cso2 = K3 N (Vt - Vtb> (Vso]n/Va> 
Vm (std) 

Equation 8-3 

where 

= 0.03203 g/meq for metric units. 

= 7.061 x ,o-5 lb/meq for English units. 
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6.7 Isokinetic Variation. 

6.7.1 Calculation from raw data 

I = l 00 Ts [K4 V1c+Vm Y/Tm) (Pbar+AH/13. 6)] 
60 e vs Ps An 

Equation 8-4 

where 

= 0.003464 mm Hg m3/ml °K for metric units. 

= 0.002676 in. Hg ft3/ml 0 R for English units 

• 6.7.2 Calculation from intennediate values • 

= Ts Ym(std) Pstd lOOI 
Tstd Vs e An Ps 60 (1 - Bws) 

Equation 8-5 

where: 

= 4.320 for metric units. 

= 0.09450 for English units. 

6.8 Acceptable Results. If~90 percent · I~ 110 percent, the results are 

acceptable. If the results are low in comparison to the standa ds 

and I is beyond the acceptable range, the Administrator may opt to 

accept the results. Use Citation 4 in the Bibliography of Meth d 5 

to make judgements. Otherwise, reject the results and repeat t e 

test. 
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METHOD 10 - DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM STATIONARY SOU CES 

1. Principle and Applicability 

1.1 Principle: An integrated or continuous gas sample is extrac d 

from a sampling point and analyzed for carbon 

monoxide (CO) content using a nondispersive infrared 

analyzer (NDIR) or equivalent . 

• 1.1 Applicability: This method is applicable for the determination 

carbon monoxide emissions from stationary source 

only when specified by the test procedures for 

detennining compliance with new source perfonnan e 

standards. The test procedure will indicate whe her 

a continuous or an integrated sample is to be us d. 

2. Range and Sensitivity

• 2.1 Range: 0 to 1,000 ppm • 

2.2 Sensitivity: Minimum detectable concentration is 20 ppm for a to 

1,000 ppm span. 

3. Interferences 

Any substance having a strong absorption of infrared energy will 

interfere to some extent. For example, discrimination ratios for wa er 
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(H 0) and carbon dioxide (CO2) are 3.5 percent H2o per 7 ppm CO and2 
10 percent co2 per 10 ppm CO, respectively, for devices measuring in 

the 1,500 to 3,000 ppm range. For devices measuring in the Oto 100 ppm 

range, interference ratios can be as high as 3.5 percent H20 per 25 ppm 

CO and 10 percent CO2 per 50 ppm CO. The use of silica gel and 

ascarite traps will alleviate the major interference problems. The 

measured gas volume must be corrected if these traps are used. 

4. Precision and Accuracy 

4.1 Precision: The precision of most NDIR analyzers is approximately 

,:2 percent of span. • 
4.2 Accuracy: The accuracy of most NDIR analyzers is approximately 

,:5 percent of span after calibration. 

5. Apparatus 

5.1 Continuous Sample (Figure 10-1). 

Filter • 
Figure 10-1. Continuous sampling train. 

5.1.1 Probe: Stainless steel or sheathed borosilicate or quar .z 

glass, equipped with a filter to remove particulate 

matter. 
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(H20) and carbon dioxide (CO2) are 3.5 percent H20 per 7 ppm CO and 

10 percent CO2 per 10 ppm CO, respectively, for devices measuring in 

the l ,500 to 3,000 ppm range. For devices measuring in the Oto 100 pp 

range, interference ratios can be as high as 3.5 percent H2o per 25 ppm 

·CO and 10 percent CO2 per 50 ppm CO. The use of silica gel a~d 

ascarite traps will alleviate the major interference problems. The 

measured gas volume must be corrected if these traps are used. 

4. Precision and Accuracy 

4.1 Precision: The precision of most NDIR analyzers is approximately 

.:_2 percent of span. 

4.2 Accuracy: The accuracy of most NDIR analyzers is approximately 

+5 percent of span after ca1 ibration. 

5. Apparatus 

5.1 Continuous Sample (Figure 10-1 ). 

Condenser 
~- To Analyzer
I 

Filter 

Figure 10-1. Continuous sampling train. 

5.1.1 Probe: Stainless steel or sheathed borosilicate or quartz 

glass, equipped with a filter to remove particulate 

matter. 
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5.1.2 Air-cooled Condenser or Equivalent: To remove any ex ess 

moisture. 

5.1.3 Sample Line: Line shall be made of Teflon, and if 

necessary, insulated and capable of being heated to a 

minimum of 120°c. If condensation is not a problem, 

sample line does not have to be heated. Alternativel , 

sample line made from other material (equivalent or 

better) may be used subject to the approval

• Agency's Authorized Representative • 

5.2 Integrated sample (Figure 10-2). 

5.2.l Probe. Stainless steel or sheathed borosilicate or q artz 

glass, equipped with a filter to remove particulate m tter. 

5.2.2 Air cooled condenser or equivalent. To remove any ex ess 

moisture • 

• 5.2.3 Valve. Needle valve, or equivalent, to adjust flow rte. 

5.2.4 Pump. Leak-free diaphragm type, or equivalent, to 

transport gas. 

5.2.5 Rate Meter. Rotameter, or equivalent, to measure a f ow 

range from 0 to 1.0 liter per min. (0.035 cfm). 
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5.2.6 

5.2.7 

5.2.8 

5.3 Analysis 

• 
5.3.1 

Flexible Bag: Tedlar, or equivalent, with a capacity 

60 to 90 liters (2 to 3 ft. 3). Leak-test the bag in 

laboratory before using by evacuating bag with a pump 

followed by a dry gas meter. When evacuation is comp 

there should be no flow through the meter. 

Pitot Tube: Type S, or equivalent, attached to the p 

so that the sampling rate can be regulated proportion 

the stack gas velocity when velocity is varying with 

time or a sample traverse is conducted. 

Sample Line: (See Section 5.1.3). 

Figure 10-3. Analytical equipment 

Carbon Monoxide Analyzer: Nondispersive infrared 

spectrometer, or equivalent. This instrument should 

demonstrated, preferably by the manufacturer, to mee 

of 

he 

ete, 

e 

or 

exceed manufacturer's specifications and those described 

in this method or Method 100. 
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5.3.2 Drying Tube: To contain approximately 200 g of silica 

gel. Acceptable alternatives would include the 

refrigeration system specified under Method 100 (Section 

2.1.4) or other types of desiccants (equivalent or 

better), subject to the approval of the Control Agency's 

Authorized Representative. 

5.3.3 Calibration Gas: Refer to paragraph 6.1. 

5.3.4 Filter: As recommended by NDIR manufacturer. 

•5.3.5 co Removal Tube: To contain approximately 500 g of
2 

ascari te. Alternatively, other methods of co2 

interference elimination (equivalent or better) may be 

used, subject to the approval of the Control Agency's 

Authorized Representative. Acceptable methods would be a 

analyzer with a filter or electronic signal conditioning 

to correct CO2 interference. 

5.3.6 Ice Water Bath: For ascarite and silica get tubes, if • 
used. 

5.3.7 Valve: Needle valve, or equivalent, to adjust flew rete. 

5.3.8 Rate Meter: Rotameter or equivalent to measure gas flow 

rate of Oto 1.0 liter per min. (0.035 cfm) through NDI 
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5.3.8 Rate Meter: . Rotameter or equivalent to measure gas flo 

rate of Oto 1.0 liter per min. (0.035 cfm} through NDIR. 
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5.3.9 Recorder (optional): To provide pennanent record of 

readings. 

6. Reagents 

• 

6.1 · Calibration G~ses 

Zero Gas: Pure air or nitrogen with less than l ppm of CO. 

Span Gas: The calibration gas shall be approximately 70-80 per 

of the analyzer range but not more than 150 percent of the 

applicable source performance standard unless exceeded by the 

source. The expected maximum concentration to be measured shou 

not be more than 90 percent of the analyzer range. The cal ibra 

DIR 

ent 

d 

gas shall be traceable to the National Bureau of Standards prim ry 

standard gas blend. Known concentration of CO in nitrogen (N2) 

for instrument span, and two additional concentrations correspo 

approximately to 60 percent and 30 percent span. The span 

concentration shall not exceed 1.5 times the applicable source 

performance standard. The calibration gases shall be certified by 

• the manufacturer to be within +2 percent of the specified 

concentration. 

6.2 Silica Gel: Indicating type, 6 to 16 mesh, dried at 175°c 

(350°F) for 2 hours. 

6.3 Ascarite: Conmercially available. 
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7. Procedure 

7. l Sampl i ng: 

7.1.l 

7. 1.2 

Continuous Sampling: Set up the equipment as shown in 

Figure 10-1 making sure all connections are leak free. 
I 

Place the probe in the stack at a sampling point and prob 
1 

the sampling line. Connect the analyzer and begin drawin 

sample into the analyzer. Allow 5 minutes for the system I 

to stabilize, then record the analyzer reading as require 
i 

by the test procedure. (See paragraphs 7 .2 and 8.) co2 

content of the gas may be determined by using the Method 

integrated sample procedures, or by weighing the ascarite 

co
2 

removal tube and computing co2 concentration from 

the gas volume sampled and the weight gain of the tube. 

Integrated Sampling: Evacuate .the flexible bag. Set up 

the equipment as shown in Figure 10-3 with the bag 

disconnected. 

I 

• 

Pl ace the probe in the stack and purge the sampling line.] • 

Connect the bag, making sure that all connections are 

free. Sample at a rate proportional to the stack 

velocity. co2 content of the gas may be determined by 

using the Method 3 integrated sample procedures, or by· 

weighing the ascarite CO2 removal tube and computing 

co
2 

concentration from the gas volume sampled and the 

weight gain of the tube. 
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7. Procedure 

7.1 Sampling: 

7.1.l 

7.1.2 

Continuous Sampling: Set up the equipment as shown in 

Figure 10-1 making sure all connections are leak free. 
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to stabilize, then record the analyzer reading as requir d 

by the test procedure. (See paragraphs 7.2 and 8.) co2 
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integrated sample procedures, or by we'i ghi ng the ascari t 

co2 removal tube and computing co2 concentration from 

the gas volume sampled and the weight gain of the tube. 
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the equipment as shown in Figure 10-3 wJth the bag 

disconnected. 

Place the probe in the stack and purge the sampling line. 

Connect the bag, making sure that all connections are le k 
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velocity. co2 content of the gas may be determined by 

using the Method 3 integrated sample procedures, or by 

weighing the ascarite co2 removal tube and computing 

CO2 concentration from the gas volume sampled and the 

weight gain of the tube. 
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7.2 CO Analysis: Assemble the apparatus as shown in Figure 10-3, 

calibrate the instrument, and perform other required operations 

described in paragraph 8. Purge analyzer with N2 prior to 

introduction of each sample. Direct the sample stream through 

instrument for the test period, recording the readings. Check 

zero and span again after the test to assure that any drift or 

malfunction is detected. Record the sample data on Table l 0-1. 

8. Calibration 

as 

he 

he 

• Assemble the apparatus according to Figure 10-3. Generally an instr ment 

requires a warm-up period before stability is obtained. Follow the 

manufacturer's instructions for specific procedure. Allow a minimum time 

of one hour for warm-up. During this time chetk the sample conditio 

apparatus, i.e., filter, condenser, drying tube, and CO2 removal tub 

to ensure that each component is in good operating condition. Zero 

calibrate the instrument according to the manufacturer's procedures 

using, respectively, nitrogen or zero grade air and the calibration 

• 9. Calculation - Concentration of Carbon Monoxide: Calculate the 

concentration of carbon monoxide in the stack using Equation 10-1. 

C = C (1-Fco > costack CONDIR 2 

Equation l 0-1 

, 
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where 

C = Concentration of CO in stack, ppm by volume (dr' 
costack 

basis). 

C = Concentration of CO measured by NDIR analyzer,
CONDIR 

ppm by volume (dry basis). 

= Volume fraction of co2 in sample, i.e•• 

percent co from Orsat analysis divided by 100.2 

= 0 if co interference is eliminated by means
2 

other than co2 physical removal. 

ADDENDA •A. Performance Specifications for NDIR Carbon Monoxide Analyzers 

Range (minimum) •••.•.••.•••••.•••••••••..•.•••••• 0-1000 ppm 

Output (mini"mum) •••••••••••.••.•••••••••••••••••• 0-10 mV 

Minimum detectable sensitivity .•••••••••••••.•••• 20 ppm 

Rise time, 90 percent (maximum) .................. 30 seconds 

Fall time, 90 percent (maximum) .................. 30 seconds 

Zero drift (maximum) ............................. 10% in 8 hours 

Span drift (maximum) .... . . . .. . . . .. . .. . . . .. . . .... . 10% in 8 hours 

Precision (maximum) ••••••••••••••.••••••••••.••.• + 2% of full seal e • 
Noise (maximum) .••••.••••....••••••••••••••...••• ! 1% of full scale 

Linearity (maximum deviation) ••••••••••••••••.••• 2% of full scale 

Interference rejection ratio ••.•••••••••••...••.• co2 - 1000 to 1, _ 

H 0 - 500 to l
2 
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where 

C 
costack 

C 
CONDIR 

= Concentration of CO in stack, ppm by volume ( 

basis). 

= Concentration of CO measured by NDIR analyzer, 

ppm by volume (dry basis}. 

= Volume fraction of co2 in sample, i.e., 

percent CO from Orsat analysis divided by 1
2 

= 0 if co interference is eliminated by means
2 

other than co2 physical removal. 

ADDENDA 

A. Performance Specifications for NDIR Carbon Monoxide Analyzers 

Range (minimum) .................................. 0-1000 ppm 

Output {minimum) ••••.•••••••...••••••.•••••..•.•• 0-10 mV 

Minimum detectable sensitivity •••.••••••••.•.•..• 20 ppm 

Rise time, 90 percent (maximum) .................. 3Q seconds 

Fall time, 90 percent (maximum) .................. 30 seconds 

Zero drift (maximum) .............................. 10% in 8 hours 

Span drift (maximum) ............................. 10'1, in 8 hours 

Precision (maximum) .............................. + 2'1, of full seal e 

Noise (maximum) ••.•••••..•••••.••••••••••••...••• ! 11 of full scale 

Linearity (maximum deviation) •••••••.•••.••••.••• 21 of full scale 

Interference rejection ratio ••.••••••••••••..••.• co2 - 1000 to 1, 

H 0 - 500 to 12 
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• 

• 

B. Definitions of Performance Specifications 

Range - The minimum and maximum measurement limits. 

Output Electrical signal which is proportional to the measurement 

intended for connection to readout of data processing devi 

Usually expressed as millivolts or milliamps full scale at 

given impedance. 

Full scale - The maximum measuring limit for a given range. 

Minimum detectable sensitivity - The smallest amount of input 

concentration that can be detected as the concentration 

approaches zero. 

Accuracy - The degree of agreement between a measured value and the 

value; usually expressed as_: percent of full scale. 

Time to 90 percent response - The time interval from a step change 

input concentration at the instrument inlet to a reading o 

percent of the ultimate recorded concentration. 

Rise Time (90 percent) - The interval between initial response time 

time to 90 percent response after a step increase in the i 

concentration • 

Fall Time (90 percent) - The interval between initial response time 

time to 90 percent response after a step decrease in the i 

concentration. 

Span Drift - The change in instrument output over a stated time peri 

usually 24 hours, of unadjusted continuous operation when 

input concentration is a stated upscale value; usually 

expressed as percent full scale. 

1 es. 

a 

rue 

the 

90 
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METHOD 11 - DETERMINATION OF HYDROGEN SULFIDE CONTENT OF FUEL GAS STREAMS 
PETROLEUM REFINERIES 

1. Principle and Applicability. 

1.1 Principle: Hydrogen sulfide (H2s) is collected from a sourc 

in a series of midget impingers and absorbed in 

3.0 cadmium sulfate (CdS04) solution to form 

IN 

H 

cadmium sulfide (CdS). The latter compound is ten 

measured iodometrically. An impinger containing 

hydrogen peroxide is included to remove so2 as a 

• 
interfering species • 

1.2 Applicability: This method is applicable for the determination f 

the hydrogen sulfide content of fuel gas streams at 

petroleum refineries. 

2. Range and Sensitivity. 

The lower limit of detection is approximately 8 mg/m3 (6 ppm). The 

maximum of the range is 740 mg/m3 (520 ppm) •

• 3. Interferences 

Any compound that reduces iodine or oxidizes iodide ion will interfe e in 

this procedure, provided it is collected in the cadmium sulfate 

impingers. Sulfur dioxide in concentrations of up to 2,600 mg/m3 is 

eliminated by the hydrogen peroxide solution. Thiols precipitate wi h 
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hydrogen sulfide. In the absence of H2s, only co-traces of thiols are 

collected. When methane- and ethane-thiols at a total level of 300 

mg/m3 are present in addition to H2s, the results vary from 2 percent 

low at an H2s concentration of 400 mg/m3 to 14 percent high at an 

H2s concentration of 100 mg/m3• Carbon oxysulfide at a concentration 

of 20 percent does not interfere. Certain carbonyl-containing compound 

react with iodine and produce recurring end points. However, 

acetaldehyde and acetone at concentrations of 1 and 3 percent, 

respectively, do not interfere. 

Entrained hydrogen peroxide produces a negative interference equivalent I • 

to 100 percent of that of an equimolar quantity of hydrogen sulfide. 

Avoid the ejection of hydrogen peroxide into the cadmium sulfate 

impingers. 

4. Precision and Accuracy. 

Collaborative testing has shown the within-laboratory coefficient of 

variation to be 2.2 percent and the overall coefficient of variation to 

be 5 percent. The method bias was shown to be -4.8 percent when only 

H S was present. In the presence of the interferences cited in Section •2 
3, the bias was positive at low H2S concentrations and negative at 

higher concentrations. At 230 mg H2Stm3, the level of the compliance 

standard, the bias was +2.7 percent. Thiols had no effect on the 

precision. 
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r 

• 
indicating-type silica gel, or equivalent, to dry the gas 

sample and protect the meter and pump. If the silica gel 

has been used previously, dry at 175°c. (350°F) for 

2 hours. New silica gel may be used as received. 

Alternatively, other types of desiccants (equivalent 

better) may be used, subject to approval 

Agency's Authorized Representative. 

1/. Mention of trade names of specific products does not constitute 
endorsement by the Air Resources Board. 

5. Apparatus. 

5.1 Sampling Apparatus. 

5.1.l Sampling Line. Six to 7 mm (1/4 in.) Teflon!/ tubing 

connect the sampling train to the sampling valve. 

5.1.2 lmpingers. Five midget impingers, each with 30 ml 

capacity. The internal diameter of the impinger tip 

be l mm +0.05 mm. The impinger tip must be positione 

to 6 mm from the bottom of the impinger • 

• 5.1.3 Glass or Teflon connecting tubing for the impingers. 

5.1.4 Ice bath container. To maintain absorbing solution a 

low temperature. 

5.1.5 Drying Tube. Tube packed with 6- to 16-mesh 

to 

a 
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Note - Do not use more than 30 g of silica gel. Silica 

gel absorbs gases such as propane from the fuel gas 

stream, and use of excessive amounts of silica gel could 

result in errors in the determination of sample volume. 

5.1.6 Sampling Valve. Needle valve or equivalent to adjust ga. 

flow rate. Stainless steel or other corrosion-resistant 

material. 

5. 1. 7 Volume Meter. Dry gas meter, sufficiently accurate to 

measure the sample volume within 2 percent, calibrated a •the selected flow rate (1.0 liter/min) and conditions 

actually encountered during sampling. The meter shall 

equipped with a temperature gauge (dial thermometer or 

equivalent) capable of measuring temperature to within 

3°c (5.4°F). The gas meter should have a petcock, or 

equivalent, on the outlet connector which can be closed 

during the leak check. Gas volume for one revolution of 

the meter must not be more than 10 liters. • 
5.1.8 Flow meter. Rotameter or equivalent, to measure flow 

rates in the range from 0.5 to 2 liters/min {l to 4 cfh) 

5.1. 9 Graduated cylinder, 25-ml size. 
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measure the sample volume withjn 2 percent, calibrated a 

the selected flow rate (1.0 liter/min) and conditions 

actually encountered during sampling. The meter shall 

equipped with a temperature gauge (dial thermometer or 

equivalent) capable of measuring temperature to within 

3°c (5.4°F). The gas meter should have a petcock, or 

equivalent, on the outlet connector which can be closed 

during the leak check. Gas volume for one revolution of 

the meter must not be more than 10 liters. 

5.1.8 Flow meter. Rotameter or equivalent, to measure flow 

rates in the range from 0. 5 to 2 liters/min (1 to 4 cfh) 

5.1.9 Graduated cylinder, 25-ml size. 
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5. 1. 10 

• 
5.1. 11 

5.1. 12 

5. 1. 13 

• 5.1.14 

Barometer. Mercury, aneroid, or other barometer capa le 

of measuring atmospheric pressure to within 2.5 mm Hg 

in. Hg). In many cases, the barometric reading may b 

obtained from a nearby National Weather Service stati 

in which case, the station value (which is the absolu e 

barometric pressure) shall be requested and an.adjus ent 

for elevation differences between the weather station and 

the sampling point shall be applied at a rate of minu 

mm Hg (0.1 in. Hg) per 30 m (100 ft.) elevation incre 

or vice-versa for elevation decrease . 

U-tube Manometer. 0-30 cm water column. For leak ch ck 

procedure. 

Rubber squeeze bulb. To pressurize train for leak ch ck. 

Tee, pinchclamp, and connecting tubing. For leak che k • 

Pump. Diaphragm pump, or equivalent. Insert a small 

surge tank between the pump and rate meter to elimina e 

the pulsation effect of the diaphragm pump on the 

rotameter. The pump is used for the air purge at the end 

of the sample run; the pump is not ordinarily used du ing 

sampling, because fuel gas streams are usually 

sufficiently pressurized to force sample gas through he 

11-5 



5.1.15 

5.1.16 

5.1. 17 

5. 1.18 

5.1.19 

5. 1. 20 

train at the required flow rate. The pump need not be 

leak-free unless it is used from sampling. 

Needle valve or critical orifice. To set air purge flow, 

to 1 liter/min. 

Tube packed with active carbon. To filter air during 

purge. 

Volumetric flask. One 1,000 ml. 

•Volumetric pipette. One 15 ml. 

Pressure-reduction regulator. Depending on the sampling 

stream pressure, a pressure-reduction regulator may be 

needed to reduce the pressure of the gas stream entering 

the Teflon sample line to a safe level. 

Cold trap. If condensed water or amine is present in th 

sample stream, a corrosion-resistant cold trap shall be • 
used immediately after the sample tap. The trap shall 

be operated below o0 c (32°F) to avoid condensation of 

c3 or c4 hydrocarbons. 
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5.2 Sample Recovery. 

5.2.l Sample container. Iodine flask, glass-stoppered: ml 

size. 

5.2.2 Pipette. 50 ml volumetric type. 

5.2.3 Graduated cylinders. One each 25 and 250 ml. 

5.2.4 Flasks. 125 ml, Erlenmeyer • 

• 5.2.5 Wash bottle. 

5.2.6 Volumetric flasks. Three 1,000 ml. 

5.3 Analysis 

5.3. l Flask.· 500 ml glass-stoppered iodine flask. 

• 5.3.2 Burette. 50 ml • 

5.3.3 Flask. 125 ml, Erlenmeyer. 

5.3.4 Pipettes, volumetric. One 25 ml; two each 50 and 100 

5.3.5 Volumetric flasks. One 1,000 ml; two 500 ml. 

5.3.6 Graduated cylinders. One each 10 and 100 ml. 
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6. Reagents 

Unless otherwise indicated, it is intended that all reagents confonn to 

the specifications established by the Committee on Analytical Reagents 

the American Chemical Society, where such specifications are available. 

Otherwise, use the best available grade. 

6. 1 Sampling. 

6.1.1 Cadmium sulfate absorbing solution. Dissolve 41 g of 

3CdS048H2o and 15 ml of 0.1 Msulfuric acid in a 

1-liter volumetric flask that contains approximately 3/4 

liter of deionized distilled water. Dilute to volume wi •deionized water. Mix thoroughly. pH should be 3~0.1. 

Add 10 drops of Dow-Corning Antifoam B. Shake well befo 

use. If Antifoam B is not used, the alternate acidified 

iodine extraction procedure (Section 7.2.2) must be used. 

6.1.2 Hydrogen peroxide, 3 percent. Oil ute 30 percent hydroge 

peroxide to 3 percent as needed. Prepare fresh daily. 

•6.1. 3 Water. Deionized, distilled to conform to ASTM 

specifications D1193-72, Type 3, at the option of the 

analyst, the KMn04 test for oxidizable organic matter 

may be omitted when high concentrations of organic matte 

are not expected to be pre.sent. 
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6.2 Sample Recovery. 

6.2. 1 Hydrochloric acid solution (HCl), 3M. Add 240 ml of 

concentrated HCl (specific gravity 1.19) to 500 ml of 

deionized, distilled water in a 1-liter volumetric fl sk. 

Dilute to 1 liter with deionized water. Mix thorough y. 

6.2.2 Iodine solution 0.1 N. Dissolve 24 g of potassium io ide 

(KI) in 30 ml of deionized, distilled water. Add 12. g 

of resublimed iodine (1 ) to the potassium iodide 

solution. Shake the mixture until the iodine is 

completely dissolved. If possible, let the solution tand• 
2 

overnight in the dark. Slowly dilute the solution to 1 

liter with deionized, distilled water, with swirling. 

Filter the solution if it is cloudly. Store solution in a 

brown-glass reagent bottle. 

6.2.3 Standard iodine solution, 0.01 N. Pipette 100.0 ml o 'the 

• 0.1 N iodine solution into a 1-liter volumetric flask and 

dilute to volume with deionized, distilled water. 

Standardize daily as in Section 8.1.1. This solution must 

be protected from light. Reagent bottles and flasks ust 

be kept tightly stoppered. 
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6.3 Analysis. 

6. 3.1 Sodium thiosulfate solution, standard 0.1 N. Dissolve 

24.8 g of sodium thiosulfate pentahydrate 

(Na2s2o35H 0} or 15.8 g of anhydrous sodium2 
thiosulfate (Na2s2o3) in l liter of deionized, 

distilled water and add 0.01 g of anhydrous sodium 

carbonate (Na co ) and 0.4 ml of chloroform (CHC1 3)2 3 
to stabilize. Mix thoroughly by shaking or by aerating 

. with nitrogen for approximately 15 minutes and store in a1 

glass-stoppered, reagent bottle. Standardize as in 

Section 8.1.2. • 

6.3.2 Sodium thiosulfate solution, standard 0.01 N. Pipette 

50.0 ml of the standard 0.1 N thiosulfate solution into a 

volumetric flask and dilute to 500 ml with distilled wat r· 

Note - A 0.01 N phenylarsine oxide solution may be 

prepared instead of 0. 01 N thi osul fate ( see Secti on 6. 3. I,). 
I 

6.3.3 Phenylarsine oxide solution, standard 0.01 N. Dissolve • 
1.80 g of phenylarsine oxide (C6H5AsDO) in 150 ml of 

0.3 N sodium hydroxide. After settling, decant 140 ml o 

this solution into 800 ml of distilled water. Bring the 

solution to pH 6-7 with 6N hydrochloric acid and dilute 

1 1iter. Standardize as in Section 8.1.3. 
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6.3.4 Starch indicator solution. Suspend 10 g of solubles 

in 100 ml of deionized, distilled water and add 15 g 

potassium hydroxide (KOH} pellets. Stir until. dissol 

dilute with 900 ml of deionized distilled water and l 

stand for l hour. Neutralize the alkali with concent ated 

hydrochloric acid, using an indicator paper similar t 

Alkacid test ribbon, then add 2 ml of glacial acetic cid 

as a preservative. 

• Note - Test starch indicator solution for decompositi n by 

titrating, with 0.01 N iodine solution, 4 ml of stare 

solution in 200 ml of distilled water that contains l g 

potassium iodide. If more than 4 drops of the 0.01 N 

iodine solution are required to obtain the blue color, a 

fresh solution must be prepared. 

7. Procedure. 

7. l Sampl i ng. 

7.1.l Assemble the sampling train as shown in Figure 11-1, 

connecting the five midget impingers in series. 

ml of 3 percent hydrogen peroxide solution in the fir t 

impinger. Leave the second impinger empty. 

of the cadmium sulfate absorbing solution in the thir, 

fourth, and fifth impingers. Place the impinger asse bly 

in an ice bath container and place crushed ice around the 

impingers. Add more ice during the run, if needed. 
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7. l. 2 Connect the rubber bulb and manometer to first impinger, 

as shown in Figure 11-1. Close the petcock on the dry gs 

meter outlet. Pressurize the train to 25-cm water 

pressure with the bulb and close off tubing connected to 

rubber bulb. The train must hold a 25-cm water pressure 

with not more than a 1-cm drop in pressure in a 1-minute 

interval. Stopcock grease is acceptable for sealing 

ground glass joints. 

Note - This leak-check procedure is to be conducted at t 

beginning and the end of the sample run. Note also 

if the pump is used for sampling, it is recommended (but 

not required) that the pump be leak-checked separately, 

using a method consistent with the leak-check procedure 

for diaphragm pumps outlined in Section 4.1.2 of Method 

7. l.3 Purge the connecting line between the sampling valve and 

first impinger, by disconnecting the line from the first 

· 

j 

! 
e 

• 

impinger, opening the sampling valve, and allowing proce ;s • 

gas to flow through the line for a minute or two. Then, 

close the sampling valve and reconnect the line to the 

impinger train. Open the petcock on the dry gas meter 

outlet. Record the i ni ti al dry gas meter reading. 
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7.1. 2 Connect the rubber bulb and manometer to first impinger, 

as shown in Figure 11-1. Close the petcock on the dry gs 
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ain 

time, close the sampling valve and record the final v lume 

and temperature readings. Conduct a leak check as 

described in Section 7.1.2 above . 

• 

• 7.1.6 Disconnect the impinger train from the sampling line. 

Connect the charcoal tube and the pump, as shown in F gure 

11-1. Purge the train (at a rate of l liter/min) wit 

clean ambient air for 15 minutes to ensure that all HS 

is removed from the hydrogen peroxide. For sample 

recovery, cap the open ends and remove the impinger t 

to a clean area that is away from sources of heat. 

area should be well lighted, but not exposed to direc 

sunlight. 

7.2 Sample recovery. 

7.2.l Discard the contents of the hydrogen peroxide impinge 

Carefully rinse the contents of the third, fourth, an 

fifth impingers into a 500 ml iodine flask. 
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7.1.4 Open the sampling valve and then adjust the valve to 

obtain a rate of approximately l liter/min. Maintain 

constant (_:!:10 percent) flow rate during the test. Re 

the meter temperature. 

7.1.5 Sample for at least 10 min. At the end of the sampli 
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Note - The impingers nonnally have only a thin film of, 

a 

cadmium sulfide remaining after a water rinse. If 

Antifoam B was not used or if significant quantities of 

yellow cadmium sulfide remain in the impingers, the 

alternate recovery procedure described below must be 

7.2.2 Pipette exactly 50 ml of 0.01 N iodine solution into 

125 ml Erlenmeyer flask. Add 10 ml of 3M HCl to the 

solution. Quantitatively rinse the acidified iodine int 

the iodine flask. Stopper the flask immediately and sha r 
briefly. •7.2.3 (Alternate). Extract the remaining cadmium sulfide from 

the third, fourth, and fifth impingers using the acidifi d 

iodine solution. Immediately after pouring the acidifie 

iodine into an impinger, stopper it and shake for a few 

moments, then transfer the liquid to the iodine flask. 

not transfer any rinse portion from one impinger to 

another; transfer it directly to the iodine flask. Once 

the acidified iodine solution has been poured into any 

glassware containing cadmium sulfide, the container must • 
be tightly stoppered at all times except when adding mor 

solution, and this must be done as quickly and carefully 

as possible. After adding any acidified iodine solution 

to the.iodine flask, allow a few minutes for absorption 

the H2s before adding any further rinses. Repeat the 
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Note - The impingers normally have only a thin film of 

cadmium sulfide remaining after a water rinse. If 

Antifoam B was not used or if significant quantities of 
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iodine extraction until all cadmium sulfide is remove 

from the impingers. Extract that part of the connect 

glassware that contains visible cadmium sulfide. 

Quantitatively rinse all of the iodine from the impin 

connectors, and the beaker into the iodine flask usin 

ng 

ers, 

deionized, distilled water. Stopper the flask and sh ke 

briefly. 

• 7.2.3 Allow the iodine flask to stand about 30 minutes int e 

dark for absorption of the H2s into the iodine, then 

complete the titration analysis as in Section 7.3. 

Note - Caution! Iodine evaporates from acidified iod ne 

solutions. Samples to which acidified iodine have be n 

added may not be stored, but must be analyzed in the ime 

schedule stated in Section 7.2.3 • 

• 7.2.4 Prepare a blank by adding 45 ml of cadmium sulfate 

absorbing solution to an iodine flask. Pipette exact y 

50 ml of 0.01 N iodine solution into a 125-ml Erlenme er 

flask. Add 10 ml of 3M HCl. Follow the same imping r 

extracting and quantitative rinsing procedure carried out 

in sample analysis. Stopper the flask, shake briefly let 

stand 30 minutes in the dark, and titrate with the 

samples. 
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Note: The blank must be handled by exactly the same 

procedure as that used for the samples. 

7.3 Analysis. 

Note - Titration analyses should be conducted at the sample-cleanup 

area in order to prevent loss of iodine from the sample. 

should never be made in direct sunlight. 

7.3.l Using 0.01 N sodium thiosulfate solution (or 0.01 N 

phenylarsine oxide, if applicable), rapidly titrate each 

sample in an iodine flask using gentle mixing, until •solution is light yellow. Add 4 ml of starch indicator 

solution and continue titrating slowly until the blue 

color just disappears. Record VTT' the volume of sodium 

thiosulfate solution used, or VAT• the volume of 

phenylarsine oxide solution used (ml). 

7.3.2 Titrate the blanks in the same manner as the samples. 

blanks each day until replicate values agree within •0.05 ml. Average the replicate titration values which 

agree within 0.05 ml. 
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Note: The blank must be handled by exactly the same 

procedure as that used for the samples. 

7.3 Analysis. 

Note - Titration analyses should be conducted at the sample-cleanu 

area in order to prevent 1 oss of iodine from the sample. Ti trati o 

should never be made in direct sunlight. 

7.3.l Using 0.01 N sodium thiosulfate solution (or 0.01 N 

phenylarsine oxide. if applicable), rapidly titrate each 

sample in an iodine flask using gentle mixing, until 

solution is light yellow. Add 4 ml of starch indicator 

solution and continue titrating slowly until the blue 

color just disappears. Record VTT' the volume of sodium 

thiosulfate solution used, or VAT' the volume of 

phenylarsine oxide solution used (ml). 

7.3.2 Titrate the blanks in the same manner as the samples. R n 

blanks each day until replicate values agree within 

0.05 ml. Average the repiicate titration values which 

agree within 0.05 ml. 
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8. Calibration and Standards 

8.1 Standardizations. 

8.1.l 

• 

• 8.1. 2 

Standardize the 0.01 N iodine solution daily as follo s: 

Pipette 25 ml of the iodine solution into a 125 ml 

Erlenmeyer flask. Add 2 ml of 3M HCl. Titrate rapi ly 

with standard 0.01 N thiosulfate solution o-r with 0.0 N 

phenylarsine oxide until the solution is light yellow 

using gentle mixing. Add four drops of starch indica or 

solution and continue titrating slowly until the blue 

color just disappears. Record VT, the volume of 

thiosulfate solution used, or VAS' the volume of 

phenylarsine oxide solution used (ml). Repeat until 

replicate values agree within 0.05 ml. Average the 

replicate titration values which agree within 0.05 ml and 

calculate the exact normality of the iodine solution sing 

equation 9.3. Repeat the standardization daily. 

Standardize the 0.1 N thiosulfate solution as follows 

Oven-dry potassium dichromate (K2cr2o7) at 180 to 

200°c (360 to 390°F). Weigh to the nearest milligram 

2 g of potassium dichromate. Transfer the dichromate to a 

500 ml volumetric flask, dissolve in deionized, distiled 

water and dilute to exactly 500 ml. In a 500 ml iodi e 

flask, dissolve approximately 3 g of potassium iodide (KI) 

in 45 ml of deionized, distilled water, then add 10 m of 
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3M hydrochloric acid solution. Pipette 50 ml of the 

dichromate solution into this mixture. Gently swirl the 

solution once and allow it to stand in the dark to 5 

minutes. Dilute the solution with 100 to 200 ml of 

deionized, distilled water, washing down the sides of th 

flask with part of the water. Titrate 

with 0.1 N thiosulfate until the solution is light 

yellow. Add 4 ml of starch indicator and continue 

titrating slowly to a green end point. Record Vs. the 

volume of thiosulfate solution used {ml). Repeat until 

replicate analyses agree within 0.05 ml. Calculate the 

normality using equation 9.1. Repeat the standardizatio • 
each week, or after each test series, whichever time is : 

shorter. 

8.1. 3 Standardize the 0.01 N Phenylarsine oxide (if applicable 

as follows: Oven dry potassium dichromate (K2cr2o7) 

at 180 to 200°c (360 to 390°F). Weigh to the nearest 

mi 11 i gram, 2 g of the K2Cr2o7; transfer the 

dichromate to a 500 ml volumetric flask, dissolve in • 
deionized, distilled water, and dilute to exactly 500 ml 

In a 500 ml iodine flask, dissolve approximately 0.3 go 

potassium iodide (KI) in 45 ml of deionited, distilled 

water; add 10 ml of 3M hydrochloric acid. Pipette 5 ml 

of the K2cr2o7 solution into the iodine flask. 

Gently swirl the contents of the fl ask once and all ow to. 
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stand in the dark for 5 minutes. Dilute the solution with 

100 to 200 ml of deionized, distilled water, washing own 

the sides of the fl~sk with part of the water. Titra e 

with 0.01 N phenylarsine oxide until the solution is ight 

yellow. Add 4 ml of starch indicator and continue 

titrating slowly to a green end point. Record VA the 

volume of phenylarsine oxide used (ml}. Repeat until 

replicate analyses agree within 0.05 ml. Calculate t e 

nonnality using equation 9.2. Repeat the standardiza ion 

• each week or after each test series whichever time is 

shorter. 

8.2 Sampling train calibration. Calibrate the sampling train compo ents 

as follows: 

8.2.l Dry gas meter. 

• 
8.2.1.l Initial calibration. The dry gas meter shall be 

calibrated before its initial use in the field. 

Proceed as follows: First, assemble the following 

components in series: Drying tube, needle valve, 

pump, rotameter, and dry gas meter. Then, leak- heck 

the system as follows: Place a vacuum gauge (as 

least 760 mm Hg) at the inlet to the drying tub and 

pull a vacuum of 250 mm ( l O in. ) Hg; plug or pinch 

off the outlet of the flow meter, and then turn ff 

the pump. The vacuum shall remain stable for a 

least 30 seconds. Carefully release the vacuum gauge 

before releasing the flow meter end. 
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Next, calibrate the dry gas meter (at the sampling 

flow rate specified by the method) as follows: 

Connect an appropriately sized wet test meter (e.g., 

1 liter per revolution) to the inlet of the drying 

tube. Make three independent calibration runs, usin 

at least five revolutions of the dry gas meter per 

run. Calculate the calibration factor. Y (wet tes 

meter calibration volume divided by the dry gas met r 

volume, both volumes adjusted to the same reference 

temperature and pressure), for each run, and averag 

the results. If any Y value deviates by more than •2 percent from the average, the dry gas meter is 

unacceptable for use. Otherwise, use the average a 

the calibration factor for subsequent test runs. 

8.2.1.2 Post-test calibration check. After each field test I 

series, conduct a calibration check as in Section 

8.2.1.l above, except for the following variations: 

(a) The leak check is not to be conducted, (b) 

or more revolutions of the dry gas meter may be 

tha 

• 
and (c) only two independent runs need be made. 

the calibration factor does not deviate by more 

5 percent from the initial calibration factor 

(determined in Section 8.2.1.1), then the dry gas 

meter volumes obtained during the test series are 
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Next, calibrate the dry gas meter (at the sampling 

flow rate specified by the method} as follows: 
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volume, both volumes adjusted to the same referenc 

temperature and pressure), for each run, and avera 

the results. If any Y value deviates by more than 

.2 percent from the average, the dry gas meter is 

unacceptable for use. Otherwise, use the average s 

the ca1ibrati on factor for subseq·uent test runs. 

8.2.1.2 Post-test calibration check. After each field tes 

series, tonduct a calibration check as in Section 

8.2.1.1 above, except for the following variations 

(a} The 1 eak check is not to be conducted, ( b} th ee 

or more revolutions of the dry gas meter may be us d, 

and (c} only two independent runs need be made. 

the calibration factor does not deviate by more th n 

5 percent from the initial calibration factor 

(determined in Section 8.2.1.1}, then the dry gas 

meter volumes obtained during the test series are 
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acceptable. If the calibration factor deviates y 

more than 5 percent, recalibrate the dry gas met r as 

in Section 8.2.1.1, and for the calculations, us the 

calibration factor (initial or recalibration) 

yields the lower gas volume for each test run. 

8.2.2 Thermometers. Calibrate against mercury-in-glass 

thermometers. 

• 8.2.3 Rotameter. The rotameter need not be calibrated, but 

should be cleaned and maintained according to the 

manufacturer's instruction. 

8.2.4 Barometer. Calibrate against a mercury barometer. 

• 
9. Calculations. 

Carry out calculations retaining at least one extra decimal figure b yond 

that of the acquired data. Round off results only after the final 

calculation. 

9.1 Normality of the Standard ( 0.1 N) Thiosulfate Solution. 

= 2.039W/VSN5 

where: 

W = Weight of K2cr2o7 used, g. 

Vs = Volume of Na2s2o3 solution used, ml. 
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NS = Normality of standard thiosulfate solution, g-eq/liter. 

2.039 = Conversion factor 

(6. eq. I2/mole K2cr2o7} (1,000 ml/liter}/= (294.2 g 

K2cr2o7/mole} (10 aliquot factor} 

9.2 Normality of Standard Phenylarsine Oxide Solution (if applicable}. 

where: 

W = Weight of K2cr2o7 used, g. 

VA = Volume of c6H5A5o used, ml. 
I 

NA = Normality of standard phenylarsine oxide solution, g=eg/lite·. • 

0.2039 = Conversion factor 

(6. eq. I2/mole K2cr2o7} (1,000 ml/liter}/= (249.2 g 

K2cr2o7/mole} (10 aliquot factor} 

9.3 Normality of Standard Iodine Solution. 

where: 

NI = Normality of standard iodine solution, g-eg/liter. 

= Volume of standard iodine solution used, ml.v1 • 
NT = Normality of standard (0.01 N} thiosulfate solution; assume 

to be 0.1 Ns. g-eq/liter. 

VT = Volume of thiosulfate solution used, ml. 
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NS = Normality of standard thiosulfate solution, g-eq/liter. 

2.039 = Conversion factor 

(6. eq. r2/mole K2cr2o7) (1,000 ml/liter)/= (294.2 g 

K2cr2o7/mole) (10 aliquot factor) 

9.2 Normality of Standard Phenylarsine Oxide Solution (if applicable). 

NA= 0.2039 W/VA 

where: 

W = Weight of K2cr2o7 used, g. 

VA = Volume of c6H5A5o used, ml. 

NA = Normality of standard phenylarsine oxide solution, g=eg/lit r. 

0.2039 = Conversion factor 

(6. eq. r2/mole K2cr2o7) (1,000 ml/liter)/= (249.2 g 

K2cr2o7/mole) (10 aliquot factor) 

9.3 Normality of Standard Iodine Solution. 

NI= NTVT/VI 

where: 

= Normality of standard iodine solution, g-eg/liter.N1 
= Volume of standard iodine solution used, ml.v1 

NT = Normality of standard (0.01 N) thiosulfate solution; assumed 

to be 0.1 Ns. g-eq/liter. 

VT = Volume of thiosulfate solution used, ml. 
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Note - If phenylarsine oxide is used instead of thiosulfate, replace 

NT and VT in equation 9.3 with NA and VAS respectively (see 

Sections 8.1.1 and 8.1.3). 

9.4 Dry Gas Volume. Correct the sample volume measured by the dry 

meter to standard conditions (20°C) and 760 mm Hg. 

V VY [{Tstd/Tm)(Pbar/Pstd)]
m(std) = m 

where: 

= Volume at standard conditions of gas sample through tvm(std) 

dry gas meter, standard liters • 

vm = Volume of gas sample through the dry gas meter (meter 

conditions), liters. 

Absolute temperature at standard conditions, 293°K.Tstd = 

Tm = Average dry gas meter temperature, °K. 

p = Barometric pressure at the sampling site, mm Hg.bar 
Absolute pressure at standard conditions, 760 mm Hg.pstd = 

y = Dry gas meter calibration factor. 

9.5 Concentration of H2s. Calculate the concentration of H2s in th 

gas stream at standard conditions using the following equation: 

CHS= K[(VITNI-VTTNT) sample - (VITNI-VTTNT) blank]/Vm(std)
2 

where {metric units): 

= Concentraton of H2S at standard conditions, mg/d 

= Conversion factor= 17.04 x 103• 

(34.07 g/mole H2S) (1,000 liters/m3) (1,000 mg/g)/ = 

1,000 ml/liter) (2H2s eq/mole) 
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= Volume of standard iodine solution= 50.0 ml. 

= Normality of standard iodine solution, g-eq/liter. 

= Volume of standard (.....0.01 N) sodium thiosulfate 

solution, ml. 

= Normality of standard sodium thiosulfate solution, 

g-eq/liter. 

= Dry gas volume at standard conditions, liters. 

Note - If phenylarsine oxide is used instead of thiosulfate, replac 

NT and VTT in Equation 9.5 with NA and VAT' respectively 

(see Sections 7.3.l and 8.1.3). 

10. Stability. • 
The absorbing solution is stable for at least 1 month. Sample recovery 

and analysis should begin within 1 hour of sampling to minimize oxidatio 

of the acidified cadmium sulfide. Once iodine has been added to the 

sample, the remainder of the analysis procedure must be completed 

according to Sections 7.2.2 through 7.3.2. 

• 
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= Volume of standard iodine solution= 50.0 ml. 

= Normality of standard iodine solution, g-eq/liter. 

= Volume of standard (..-{).01 N) sodium thiosulfate 

solution, ml. 

= Normality of standard sodium thiosulfate solution, 

g-eq/1 i ter. 

= Dry gas volume at standard conditions, liters. 

Note - If phenylarsine oxide is used instead of thiosulfate, repla 

NT and VTT in Equation 9.5 with NA and VAT' respectively 

(see Sections 7.3.l and 8.1.3). 

10. Stability. 

The absorbing solution is stable for at least l month. Sample recovery 

and analysis should begin within l hour of sampling to minimize oxidati 

of the acidified cadmium sulfide. Once iodine has been added to the 

sample, the remainder of the analysis procedure must be completed 

according to Sections 7.2.2 through 7.3.2. 

e 

n 
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METHOD 15 - DETERMINATION OF HYDROGEN SULFIDE, CARBONYL SULFIDE, AND CARB " 
DISULFIDE EMISSIONS FROM STATIO.NARY SOURCES 

INTRODUCTION 

The method described below uses the principle of gas chromatographic 

separation and flame photometric detection (FPD). Since there are many 

systems or sets of operating conditions that represent usable methods of 

determining sulfur emissions, all systems which employ this principle, bu 

differ only in details of equipment and operation, may be used as ive 

methods, provided that the criteria set below are met • 

• 1. Principle and Applicability 

l • l Pri nc i pl e : A gas sample is extracted from the emission sour e 

and diluted with clean dry air. An aliquot oft e 

diluted sample is then analyzed for hydrogen sul ide 

(H2S), carbonyl sulfide (COS), and carbon disulf"de 

(cs2) by gas chromatographic (GC) separation and 

flame photometric detection (FPD). 

1.2 Applicability: This method is applicable for determination oft e 

above sulfur compounds from tail gas control uni s of 

sulfur recovery plants. 
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2. Range and Sensitivity 

2.1 Range. Coupled with a gas chromatographic system utilizing a 

1-milliliter sample size, the maximum limit of the FPD for each 

sulfur compound is approximately 10 ppm. It may be necessary to 

dilute gas samples from sulfur recovery plants hundred-fold (99:1) 

resulting in an upper limit of about 1000 ppm for each compound. 

2.2 The minimum detectable concentration of the FPD is also dependent o 

sample size and would be about 0.5 ppm for al ml sample. 

3. Interferences •3.1 Moisture Condensation. Moisture condensation in the sample delive 

system, the analytical column, or the FPD burner block can cause 

losses or interferences. This potential is eliminated by heating 

the sample 1i ne. and by condi ti oni ng the smapl e with dry di 1uti on 

air to lower its dew point below the operating temperature of the 
1 

GC/FPD analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Dioxide. CO and CO2 have substantial 

desensitizing effects on the flame photometric detector even after 

9:1 dilution. (Acceptable systems must demonstrate that they have 

eliminated this interference by some procedure such as eluding CO 

and co • before any of the sulfur compounds to be measured.)
2 

Compliance with this requirement can be demonstrated by submitting, 

chromatograms of calibration gases with and without CO2 in the 
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l. Range and Sensitivity 

2.1 Range. Coupled with a gas chromatographic system utilizing a 

·l-milliliter sample size, the maximum limit of the FPO for each 

sulfur compound is approximately l O ppm. It may be necessary to 

dilute gas samples from sulfur recovery plants hundred-fold (99;1) 

resulting in an upper limit of about 1000 ppm for each compound. 

2.2 The minimum detectable concentration of the FPO is also dependent 

sample size and would be about 0.5 ppm for al ml sample •. 

3. Interferences 

3.1 Moisture Condensation. Moisture condensation in the sample delive 

system, the analytical column, or the FPO burner block can cause 

losses or interferences. This potential is eliminated by heating 

the sample line, and by conditioning the smaple with dry dilution 

air to lower its dew point below the operating temperature of the 

GC/FPD analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Dioxide. CO and co2 have substantial 

desensitizing effects on the flame photometric detector even after 

9:1 dilution. (Acceptable systems must demonstrate that they have 

eliminated this interference by some procedure such as eluding CO 

and co2, before any of the sulfur compounds to be measured.) 

Compliance with this requirement can be demonstrated by submitting 

chromatograms of calibration gases with and without co2 in the 
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diluent gas. The CO2 level should be approximately 10 percent 

the case with co2 present. The two chromatographs should show 

agreement within the precision limits of Section 4.1. 

or 

3.3 Elemental Sulfur. The condensation of sulfur vapor in the samp ing 

line can lead to eventual coating and even blockage of the samp e 

line. This problem can be eliminated along with the moisture 

problem by heating the sample line. 

• 4. Precision 

4.1 Calibration Precision. A series of three consecutive injection of. 

the same calibration gas, at any dilution, shall produce result 

which do not vary by more than _!13 percent from the mean of the 

three injections. 

4.2 Calibration Drift. The calibration drift determined from them an 

of three injections made at the beginning and end of any 8-hour 

period shall not exceed +5 percent. 

5. Apparatus 

5.1.1 Probe. The probe must be made of inert material such as 

stainless steel or glass. It should be designed to 

incorporate a filter and to allows calibration gas to 

enter the probe at or near the sample entry point. A~. 

portion of the probe not exposed to the stack gas mus be 

heated to prevent moisture condensation. 
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5.1.2 The sample line must be made of Teflon,.!./ no greater 

than 1.3 cm (1/2 in.) inside diameter. 

probe to the dilution system must be thermostatically 

heated to 120°c. 

5.1.3 Sample Pump. The sample pump shall be a leakless Teflon 

coated diaphragm type or equivalent. If the pump is 

upstream of the dilution system, the pump head must be 

heated to 120°c. 

5.2 Dilution System. The dilution system must be constructed such tha 

all sample contacts are made of inert material (e.g., stainless 

stee1 or Teflon). It must be heated to 120°c and be capable of 

approximately a 9:1 dilution of the sample. 

5. 3 Gas Chromatograph. The gas chromatograph must have at 1east the 

following components: 

5.3.1 Oven. Capable of maintaining the separation column at t 

proper operating temperature +1°c. 

5.3.2 Temperature Gauge. To monitor column oven, detector, an 

exhaust temperature +1°c. 

1/ Mention of trade names or specific products does not constitute an 
endorsement by the Air Resources Board. 
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5.1.2 The sample line must be made of Teflon,.!./ no greater 

than 1.3 cm (1/2 in.) inside diameter. All parts from he 

probe to the dilution system must be thermostatically 

heated to 120°c. 

5.1.3 Sample Pump. The sample pump shall be a leakless Teflon 

coated diaphragm type or equivalent. If the pump is 

upstream of the dilution system, the pump head must be 

heated to 120°c. 

5.2 Dilution System. The dilution system must be constructed such that 

all sample contacts are made of inert material (e.g., stainless 

steel or Teflon). It must be heated to 120°c and be capable of 

approximately a 9:1 dilution of the sample. 

5.3 Gas Chromatograph. The gas chromatograph must have at least the 

following components: 

5.3.l Oven. Capable of maintaining the separation column at he 

proper operating temperature .::_1°C. 

5.3.2 Temperature Gauge. To monitor column oven, detector, ad 

exhaust temperature .::_1°C. 

1/ Mention of trade names or specific products does not constitute an 
endorsement by the Air Resources Board. 
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5.3.3 Flow System. Gas metering system to measure sample, uel, 

combustion gas, and carrier gas flows. 

5.3.4 Flame Photometric Detector. 

5.3.4.l Electrometer. · Capable of full scale 

amplification of linear ranges of 10-9 to 

10-4 amperes full scale. 

5.3.4.2 Power Supply. Capable of delivering up to 

• volts. 

5.3.4.3 Recorder. Compatible with the output volta e 

range of the electrometer. 

5,4 Gas Chromatograph Columns. The column system must be demonstra ed 

to be capable of resolving three major reduced sulfur compounds 

H2s. cos. and cs2• 

To demonstrate that adequate resolution has been achieved the t ster 

must submit a chromatograph of a calibration gas containing all 

three reduced sulfur compounds in the concentration range of th 

applicable standard. Adequate resolution will be defined as ba e 

line separation of adjacent peaks when the amplifier attenuatio is 

set so that the smaller peak is at least 50 percent of fullscal • 

B~e line separation is defined as a return to zero !b percent ·n 
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the interval between peaks. Systems not meeting this criteria may 

be considered alternate methods subject to the approval of the 

Control Agency's Authorized Representative. 

5.5.1 Calibration System. The calibration system must contain 

the following components. 

5.5.2 Flow System. To measure air flow over permeation tubes 

.!_2 percent. Each flowmeter shall be calibrated after a 

complete test series with a wet test meter. If the 

measuring device differs from the wet test meter by 5 •percent, the completed test shall be discarded. 

Alternatively, the tester may elect to use the flow data 

that would yield the lowest flow measurement. Calibrati n 

with a wet test meter before a test is optional. 

5.5.3 Constant Temperature Bath. Device capable of maintainin 

the permeation tubes at the calibration temperature with n 

0+O. 1 C. 

5.5.4 Temperature Gauge. Thermometer of equivalent to monitor 

bath temperature within ,!_l°C. 

• 
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the interval between peaks. Systems not meeting this criteria may 

be considered alternate methods subject to the approval of the 

Control Agency's Authorized Representative. 

5.5.1 Calibration System. The calibration system must contain 

the following components. 

5.5.2 Flow System. To measure air flow over permeation tubes t 

_!2 percent. Each flowmeter shall be calibrated after a 

complete test series with a wet test meter. If the flow 

measuring device differs from the wet test meter by 5 

percent, the completed test shall be discarded. 

Alternatively, the tester may elect to use the flow data 
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with a wet test meter before a test is optional. 

5.5.3 Constant Temperature Bath. Device capable of maintainin 

the permeation tubes at the calibration temperature within 
0+O. 1 C. 

5.5.4 Temperature Gauge. Thermometer of equivalent to monitor 

bath temperature within +1°c. 
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6. Reagents 

6.1 Fuel. Hydrogen (H2) prepurified grade or better. 

6.2 Combustion Gas. Oxygen (02) or air, research purity or better. 

6. 3 Carri er Gas. Prepuri fi ed grade or better. 

6.4 Diluent. Air containing less than 0.5 ppm total sulfur compoun 

• 
s 

and less than 10 ppm each of moisture and total hydrocarbons • 

6.5 Calibration Gases. Penneation tubes, one each of H2s, COS, and 

cs2, gravimetrically calibrated and certified at some convenien 

operating temperature. These tubes consist of hennetically sea ed 

FEP Teflon tubing in which a liquified gaseous substance is 

enclosed. The enclosed gas penneates through the tubing wall 

constant rate. When the temperature is constant, calibration g ses 

covering a wide range of known concentrations can be generated 

varying and accurately measuring the flow rate of diluent gas 

passing over the tubes. These calibration gases are used to 

calibrate the GC/FPD system and the dilution system•. 

7. Pretest Procedures 

The following procedures are helpful in preventing any problem which 

might occur later and invalidate the entire test. 
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7.1 After the complete measurement system has been set up at the site 

the following procedures are to be completed before sampling is 

initiated. 

7.1.l Leak Test. Appropriate leak test procedures should be 

employed to verify the integrity of all components, sampl 

lines, and connections. The following leak test procedur 

is suggested: For components upstream of the sample pump 
i 

attach the probe end of the sample 1 i ne to a manometer or 1 

vacuum gauge, start the pump and pull greater than 50 mm 

(2 in.) Hg vacuum, close off the pump outlet, and then •stop the pump and ascertain that there is no leak for 1 

minute. For components after the pump, apply a slight 

positive pressure and check for 1 eaks by applying a 1 i qui 

(detergent in water, for example) at each joint. 

· indicates the presence of a 1 eak. 

7.1.2 System Performance. Since the complete system is 

calibrated following each test, the precise calibration 

each component is not critical. However, these componen s 

should be verified to be operating properly. This 

verification can be performed by observing the response f 

flowmeters or the of GC output to changes in flow rates r 
calibration gas concentrations and ascertaining the 

i 
response to be within predicted limits. If any componen 
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7.1 After the complete measurement system has been set up at the site 

the following procedures are to be completed before sampling is 

initiated. 

7.1.1 Leak Test. Appropriate leak test procedures should be 

employed to verify the integrity of all components, samp e 

lines, and connections. The following leak test procedu 

is suggested; For components upstream of the sample pum, 

attach the probe end of the sample line to a manometer o 

vacuum gauge, start the pump and pull greater than 50 mm 

(2 in.) Hg vacuum, close off the pump outlet, and then 

stop the pump and ascertain that there is no leak for l 

minute. For components after the pump, apply a slight 

positive pressure and check for leaks by applying a liqu'd 

(detergent in water, for example) at each joint. Bubbl i g 

· indicates the presence of a leak. 

7.1.2 System Performance. Since the complete system is 

calibrated following each test, the precise calibration f 

each component is not critical. However, these componen s 

should be verified to be operating properly. This 

verification can be performed by observing the response f 

flowmeters or the of GC output to changes in flow rates 

calibration gas concentrations and ascertaining the 

response to be within predicted limits. If any compone 

r 
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or the completed system fails to respond in a normal nd 

predictable manner, the source of the discrepancy 

be identified and corrected before proceeding. 

• 

8. Calibration 

Prior to any sampling run, calibrate the system using the following 

procedures. {If more than one run is performed during any 24..;hour 

period, a calibration need not be performed prior to the second and ny 

subsequent runs. The calibration must, however, be verified as 

prescribed in section 10, after the last run made within the 24-hour 

period.) 

8.1 General Considerations. This section outlines steps to be foll wed 

for use of the GC/FPD and the dilution system. The procedure des 

not include detailed instructions because the operation of thes 

systems is complex, and it requires an understanding of the 

individual system being used. Each system should include a wri ten 

operating manual describing in detail the operating procedures 

associated with each component in the measurement system. In 

addition, the operator should be familiar with the operating 

principles of the components; particularly the GC/FPD. The 

citations in the bibliography at the end of this method are 

recoQIDended for review for this purpose. 
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8.2 Calibration Procedure. Insert the penneation tubes into the tube 

chamber. Check the bath temperature to assure agreement with the 

calibration temperature of the tubes within _!0.1°c. Allow 24 

hours for the tubes to equilibrate. Alternatively equilibration m 

be verified by injecting samples of calibration gas at 1-hour 

intervals. The permeation tubes can be assumed to have reached 

equilibrium when consecutive hourly samples agree within the 

precision limits of section 4.1. 

Vary the amount of air flowing over the tubes to produce the desire; 

concentrations for calibrating the analytical and dilution systems. 
! •The air flow across the tubes must at all times exceed the flow 

requirement of tile analytical systems. The concentration in parts 

per mi 11 ion generated by a tube containing a specific penneant can 

be calculated as follows; 

C = K x Pr/ML 

Equation 15-1 

where 

C = Concentration of permeant produced in ppm. • 
Pr = Permeation rate of the tube in ug/min. 

M = Molecular weight of the penneant; g/g-mole. 

L = Flow rate, 1/rnin, of air over permeant@ 20°c, 760 mm Hg 1 

K = Gas constant at 20°c and 760 mm Hg= 24.04 1/g mole. 
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8.2 Calibration Procedure. Insert the penneation tubes into the tube 

chamber. Check the bath temperature to assure agreement with the 

calibration temperature of the tubes within .!_□ .1°c. Allow 24 

hours for the tubes to equilibrate. Alternatively equilibration m 

be verified by injecting samples of calibration gas at 1-hour 

intervals. The penneation tubes can be assumed to have reached 

equilibrium when consecutive hourly samples agree w;thfo the 

precision limits of section 4.1. 

Vary the amount of air flowing over the tubes to produce the desir d 

concentrations for calibrating the analytical and dilution systems 

The air flow across the tubes must at all times exceed the flow 

requirement of ti1e analytical systems. The concentration in parts 

per million generated by a tube containing a specific penneant can 

be calculated as follows; 

C = K x Pr/ML 

Equation 15-1 

where 

C = Concentration of penneant produced in ppm. 

Pr = Penneation rate of the tube in ug/min. 

M = Molecular weight of the permeant: g/g-mole. 

L = Flow rate, 1/min, of air over permeant@ 20°c, 760 mm Hg. 

K = Gas constant at 20°c and 760 mm Hg= 24.04 1/g mole. 
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8.3 Calibration of Analysis System. Generate a series of three or 

known concentrations spanning the linear range of the FPO 

(approximately 0.05 to 1.0 ppm) for each of the four major sulf r 

compounds. Bypassing the dilution system, inject these standar s 

into the GC/FPD analyzers and monitor the responses. Three inj 

for each concentration must yield the precision described in 

section 4.1. Failure to attain this precision is an indication of a 

problem in the calibration or analytical system. Any such prob em 

must be identified and corrected before proceeding •. 

8.4 Calibration Curves. Plot the GC/FPD response in current (amper s) 

versus their causative concentrations in ppm on log-log coordin te 

graph paper for each sulfur compound. Alternatively, a least 

squares equation may be generated from the calibration data. 

8.5 Calibration of Dilution System. Generate a known concentration of 

hydrogen sulfide using the penneati on tube system. Adjust the 1ow 

• rate of diluent air for the first dilution stage so that the de ired 

level of dilution is approximated. Inject the diluted calibrat on 

gas into the GC/FPD system and monitor its response. Three 

injections for each dilution must yield the precision described in 

section 4.1. Failure to attain this precision in this step is n 

indication of a problem in the dilution system. Any .such probl m 

must be identified and corrected before proceeding. Using the 

calibration data for H2S (developed under 8.3) detennine the 

15-11 



diluted calibration gas concentration in ppm. Then calculate the 

dilution factor as the ratio of the calibration gas concentration 

before dilution to the diluted calibration gas concentration 

determined under this paragraph. Repeat this procedure for each 

stage of dilution required. Alternatively, the GC/FPD system may e 

calibrated by generating a series of three more more concentration 

of each sulfur compound and diluting these samples before injectin 

them into the GC/FPD system. This data will then serve as the 

calibration data for the unknown samples and a separate 

determination of the di 1uti on factor wi 11 not be necessary. 

However, the precision requirements of section 4.1 are still 

applicable. 

9. Sampling and Analysis Procedure 

9.1 Sampling. Insert the sampling probe into the test port making 

certain that no dilution air enters the stack through the port. 

Begin sampling and dilute the sample approximately 9:1 using the 

dilution system. Note that the precise dilution factor is that 

which is determined in paragraph 8.5. Condition the entire system 

with sample for a minimum of 15 minutes prior to commencing 

analysis. 

9.2 Analysis. Aliquots of diluted sample are injected into the GC/FPD 

analyzer for analysis. 
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diluted calibration gas concentration in ppm. Then calculate the 

dilution factor as the ratio of the calibration gas concentration 

before dilution to the diluted calibration gas concentration 

detennined under this paragraph. Repeat this procedure for each 

stage of dilution required. Alternatively, the GC/FPD system may be 

calibrated by generating a series of three more more concentrations 

of each sulfur compound and diluting these samples before injecti g 

them into the GC/FPD system. This data will then serve as the 

calibration data for the unknown samples and a separate 

detenni nation of the dilution factor wi 11 not be necessary. 

However, the precision requirements of section 4.1 are still 

applicable. 

9. Sampling and Analysis Procedure 

9.1 Sampling. Insert the sampling probe into the test port making 

certain that no dilution air enters the stack through the port. 

Begin sampling and dilute the sample approximately 9:1 using the 

dilution system. Note that the precise dilution factor is that 

which is detennined in paragraph 8.5. Condition the entire syste 

with sample for a minimum of 15 minutes prior to commencing 

analysis. 

9.2 Analysis. Aliquots of diluted sample are injected into the GC/FP 

analyzer for analysis. 
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9.2.l Sample Run. A sample run is composed of 16 individu 

analyses (injects) perfonned over a period of not le s 

than 3 hours or more than 6 hours. 

9.2.2 Observation for Clogging of Probe. If reductions in 

sample concentrations are observed during a sample run 

that cannot be explained by process conditions, the 

sampling must be interrupted to determine if the sample 

probe is clogged with particulate matter. If the probe is 

• found to be clogged, the test must be stopped and the 

results up to that point discarded. 

after cleaning the probe or replacing it with a clean 

one. After each run, the sample probe must be 

and, if necessary, dismantled and cleaned. 

l O. Post-Test Procedures 

10.l Sample Line Loss. A known concentration of hydrogen sulfide at the 

level.of the applicable standard, ~20 percent, must be introduc d 

into the sampling system at the opening of the probe in suffi ci nt 

quantities to ensure that there is an excess of sample which mu t be 

vented to the atmosphere. The sample must be transported throu h 

the entire sampling system to the measurement system in the no al 

manner. The resulting measured concentration should be compare to 

the known value to detennine the sampling system loss. A sampl ·ng 

system loss of more than 20 percent is unacceptable. Sampling 
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losses of 0-20 percent must be corrected by dividing the resulting 

sample concentration by the fraction of recovery. The known gas 

sample may be generated using permeation tubes. Alternatively, 

cylinders of hydrogen sulfide mixed in air may be used provided the 

are traceable to permeation tubes. The optional pretest procedures 

provide a good guideline for determining if there are leaks in the 

sampling system. 

10.2 Recalibration. After each run, or after a series of runs made 

within a L4-hour period, perform a partial recalibration using the 

procedures in secton 8. Only H2s (or other permeant) need be used •to recalibrate the GC/FPD analysis system (8.3) and the dilution 

system (8.5). 

10.3 Determination of Calibration Drift. Compare the calibration curves 

· obtained prior to the runs, to the calibration curves obtained unde 

paragraph 10.1. The calibration drift should not exceed the limits 

set forth in paragraph 4.2. If the drift exceeds this limit, the , 

intervening run or runs should be considered not valid. The teste, 

however, may instead have the option of choosing the calibration 

data set which would give the highest sample values. 

11. Calculations 

ll. l Determine the concentrations of each reduced sulfur compound 

detected directly from the calibration curves. Alternatively, the 
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losses of 0-20 percent must be corrected by dividing the resulting 

sample concentration by the fraction of recovery. The known gas 

sample may be generated using permeation tubes. Alternatively, 

cylinders of hydrogen sulfide mixed in air may be used provided th 

are traceable to penneation tubes. The optional pretest procedure 

provide a good guideline for detennining if there are leaks in the 

sampling system. 

10.2 Recalibration. After each run, or after a series of runs made 

within a 24-hour period, perform a partial recalibration using the 

procedures in secton 8. Only H2s (or other permeant) need be used 

to recalibrate the GC/FPD analysis system (8.3) and the dilution 

system (8.5). 

10.3 Determination of Calibration Drift. Compare the calibration curve 

obtained prior to the runs, to the calibration curves obtained und 

paragraph lU.1. The calibration drift should not exceed the limit 

set forth in paragraph 4.2. If the drift exceeds this limit, the 

intervening run or runs should be considered not valid. 

however, may instead have the option of choosing the calibration 

data set which would give the highest sample values. 

11. Calculations 

11.1 Determine the concentrations of each reduced sulfur compound 

detected directly from the calibration curves. Alternatively, the 
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concentrations may be calculated using the equation for the lea t 

squares line. 

11.2 Calculation of so2 Equivalent. so2 equivalent will be 

determined for each analysis made by summing the concentrations of 

each reduced sulfur compound resolved during the given analysis 

• 
Equation 15-2 

where: 

so2 equivalent= The sum of the concentration for each of th 

measured compounds (COS, H2s, cs2) expresse 

as sulfur dioxide in ppm. 

= Hydrogen sulfide, ppm. 

= Carbonyl sulfide, ppm. 

= Carbon disulfide, ppm. 

= Dilution factor, dimensionless. 

11.3 Average so2 equivalent will be determined as follows: 

N 
L S02 equiv.;

Average s02 equivalent = i = l 

N (l - Bwo) 

Equation 15-3 

where: 

Average so2 equivalent = Average so2 equivalent in ppm, dr 

basis. 
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so2 equivalent i = so2 in ppm as determined by Equation 15-2., 

N = Number of analyses perfonned. 

Bwo = Fraction of volume of water vapor in the gas stream as 

determined by Method 4 - Determination of Moisture in 

Stack Gases (36 FR 24887). 

12 Example System 

12.l Apparatus 

12. 1.1 Sample System 

12.1.1. l Probe. Stainless steel tubing, 6.35 mm (1/4 in.) 

outside diameter, packed with glass wool. • 
12.1.1.2 Sample Line. 3/16 inch inside diameter Teflon tubi 

heated to 120°c. This temperature is controlled by 

a thermostatic heater. 

12.1. 1.3 Sample Pump. Leakless Teflon coated diaphragm type 

or equivalent. The pump head is heated to 120°c by 

enclosing it in the sample dilution box (12.2.4 

below). 

12. 1. 2 Dilution System. A schematic di agram of the dynamic 

dilution system is given in Figure 15-2. The dilution 

system is constructed such that all sample contacts are 
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so 2 equivalent i = so2 in ppm as determined by Equation 15-2 

N = Number of analyses performed. 

Bwo = Fraction of volume of water vapor in the gas stream as 

determined by Method 4 - Determination of Moisture in 

Stack Gases {36 FR 24887). 

12 Example System 

12.l Apparatus 

12. 1.1 Sample System 

12. 1 .1.1 Probe. Stainless steel tubing, 6.35 mm (1/4 in.) 

outside diameter, packed with glass wool. 

12.1.1.2 Sample Line. 3/16 inch inside diameter Teflon tubi 

heated to 120°c. This temperature is controlled by 

a thermostatic heater. 

12.1.1.3 Sample Pump. Leakless Teflon coated diaphragm type 

or equivalent. The pump head is heated to 120°c by 

enclosing it in the sample dilution box {12.2.4 

below). 

12.1.2 Dilution System. A schematic diagram of the dynamic 

dilution system is given in Figure 15-2. The dilution 

system is constructed such that all sample contacts are 

15-16 

g 



made of inert materials. The dilution system which is heated t 

120°c must be capable of a minimum of 9:1 dilution of sample. 

Equipment used in the dilution system is listed below: 

12.1.2.1 Dilution Pump. Model A-150 Kohmyhr Teflon posit ve 

displacement type, nonadjustable 150 cc/min. _:2. 

percent, or equivalent, per dilution stage. A 9:1 

dilution of sample is accomplished by combining 50 

cc of sample with 1350 cc of clean dry air as sh wn 

in Figure 15-2 • 

• 12.1.2.2 Valves. Three-way Teflon solenoid or manual typ. 

12.1.2.3 Tubing. Teflon tubing and fittings are used 

throughout from the sample probe to the GC/FPD t 

present an inert surface for sample gas. 

• 
12.1.2.4 Box. Insulated box. heated and mairitained at 

120°c, of sufficient dimensions to house dilutio 

apparatus. 

12.1.2.5 Flowmeters. Rotameters or equivalent to measure flow 

from Oto 1500 ml/min. +l percent per dilutions age. 

12. l. 3 Gas Chromatrograph. 
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12.1.3. l Column - 1.83 m (6 ft.) length of Teflon tubing, 2.1~ 

mm (0.085 in.) inside diameter, packed with 

deactivated silica gel, or equivalent. 

12.1.3.2 Sample Valve. Teflon six port gas sampling valve, 

equipped with a 1 ml sample loop, actuated by 

compressed air (Figure 15-1). 

12.1.3.3 Oven. For containing sample valve, stripper column 

and separation column. The oven should be capable 

maintaining an elevated temperature ranging from •ambient to 100°c, constant within +1°c. 

12.1.3.4 Temperature Monitor. Thermocouple pyrometer to 

measure column oven, detector, and exhaust 

temperature _:1°c. 

12.1.3.5 Flow System. Gas metering system to measure sample 

flow, hydrogen flow, oxygen flow and nitrogen carri r 

gas flow. • 
12.1.3.6 Detector. Flame photometric detector. 

12.1.3.7 Electrometer. Capable of full scale amplification 

linear ranges of ,o-9 to l □-4 amperes full scale. 
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6 12.1.3.1 Column - 1.83 m (6 ft.) length of Teflon tubing, 2. 

mm (0.085 in.) inside diameter, packed with 

deactivated silica gel, or equivalent. 

12.1.3.2 Sample Valve. Teflon six port gas sampling valve, 

. equipped with a 1 ml sample loop, actuated by 

compressed air (Figure 15-1). 

12.1.3.3 Oven. For containing sample valve, stripper column 

and separation column. · The oven should be capable 

maintaining an elevated temperature ranging from 

ambient.to 100°c, constant within +1°c. 

12.1.3.4 Temperature Monitor. Thennocouple pyrometer to 

measure column oven, detector, and exhaust 

temperature .:1°c. 

12.1.3.5 Flow System. Gas metering system to measure sample 

flow, hydrogen flow, oxygen flow and nitrogen carri 

gas flow. 

12. 1 . 3. 6 Detector. Flame photometric detector. 

. 12.1.3.7 El ectrometer. Capable of full scale amplification 

-9 -4linear ranges of 10 to 10 amperes full scale. 
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Each mas 

12.1.3.8 Power Supply. Capable of delivering up to 750 v lts. 

s 

ing 

12.1.3.9 Recorder. Compatible with the output voltage rage 

of the electrometer. 

12.1.4 Calibration. Penneation tube system (Figure 15-3). 

1.2. 1 • 4. 1 Tube Chamber. Glass chamber of sufficient di men ions 

to house penneation tubes. 

• 12.1.4.2 Mass Flowmeters. Two mass flowmeters in the ran e of 

0-3 1/min. and 0-10 1/min. to measure air flow o er 

permeation tubes at.! 2 percent. These flowmete 

shall be cross-calibrated at the beginning of ea 

test. Using a convenient flow rate in the measu 

range of both flowmeters, set and monitor the fl w 

rate of gas over the penneation tubes. lnjectio of 

calibration gas generated at this flow rate as 

• measured by one flowmeter followed by injection f 

calibration gas at the same flow rate as measure by 

the other flowmeter should agree within the spec·fied 

precision limits. If they do not, then 

problem with the mass flow measurement. 

flowmeter shall be calibrated prior to the first test 

with a wet test meter and thereafter at least one 

each year. 
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12.1.4.3 Constant Temperature Bath. Capable of maintaining , 

12. 2 Reagents. 

12.2.1 

12.2.2 

12.2.3 

12. 2. 4 

12.2.5 

12. 2. 6 

penneation tubes at certification temperature of 

30°C within+ 0.1°c. 

Fuel. Hydrogen (H2) prepurified grade or better. 

Combustion Gas. Oxygen (02) research purity or better. 

Carrier Gas. Nitrogen (N2) prepurified grade or better. 

•Diluent. Air containing less than 0.5 ppm total sulfur , 
I 

compounds and less than 10 ppm each of moisture and total! 

hydrocarbons, and filtered using MSA filters 46727 and 

79030, or equivalent. Removal of sulfur compounds can b 

verified by injecting dilution air only, described in 

section 8.3. 

Compressed Air. 60 psig for GC valve actuation. • 
Calibration Gases. Penneation tubes gravimetrically 

calibrated and certified at 30.o0 c. 
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12.1.4.3 Constant Temperature Bath. Capable of maintaining 

permeation tubes at certification temperature of 

30°C within+ 0.1°c. 

12.2 Reagents. 

12. 2. l 

12. 2. 2 

12. 2•. 3 

12.2.4 

12.2.5 

12. 2. 6 

Fuel. Hydrogen (H2) prepurified grade or better. 

Combustion Gas. Oxygen (02) research purity or better. 

Carrier Gas. Nitrogen (N2) prepurified grade or better. 

Diluent. Air containing less than 0.5 ppm total sulfur 

compounds and less than l O ppm each of moisture and 

hydrocarbons, and filtered using MSA filters 46727 and 

can79030, or equivalent. Removal of sulfur compounds 

verified by injecting dilution air.only, described in 

secti on 8. J. 

Compressed Air. 60 psig for GC valve actuation. 

Calibration Gases. Permeation tubes gravimetrically 

calibrated and certified at 3o.o0 c. 

15-20 



13. Bibliography 

1. O'Keeffe, A.E. and G.C. Ortman. "Primary Standards for Trace Gas 
Analysis." Anal. Chem. 38,760 (1966). 

2. Stevens, R.K., A.E. O'Keeffe, and G.C. Ortman. "Absolute 
Calibration of a Flame Photometric Detector tu Volatile Sulfur Compound 
at Sub-Part-Per Million Levels." Environmental Science and Technology 
3:7 (July, 1969). 

3. Mulick, J.D., R.K. Stevens, and R. Baumgardner. ''An Analytical 
System Designed to Measure Multiple Malodorous Compounds Related to Kra t 
Mill Activities." Presented at the 12th Conference on Methods in Air 
Pollution and Industrial Hygiene Studies, University of Southern 
California, Los Angeles, CA. April 6-8, 1971. 

4. Devonald, R.H •., R.S. Serenius, and A.O. McIntyre. "Evaluation of 
the Flame Photometric Detector for Analysis of Sulfur Compounds." Pulp 
and Paper Magazine of Canada, 73,3 (March 1972). 

5. Grimley, K.W., W.S. Smith, and R.M. Martin. "The Use of a Dynamic • 
Dilution System in the Conditioning of Stack Gases for Automated Analys s 

. by a Mobile Sampling Van." Presented at the 63rd Annual APCA Meeting i 
St. Louis, MO. June 14-19, 1970. 

6. General Reference. Standard Methods of Chemical Analysis Volume I I 
A and B Instrumental Methods. Sixth Edition. Van Nostrand Reinhold Co 

• 

15-22 



12.3 Operating Parameters. The operating parameters for the GC/FPD 

system are as follows: nitrogen carrier gas flow rate of 100 

cc/min., exhaust temperature of 110°c, detector temperature 

1os0c, oven temperature of 40°c, hydrogen flow rate of 80 

cc/minute, oxygen fl ow rate of 20 cc/minute, and sample fl ow rat. of 

80 cc/minute •. 

12.4 Analysis. The sample valve is actuated for l minute in which ti .e 

an aliquot of dilute sample is injected onto the separation colu n. 
i 

The valve is then deactivated for the remainder of analysis cycl in 
I 

which time the sample loop is refilled and the separation column 

continues to be foreflushed. The elution time for each compound 

will be determined during calibration • 

• 

• 

15-21 



13. Bibliography 

l. O'Keeffe, A.E. and G.C. Ortman. "Primary Standards for Trace Gas 
Analysis." Anal. Chem. 38,760 (1966). 

2. Stevens, R.K., A.E. O'Keeffe, and G.C. Ortman. · "Absolute 
Calibration of a Flame Photometric Detector to Volatile Sulfur Compound 
at Sub-Part-Per Million Levels." Environmental Science and Technology 
3:7 (July, 1969). 

3. Mul ick, J. D., R.K. Stevens, and R. Baumgardner. "An Analytical 
.System Designed to Measure Multiple Malodorous Compounds Related to Kra 
Mill Activities." Presented at the 12th Conference on Methods in Air 
Pollution and Industrial Hygiene Studies, University of Southern 
California, Los Angeles, CA. April 6-8, 1971. 

4. Devonald, R.H •., R.S. Serenius, and A.D. McIntyre. "Evaluation of 
the Flame Photometric Detector for Analysis of Sulfur Compounds." Pulp 
and Paper Magazine of Canada, 73,3 (March 1972). 

5. Grimley, K.W., W.S. Smith, and R.M. Martin. "The Use of a Dynamic 
Dilution System in the Conditioning of Stack Gases for Automated Analys 
by a Mobile Sampling Van." Presented at the 63rd Annual APCA Meeting i 
St. Louis, MO. June 14-19, 1970. 

6. General Reference. Standard Methods of Chemical Analysis Volume I 
A and B Instrumental Methods. Sixth Edition. Van Nostrand Reinhold Co 

t 

s 

I 

15-22 



METHOD 16 - SEMICONTINUOUS DETERMINATION OF SULFUR EMISSIONS FROM 
STATIONARY SOURCES 

INTRODUCTION 

The method described below uses the principle of gas chromatographic 

separation and flame photometric detection. Since there are many systems or 

sets of operating conditions that represent usable methods of determining 

sulfur emissions, all systems which employ this principle, but differ onl in 

details of equipment and operation, may be used as alternative methods, 

provided that the criteria set below are met. 

• 1. Principle and Applicability 

1.1 Principle: A gas sample is extracted from the emission sour e 

and diluted with clean dry air. An aliquot oft e 

diluted sample is then analyzed for hydrogen sul ide 

(H2S), methyl mercaptan (MeSH), dimethyl sulfide 

(DMS) and dimethyl 'disulfide (DMDS) by gas 

chromatographic (GC) separation and flame photom tric 

detection (FPO). These four compounds are known 

• collectively as total reduced sulfur (TRS) • 

1.2 Applicability: This method is applicable for determination of TS 

compounds from recovery furnaces, lime kilns, an 

smelt dissolving tanks at kraft pulp mills. 
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2. Range and Sensitivity 

2.1 Range. Coupled with a gas chromatographic system utilizing a ten 

milliliter sample size, the maximum limit of the FPD for each sulfu. 

compound is approximately 1 ppm. This limit is expanded by dilutio 

of the sample gas before analysis. Kraft mill gas samples are 

normally diluted tenfold (9:1), resulting in an upper limit of abou, 

10 ppm for each compound. 

For sources with emission levels between 10 and 100 ppm, the 

measuring range can be best extended by reducing the sample size to 

1 mi 11 il i ter. • 
2.2 Using the sample size, the minimum detectable concentration is 

approximately 50 ppb. 

3. Interferences. 

3.1 Moisture Condensation. Moisture condensation in the sample delive 

system, the analytical column, or the FPD burner block can cause 

losses or interferences. This potential is eliminated by heating 

the sample line, and by conditioning the sample with dry dilution • 
air to lower its dew point below the operating temperature of the 

GC/FPD analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Dioxide. CO and CO2 have substantial 

desensitizing effect on the flame photometric detector even after 
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2. Range and Sensitivity 

2.1 Range. Coupled with a gas chromatographic system utilizing a ten 

milliliter sample size, the maximum limit of the FPD for each sulf r 

compound is approximately 1 ppm. This limit is expanded by diluti n 

of the sample gas before analysis. Kraft mill gas samples are 

normally diluted tenfold (9:1), resulting in an upper limit of abo t 

10 ppm for each.compound. 

For sources with emission 1evels between 10 and 100 ppm, the 

measuring range can be best extended by reducing the .sample size t 

1 mil 1il iter. 

2.2 Using the sample size, the minimum detectable concentration is 

approximately 50 ppb. 

3. Interferences. 

3.1 Moisture Condensation. Moisture condensation in the sample deliv ry 

system, the analytical column, or the FPD burner block can cause 

losses or interferences. This potential is eliminated by heating 

the sample line, and by conditioning the sample with dry dilution 

air to lower its dew point below the operating temperature of the 

GC/FPD analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Dioxide. CO and co2 have substantial 

desensitizing effect on the flame photometric detector even after 
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9:1 dilution. Acceptable systems must demonstrate that they ha e 

eliminated this interference by some procedure such as eluting hese 

compounds before any of the compounds to be measured. Complian e 

with this requirement can be demonstrated by submitting 

chromatograms of calibration gases with and without CO2 in the 

diluent gas. The co2 level should be approximately 10 percent or 

the case with co2 present. The two chromatographs should show 

agreement within the precision limits of Section 4.1. 

• 3.3 Particulate Matter. Particulate matter in gas samples can caus 

interference by eventual clogging of the analytical system. Th s 

interference must be eliminated by use of a probe filter. 

• 

3.4 Sulfur Dioxide. so2 is not a specific interferent but may be 

present in such large amount that it cannot be effectively sepa ated 

from other compounds of interest. The procedure must be design d to 

eliminate this problem either by the choice of separation colum s or 

by removal of so2 from the sample. In the example system, so2 

is removed by a citrate buffer solution prior to GC injection. This 

scrubber will be used when so2 levels are high enough to preven 

baseline separation from the reduced sulfur compounds. 

Compliance with this section can be demonstrated by submitting 

chromatographs of calibration gases with so2 present in the sam 

quantities expected from the emission source to be tested. 
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Baseline separation is defined a a 

A series 

at any dilutio 

than+ 5 percent· 

at the beginnin 

not exceed+ 5 percent. 

• 

Acceptable systems shall show baseline separation with the amplifier 

attenuation set so that the reduced sulfur compound of concern is at -

least 50 percent of full scale. 

return to zero! percent in the interval between peaks. 

4. Precision and Accuracy 

4.1 GC/FPD and Dilution System Calibration Precision. 

consecutive injections of the same calibration gas 

shall produce results which do not vary by more 

from the mean of the three injections. 

4.2 GC/FPD and Dilution System Calibration Drift. 

determined from the mean of three injections made 

and end of any 8 hour period shall 

4.3 System Calibration Accuracy. Losses through the sample transport i 

. I 
system must be measured and a correction factor developed to adJu t 

the calibration accuracy to 100 percent. • 
5. Apparatus (See Figure 16-1). 

5. l Sarnp l i ng . 

5. l. l Probe. The probe must be made of inert 1naterial such a 

stainless steel or glass. It should be designed to 

incorporate a filter and to allow calibration gas to en er 

the probe at or near the sample entry point. Any porti n 

of the probe not exposed to the stack gas must be heate 

to prevent moisture condensation. 
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Acceptable systems shall show baseline separation with the amplif er 

attenuation set so that the reduced sulfur compound of concern is at 

least 50 percent of full scale. Baseline separation is defined a a 

return to zero~ percent in the interval between peaks. 

4. Precision and Accuracy 

4.1 GC/FPD and Dilution System Calibration Precision. A series of thee 

consecutive injections of the same calibration gas at any dilutio, 

shall produce results which do not vary by more than + 5 percent 

from the mean of the three injections. 

4.2 GC/FPD and Dilution System Calibration Drift. The calibration dr ft 

determined from the mean of three injections made at the beginriin 

and end of any 8 hour period shall not exceed+ 5 percent. 

4.3 System Calibration Accuracy. Losses through the sample transport 

system must be measured and a correction factor developed to adju t 

the calibration accuracy to 100 percent. 

5. · Apparatus (See Figure 16-1). 

5. l Samp l i ng. 

5.1.l Probe. The probe must be made of inert ,naterial such as 

stainless steel or glass. It should be designed to 

incorporate a filter and to allow calibration gas to enter 

the probe at or near the sample entry point. Any porti n 

of the probe not exposed to the stack gas must be heated 

to prevent moisture condensation. 
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1
Sample Line. The sample line must be made of Teflon,l i5. 1.2 

no greater than 1.3 cm (l/2 in.) inside diameter. All 

parts from the probe to the dilution system must be 

thermostatically heated to 120°c. 

Sample Pump. The sample pump shall be a leakless5. 1.3 

Teflon~coated diaphragm type or equivalent. If the 

is upstream of the dilution system, the pump heat must 

heated to 120°c. 

5.2 Dilution System. The dilution system must be constructed such t • 
all sample contacts are made of inert materials (e.g., stainless 

steel or Teflon) . It must be heated to 120°c and be capable of i 

approximately a 9:1 dilution of the sample. 

5.3 S0 Scrubber. The so scrubber is a midget impinger packed with
2 2 

glass wool to eliminate entrained mist and charged with 

citrate-citric acid buffer. • 
5.4 Gas Chromatograph. The gas chromatograph must have at least he 

following components: 

5.4.1 Oven. Capable of maintaining the separation column a the 

proper operating temperature .:!:_l°C. 

_l/ Mention of trade names or spec if i c products does not constitute 
endorsement by the Air Resources Board. 
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5. 1. 2 Sample Line. The sample line must be made of Teflon)./ 

no greater than 1.3 cm (l/2 in.) inside diameter. All 

parts from the probe to the dilution system must be 

thermostatically heated to 120°c. 

5. l • 3 Sample Pump. The sample pump shall be a leakless 

Teflon-coated diaphragm type or equivalent. If the pup 

is upstream of the dilution system, the pump heat must be 

heated to 120°c. 

5.2 Dilution System. The dilution system must be constructed such tat 

all sample contacts are made of inert materials (e.g., stainless 

steel or Teflon). It must be heated to 120°c and be capable of 

approximately a 9:1 dilution of the sample. 

5.3 so2 Scrubber. The so2 scrubber is a midget impinger packed with 

glass wool to eliminate entrained mist and charged with potassiu 

citrate-citric acid buffer. 

5.4 Gas Chromatograph. The gas chromatograph must have at least he 

following components: 

5.4.l Oven. Capable of maintaining the separation column a the 

proper operating temperature .::_l°C . 

.!./ Mention of trade names or specific products does not constitute 
endorsement by the Air Resources Board. 
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5.4.2 Temperature Gauge. To monitor column oven, detector, 

exhaust temperature _:1°C. 

5.4.3 Flow System. Gas metering system to measure sample, 

combustion gas, and carrier gas flows. 

5.4.4 Flame Photometric Detector. 

• 
5.4.4. l Electrometer. Capable of full scale amplificati 

linear ranges of 10-9 to 10-4 amperes full scale 

and 

uel, 

n of 

5.4.4.2 Power Supply. Capable of delivering up to 750 v lts. 

5.4.4.3 Recorder. Compatible with the output voltage rage 

of the electrometer. 

• 
5.5 Gas Chromatograph Columns. The column system must be demonstra 

to be capable of resolving the four major reduced sulfur compou 

H2s, MeSH, DMS, and DMDS. It must also demonstrate freedom fro 

known interferences. 

To demonstrate that adequate re solution has been achieved, the 

tester must submit a chromatograph of a calibration gas contain ng 

all four of the TRS compounds in the concentration range of the 

applicable standard. Adequate resolution will be defined as ba e 

line separation of adjacent peaks when the amplifier attenuatio is 
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scale.set so that the smaller peak is at least 50 percent of full 

Base line separation is defined in Section 3.4. 

this criteria may be considered alternate methods subject to the 

approval of the Control Agency's Authorized Representative. 

5.6 Calibration System. The calibration system must contain the 

following components: 

5.6. l Tube Chamber. Chamber of glass or Teflon of sufficient 

dimensions to house permeation tubes. 

5. 6 .,2 F1ow System. To measure air fl ow over permeation tubes • 
.!_2 percent. Each flow meter shall be calibrated after 

complete test series with a wet test meter. 

measuring device differs from the wet test meter by 5 

percent, the completed test shall be discarded. 

Alternatively, the tester may elect to use the flow dat 

that would yield the lower flow measurement. Calibrati 

with a wet test meter before a test is optional. • 
5. 6. 3 Constant Temperature Bath. Device capable of maintaini ~ 

j 

the permeation tubes at the calibration temperature wit iin 

+0.1°C. 

5.6.4 Temperature Gauge. Thermometer or equivalent to monito: 

batl1 temperature within +1°c. 
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at 

n 

g 
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+O. l 0 C. 

5.6.4 Temperature Gauge. Thermometer or equivalent to monito 

bath temperature within +1°c. 
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6. Reagents 

6.1 Fuel. Hydrogen (H2) prepurified grade or better. 

6.2 Combustion Gas. Oxygen (02) or air, research purity or better. 

6.3 Carrier Gas. Prepurified grade or better. 

6.4 Diluent. Air containing less than 50 ppb total sulfur compound 

• 
and 

less than 10 ppm each of moisture and total hydrocarbons. This gas 

must be heated prior to mixing with the sample to avoid water 

condensation at the point of contact. 

6.5 Calibration Gases. Permeation tubes, one each of H2s, MeSH, DM, 

and DMDS, gravimetrically calibrated and certified at some 

convenient operating temperature. These tubes consist of 

hermetically sealed FEP Teflon tubing in which a liquified gase us 

substance is enclosed. The enclosed gas permeates through the 

• tubing wall at a constant rate. When the temperature is consta t, 

calibration gases covering a wide range of known concentrations can 

be generated by varying and accurately measuring the flow rate f 

diluent gas passing over the tubes. These calibration gases ar 

used to calibrate the GC/FPD system and the dilution system. 
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6.6 Citrate Buffer. Dissolve 300 grams of potassium citrate and 

41 grams of anhydrous citric acid in 1 liter of deionized water. 

Two hundred eighty-four grams of sodium citrate may be substituted 

for the potassium citrate. 

7. Pretest Procedures. 

The following procedures are helpful in preventing any problem which 

might occur later and invalidate the entire test. 

7.1 After the complete measurement system has been set up at the site 

and deemed to be operational, the following procedures are to be 

completed before sampling is initiated. • 
7.1.l Leak Test. Appropriate leak test procedures should be 

employed to verify the integrity of all components, samp !e 

lines, and connections. The following leak test procedu 

is suggested: For components upstream of the sample pum, 

attach the probe end of the sample line to a manometer o 
1 

vacuum gauge, start the pump and pull greater than 50 mm 

(2 in.) Hg vacuum, close off the pump outlet, and then •stop the pump and ascertain that there is no leak for 1 

minute. For components after the pump, apply a slight 

positive pressure and check for leaks by applying a liqu d 

(detergent in water, for example) at each joint. Bubbli g 

indicates the presence of a leak. 
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7.1. 2 System Performance. Since the complete system is 

calibrated following each test, the precise calibrati n of 

each component is not critical. However, these compo ents 

should be verified to be operating properly. This 

verification can be performed by observing the respon e of 

flowmeters or of the GC output to changes in flow rats or 

calibration gas concentrations and ascertaining the 

response to be within predicted limits. In any compo ent, 

or if the complete system fails to respond in a normal and 

• predictable manner, the source of the discrepancy sho ld 

be identified and corrected before proceeding. 

• 

8. Calibration 

Prior to any sampling run, calibrate the system using the following 

procedures. (If more than one run is performed during any 24-hour 

period, a calibration need not be performed prior to the second and ny 

subsequent runs. The calibration must, however, be verified as 

prescribed in Section 10, after the last run made within the 24-hour 

period.) 

8.1 General Considerations. This section outlines 

for use of the GC/FPD and the dilution system. 

not include detailed instructions because the operation of thes 

systems is complex, and it requires an understanding of the 

individual system being used. Each system should include a wri 
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operating manual describing in detail the operating procedures 

associated with each component in the measurement system. In 

addition, the operator should be familiar with the operating 

principles of the components; particularly the GC/FPD. 

8.2 Calibration Procedure. Insert the permeation tubes into the tube 

chamber. Check the bath temperature to assure agreement with the 

calibraton temperature of the tubes within +o.1°c. Allow 24 hour 

for the tubes to equilibrate. Alternatively equilibration 

verified by injecting samples of calibration gas at 1-hour 

intervals. The permeation tubes can be assumed to have reached • 
equilibrium when consecutive hourly samples agree within tne 

precision limits of Section 4.1. 

Vary the amount of air flowing over the tubes to produce the desi 

concentrations for calibrating the analytical and dilution 

The air flow across the tubes must at all times exceed the flow 

requirement of the analytical systems. The concentration in part 

per million generated by a tube containing a specific permeant ca • 
be calculated as follows: 

C= ~:) 

Equation 16-1 

where: 

= Concentration of permeant produces in ppm. 

= Permeation rate of the tube in ug/min. 
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M = Molecular weight of the permeant (g/g-mole). 

L = Flow rate, 1/min, of air over permeant@ 20°c, 760 m Hg. 

K = Gas constant at 20°c and 760 mm Hg= 24.04 1/g mole. 

8.3 Calibration of Analysis System. Generate a series of three or more 

known concentrations spanning the linear range of the FPO 

(approximately 0.05 to 1.0 ppm) for each of the four major sul 

• 
ur 

compounds. Bypassing the dilution system, but using the so2 
scrubber, inject these standards into the GC/FPD analyzers and 

monitor the responses. Three injects for each concentration m st 

yield the precision described in Section 4.l. Failure to atta·n 

this precision is an indication of a problem in the calibratio or 

analytical system. Any such problem must be identified and 

corrected before processing. 

8.4 Calibration Curves. Plot the GC/FPD response in current (ampe 

• 
es) 

versus their causative toncentrations in ppm on log-log coordi ate 

graph paper for each sulfur compound. Alternatively, a least 

squares equation may be generated from the calibration data. 

8.5 Calibration of Dilution System. Generate a known concentration of 

hydrogen sulfide using the permeation tube system. Adjust the flow 

rate of diluent air for the first dilution stage so sired 

level of dilution is approximated. Inject the diluted calibra ion 

gas into the GC/FPD system and monitor its response. Three 

16-13 



injections for each dilution must yield the precision described'in, 

Section 4.1. Failure to attain this precision in this step is an 

indication of a problem in the dilution system. Any such problem,. 

must be identified and corrected before proceeding. Using the 

calibration data for H2s (developed under 8.3) determine the 

diluted calibration gas concentration in ppm. Then calculate the 

dilution factor as the ratio of the calibration gas concentration 

before dilution to the diluted calibration gas concentration 

determined under this paragraph. Repeat this procedure for each 

stage of dilution required. Alternatively, the GC/FPD system may 

calibrated by generating a series of three or more concentrations •each sulfur compound and diluting these samples before injecting 

them into the GC/FPD system. This data will then serve as the 

calibration data for the unknown samples and a separate 

determination of the dilution factor will not be necessary. 

However, the precision requirements of Section 4.1 are still 

applicable. 

9. Sampling and Analysis Procedure •9.1 Sampling. Insert the sampling probe into the test port making 

certain that no dilution air enters the stack through the port. 

Begin sampling and dilute the sample approximately 9:1 using the 

dilution system. Note that the precise dilution factor is that 

which is determined in paragraph 8.5. Condition the entire system 

with sample for a minimum of 15 minutes prior to commencing analysis. 
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of sample which m st be 

9.2 Analysis. Aliquots of diluted sample pass through the so2 

scrubber, and then are injected into the GC/FPD analyzer for 

analysis. 

9.2.l Sample Run. A sample run is composed of 16 individu l 

analyses (injects) performed over a period of not le s 

than 3 hours or more than 6 hours. 

• 9.2.2 Observation for Clogging of Probe. If reductions in 

sample concentrations are observed during a sampler n 

that cannot be explained by process conditions, the 

sampling must be interrupted to determine le 

probe is clogged with particulate matter. If the pr be is 

found to be clogged, the test must be stopped and th 

results up to that point discarded. Testing may res me 

after cleaning the probe or replacing it with a clea 

one. After each run, the sample probe must be inspe ted 

• and, if necessary, dismantled and cleaned. 

10. Post-Test Procedures 

10.l Sample Line Loss. A known concentration of hydrogen sulfide a the 

level of the applicable standard, ~20 percent, must be introdu ed 

into the sampling system at the opening of the probe in sufficient 

quantities to insure that there is an excess 

vented to the atmosphere. The sample must be 

the entire sampling system to the measurement system in 

manner. The resulting measured concentration should be 

the known value to determine the sampling system loss. 
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For sampling losses greater than 20 percent in a sample run, the 

sample run is not to be used when determining the arithmetic mean o 

the performance test. For sampling losses of 0-20 percent, the 

sample concentration must be corrected by dividing the sample 

concentration by the fraction of recovery. The fraction of recover, 

is equal to one minus the ratio of the measured concentration to th 

known concentration of hydrogen sulfide in the sample line loss 

procedure. The known gas sample may be generated using permeation 

tubes. Alternatively, cylinders of hydrogen sulfide mixed in air 

may be used provided they are traceable to permeation tubes. The 

optional pretest procedures provide a good guideline for determinin • 
if there are leaks in the sampling system. 

10.2 Recalibration. After each run, or after a series of runs made 

within a 24-hour period, perfortn a partial recalibration using the 

procedures in Section 8. Only H2s (or other permeant) need be 

used to recalibrate the GC/FPD analysis system (8.3) and the 

dilution system (8.5}. 

10.3 Determination of Calibration Drift. Compare the calibration curve • 
obtained prior to the runs, to the calibration curves obtained und :r 

paragraph 10.1. The calibration drift should not exceed the limit 

set forth in subsection 4.2. If the drift exceeds this limit, the 

intervening run or runs should be considered not valid. The teste, 

however, may instead have the option of choosing the calibration 

data set which would give the highest sample values. 
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11. Calculations. 

- 11. l Determine the concentrations of each reduced sulfur compound 

detected directly from the calibration curves. Alternatively, the 

concentrations may be calculated using the equation for the le st 

square line. 

11.2 Calculation of TRS. Total reduced sulfur will be determined fr 

each analysis made by summing the concentrations of each 

sulfur compound resolved during a given analysis. 

• TRS =%(H2S, MeSH, OMS, 2 DMDS)d 

Equation 16-2 

• 

where: 

TRS = Total reduced sulfur in ppm, wet basis. 

H2s = Hydrogen sulfide, ppm. 

MeSH = Methyl mercaptan, ppm. 

OMS = Dimethyl sulfide, ppm. 

DMDS = Dimethyl di sulfide, ppm. 

d = Dilution factor, dimensionless. 

11.3 Average TRS. The average TRS will be determined as follows: 

N 
l: TRSi 
i = 1 

Average TRS = 
N{l-Bwol 

where: 

Average TRS = Average total reduced sulfur in ppm, dry basis. 

= Total reduced sulfur in ppm as determined by 

Equation 16-2. 
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N = Number of samples 

Bwo = Fraction of volume of water vapor in the gas stream 

as detennined by Reference Method 1-4 -

Detennination of Moisture in Stack Gases. 

11.4 Average concentration of individual reduced sulfur compounds. 

N 
L Si 
i = 1 

C = 
N 

Equation 16-3 
where: 

= Concentration of any reduced sulfur compound in theSi 

ith sample injection, ppm. •
C = Average concentration of any one of the reduced 

f' 

sulfur compounds for the entire run, ppm. 

N = Number of injections in any run period. 

12. Example System 

12.1 Apparatus 

12.1.1 Sampling System 

12.1.1.1 Probe. Figure 16-1 illustrates the probe used 

in lime kilns and other sources where • 
significant amounts of particulate matter are 

present. The probe is designed with the 

deflector shield placed between the sample and 

the gas inlet holes and the glass wool plugs to 

reduce clogging of the filter and possible 
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• 
12. l.2 

• 

12.l.l.2 

12.l.l.3 

adsorption of sample gas The exposed port 

the probe between the sampling port and th 

sample line is heated with heating tape. 

Sample Line 3/16 inch inside diameter Tefl 

tubing, heated to 120°c. This temperature 

controlled by a thermostatic heater. 

Sample Pump. Leakless Teflon coated diaph 

on of 

n 

is 

agm 

type or equivalent •. The pump head is heat d to 

120°c by enclosing it in the sample diluti n 

box (12.1.2.4 below). 

Dilution System. A schematic diagram of the dynamic 

dilution system is given in Figure 16-2. The diluti n 

system is constructed such that all sample contacts re 

made of inert materials. The di)ution system which is 

heated to 120°c must be capable of a minimum of 9:1 

dilution of sample. Equipment used in the dilution ystem 

is listed below: 

12.1.2.l Dilution Pump. Model A-150 Kohmyhr Teflon 

positive displacement type, nonadjustable 150 

cc/min. ~2.0 percent, or equivalent, per 

dilution stage. A 9:1 dilution of sample is 
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of sample wit 

in Figure 

or manual 

are used 

accomplished by combining 150 cc 

1,350 cc of clean dry air as shown 

16-2. 

12.1.2.2 Valves. Three-way Teflon solenoid 

type. 

12.1.2.3 Tubing. Teflon tubing and fittings 

throughout from the sample probe to 

to present an inert surface for sample gas. • 
12.1.2.4 Box. Insulated box, heated and maintained at 

120°c, of sufficient dimensions to house 

dilution apparatus. 

12.1.2.5 Flow meters. Rotameters or equivalent to 

measure flow from Oto 1,500 ml/min ±_l percen 

per dilution stage. • 
so Scrubber. Midget impinger with 15 ml of potassium12.l.3 2 
citrate buffer to absorb so2 in the sample. 

I
Two types of columns are us d12.1.4 Gas Chromatograph Columns. 

for separation of low and high molecular weight sulfur 

compounds: 
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12.1.4. l Low Molecular Weight Sulfur Compounds Column 

(GC/FPD-1). 

12.1.4.l.l 

12.l.4.l.2 

12.1.4. l.3 

12.1.4.l.4 

Separation Column. 11 m by 2.16 mm 

(36 ft. by 0.085 in.) inside diamete; 

Teflon tubing packed with 30/60 mesh 

Teflon coated with 5 percent 

polyphenyl ether and 0.05 percent 

orthophosphoric acid, or equivalent 

(see Figure 16-3). 

Stripper or Precolumn. • 
mm (2 ft. by 0.085 in.) inside 

diameter Teflon tubing. 

Sample Valve. Teflon 10-port gas 

sampling valve, equipped with a 10 l 

sample loop, actuated by compressed 

air (Figure 16-3). • 
Oven. For containing sample valve, 

stripper column and separation 

column. The oven should be capable of 

maintaining an elevated temperature 

ranging from ambient to 100°c, 

constant within +1°c. 
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12.1.4.l Low Molecular Weight Sulfur Compounds Column 

(GC/FPO-I}. 

12.1.4.l.l 

12.1.4.l.2 

12.1.4.1.3 

12. l.4. l .4 

Separation Column. 11 m by 2.16 mm 

(36 ft. by 0.085 in.) inside diamet r 

Teflon tubing packed with 30/60 mes 

Teflon coated with 5 percent 

polyphenyl ether and 0.05 percent 

orthophosphoric acid, or equivalent 

(see Figure 16-3). 

Stripper or Precolumn. 0.6 m by 2. 6 

mm (2 ft. by 0.085 in.) inside 

diameter Teflon tubing. 

Sample Valve. Teflon 10-port gas 

sampling valve, equipped with a 10 l 

sample loop, actuated by compressed 

air (Figure 16-3). 

Oven. For containing sample valve 

stripper column and separation 

column. The oven should be capabl 

maintaining an elevated temperatur 

ranging from ambient to 100°c, 

constant within +1°c. 
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12.1.4.1.5 

12.1.4.1.6 

12.1.4.1.7 

12.1.4.1.8 

12.1.4.1.9 

12.1.4.1.10 

Temperature Monitor. Thermocouple 

pyrometer to measure column oven, 

detector, and exhaust temperature 

+1°c. 

Flow System. Gas metering system to 

measure sample flow, hydrogen flow, 

and oxygen flow (and nitrogen carrie 

gas flow). 

Detector. Flame photometric detecto I • 
Electrometer. Capable of full scale 

amplification of linear ranges of 

10-9 to 10-4 amperes full scale. 

Power Supply. Capable of delivering 

up to 750 volts. 

Recorder. Compatible with the outpu • 
voltage range of the electrometer. 

12.1.4.2 High Molecular Weight Compounds Column (GC/FPD-II). 
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12.1.4.1.5 

12.1.4.1.6 

12.1.4.1. 7 

12. 1.4. 1.8 

12. 1.4.1.9 

12.1.4.1.10 

Temperature Monitor. Thermocouple 

pyrometer to measure column oven, 

detector, and exhaust t~mperature 

+1°C. 

Flow System. Gas metering system to 

measure sample flow, hydrogen flow, 

and oxygen flow (and nitrogen carrie 

gas fl ow). 

Detector. Flame photometric detecto. 

Electrometer. Capable of full scale 

amplification of linear ranges of 

,o-9 to ,o-4 amperes full scale. 

Power Supply. Capable of delivering 

up to 750 vol ts. 

Recorder. Compatible with the output 

voltage range of the electrometer. 

12.1.4.2 High Molecular Weight Compounds Column (GC/FPD-II). 

16-24 

https://12.1.4.1.10


12. l.4.2.1 Separation Column. 3.05 m by 2.16 mm 

(10 ft by 0.085 in} 

Teflon tubing packed with 30/60 mesh 

Teflon coated with 10 percent 

X-305, or equivalent. 

• 
12. l.4.2.2 Sample Valve. Teflon 6-port ga 

sampling valve, equipped with a 10 ml 

sample loop, actuated by compre sed 

air (Figure 16-3). 

12.1.4.2,3 Other Components. All componen s same 

as in 12. 1.4. 1.4 to 12. 1.4. l. 10. 

12.1.5 Calibration. Permeation tube system (Figure 16-4). 

• 
12.1.5.l Tube Chamber. Glass chamber of sufficien 

dimensions to house permeation tubes. 

12. 1.5.2 Mass Flow meters. Two mass flow meters i the 

range 0-3 1/min. and 0-10 1/min. 

flow over permeation tubes at +2 percent. These 

flow meters shall be cross-calibrated at 

beginning of each test. Using a convenie t flow 

rate in the measuring range of both flow eters, 
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• 

• 12.2 Reagents 

12.2. 1 

12.2.2 

12.2.3 

set and monitor the flow rate of gas over 

permeation tubes. Injection of calibratio 

generated at this flow rate as measured by 

he 

gas 

one 

flow meter followed by injection of calibr tion 

gas at the same flow rate as measured byte 

other flow meter should agree within the 

specified precision limits. If they do no, 

then there is a problem with the mass flow 

measurement. Each mass f1 ow meter shall b 

calibrated prior to the first test with a 

test meter and thereafter, at least once e 

year. 

12.1.5.3 Constant Temperature Bath. Capable of 

maintaining permeation tubes at certificat on 

temperature of 30°C, within +o.1°c • 

Fuel. Hydrogen (H2) prepurified grade or better. 

Combustion Gas. Oxygen (02) research purity or bett r. 

Carrier Gas. Nitrogen (N2) prepurified grade or bet er. 
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12.2.4 Diluent. Air containing less than 50 ppb total sulfur 

compounds and less than 10 ppm each of moisture and tota 

hydrocarbons, and filtered using MSA filters 46727 arid 

79030, or equivalent. Removal of sulfur compounds can 

verified by injecting dilution air only, described in 

Section 8.3. 

12.2.5 Compressed Air. 60 psig for GC valve actuation. 

12.2.6 Calibrated Gases. Permeation tubes gravimetrically 

calibrated and certified at 30.o0 c. • 
12.2.7 Citrate Buffer. Dissolve 300 grams of potassium citrate 

and 41 grams of anhydrous citric acid in l liter of 

deionized water. 284 grams of sodium citrate may be 

substituted for the potassium citrate. 

12.3 Operating Parameters 

12.3. l Low-Molecular Weight Sulfur Compounds. The operating • 
parameters for the GC/FPD system used for low molecular 

weight compounds are as follows: nitrogen carrier gas 

flow rate of 50 cc/min., exhaust temperature of 110°c, 

detector temperature of l05°C, oven temperature of 

40°C, hydrogen flow rate of 80 cc/min., oxygen flow 

of 20 cc/min., and sample flow rate between 20 and 80 

cc/min. 
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substituted for the potassium citrate. 

12.3 Operating Parameters 

12.3. l Low-Molecular Weight Sulfur Compounds. The operating 

parameters for the GC/FPD system used for low molecular 

weight compounds are as follows: nitrogen carrier gas 

flow rate of 50 cc/min., exhaust temperature of 110°c, 

detector temperature of 1os0 c, oven temperature of 

4o0 c, hydrogen flow rate of 80 cc/min., oxygen flow rat 

of 20 cc/min., and sample flow rate between 20 and 80 
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12.3.2 High-Molecular Weight Sulfur Compounds. The operatin 

parameters for the GC/FPD system for high molecular wight 

compounds are the same as in 12.3.1 except: oven 

temperature of 10°c, and nitrogen carrier gas flow of 

100 cc/min. 

12.4 Analysis Procedure. 

12. 4. 1 Analysis. Aliquots of diluted sample are injected 

simultaneously into both GC/FPD analyzers for analysi 

• GC/FPD-I is used to measure the low-molecular weight 

reduced sulfur compounds. The low-molecular weight 

compounds include hydrogen sulfide, methyl mercaptan, and 

dimethyl sulfide. GC/FPD-II is used to resolve the 

high-molecular weight compound. The high-molecular wight 

compound is dimethyl disulfide. 

• 
12.4.1.1 Analysis of Low-Molecular Weight Sulfur Compound. 

The sample valve is actuated for 3 minutes in wh ch 

time an aliquot of diluted sample is injected in o 

the stripper column and analytical column. The alve 

is then deactivated for approximately 12 minutes in 

which time, the analytical column continues to b 

foreflushed, the stripper column is backflushed, and 

the sample loop is refilled. Monitor the respon es. 

The elution time for each compound will be dete ined 

during calibration. 
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METHOD 17 - DETERMINATION OF PARTICULATE MATTER EMISSIONS FROM STATIONARY 

SOURCES (IN-STACK FILTRATION METHOD) 

INTRODUCTION 

Particulate matter is not an absolute quantity; rather, it.is a function f 

temperature and pressure. Therefore, to prevent variability in particula e 

matter emission regulations and/or associated test methods, the temperatu e 

and pressure at which particulate matter is to be measured must be carefu ly 

• defined. Of the two variables (i.e., temperature and pressure), temperat re 

has the greater effect upon the amount of particulate matter in an efflue t 

gas stream; in most stationary source categories, the effect of pressure 

appears to be negligible. 

In Method 5, 250°F is established as a nominal reference temperature. Th s, 

where Method 5 is specified in an applicable subpart of the standards, 

particulate matter is defined with respect to temperature. In order to 

maintain a collection temperature of 250°F, Method 5 employs a heated gla s• sample probe and a heated filter holder. This equipment is somewhat 

cumbersome and requires care in its operation. Therefore, where particul 

matter concentrations (over the normal range of temperature associated wi ha 

specified source category) are known to be independent of temperature, it is 

desirable to eliminate the glass probe and heating system, and sample at tack 

temperature. 

This method describes an in-stack sampling system and sampling procedures for 

use in such cases. It is intended to be used only when specified by an 
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applicable subpart of the standards, and only within the applicable 

temperature limits (if specified), or when otherwise approved by the Control 

Agency's Authorized Representative. 

1. Principle and Applicability 

1.1 Principle: Particulate matter is withdrawn isokinetically fro 

the source and collected on a glass fiber filter 

maintained at stack temperature. The particulate 

mass is determined gravimetrically after removal o 

uncombined water. 

•
1.2 Applicability: This method applies to the determination of 

particulate emissions from stationary sources for 

determining compliance with new source performance 

standards, only when specifically provided for in n -

applicable subpart of the standards. This method s 

not applicable to stacks that contain liquid 

droplets or are saturated with water vapor. In 

addition, this method shall not be used as written 

if the projected cross-sectional area of the probe• • 
extension-filter holder assembly covers more than 

5 percent of the stack cross-sectional area (see 

Section 4.1.2). 
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applicable subpart of the standards, and only within the applicable 

temperature limits (if specified), or when otherwise approved by the Control 

Agency's Authorized Representative. 

1. Principle and Applicability 

1.1 Principle: Particulate matter is withdrawn isokinetically fro 

the source and collected on a glass fiber filter 

maintained at stack temperature. The particulate 

mass is detennined gravimetrically after removal o 

uncombined water.· 

1.2 Applicability: This method applies to the determination of 

particulate emissions from stationary sources for 

determining compliance with new source performance 

standards, only when specifically provided for in 

applicable subpart of the standards. This method 

not applicable to stacks that contain liquid 

droplets or are saturated with water vapor. In 

addition, this method shall not be used as written 

if the projected cross-sectional area of the probe 

extension-filter holder assembly covers more than 

5 percent of the stack cross-sectional area {see 

Section 4.1.2). 
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2. Apparatus 

2.1 Sampling Train. A schematic of the sampling train used in this 

method is shown in Figure 17-1. Construction details for many, but 

not all, of the train components are given in APTD-0581 (Citati 

• 

n 2 

in Section 7); for changes from the APTD-0581 document and for 

allowable modifications to Figure 17-1, consult with the Execut·ve 

Officer. The operating and maintenance procedures for many of 

sampling train components are described in APTD-0576 (Citation in 

Section 7). Since correct usage is important in obtaining vali 

results, all users should read the APTD-0576 document and adopt the 

operating and maintenance procedures outlined in it, unless 

otherwise specified herein. The sampling train consists of the 

following components: 

2.1.1 Probe tlozzle. Stainless steel (316) or glass, withs arp, 

tapered leading edge. The angle of taper shall be 30 

and the taper shall be on the outside to preserve a 

constant internal diameter. The probe nozzle shall b of 

• the button-hook or elbow design, unless otherwise 

specified by the Control Agency's Authorized 

Representative. If made of stainless steel, the nozz e 

shall be constructed from seamless tubing. Other 

materials of construction may be used subject to the 

approval of the Control Agency's Authorized Represent tive. 
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A range of sizes suitable for isokinetic sampling sho ld 

be available, e.q. 0.32 to 1.27 cm (1/8 to 1/2 in) - r 

larger if higher volume sampling trains are used - in ide 

diameter (ID) nozzles in increments of 0.16 cm (l/16 n). 

Each nozzle shall be calibrated according to the 

procedures outlines in Section 5.1. 

• 
2.1.2 Filter Holder. The in-stack filter holder shall be 

constructed of borosilicate or quartz glass, or stain ess 

steel; if a gasket is used, it shall be made of silic ne 

rubber, Teflon, or stainless steel. Other holder and 

gasket materials may be used subject to the approval f 

the Control Agency's Authorized Representative. The 

filter holder shall be designed to provide a positive seal 

against leakage from the outside or around the filte • 

• 2. 1.3 Probe Extension. Any suitable rigid probe extension ay 

be used after the filter holder. 

2. 1.4 Pitot Tube. Type S, as described in Section 2.1 of 

Method 2 or other device approved by the Control Age cy's 

Authorized Representative, the pitot tube shall be 

attached to the probe extension to allow constant 

monitoring of the stack gas velocity (see Figure 17-1). 

The impact (high pressure) opening plane of the pita tube 
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shall be even with or above the nozzle entry plane during: 

sampling (see Method 2, Figure 2-6b). It is recommended: 

(1) that the pitot tube have a known baseline coefficient 

detennined as outlined in Section 4 of Method 2; and (2) 

that this known coefficient be preserved by placing the 

pitot tube in an interference-free arrangement with 

respect to the sampling nozzle, filter holder, and 

temperature sensor (see Figure 17-1). Note that the 1.9 

cm (0.75 in) free-space between the nozzle and pitot tube 

shown in Figure 17-1, is based on a 1.3 cm (0.5 in) ID 
l 

nozzle. If the sampling train is designed for sampling a 
1 •higher flow rates than that described in APTD-0581, thus 

necessitating the use of larger sized nozzles, the free 

space shall be 1.9 cm (0.75 in.) with the largest sized 

nozzle in place. 

Source-sampling assemblies that do not meet the minimum 

spacing requirements of Figure 17-1 (or the equivalent ofi 

these requirements, e.g., Figure 2-7 of Method 2) may be 

used; however, the pitot tube coefficients of such • 
assemblies shall be determined by calibration, using 

methods subject to the approval of the Control Agency's 

Authorized Representative. 
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2. 1. 5 Differential Pressure Gauge. Inclined manometer or 

equivalent device (two), as described in Section 2.2 

Method 2. One manometer shall be used for velocity h 

(ti.P) readings, and the other, for orifice differentia 

pressure readings. 

2.1.6 Condenser. It is recommended that the impinger syste 

described in Method 5 be used to determine the moistu e 

content of the stack gas. Alternatively, any system hat 

• allows measurement of both the water condensed and th 

moisture leaving the condenser, each to within 1 ml o 

1 g, may be used. The moisture leaving the condenser can 

be measured either by: (1) monitoring the temperatur and 

pressure at the exit of the condenser and using Dalto 's 

law of partial pressures; or (2) passing the sample gs 

stream through a silica gel trap with exit gases kept 

below 20°c (68°F) and detennining the weight gain • 

• Flexibile tubing may be used between the probe extens on 

and condenser. If means other than silica gel are us d to 

detenni ne the amount of moisture 1 eavi ng the condense , it 

is recommended that silica gel still be used between he 

condenser system and pump to prevent moisture condens tion 

in the pump and metering devices and to avoid the nee to 

make corrections for moisture in the metered volume. 
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2.1.7 Metering System. Vacuum gauge, leak-free pump, 

thermometers capable of measuring temperature to within 

3°c (5.4°F), dry gas meter capable of measuring volume 

to within 2 percent, and related equipment, as shown in 

Figure 17-1. Other metering systems capable of 

maintaining sampling rates within 10 percent of isokinet c 

and of detennining sample volumes to within 2 percent ma 

be used, suhject to the approval of the Control Agency's 

Authorized Representative. When the metering system is 

used in conjunction with a pitot tube, the system shall •enable checks of isokinetic rates. 

Sampling trains utilizing metering systems designed for 

higher flow rates than described in APTD-0581 or APTD-05 6 -

may be used provided that the specifications of this 

method are met. 

2. 1.8 Barometer. Mercury, aneroid, or other barometer capable 

of measuring atmospheric pressure to within 2.5 mm Hg (0 1 • 
in. Hg). In many cases, the barometric reading may be 

obtained from a nearby national weather service station, 

in which case the station value (which is the absolute 

barometric pressure) shall be requested and an adjustmen 

for elevation differences between the weather station an 
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2.1. 7 Metering System. Vacuum gauge, leak-free pump, 

thermometers capable of measuring temperature to within 

3°c (5.4°F), dry gas meter capable of measuring volume 
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Authorized Representative. When the metering system is 

used in conjunction with a pitot tube, the system shall 

enable checks of isokinetic rates. 

Sampling trains utilizing metering systems designed for 

higher flow rates than described in APTD-0581 or APTD-0576 

may be used provided that the specifications of this 

method are met. 

2. 1.8 Barometer. Mercury, aneroid, or other barometer capable 

of measuring atmospheric pressure to within 2.5 mm Hg ( .1 

in. Hg}. In many cases, the barometric reading may be 

obtained from a nearby national weather service station, 

in which case the station value (which is the absolute 

barometric pressure) shall be requested and an adjustment 

for elevation differences between the weather station and 
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sensor is attache in 

or in F gure 

sampling point shall be applied at a rate of minus 2 5 mm 

Hg (0.1 in. Hg) per 30 m (100 ft) elevation increase or 

vice versa for elevation decrease. 

2.1.9 Gas Density Detennination Equipment. Temperature se sor 

and pressure gauge, as described in Sections 2.3 and 2.4 

of Method 2, and gas analyzer, if necessary, as desc ibed 

in Method 3. 

• The temperature sensor shall be attached to either t e 

pitot tube or to the probe extension, in a fixed 

configuration. If the temperature 

the field; the sensor shall be placed in an 

interference-free arrangement with respect to 

pitot tube openings (as shown in Figure 17-1 

2-7 of Method 2). Alternatively, the temperature se sor 

need not be attached to either the probe extension o 

• pitot tube during samplng, provided that a differenc of 

not more than 1 percent in the average velocity 

measurement is introduced. This alternative is subj ct to 

the approval of the Control Agency's Authorized 

Representative. 

2.2 Sample Recovery. 

2.2.1 Probe Nozzle Brush. Nylon bristle brush with stainl ss 

steel wire handle. The brush shall be properly size and 

shaped to brush out the probe nozzle. 
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2.2.2 Wash Bottles - Two. Glass wash bottles are recommended; 

polyethylene wash bottles may be used at the option oft e 

tester. It is recommended that acetone not be 

polyethylene botles for longer than a month. 

2.2.3 Glass Sample Storage Containers. Chemically resistant, 
,/ 

borosilicate glass bottles, for acetone washes, 500 ml o 

1000 ml. Screw cap liners shall either be rubber-backed 

Teflon or shall be constructed so as to be leak-free and 

resistant to chemical attack by acetone. (Narrow mouth 

glass bottles have been found to be less prone to 

leakage.) Alternatively, polyethylene bottles may be us 

2.2.4 Petri Dishes. For filter samples; glass or polyethylene 

unless otherwise specified by the Control Agency's 

Authorized Representative. 

2.2.5 Graduated Cylinder and/or Balance. To measure condensed 

water to within l ml or l g. Graduated cylinders shall 

have subdivisions no greater than 2 ml. Most laboratory 

balances are capable of weighing to the nearest 0.5 g or 

less. Any of these balances is suitable for use here an 

in Section 2.3.4. 
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2.2.2 Wash Bottles - Two. Glass wash bottles are recommended; 

polyethylene wash bottles may be used at the option oft 

tester. It is recommended that acetone not be stored in 

polyethylene botles for longer than a month. 

2.2.3 Glass Sample Storage Containers. Chemically resistant, 

borosilicate glass bottles, for acetone washes, 500 ml o 

1000 ml. Screw cap liners shall either be rubber-backed 

Teflon or shall be constructed so as to be leak-free and 

resistant to chemical attack by acetone. (Narrow mouth 

glass bottles have been found to be less prone to 

leakage.) Alternatively, polyethylene bottles may be us 

2.2.4 Petri Dishes. For filter samples; glass or polyethylene 

unless otheNise specified by the Control Agency's 

Authorized Representative. 

2.2.5 Graduated Cylinder and/or Balance. To measure condensed 

water to within 1 ml or 1 g. Graduated cylinders shall 

have subdivisions no greater than 2 ml. Most laboratory 

balances are capable of weighing to the nearest 0.5 g or 

e 

d. 

less. Any of these balances is suitable for use here and 

in Section 2.3.4. 
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2.2.6 Plastic Storage Containers. Air tight containers to store 

silica gel. 

2.2.7 Funnel and Rubber Policeman. To aid in transfer of ilica 

gel to container; not necessary if silica gel is wei hed 

in the field. 

2.2.8 Funnel. Glass or polyethylene, to aid in sample rec very • 

• 2.3 Analysis. 

2.3.l Glass Weighing Dishes. 

2.3.2 Desiccator. 

2.3.3 Analytical Balance. To measure to within 0.1 mg. 

• 2.3.4 Balance. To measure to within 0.5 mg. 

2.3.5 Beakers. 250 ml. 

2.3.6 Hygrometer. To measure the relative humidity of the 

laboratory environment. 

2.3.7 Temperature Gauge. To measure the temperature of the 

laboratory environment. 
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3. Reagents 

3. 1 Samp1 i ng. 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

Filters. The in-stack filters shall be glass mats or 

thimble fiber filters, without organic binders, and shall 

exhibit at least 99.5 percent efficiency (00.05 percent 

penetration) on 0.3 micron dioctyl phthalate smoke 

particles. The filter efficiency test shall be conducted 

in accordance with ASTM standard method D 2986-71. Test 

data from the supplier's quality control program are 

sufficient for this purpose. 

•Silica Gel. Indicating type, 6- to 16-mesh. If 

previously used, dry at 175°c (350°F) for 2 hours. 

New silica gel may be used as received. Alternatively, 

other types of desiccants (equivalent or better) may be 

used, subject to the approval of the Control Agency's 

Authorized Representative. 

Crushed Ice. • 
Stopcock Grease. Acetone-insoluble, heat-stable silicon 

I 

grease. Ths is not necessary if screw-on connectors wit 

Teflon sleeves, or similar, are used. Alternatively, 

other types of stopcock grease may be used, subject to 

approval of the Control Agency's Authorized Representati e. 
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3. Reagents 

3. l Sampl i n g. 

3.1.l 

3. l. 2 

3.1.3 

3.1 .4 
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exhibit at least 99.5 percent efficiency (00.05 percent 

penetration) on 0.3 micron dioctyl phthalate smoke 

particles. The filter efficiency test shall be conducte 

in accordance with ASTM standard method D 2986-71. Test 

data from the supplier's quality control program are 

sufficient for this purpose. 

Silica Gel. Indicating type, 6- to 16-mesh. If 

previously used, dry at 175°c (350°F) for 2 hours. 

New silica gel may be used as received. Alternatively, 

other types of desiccants (equivalent or better) may be 

used, subject to the approval of the Control Agency's 

Authorized Representative. 

Crushed Ice. 

Stopcock Grease. Acetone-insoluble, heat-stable silicon 

grease. Ths is not necessary if screw-on connectors wit 

Teflon sleeves, or similar, are used. Alternatively, 

other types of stopcock grease may be used, subject tote 

approval of the Control Agency's Authorized Representati e. 
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3.2 Sample Recovery. Acetone, reagent grade, 0.001 percent residu , in 

glass bottles. Acetone from metal containers generally has a high 

residue blank and should not be used. Sometimes, suppliers transfer 

acetone to glass bottles from metal containers. Thus, acetone 

blanks shall be run prior to field use and only acetone with lo 

blank values (0.001 percent) shall be used. In no case shall a 

blank value of greater than 0.001 percent of the weight of ace one 

used be subtracted from the sample weight • 

• 3. 3 Analysis. 

3.3.1 Acetone. Same as 3.2. 

3.3.2 Desiccant. Anhydrous calcium sulfate, indicating ty e. 

Alternatively, other types of desiccants may be used, 

subject to the approval of the Control Agency's Auth rized 

Representative. 

• 4. Procedure. 

4.1 Sampling. The complexity of this method is such that, in orde to 

obtain reliable results, testers should be trained and experie ced 

with the test procedures. 

4. l. l Pretest Preparation. All components shall be maintained 

and calibrated according to the procedure described in 

APTD-0576, unless otherwise specified herein. 

17-13 



- -

Weigh several 200 to 300 g portions of silica gel in 

air-tight containers to the nearest 0.5 g.. Record the 

total weight of the silica gel plus container, on each 

container. As an alternative, the silica gel need not be 

preweighed, but may be weighed directly in its impinger o, 

sampling holder just prior to train assembly. 

Check filters visually against light for irregularities 

and flaws or pinhole leaks. Label filters of the proper 

size on the back side near the edge using numbering 

machine ink. As an alternative, label the shipping •containers (glass or plastic petri dishes) and keep the 

filters in these containers at all times except during 

sampling and weighing. 

Desiccate the filters at 20+5.6°C (68+10°F) and 

ambient pressure for at least 24 hours and weigh at 

intervals of at least 6 hours to a constant weight, i.e.,; 

0.5 mg change from previous weighing; record results to 

the nearest 0.1 mg. During each weighing the filter must • 
not be exposed to the laboratory atmosphere for a period 

greater than 2 minutes and a relative humidity above 50 

percent. Alternatively (unless otherwise specified by th 

Control Agency's Authorized Representative), the filters 

may be oven dried at 105°c (220°F) for 2 to 3 hours, 
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desiccated for 2 hours, and weighed. Procedures othe 

than those described, which account for relative humi ity 

effects, may be used, subject to the approval of the 

Control Agency's Authorized Representative. 

4.1. 2 Preliminary Determinations. Select the sampling site and 

the minimum number of sampling points according to Me hod 

l or as specified by the Control Agency's Authorized 

Representative. Make a projected-area model of the probe

• extension-filter holder assembly, with the pitot tube face 

• 

openings positioned along the centerline of the stack, as 

shown in Figure 17-2. Calculate the estimated 

cross-section blockage, as shown in Figure 17-2. If the 

blockage exceeds 5 percent of the duct cross sectional 

area, the tester has the following options: (1) a 

suitable out-of-stack filtration method may be used 

instead of in-stack filtration; or (2) a special in-stack 

arrangement, in which the sampling and velocity 

measurement sites are separate, may be used; for det ils 

concerning this approach, consult with the Control 

Agency's Authorized Representative. (See Citation 1 

Section 7.) Determine the stack pressure, temperatu e, 

and the range of velocity heads using Method 2; it i 

recorrmended that a leak-check of the pitot lines (se 

Method 2, Section 3.1) be performed. Dete.nnine the 

moisture content using Approximation Method 4 or its 
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Figure 17-2. Projected-area model of cross-section blockage (approximate average for 
• sample traverse) caused by an in-stack filter holder-probe extension assembly . 

• 
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Figure 17-2, Projected-area model of cross-section blockage (approximate average for 
I sample trave~e) caused by an in-stack filter holder-probe extension assembly. 
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alternatives for the purpose of making isokinetic sam 

rate settings. Detennine the stack gas dry molecular 

weight, as described in Method 2, Section 3.6; if 

ling 

integrated Method 3 sampling is used for molecular weight 

detennination, the integrated bag sample shall be tak n 

simultaneously with, and for the same total length of time· 

as, the particular sample run. 

Select a nozzle size based on the range of velocity h ads,

• such that it h not necessary to change the nozzle si 

order to maintain isokinetic sampling rates. During he 

run, do not change the nozzle size. Ensure that the 

proper differential pressure gauge is chosen for the ange 

of velocity heads encountered (see Section 2.2 of 

Method 2). 

Select a probe extension length such that all travers 

• points can be sampled. For large stacks, consider 

sampling from opposite sides of the stack to reduce 

length of probes. 

Select a total sampling time greater than or equai to the 

minimum total sampling time specified in the test 

procedures for the specific industry such that ( l ) th 

sampling time per point is not less than 2 minutes (o 
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some greater than interval if specified by the Control 

Agency's Authorized Representative), and (2) the sample 

volume taken (corrected to standard conditions) will 

exceed the required minimum total gas sample volume. Th 

latter is based on an approximate average sampling rate. 

It is recormnended that the number of minutes sampled at 

each point be an integer or an integer plus one-half 

minute, in order to avoid timekeeping errors. 

In some circumstances, e.g., batch cycles, it may be •necessary to sample for shorter times at the traverse 

points and to obtain smaller gas sample volumes. 

cases, the Control Agency's Authorized Representative 's 

approval must first be obtained. 

4.1.3 Preparation of Collection Train. During preparation and 

assembly of the sampling train, keep all openings where 

contamination can occur covered until just prior to 

assembly or until sampling is about to begin. • 
If impingers are used to condense stack gas moisture, 

prepare them as follows: place 100 ml of water in each 

the first two impingers, leave the third impinger empty,· 

and transfer approximtely 200 to 300 g of preweighed 
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silica gel from its container to the fourth impinger. 

More silica gel may be used, but care should be taken 

ensure that it is not entrained and carried out from 

impinger during sampling. Place the container in a c 

place for later use in the sample recovery. 

Alternatively, the weight of the silica gel plus impi 

may be determined to the nearest 0.5 g and recorded. 

If some means other than impingers is used to condens 

• moisture, prepare the condenser (and, if appropriate, 

silica gel for condenser outlet) for use. 

Using a tweezer or clean disposable surgical gloves, 

to 

he 

ean 

ger 

• 

a labeled (identified) and weighed filter in the filt r 

holder. Be sure that the fi 1 ter is properly centered and 

the gasket properly placed so as 

gas stream to circumvent the filter. 

tears after assembly is completed. 

extension with heat resistant tape or by 

to denote the proper distance into the stack or duct 

each sampling point. 

Assemble the train as in Figure 17-1, using a very li ht 

coat of silicone grease on all ground glass joints an 

greasing only the outer portion to avoid possibility 

not to allow the sam le 

Check filter fo 

Mark the probe 

or 
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contamination by the silicone grease. Place crushed ice 

around the impingers. 

4.1.4 Leak Check Procedures 

4.1.4.1 Pretest Leak-Check. A pretest leak-check is 

required. The following procedure shall be used. 

After the sampling train has been assembled, plug 

the inlet to the probe nozzle with a material that 

will be able to withstand the stack temperature. 

Insert the filter holder into the stack and wait •approximately 5 minutes (or longer, if necessary) o 

allow the system to come to equilibrium with the 

temperature of the stack gas stream. Turn on the 

pump and draw a vacuum of at least 380 mm Hg (15 i 

Hg); note that a lower vacuum may be used, provide 

that it is not exceeded during the test. Determin · 

the leakage rate. A leakage rate in excess of 4 
3percent of the average sampling rate or 0.00057 m 

per min. (0.02 cfm), whichever is less, is • 
unacceptable. 

The following leak-check instructions for the 

sampling train described in APTD-0576 and APTD-058 

may be helpful. Start the pump with by-pass valve! 
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may be helpful. Start the pump with by-pass valv 
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fully open and coarse adjust valve completely closed. 

Partially open the coarse adjust valve and slowly clos 

the by-pass valve until the desired vacuum is reached. Do 

not reverse direction of by-pass valve. If the desire 

vacuum is exceeded, either leak-check at this higher 

vacuum or end the leak-check as shown below and start ver. 

When the leak-check is completed, first slowly 

remove the plug from the inlet to the probe nozz e 

• and immediately turn off the vacuum pump. This 

prevents water from being forced backward and ke p.s 

silica gel from being entrained backward. 

• 

4.1.4.2 Leak-Checks During Sample Run. If, during the 

sampling run, a component (e.g., filter assembly or 

impinger) change becomes necessary, a leak-check 

shall be conducted immediately before the change is 

made. The leak-check shall be done according to the 

procedure outlined in Section 4.1.4.1 above, exc pt 

that it shall be done at a vacuum equal to or 

greater than the maximum value recorded up to th t 

point in the test. If the leakage rate is found to 

be no greater than 0.00057 m3/min (0.02 cfm) or 

percent of the average sampling rate (whichever s 

less), the results are acceptable, and no correc ion 
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will need to be applied to the total volume of dry 

gas metered; if, however, a higher leakage rate is 

obtained, the tester shall either record the leaka e 

rate and plan to correct the sample volume as show. 

in Section 6.3 of this method, or shall void the 

sampling run. 

Immediately after component changes, leak-checks a 'e 

to be done per the procedure outlined in Section 

4. 1. 4. 1 above. 

•4.1.4.3 Post-Test Leak-Check. A leak-check is mandatory a 

the conclusion of each sampling run. The leak-che k 

shall be done in accordance with the procedures 

outlined in Section 4.1.4.l except that it shall b 

conducted at a vacuum equal to or greater than the 

maximum value reached during the sampling run. If 

the leakage rate is found to be no greater than 

0.00057 m]fnin (0.02 cfm) or 4 percent of the 

average sampling rate (whichever is less), the • 
results are acceptable, and no correction need be 

applied to the total volume of dry gas metered~ 

however, a higher leakage rate is obtained, the 

tester shall either record the leakage rate and 

correct the sample volume as shown in Section 6.3 

this method, or shall void the sampling run. 
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4.1. 5 Particulate Train Operation. During the sampling run, 

maintain a sampling rate such that sampling is within 10 

percent of true isokinetic, unless otherwise specifie by 

the Control Agency's Authorized Representative. 

• 

For each run, record the data required on the example data 

sheet shown in Figure 17-3. Be sure to record the initial 

dry gas meter reading. Record the dry gas meter readings 

at the beginning and end of each sampling time increm nt, 

when changes in flow rates are made, before and after each 

leak check, and when sampling is halted. Take other 

readings required by Figure 17-3 at least once at eac 

sample point during each time increment and additional 

readings when significant changes (20 percent variati 

velocity head readings) necessitate additional adjus 

in flow rate. Level and zero the manometer. Because the 

manometer level and zero may drift due to vibrations nd 

• temperature changes, make periodic checks during the 

traverse. 

Clean the portholes prior to the test run to minimize the 

chance of sampling the deposited material. To begin 

sampling, remove the nozzle cap and verify that,:he pitot 

tube and probe extension are properly positioned. 

Position the nozzle at the first traverse point with he 

n in 
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tip pointing directly into the gas stream. Immediatel 

start the pump and adjust the flow to isokinetic 

conditions. Nomographs are available, which aid in the 

rapid adjustment to the isokinetic sampling rate witho 

• 

t 

excessive computations. These nomographs are designe for 

use when the Type S pitot tube coefficient is 0.85 ~O. 2, 

and the stack gas equivalent density (dry molecular 

weight) is equal to 29+4. APTD-0576 details the procedure 

for using the nomographs. If CP and Md are outside 

the above stated ranges, do not use the nomographs unless 

appropriate steps (see Citation 7 in Section 7) are t ken 

to compensate for the deviations. 

When the stack is under significant negative pressure 

(height of impinger stem), take care to close the coa se 

adjust valve before inserting the probe extension ass bly 

into the stack to prevent water from being forced 

• backward. If necessary, the pump may be turned on wi 

the ·coarse adjust valve closed. 

When the probe is in position, block off the openings 

around the probe and porthole to prevent unrepresenta ive 

dilution of the-gas stream. 
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Traverse the stack cross section, as required by Method l 

or as specified by the Control Agency's Authorized 

Representative, being careful not to bump the probe 

nozzle into the stack walls when sampling near the walls 

or when removing or inserting the probe extension throug 

the portholes, to minimize chance of extracting deposite 

material. 

During the test run, take appropriate steps (e.g., addin 

crushed ice to the impinger ice bath) to maintain a 

temperature of less than 20°c (68°F) at the condenser •outlet; this will prevent excessive moisture losses. 

Also, periodically check the level and zero of the 

manometer. 

If the pressure drop across the filter becomes too high, 

making isokinetic sampling difficult to maintain, the 

filter may be replaced in the midst of a sample run. 

is recommended that another complete filter holder 

assembly be used rather than attempting to change the • 
filter itself. Before a new filter holder is installed, 

conduct a leak check, as outlined in Section 4.1.4.2. 

total particulate weight shall include the summation of 

all filter assembly catches. 
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A single train shall be used for the entire sample run, 

except in cases where simultaneous sampling is requi din 

two or more separate ducts or at two or more different 

locations within the same duct, or, in cases where 

equipment failure necessitates a change of trains. In all 

other situations, the use of two or more trains will 

• 

be 

subject to the approval of the Control Agency's Authorized 

Representative. Not that when two or more trains ar 

used, a separate analysis of the collected particula e 

from each train shall be performed, unless identical 

nozzle sizes were used on all trains, in which case 

particulate catches from the individual trains may b 

combined and a single analysis performed. 

• 

At the end of the sample run, turn off the pump, rem 

the probe extension assembly from the stack, and rec 

the final dry gas meter reading. Perform a leak-che 

outlined in Section 4.1.4.3. Also, leak-check the pitot 

lines as described in Section 3.1 of Method 2; the lines 

must pass this leak-check, in order to validate the 

velocity head data. 

4.1.6 Calculation of Percent Isokinetic. Calculate percen 

isokinetic (see Section 6.11) to determine whether a other 

test run should be made. If there is difficulty in 
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maintaining isokinetic rates due to source conditions, 

consult with the Control Agency's Authorized 

Representative for possible variance on the isokinetic 

rates. 

4.2 Sample Recovery. Proper cleanup procedure begins as soon as the 

probe extension assembly is removed from the stack at the end of th 

sampling period. Allow the assembly to cool. 

When the assembly can be safely handled, wipe off all external 

particulate matter near the tip of the probe nozzle and place a 

over it to prevent losing or gaining particulate matter. 

off the probe tip tightly while the sampling train is cooling down 

as this would create a vacuum in the filter holder, forcing 

condenser water backward. 

Before moving the sample train to the cleanup site, disconnect the 

filter holder-probe nozzle assembly from the probe extension; cap 

the open inlet of the probe extension. Be careful not to lose any 

condensate, if present. Remove the umbilical cord from the 

condenser outlet and cap the outlet. If a flexible line is used 

between the first impinger (or condenser) and the probe extension, 

disconnect the line at the probe extension and let any condensed 

water or liquid drain into the impingers or condenser. Disconnect 

the probe extension from the condenser; cap the probe extension 
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outlet. After wiping off the silicone grease, cap off the cond 

inlet. Ground glass stoppers, plastic caps. or serum caps 

(whichever are appropriate) may be used to close these openings 

Transfer both the filter holder-probe nozzle assembly and the 

condenser to the cleanup area. This area should be clean and 

protected from the wind so that the chances of contaminating or 

losing the sample will be minimized. 

• Save a portion of the acetone used for cleanup as a blank. Tak 

ml of this acetone directly from the wash bottle being used and 

place it in a glass sample container labeled "acetone blank." 

Inspect the train prior to and during disassembly and note any 

abnonnal conditions. Treat the samples as follows: 

Container No. 1. Carefully remove the filter from the filter h 

• and place it in its identified petri dish container. Use a pai 

tweezers and/or clean disposable surgical gloves to handle the 

nser 

lder 

of 

filter. If it is necessary to fold the filter, do so such that the 

particulate cake is inside the fold. Carefully transfer to the 

petri dish any particulate matter and/or filter fibers which ad ere 

to the filter holder gasket, by using a dry Nylon bristle brush 

and/or a sharp-edged blade. Seal the container. 
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Container No. 2. Taking care to see that dust on the outside of''th~ 

probe nozzle or other exterior surfaces does not get into the 

sample, quantitatively recover particulate matter or any condensat 

from the probe nozzle, fitting, and front half of the filter holde 

by washing these compounds with acetone and placing the wash in a 

glass container. Distilled water may be used instead of acetone 

when approved by the Control Agency's Authorized Representative an 

shall be used when specified by the Control Agency's Authorized 

Representative • in these cases, save a water blank and follow 

Control Agency's Authorized Representative's directions on 

analysis. Perform the acetone rinses as follows: • 
Carefully remove the probe nozzle and clean the inside surface by 

rinsing with acetone from a wash bottle and brushing with a Nylon 

bristle brush. Brush until acetone rinse shows no visible 

particles, after which make a final rinse of the inside 

acetone. 

Brush and rinse with acetone the inside parts of the fitting in a 

similar way until no visible particles remain. A funnel (glass or• • 
polyethylene) may be used to aid in transferring liquid washes to 

the container. Rinse the brush with acetone and quantitatively 

collect these washings in the sample container. Between sampling 

runs, keep brushes clean and protected from contamination. 
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After ensuring that all joints are wiped clean of silicone grease 

(if applicable), clean the inside of the front half of the fil er 

holder by rubbing the surfaces with a Nylon bristle brush and 

rinsing with acetone. Rinse each surface three times or more if 

needed to remove visible particulate. Make final rinse of the brush 

and filter holder. After all acetone washings and particulate 

matter are collected in the sample container, tighten the 1 id 

• 
n the 

sample container so that acetone will not leak out when it is 

shipped to the laboratory. Mark the height of the fluid level to 

determine whether or not leakage occurred during transport. L bel 

the container to clearly identify its contents. 

Container No. 3. If silica gel is used in the condenser syste for 

moisture content determination, note the color of the gel to 

determine if it has been completely spent; make a notation of its 

condition. Transfer the silica gel back to its original container 

and seal. A funnel may make it easier to pour the silica gel 

• without spilling, and a rubber policeman may be used as an aid in 

removing the silica gel. It is not necessary to remove the sm 11 

amount of dust particles that may adhere to the walls and are 

difficult to remove. Since the gain in weight is to be used fr 

moisture calculations, do not use any water or other liquids t 

transfer the silica gel. If a balance is available in the field, 

foll ow the procedure for Container No. 3 under "Analysis." 
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Condenser Water. Treat the condenser or impinger water as follows: 

make a notation of any color or film in the liquid catch. Measure 

the liquid volume to within ~1 ml by using a graduated cylinder or, 

if a balance is available, determine the liquid weight to within 

+0.5 g. Record the total volume or weight of liquid present. This 

information is required to calculate the moisture content of the 

effluent gas. Discard the 1 i quid after measuring and recording the 

volume or weight. 

4.3 Analysis. Record the data required on the example sheet shown in 

Figure 17-4. Handle each sample container as follows: 

Container No. 1. Leave the contents in the shipping container or 

transfer the filter and any loose particulate from the sample 

container to a tared glass weighing dish. Desiccate for 24 hours i 

a desiccator containing anhydrous calcium sulfate. Weigh to a 

constant weight and report the results to the nearest 0.1 mg. For 

purposes of this Section, 4.3, the term "constant weight" means a 

difference of no more than 0. 5 mg or l percent of total weight less 

tare weight, whichever is greater, between two consecutive 

weighings, with no less than 6 hours of desiccation time between 

weighings. 

Alternatively, the sample may be oven dried at the average stack 

temperature or l os0c (220°F), whichever is less, for 2 to 3 
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________ _ 

--- -

105°c (220°F), whichever is less, for 2 to 3 hours, weigh 

sample, and use this weight as a final weight. 

Plant____________...:---------,----

Dite____..:._~---------------

Run No. _ _;.._______--,----~-------

Filmfllo. ----------------------

Amount liquid lost during transport --------------
Acetone blank volume, ml __________..;...______ 

Acetunewash volume, ml, ________________..-

Acetone black CORcentration, mg/mg (equation 17-4) 

Acetone wash blank, mg (equation 17-5)• 

• 
FINAL 

INITIAL 
. 

LIQUID COLLECTED 

TOTAL VOLUME COLLECTED 

----,---------

. WEIGHT OF PARTICULATE COLLECTED. ImgCONTAINER 
NUMBER 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

1 
-z 

~ 

TOTAL --- ---~ 
Less acetone blank 

Weight of particul~te matter 

VOLUME OF llOUID . 
WATER COLLECTED 

IMPINGER 
VOLUME._ 

ml 

SILICA GEL 
WEIGHT. 

9 

g• I ·ml 

• CONVERT WEIGHT Of WATER TO VOL\JME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER l1g/ml). 

INCREASE. g : VOLUME WATER. ml 
1 g/ml 

Figure 17-4. Analytical data. 
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hours, cooled in the desiccator, and weighed to a constant weight, 

unless otherwise specified by the Control Agency's Authorized 

Representative. The tester may also opt to oven dry the sample at 

the average stack temperature or 105°c (220°F), whichever is 

less, for 2 to 3 hours, weigh the sample, and use this weight as a 

final weight. 

Container No. 2. Note the level of liquid in the container and 

confirm on the analysis sheet whether or not leakage occurred durin' 

transport. If a noticeable amount of leakage has occurred, either 

void the sample or use methods, subject to the approval of the •Control Agency's Authorized Representative, to correct the final 

results. Measure the liquid in this container either volumetricall 

to +1 ml or gravimetrically to ±_0.5 g. Transfer the contents to a 

tared 250-:ml beaker and evaporate to dryness at ambient temperature 

and pressure. Desiccate for 24 hours and weigh to a constant 

weight. Report the results to the nearest 0.1 mg. 

Container No. 3. This step may be conducted in the field. Weigh 

the spent silica gel (or silica gel plus impinger) to the nearest • 
0.5 g using a balance. 

"Acetone Blank" Container. Measure acetone in this container eith ~ 
1volumetrically or gravimetrically. Transfer the acetone to a tare 

250-ml beaker and evaporate to dryness at ambient temperature and 
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pressure. Desiccate for 24 hours and weigh to a constant weigh. 

Report the results to the nearest 0.1 mg. 

NOTE: At the option of the tester, the contents of Container N. 2 · 

as well as the acetone blank container may be evapo~ated at 

temperatures higher than·ambient. If evaporation is done at an 

elevated temperature, the temperature must be below the boiling 

point of the solvent; also, to prevent "bumping," the evaporati n 

process must be closely supervised, and the contents of the bea er 

• must be swirled occasionally to maintain an even temperature. se 

extreme care, as acetone is highly fla11mable and has a low flas 

point. 

5.. Calibration 

Maintain a laboratory log of all calibrations. 

• 
5.1 Probe Nozzle. Probe nozzles shall be calibrated before their 

initial use in the field. Using a micrometer, measure the insi e 

diameter of the nozzle to the nearest 0.025 mm (0.001 in). Mak 

three separate measurements using different diameters each time, and 

obtain the average of the measurements. The difference between the 

high and low numbers shall not exceed 0.1 11m (0.004 in). When 

nozzles become nicked, dented, or corroded, they shall be resha ed, 

sharpened, and recalibrated before use. Each nozzle shall be 

permanently and uniquely identified. 
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5.2 Pitot Tube. If the pitot tube is placed in an interference-free 

arrangement with respect to the other probe assembly components, it 

baseline (isolated tube) coefficient shall be determined as outline 

in Section 4 of Method 2. If the probe assembly is not 

interference-free, the pi tot tube assembly coefficient shall be 

determined by calibration, using methods subject to the approval of 

the Control Agency's Authorized Representative. 

5.3 Metering System. Before its initial use in the field, the meterin 

system shall be calibrated according to the procedure outlined in 

APTD-0576. Instead of physically adjusting the dry gas meter dial •readings to correspond to the wet test meter readings, calibration 

factors may be used to mathematically correct the gas meter dial 

readings to the proper values. 

Before calibrating the metering system, it is suggested that a 

leak-check be conducted. For metering systems having diaphragm 

pumps, the normal leak-check procedure will not detect leakages 

within the pump. For these cases the following leak-check procedu 
3 •is suggested: make a 10-minute calibration run at 0.00057 m /min 

(0.02 cfm); at the end of the run, take the difference of the 

measured wet test meter and dry gas meter volumes; divide the 

difference by 10, to get the leak rate. The leak rate should not 

exceed 0.00057 m3/min (0.02 cfm). 
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11 After each field use, the calibration of the metering system sh 

be checked by perfonning three calibration runs at a single, 

intennediate orifice setting (based on the previous field test) 

with the vacuum set at the maximum value reached during the tes 

series. To adjust the vacuum, insert a valve between the wet t st 

meter and the inlet of the metering system. Calculate the aver ge 

value of the calibration factor. If the calibration has change by 

more than 5 percent, recalibrate the meter over the ful 1 range 

• 
orifice settings, as outlined in APTD-0576 • 

Alternative procedures, e.g., using the orifice meter coefficie ts, 

may be used, subject to the approval of the Control Agency's 

Authorized Representative. 

• 
NOTE: If the dry gas meter coefficient values obtained before lid 

after a test series differ by more than 5 percent, the test seres 

shall either be voided, or calculations for the test series sha 1 be 

performed using which ever meter coefficient value (i.e., befor or 

after) gives the lower value of total sample volume. 

5.4 Temperature Gauges. Use the procedure in Section 4.3 of Method 2 to 

calibrate in-stack temperature gauges. Dial thermometers, such as 

are used for the dry gas meter and condenser outlet, shall be 

calibrated against mercury-in-glass thermometers. 
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5. 5 Leak Check of Metering System Shown in Figure 17-1. That portion o~ 

the sampling train from the pump to the orifice meter should be lea 

checked prior to initial use and after each shipment. Leakage afte 

the pump will result in less volume being recorded than is actually! 

sampled. The following procedure is suggested (see Figure 17-5). 

Close the main valve on the meter box. Insert a one-hole rubber 

stopper with rubber tubing attached into the orifice exhaust pipe.,.,. 

Disconnect and vent the low side of the orifice manometer. Close 

off the low side orifice tap. Pressurize the system to 13 to 18 cm 

(5 to 7 in) water column by blowing into the rubber tubing. Pinch 

off the tubing and observe the manometer for one minute. A loss of •pressure on the manometer indicates a leak in the meter box, leaks, 

if present, must be corrected. 

5.6 Barometer. Calibrate against a mercury barometer. 

6. Calculations 

Carry out calculations, retaining at least one extra decimal figure 

beyond that of the acquired data. Round off figures after the final 

calculation. Other fonns of the equations may be used as long as they • 
give equivalent results. 

6.1 Nomenclature. 
2 2 

= Cross-sectional area of nozzle, m (ft ). 

= Water vapor in the gas stream, proportion by 
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= Acetone blank residue concentration, mg/g. 

= Concentration of particulate matter in stack gas, 

dry basis, corrected to standard conditions, g/dscm 

( g/sdcf). 

I = Percent of isokinetic sampling. 

= Maximum acceptable leakage rate for either a pretest 

leak check or for a leak check following a componen 

change; equal to 0.00057 m3/min (0.02 cfm) or 

4 percent of the average sampling rate, whichever i 

less. 

= Individual leakage rate observed during the leak 

check conducted prior to the "1th" component change 

(i = 1, 2, 3, ... nt ,~.3 /min (cfm). 

= Leakage rate observec(duri ng the post-test 1eak 

check, m3/min (cfm). 

= Total amount of particulate matter collected, mg. 

= Molecular weight of water, 18.0 g/g-mole (18.0 

lb/lb-mole). 

Mass of residue of acetone after evaporation, mg.= 

= Barometric pressure at the sampling site, mm Hg 

(in Hg). 

= Absolute stack gas pressure, mm Hg (in Hg). 

• 

• 
= Standard absolute pressure, 760 mm 

R = Ideal gas constant, 0.06236 mm Hg-m 

(21.85 in Hg-ft3fR-lb-mole). 
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= Acetone blank residue concentration, mg/g. 

= Concentration of particulate matter in stack gas, 

dry basis, corrected to standard conditions, g/ds 

( g/sdcf). 

I = Percent of isokinetic sampling. 

= Maximum acceptable leakage rate for either a prete t 

1eak check or for a 1eak check fo11 owing a compone t 

change; equal to 0.00057 m3/min (0.02 cfm) or 

4 percent of the average sampling rate, whichever s 

less. 

= Individual leakage rate observed during the leak 

check conducted prior to the "ith" component chang 

(i = l, 2, 3, .•• nt ii/min (cfm)._ 

= Leakage rate observed-during the post-test leak 

check, m3/min (cfm). 

= Total amount of particulate matter collected, mg. 

= Molecular weight of water, 18.0 g/g-mole (18.0 

1b/1 b-mol e). 

= Mass of residue of acetone after evaporation, mg. 

= Barometric pressure at th_e sampling site, mm Hg 

(in Hg). 

= Absolute stack gas pressure, mm Hg (in Hg). 

= Standard absolute pressure, 760 mm Hg (29.92 in Hg). 
. 3 0

R = Ideal gas constant, 0.06236 mm Hg-m / K-g-mole 

(21.85 in Hg-ft3fR-lb-mole). 
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• 

• 

= Absolute average dry gas meter temperature 

Figure 17-3, °K (0 R). 

= Absolute average stack gas temperature (see Fi ure 

17-3, °K (0 R) , 

= Standard absolute temperature, 293°K (528°R). 

= Volume of·acetone blank, ml. 

= Volume of acetone used in wash, ml. 

= Total volume of liquid collected in impingers 

silica gel (see Figure 17-4), ml • 

= Volume of gas sample as measured by 

dcm (def). 

= Volume of gas sample as measured by dry gas me er, 

corrected to standard conditions, dcm (def). 

= Volume of water vapor in the gas sample, 

to standard conditions, scm (scf). 

= Stack gas velocity, calculated by Method 2, 

2-9, using data obtained from Method 17, m/sec 

(ft/sec) . 

= Weight of residue in acetone wash, mg. 

= Dry gas meter calibration coefficient. 

= Average pressure differential across the orifi e 

meter (see Figure 17-3), mm H20 (in H20}. 

= Density of acetone, mg/ml (see label on bottle 

= Density of water, 0. 9982 g/ml (0.002201 lb/ml} 

= Total sampling time, min. 
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= Sampling time interval, from the beginning of a run 

until the first component change, min. 

= Sampling time interval, between two successive 

component changes, beginning with the interval 

between the first and second changes, min. 

= Sampling time interval, from the final (nth) 

component change until the end of the sampling run, 

min. 

13. 6 = Specific gravity of mercury. 

60 = Sec/min. 

100 = Conversion to percent. 

6.2 Average dry gas meter temperature and average orifice pressure 

drop. See data sheet (Figure 17-3). 

6.3 Dry Gas Volume. Correct the sample volume measured by the dry gas 

meter to standard conditions (20°c, 760 mm Hg or 68°F, 29.92 in 

Hg) by using Equation 17-1. 

= VmY rTst~ rPbar +nH/13.61Vm( std) 
L Tm] L Pstd j 

= K1VmY Pbar + (~H/13.6) 
Tm 

Equation 17-1 
where: 

= 0. 3858° K/mm Hg for metric uni ts; 17. 65° R/i n Hg 

for English units. 
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NOTE: Equation 17-1 can be used as written unless the leakage 

observed during any of the mandatory leak checks (i.e., the 

post-test 1eak check or 1eak checks conducted prior to compone 

changes) exceeds La. If LP or Li exceeds La, Equation 17-1 

must be modified as follows: 

(a} Case I. No component changes made during sampling run. 

this case, replace Vm in Equation 17-1 with the expressio 

[Vm - (LP - La}9] 

(b) Case II. One or more component changes made during the 

• sampling run. In this case, replace Vm in Equation 17-1 

the expression: 

n 
[Vm - (L1-La}e1 - _r. (Li-La}9i - (Lp-Lal9p] 

1=2 

and substitute only for those leakage rates (Li or LP) 

which exceed La. 

6.4 Volume of Water Vapor. 

• Vw(std) = V1c [Pw]LlRTstd~= KV 
M_ P 2 le 
''W std 

Equation 17-2 

where: 

= 0.001333 m3/ml for metric units; 0.04707 

ft3/ml for English units. 

6.5 Moisture Content. 

B _ Yw(std) 
ws - Vm(std} + Yw(std} 

Equation 17-3 
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6,6 Acetone Blank Concentration. 

= Va Pa 

Equation 17-4 

6.7 Acetone Wash Blank. 

Equation 17-5 . 

6.8 Total Particulate Weight. Detennine the total particulate catch 

from the sum of the weights obtained from containers land 2 less 

the acetone blank (see Figure 17-4}. 

•NOTE: Refer to Section 4.1.5 to assist in calculation of results 

involving two or more filter assemblies or two or more sampling 

trains. 

6.9 Particulate Concentration. 

Equation 17-6 

6•.10 Conversion Factors: 

Multiply byFrom To 

m3. . . . . . . . . . • 0.02832scf•. • 
15. 43g/ft3• gr/ft3 

-32. 205 x l 0 g/ft3. l b/ft3 

35. 31g/ft3• g/m3 . 
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6.6 Acetone Blank Concentration. 

ma 
= Va Pa 

Equation 17-4 

6.'7 Acetone Wash Blank. 

Equation 17-5 . 

6.8 Total Particulate Weight. Determine the total particulate catch 

from the sum of the weights obtained from containers land 2 less 

the acetone blank (see Figure 17-4). 

NOTE: Refer to Section 4.1.5 to assist in calculation of results 

involving two or more filter assemblies or two or more sampling 

trains. 

6.9 Particulate Concentration. 

Equation 17-6 

6.10 Conversion Factors: 

From To Multi ply by 

3scf.• m • • 0.02832 

g/ft3. gr/ft3 15.43 

g/ft3. l b/ft3 2. 205 x l 0-3 

g/ft3. . . g/m3. 35.31 
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6.11 Isokinetic Variation. 

6.11.1 Calculation from Raw Data. 
I = 100 Ts [K3V1c + (VmY/Tm){Pbar +~H/13.6)] 

60 0vs Ps An 

Equation 17-7 

where: 

K3 = 0.003454 mm Hg-m3/ml-°K for metric units; 

0.002669 i n.Hg-ft3/ml-0 R for English units. 

• 
6.11. 2 Calculation from Intennediate Values. 

I= Ts Vm(std) Pstd 100 
Tstd Vs 0 An Ps 60 (1-Bws) 

Ts Vm(std) 

Equation 17-8 

where: 

= 4.320 for metric units; 0.09450 for English uni s. 

• 
6.12 Acceptable Results. If 90 percent~K-110 percent, the results are 

acceptable. If the results are low in comparison to the standard 

and I is beyond the acceptable range, or, if I is less than 90 

percent, the Control Agency's Authorized Representative mayo t to 

accept the results. Otherwise, reject the results and repeat he 

test. 
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METHOD 100 - PROCEDURES FOR CONTINUOUS GASEOUS EMISSION STACK SAMPLING 

l. Principle and Applicability 

1. l Pri nc i pl e : A sample of an exhaust gas stream is extracted, 

conditioned and analyzed continuously by instrume 

The measurements made by the continuous analyzers 

used to detennine average emission concentrations 

measuring the stack gas flowrate and using this 

information with the average emission concentrati 

• mass emission rates can be determined: 

1.2 Applicability: This method is applicable for determining emissio 

Oxides of Nitrogen, Carbon Monoxide, Carbon Dioxi 

ts. 

are 

By 

n 

s of 

e, 

Sulfur Dioxide, Total Hydrocarbons, and Oxygen fr m 

stationary source flowing gas streams in ducts, Sfacks 

and flues except for turbine engines and stationa~y 

• 
diesel engines. This procedure does not superced 

New Source Perfonnance Standards requirement for 

permanently installed continuous monitoring 

instruments. 

This test procedure is an alternative method to 

appropriate U.S. EPA reference methods, in partic 

the 

lar 

EPA methods 3, 6, 7 and 10. This procedure should be 

used only on those sources where equivalency to 

reference methods has been established or the sp 

regulations for the source specify this procedur. 
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Alternatively, sample line made from other material 

(equivalent or better) may be used subject to the approva of 

the Control Agency's authorized representative. 

2.1.4 Sample Conditioner: General specifications; filter, 90 

percent efficient to 0.3 micron, glass fiber is acceptabl 

capable of reducing moisture content of sample to below t 

dewpoint 68°F (20°c); all parts, with the exception of th 

filter, exposed to the sample shall either be glass, stai 

• steel or teflon. Refrigeration type conditioners shall b 

equipped with a metal bellow or teflon lined diaphram pum 

capable of 40 cfh••. Provisions shall be made for back 

flushing through the sample line from the sample condi ti o er 

through the probe for removing particulate buildup on the 

probe nozzle. 

• 
When sampling hydrocarbons c3 and above it is recorrmended 

that heated line be used from the source to the hydrocarb n 

analyzer, that all filters be heated, and that no sample 

conditioning be performed that lowers sample temperature •. 

2.2 Carbon Dioxide and Carbon Monoxide: Nondispersive infrar d 

analyzers are acceptable. See Table I for specifications 

2.3 Oxygen: A paramagnetic analyzer is acceptable. See Tabl 

for specifications. 
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Tabh 1 

ANALYZER SPfClf!CATI0NS' FOIi SOURCE SA"PllNG 
~ 

-
iul fur 
ilioxi dt 

.. 

Oxl des of 
Nitrogen 

...... 
0 
0 
I 

O'I 

Hydrogen 
Sulfide 

Cartlln 
llo,otide 

·, 
: 

Carbon 
Of oxide 

lly.lro-
carbons 

Oxyge., 

..... , .. 
' 

·Typical 
·rr1ncfple or . · 
Operation 1/. 

Photomr.-tr1c 
measurement of 
absorption of 
SO radiation 
wh~n subjected 
to ultraviolet 
light 

Photometric 
mct1~urC'mc11t of 
the chem11um-
inesccnce from 
the reaction of 
NO. w1 th ozone 

Photometric 
r-,easurement of 
the Cht'llltlum-
i nescence from 

_ the reaction of 
of Ht with 
ozon 

Non-dispersive 
infra-red 

absorption 

Non-dlsoers1vn 
Infra-red 
absorption 

Fl•me 
1on1zation 
method of 
detection 

Uses the 
paran1J9netic 
properties of 

., ." ---

·, 
Typical Range ! 

• or Ranges
PPM i.... 

0 - 300 
0 - 3000 . 

0 - 25 
0 - 100 
0 - 250 
0 - 1000 
0 - 2500 

.. 
0-5;0-12.5 
o - 12s I 
0 -- 500 
o - 12so 
0 - 5000 

0 - 1000 
0 - 5000 

d -si . --· 
0 - 53% 

0 -10 
0 --100 
0 - 1000 
0 - 10,000 
o - 100,000 

0 - 51 ' 0 - 101 
0 251 

!llnlinum 
Detectable 
Sensltfvf ty 

PPM 

.10 

. 

2 . •.• 

1 

' 

10 , 

11 of 
Instrument 
seal o 

I 

1 to 2 ppm 
Methane 

.nu 

• 

Zero Drift ICal 1bratfon o• 
Change In Span nrf ft In 
fnstru~nt lnstruo,ent After 
Output After 24 Hours of Un• 
24 hours of 
1/nadfusted 
r.nnttnu<wi; 
!lpr1r.i t ion 
U1n11,1~ i: of 
r11ll Sca1e 

<.t 1 • 

d•ll 

<t ls 

• 

<t 1s 

<t 1l 

<• 11 

<1 n 

• 

adjusted Cont1nu-
ous Oocrt. Chan~r. 
t of rull Salo 

1 2.. 0 

C 2,0 

< 2.0 

<t 2.0 

<t 2.o 

t 2 

t 2 

Oper,tlng 
Ma)( Imum ,,vc. 
Prec1s1on 

Temperature 
Oevia t ton or R11n9e 
Ft"om ~P..-.n 
Cha.11'/1! I 
of Full Sale 

0
o_to so ct2%ona11 

scales 

0o to so ci 2;on all 
SCA l!S 

0 
t 2% on all o to so c 
scales 

o to 5o0c 
sea Jes 
• zi on al 1 

~ to 5'J°C:t 2i on all 
scales 

o -6o 0ct2%ona11 
scales 

0 to SCl'C 
full scale 
t 1 i of 

. -

L1n~.Jdh · 
f'd..:i "'\&'I t 
tJE-·,da 1.lon 
ee. ~-.. ~,.. ariy 
r~ f.lm"e 
Sr· t l i r,'":'; 

• 1 

• 1 

' 1 

• 1 

i 
' l 

- • 1 

t 1 
-

Noise Level 
. S of Full 

Scale (ial 
to peak 

~1%Range 
<t 21 
Lo Range 

<> ts 

' 

<tlS. 

ct lS 
' 

' 

<ta 

<tu 

<t IS 

... 

Response Time, 
Time Interval 
fro~ a step 
Chanqe in Input 
Cone, at Inlet 
to Tnstrument 
011l1H1t n,•r\dlnri 
of '10'/. of St,,a,iy 
SLnlo 

. 

< 10 secs. 

10 secs, 

< 1osecs. 
.' 

' 

<·50 secs 
.. 

:.. 

. . -. ' .. 
, 

< 60 secs 

< 10 

<&osecs. 

·-

- ""' 



. . ... , .. \ 

·Typical 
·r,·lncfple or , 
Operation y . 

Pholo""'trf c 
measurerncnt of 

iulful'" 
ilfo,td• 

absorpt fon o~ 
SO radiation 
wh~n subjected 
to ul trav1o1 et 
11ght 

rhotometri c Oxides. of 
mc,Hurcmcnt of 
the chemilum
inescence from 
the reaction of 
NO with ozone 

Nitrogen 

Photometric 
Sulfide 
Hydrogen 

measurement of 
_, the chem I I um-

i nescence from0 
0 ~ the reattlon of 
I of H~S with

CTI ozontl 

Non-dispersive 
ltoao11de 
C.rbm 

Infra-red 
absorption 

flon-dlsoersivo 
Oio,ido 
C..rbon 

1nfra--red 
absorption 

I flome 
CdrtaOOS 
lly.lro• 

fonhatlon 

1 Tabh 1 
ANALYZER SPEClflCATIONS'fOR SOU~CE SA"PllNG 

·, 
Operating Une.idt,flolse Level Response Time, Zero Prlrt ICalibration or PrecisionTypical Range ! Minimum ,..,;.,,,,,,'Tempera.ture 
or IUn9e 

I of full Time lnter,al .change In Span nrlft fn Maximum ,\vc.or Ranges Detectable 
[)E-tla1, lo,iSeale (peal, from a step Jnstrumr.nt Instrument Arter Oev1at1on 

.to peak) Change fn Input Output Aftel 24 Hours of Un• From ~e•n
SensitivityPPM 

fa':.w"'~., lJ
PPM r"" ri.tn"'':!Cone, •t Inlet 24. hours of adjusted Conttnu- .(han,10 X 

s,. t l 1 r,,;•; 
Output rti•.tdlnq funtf11110111 
to Instrument llnad.1usted ous Ooert, Chan~w of fL1l l Sale 

tor full Sale 
of 1JOl', of Sti~ady Op1•r11tf(ln 
Stnlo Lhn,111,, % or 

r·111 l Scale 

1., 2.0 , 2% on 1 111 Oto so
0

c< 10 secs, <1 1 • <tu.lO0 - JOO 
HT Range scal•s 
<1

0 - JOOO 2, 
Lo Range 

0 to so0 c< 2.0 1 zion 111<t ,1.S 10 secs, <¼• 1%2 '•I ' 10 - 25 seal!!>0 •• 100 
0 - 250 
.0 - 1000 
0 - 2500 I 

< 2.0 t zi on all! o to so0 c ' 1<tll. < 1osecs. <t 11O - 5; 0 - 12,5 scalesO - 125 
0 •• SQO •0 - 1250 
o - 5ono 

0 • 1<t 2.0 • Zs on 111I Oto so c 
0 - 5000 

<t 1110 <· 60 secs l<t 1%0 - 1000 
scales 

1 I•• 2.0 t z: on alll ~ tB 59°c<t ;u < 60 secs <t 1%11 of 
instrument

6 -sz 
scales0 - 511 

scale 

I 

I <t 1% < 10 21 on afrl O -G0°C I - • 11 to 2 ppm I0 - 10 1<• ls I • 2 I tII 
Methane scales 

method of 0 - 1000 
detection O - 10,000 

0 -· 100 

0 • 100,000 

I I < 60 secs. 1 1,01% I ' 1J of · 1__lL10 SQ'c I<t lS0,y9'!,l I 1 • 2I·· u ful 1 sea le·I 
oxygen 

11/ Other types w;J 1 also ho •cr.eptnbh, 

https://Jnstrumr.nt
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2.4 Total Hydrocarbons: An analyzer using a flame ionization 

detector (FID) is acceptable. See Table I for 

specifications. (Note: The FID may not be acceptable fo 

detecting certain organic compounds.) 

2.5 Oxides of Nitrogen: An analyzer using chemiluminescent i 

acceptable. See Table I for specifications. 

2.6 Sulfur Dioxide: An analyzer using ultraviolet absorption

• acceptable • See Table I for specifications. 

2.7 Other analyzers and measurement principles may be used, i 

their performance capability is equivalent to those refer 

(see Q.A. Manual). An analyzer with more than a five per 

interference from substances present in the sample stream -
(other than what is being measured) should not be used fo 

application . 

• 2.8 Recorders: Shall be compatible with analyzers and employ 

strip chart paper with 100 divisions minimum. 

2.9 Pitot tube. Same as required by Methods 1 and 2. 

is 

need 

ent 

the 

ng 

2.10 Differential pressure guage. Same as required by Methods 1 

and 2. 
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2. 11 For determining water moisture content the equipment shall be 

as specified by Method 4. 

2.12 Barometer. Mercury, Aneroid, or other barometer capable of 

measuring atmosphereic pressure to within 2.5 mm Hg. 

2.13 Vacuum guage. 760 mm Hg. guage, to be used for leak check of. 

sampling train. 

2.14 Thermocouple. Suitable for temperature range expected in the 

stack gases. • 
2.15 Calibration Gases 

Zero Gas: Pure air or if appropriate nitrogen with less than 

l ppm of appropriate pollutant gas. 

Span Gases: For each pollutant to be measured use one 

calibration gas in the expected concentration range. The 

cali brati on gas should be approximately 70 to 80 percent of 

the analyzer range and the expected maximum concentration to • 
be measured should be no more than 90 percent of the range. 

The calibration gases used must be traceable to a primary 

standard (NBS standards if available). 

3. Reagents 

3.1 Distilled water: Distilled, deionized. 
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2. 11 For determining water moisture content the equipment shal 1 

as specified by Method 4. 

2.12 Barometer. Mercury, Aneroid, or other barometer capable of 

measuring atmosphereic pressure to within 2.5 mm Hg. 

2.13 Vacuum guage. 760 mm Hg. guage, to be used for leak check 

sampling train. 

2.14 Thermocouple. Suitable for temperature range expected int 

stack gases. 

2.15 Calibration Gases 

Zero Gas: Pure air or if appropriate nitrogen with less th 

1 ppm of appropriate pollutant gas. 

Span Gases: For each pollutant to be measured use one 

calibration gas in the expected concentration range. The 

cal i bra ti on gas should be approximately 70 to 80 percent of 

the analyzer range and the expected maximum concentration t 

be measured should be no more than 90 percent of the range. 

The calibration gases used must be traceable to a primary 

standard (NBS standards if available). 

3. Reagents 

3.1 Distilled water: Distilled, deionized. 
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3.2 Acetone: Reagent grade 

4. Preparation for Sampling 

4.1 Cleaning of Sample Train: Thoroughly flush probe, heat trace lie 

and sample conditioner with distilled water, followed by acetone, and 

dry with filtered dry air. 

4.2 Continuous Analyzers: Allow analyzers to warm up according to 

manufacturer's instructions and performance check the analyzers 

accordance with the manufacturers operator manual and conduct a• and span check using a span gas of approximately 70 to 80 percen of 

the instrument range. Record data. The analyzer range should b 

selected such that the maximum concentration measured is no more than 

90 percent of the range and the minimum concentration measured i no 

less than 30 percent of the range. 

4.3 Sample Train Assembly: Assemble the sample train as shown in Fi ure 

• 1.2. Lake check the vacuum side of the assembly (minus nozzle 

filter) to 15 inches of Hg. (guage). If the leak is equal tom re 

than 0.20 CFH (94.ml/min) or is in excess of one percent of aver ge 

sampling rate, check for leaks, correct any found and redo leak 

check. Repeat until a satisfactory result is obtained. Check 

pressure side of system with liquid Snoop or equivalent and corr ct 

any leaks. Alternate leak check methods are acceptable if they re 

equivalent or better than the specified method. 
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· Sample train assembly can be modified to reflect actual stack 

conditions. Permissible modifications include: (1) If stack is at 

or below ambient temperature and there is no condensation problem, 

the heating element and sample conditioner can be eliminated. (2) 

condensation in the probe itself is not a problem, the probe heating 

element can be eliminated. (3) If the only concern is with 

concentration, the pitot tube can be eliminated. (4) If stack 

temperature is uniform with time, the thermocouple can be 

eliminated. 

5. Sampling •5.1 Select traverse points (only 1/3 number points, every third one, 

required as compared to particulate matter test Method 5) and 

determine moisture content and velocity pressures in the stack gases 

in accordance with Methods 1-1, 1-2 and 1-4. If sampling location 

meets criteria of eight diameters downstream and two diameters 

upstream of a disturbance and/or there is no reason to suspect 

stratification {stratification effects can be ignored if 

concentration variation is less than 10 percent) in the gas stream, 

select a convenient sampling point or a point at the point of averag •
I 

stack velocity (probe nozzle should never be within one inch of stac 
1 

wal 1). 
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Sample train assembly can be modified to reflect actual stack 

conditions. Permissible modifications include: (1) If stack is a 

or below ambient temperature and there is no condensation problem, 

the heating element and sample conditioner can be eliminated. (2) If 

condensation in the probe itself is not a problem, the probe heati g 

element can be eliminated. (3) If the only concern is with 

concentration, the pitot tube can be eliminated. (4) If stack 

temperature is uniform with time, the thermocouple can be 

eliminated. 

5. Sampling 

5.1 Select traverse points (only 1/3 number points, every.third one, 

required as compared to particulate matter test Method 5) and 

determine moisture content and velocity pressures in the stack gas s 

in accordance with Methods l -l, 1-2 and 1-4. If sampling 1ocation 

meets criteria of eight diameters downstream and two diameters 

upstream of a disturbance and/or there is no reason to suspect 

stratification (stratification effects can be ignored if 

concentration variation is less than 10 percent) in the gas stream, 

select a convenient sampling point or a point at the point of aver ge 

stack velocity ( probe nozzle should never be within one inch of st ck 

wall). 
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5.2 Turn on strip chart recorder so that hour coincides with divisi 

strip chart (for one channel with dual pen recorders). 

pollutant, source, range, calibration cylinder I.D. number, zer and 

span settings, chart speeds, date, time, person operating 

on the chart, and any other pertinent data. 

5.3 Insert sample probe assembly into stack and block-off remainer of 

opening. Set probe at predetennined position and note on strip 

charts. If traverse is required, leave probe in position for three 

• to five minutes {allow enough time for system to be flushed and 

instruments to respond fully). Move probe to next position and 

repeat. Continue until stack has been fully traversed. Record ata 

on summary sheet (Figure 100-3). From data, select point of ave age 

concentration and/or velocity. Set probe at this point. 

• 
5.4 With probe at average point, sample for desired time period with ut 

further adjustments. Sampling should be conducted for a minimum of 

two hours. Conduct zero and span checks every hour, adjust sett ngs . 

as necessary, mark strip charts and record in log books. When z ro 

and span checks repeat within one percent, make checks every six 

hours. As necessary back flush through probe every two hours to 

prevent particulate build-up on probe filter. The strip charts ould 

be marked to indicate time on an hourly basis. 
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At end of sample period, make final zero and span check and mark 

charts and record data. If velocity at end of test is 50 percent 

different from at start or concentrations have changed by 100 

percent, repeat traverse as indicated in 5.3. 

5.5 Repeat leak check. If leak rate is two percent or more of total 

sample flow (approximately 0.8 CFH) discard test. 

6. Calculations 

6. 1 Emission Rate, lbs/hr. lbs of Pollutant/Hr. = 

(PPM) (M ) (Q) (60) = PPM X MX Q X 1.56 X 10-7 

385 X 106 •
Where: M = molecular weight - lb/lb mole. 

385 x 106 
= Constant 

Q = standard dry cubic feet per minute of stack effluents 

Q = Qs x Tstd Ps (1 - Bws) = Qs (52T8s) EPs } ( 1 -Bws) 
Ts Pstd 29.92 

= 17.65 Qs Ps (1 - Bws) 
Ts 

Bws= percent water vapor in effluent stream •
SUBSCRIPTS 

s = stack conditions 

std - standard condition 

6.2 Percent Excess Air (EA) 
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% EA= [ %02 - 0.5% CO J l 00 
0.264 %N2-(%02 - 0.5% CO) 

Where: io2 = Percent o2 by volume (dry basis) 

%CO = Percent CO by volume (dry basis) 

%N 2 = Percent N2 by volume (dry basis) 

•264 = Ratio of o2 to N2 in air v/v 

6.3 Pollutant Concentration Calculated to 12% co2 or 3% o2 

For 12% CO2: 

• 
= Cone. x 12% 
(Std.) % CO2 during test (dry basis) 

For 3% 02 using 02 in air as 20.9% 

= Cone. x 20.9 X 3.0 
(std.) 

7.0 Calibrations 

All calibrations are to be performed in accordance with the Air 

Resources Board "Source Testing Quality Assurance and Quality Co 

Manual Vol. VI." 

• 
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195S/033H 
METHOD 1-104 - REFERENCE METHOD FOR DETERMINATION OF BERYLLIUM EMISSIONS 

FROM STATIONARY SOURCES 

1. Principle and Applicability: 

1.1 Principle: 

1.2 Applicability: 

2. Apparatus: 

Beryllium emissions are isokinetically sampl 

from the source, and the collected sample is 

digested in an acid solution and analyzed by 

atomic absorption spectrophotometry. 

d 

This method is applicable for the detennination 

of beryllium emissio·ns in ducts or stacks at 

stationary sources. Unless otherwise specif 

this method is not intended to apply to gas 

streams other than those emitted directly to 

atmosphere without further processing. 

ed, 

the 

2.1 Sampling Train. A schematic of the sampling train used by EPA i 

shown in Figure 104-1. Commercial models of this train are 

available, although construction details are described in 

APTD-0581,.!/ and operating and maintenance procedures are descried 

in APTD-0576. The components essentia_l to this sampling train a 

the following: 

.!/These documents are available for a nominal cost from the National 
Technical Infonnation Service, U.S. Department of Commerce, 5285 Port Ro 
Road, Springfield, VA 22151. 
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TYPES / 
PITOT TUBE 

STACK 
WALL 

I 
PJTOT MANOMETER 

THERMOMETER 

ICE BATH 

BY•PA/VALVE 

\ 

VACUUM 
GAUGE 

MAIN VALVE 

ORV TEST METER AIR-TIGHT 
PUMP 

Figura 104·1. Beryllium sampling train 
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TYPES / 
PITOT TUBE 

STACK 
WALL 

I 
PJTOT MANOMETER 

THERMOMETER C 

UUM 
GAUGE 

MAIN VALVE. 

V 

V 

ORV TEST METER AIR-TIGHT 
PUMP 

K 

VE 

CUUM 
INE 

Figura 104-1. Beryllium sampling train 
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2.1.1 Nozzle. Stainless steel or glass with sharp, tapered lea 

edge. 

2/
2.1. 2 Probe. Sheathed Pyrex- glass. A heating system capable 

of maintaining a minimum gas temperature in the r~nge of 

stack temperature at the probe outlet during sampling may 

used to prevent condensation from occurring. 

2.1.3 Pitot tube. Type S (Figure 104-2), or equivalent, with a 

coefficient within 5 percent over the working range, atta 

to probe to monitor stack gas velocity. 

2.1.4 Filter holder. Pyrex glass. the filter holder must prov 

positive seal against leakage from outside or around the 

filter. A heating system capable of maintaining the filt 

a minimum temperature in the range of the stack temperatu 

may be used to prevent condensation from occurring • 

• 2.1.5 Impingers. Four Greenburg-Smith impingers connected ins 

with glass ball joint fittings. The first, third and fou 

impingers may be modified by replacing the tip with a 1/2 

l. d. glass tube extending to one-half inch from the botto 

the flask. 

I/Mention of trade names on specific products does not constitute 

endorsement by the Air Resources Board. 

104-3 

ing 

he 

be 

hed 

de a 

rat 

e 

of 



• 

• 

2.1.7 Barbmeter. To measure atmospheric pressure to+ 0.1 in H . 

2. 2 Measurement of stack conditions ( stack pressure, temperature, 

moisture and velocity) • 

2.2.l Pitot tube: Type S, or equivalent, with a coefficient wi 

5 percent over the working range. 

2.2.2 Differential Pressure Gauge. Inclined manometer, or 

equivalent, to measure velocity head to within 10 percent 

the minimum value . 

2.2.3 Temperature gauge. Any temperature measuring device to 

measure stack temperature to within s°F. 

2.2.4 Pressure gauge. Pitot tube and inclined manometer, or 

equivalent, to measure stack pressure to within 0.1 

2.2.5 Moisture determination. Wet and dry bulb therometers, dr 

tubes, condensers, or equivalent, to determine stack gas 

moisture content to within l percent. 

104-5 

2.1.6 Metering Systems. Vacuum gauge, leakless pump, thennomet 

capable of measuring temperature to within S°F, dry gas 

meter with 2 percent accuracy, and related equipment, 

described in APTD-0581, to maintain an isokinetic samplin 

rate and to determine sample volume. 
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2.3 Sample recovery. 

2.3.1 Probe cleaning rod. At least as long as probe. 

2.3.2 Leakless glass sample bottles. 500 ml. 

2.3.3 Graduated cylinder. 250 ml. 

2.3.4 Plastic jar. Approximately 300 ml. 

2.4 Analysis 

2.4.1 Atomic absorption spectrophotometer. To measure absorbance a 

234.8 nm. Perkin Elmer Model 303, or equivalent, with 

N20/acetylene burner. 

2.4.2 Hot plate. 

• 

3. 

2.4.3 Perchloric acid fume hood. 

Reagents. 

3.1 Stock reagents. 

3.1.l Hydrochloric acid concentrated 

• 
3.1.2 Perchloric acid. Concentrated, 70 percent. 

3.1.3 Nitric acid. Concentrated. 
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3.1.4 Sulfuric Acid. Concentrated 

3.1.5 Distilled and deionized water. 

3. 1. 6 Beryllium powder. 98 percent minimum purity. 

3.2 Sampling 

• 
3.2.l Filter. Millipore AA, or equivalent. It is suggested th 

Whatman 41 filter be placed immediately against the back 

of the mi 11 i pore filter as a guard against breaking the 

Millipore filter. In the analysis of the filter, the Wha an 

41 filter should be included with the Mi 11 i pore filter. 

3.2.2 Silica gel. Indicating type, 6 to 16 mesh, dried at 350° F 

for 2 hours. 

3.2.3 Distilled and deionized water . 

• 3.3 Sample recovery 

3.3.l Distilled and deionized water. 

3.3.2 Acetone. Reagent grade. 

3.3.3 Wash acid. 1.1 V/V hydrochloric acid-water 
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3.4 Analysis. 

3.4.l Sulfuric acid solution, 12 N. Dilute 333 ml of concentrated 

sulfuric acid l to l with distilled water. 

3.4.2 25 percent V/V hydrochloric acid-water. 

3.5 Standard Beryllium Solution 

3.5.l Stock Solution. l ug/ml beryllium. Dissolve 10 mg of 

beryllium in 80 ml of 12 N sulfuric acid solution and dilute 

to a volume of 1000 ml with distilled water. Dilute a 10 ml 

aliquot to 100 ml with 25 percent v/v hydrochloric acid, •giving a concentration of l ug/ml. This dilute stock soluti 

should be prepared fresh daily. Equivalent strength (in 

beryllium) stock solutions may be prepared from beryllium 

salts as BeC1 2 and BE(N03)2 (98 percent minimum purity). 

4. Procedure. 

4. l · Guidelines for source testing are detailed in the following 

sections. These guidelines are generally applicable; however, most 

sample sites differ to some degree and temporary alterations such a • 
stack extensions or expansions often are required to insure the bes 

possible sample site. Further, since beryllium is hazardous, care 

should be taken to minimize exposure. Finally, since the total 

quantity of beryillium to be collected is quite small, the test mus. 

be carefully conducted to prevent contamination or loss of sample. I 

104-8 



3.4 Analysis. 

3.4.1 Sulfuric acid solution, 12 N. Dilute 333 ml of concentrated 

sulfuric acid l to l with distilled water. 

3.4.2 25 percent V/V hydrochloric acid-water. 

3.5 Standard Beryllium Solution 

3.5.l Stock Solution. l ug/ml beryllium. Dissolve 10 mg of 

beryllium in 80 ml of 12 N sulfuric acid solution and dilute 

to a volume of 1000 ml with distilled water. Dilute a 10 ml 

. aliquot to 100 ml with 25 percent v/v hydrochloric acid, 

giving a concentration of l ug/ml. This dilute stock soluti n 

should be prepared fresh daily. Equivalent strength (in 

beryllium} stock solutions may be prepared from beryllium 

salts as BeC1 2 and BE(No3)2 (98 percent minimum purity}. 

4. Procedure. 

4.1 Guidelines for source testing are detailed in the following 

sections. These guidelines are generally applicable; however, most 

sample sites differ to some degree and temporary alterations such a 

stack extensions or expansions often are required to insure the bes 

possible sample site. Further, since beryllium is hazardous, care 

should be taken to minimize exposure. Finally, since the total 

quantity of beryillium to be collected is quite small, the test mus 

be carefully conducted to prevent contamination or loss of sample. 

104-8 



4.2 Selection of a sampling site and minimum number of traverse poin s. 

4.2.l Select a suitable sampling site that is as close as 

practicable to the point of atmospheric emission. If possible 

stacks smaller than l foot in diameter from the following 

equation: 

• 
De= 2LW 

L + W eq. 104-1 

where: 

De= equivalent diameter 

L = length 

W = Width 

4.2.3 When the above sampling site criteria can be met, the min·mum 

number of traverse points is four (4) for stacks l foot i 

diameter or less, eight (8) for stacks larger than l foot but 

2 feet in diameter or less, and twelve (12) for stacks lager 

than 2 feet. 

4.2.4 Some sampling situations may render the above sampling si e 

criteria impractical. When this is the case choose a 

convenient sampling location and use Figure 104-3 to dete ine 

the minimum number of traverse points. However, use Figu e 

l 04-3 only for stacks l foot in diameter or larger. 
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4.2.5 To use Figure 104-3, first measure the distance from the 

chosen sampling location to the nearest upstream and 

downstream disturbances. Divide this distance by the dia 

or equivalent diameter to detennine the distance in tenns 

. pipe diameters. Detenni ne the corresponding number of 

traverse points for each distance from Figure 104-3. Sel 

eter 

of 

ct· 

the higher of the two numbers of traverse points, or a grater 

value, such that for circular stacks the number is a mult ple 

of four, and for rectangular stacks the number follows th 

• criteria of Section 4.3.2 • 

4.2.6 If a selected sampling point is closer than l inch from t e 

stack wall, adjust the location of that point to ensure 

the sample is taken at least l inch away from the wall. 

4.3 Cross-sectional layout and location of traverse points. 

4.3.l For circular stacks locate the traverse points on at leas two 

diameters according to Figure 104-4 and Table 104-1. The 

traverse axes shall divide the stack cross sections into qual 

parts. 

4.3.2 For rectangular stacks divide the cross section into as m ny 

equal rectangular areas as traverse points, such that the 

ratio of the length to the width of the elemental areas i 

between land 2. Locate the traverse points at the centr id 

of each equal area according to Figure 104-5. 
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4.4 Measurement of stack conditions. 

4.4. l Set up the apparatus as shown. in Figure 104-2. Make sure 

connections are tight and leak free. Measure the velocit 

head and temperature at the traverse points specified by 

Section 4.2 and 4.3. 

4.4.2 Measure the static pressure in the stack. 

4.4.3 Determine the stack gas moisture . 

• 4.4.4 Detennine the stack gas molecular weight from the measure 

moisture content and knowledge of the expected gas stream 

composition. A standard 0rsat analyzer has been found 

valuable at combustion sources. In all cases, sound 

engineering judgment should be used. 

4.5 Preparation of a sampling train. 

4.5.l Prior to assembly, clean all glassware (probe, impingers, 

connectors) by soaking in wash acid for 2 hours. Place l 

all 

and 

0 ml 

of distilled water in each of the first.two impingers, le ve 

the third impinger empty, and place approximately 200 go 

preweighted silica gel in the fourth impinger. Save a potion 

of the distilled water as a blank in the sample analysis. Set 

up the train and the probe as in Figure 104-1. 
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4.5.2 Leak check the sampling train at the sampling site. The 

leakage rate should not be in excess of l percent of the 

desired sampling rate. If condensation in the probe or filte 

is a problem, probe and filter heaters will be required. 

Adjust the heaters to provide a temperature at or above the 

stack temperature. However, membrane filters such as the 

Millipore AA are limited to about 225° F. If the stack gas 

is in excess of about 200° F, consideration should be given 

to an alternative procedure such as moving the filter holder 

downstream of the first impinger to insure that the filter 

does not exceed its temperature limit. Place crushed ice 

around the impingers. Add more ice during the test to keep 

the temperature of the gases leaving the last impinger at 

70° F. or less. 

4.6 Beryllium train operation. 

4.6.l For each run, record the data required on the example sheet 

shown in Figure 104-6. Take readings at each sampling point 

at least every 5 minutes and when significant changes in sta 

conditions necessitate additional adjustments in flow rate. 

4.6.2 Sample at a rate of 0.5 to 1.0 ft. 3/min. Samples shall be 

taken over such a period or periods as are necessary to 

accurately determine the maximum emissions which would occur 

in a 24-hour period. In the case of cyclic operations, 
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sufficient tests shall be made so as to allow accurate 

detennination or calculation of the emissions which will 

over the duration of the cycle. A minimum sample time of 2 

hours is recommended. 

4.6.3 To begin sampling, position the nozzle at the first traverse 

point with the tip pointing directly into the gas stream. 

Immediately start the pump and adjust the flow to isokinetic 

conditions. Sample for at least 5 minutes at each, traverse 

point; sampling time must be the same for each point. 

Maintain isokinetic sampling throughout the sampling period. 

Nomographs which aid in the rapid adjustment of the sampling 

rate without other computations are in APTD-0576 and are 

available from commercial suppliers. Note that standard 

monographs are applicable only for Type S pitot tubes and ai 

or a stack gas with an equivalent density. 

sampling train supplier for instructions when the standard 

nonograph is not applicable. 

4.6.4 Turn off the pump at the conclusion of each run and record t 

final readings. Immediately remove the probe and nozzle fro 

the stack and handle in accordance with the sample recovery 

process described in Section 4.7. 

• 

e • 
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4.7 Sample Recovery. 

4. 7.1 (All glass storage bottles and the graduated cylinder mus 

precleaned as in 4.5. 1.) This operation should be perfo 

in•an area free of possible beryllium contamination. Whe 

sampling train is moved, care must be exercised to preven 

breakage and contamination. 

4.7.2 Disconnect the probe from the impinger train. Remove the 

filter and any loose particulate matter from the filter h lder 

• and place in a sample bottle. Place the contents {measur d to 

~l ml) of the first three impingers into another sample 

bottle. Rinse the probe and all glassware between it and the 

• 

1 

back half of .the third impinger with water and acetone, ad 

add this to the latter sample bottle. Clean the probe wi ha 

brush or a long slender rod and cotton balls. Use aceton 

while cleaning. Add these to the sample bottle. Retain 

sample of the water and acetone as a blank. The total am unt 

of wash water and acetone used should be measured for ace rate 

blank correction. · Place the silica gel in the plastic ja 

Seal and secure all sample containers for shipment. 

additional test is desired, the glassware can be carefull 

double rinsed with distilled water and reassembled. 

if the glassware is to be out of use more than 

initial acid wash procedure must be followed. 
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4.8 Analysis 

4.8.l Apparatus preparation. Clean all glassware according to the 

procedure of Section 4.5.l. Adjust the instrument settings 

according to the instrument manual, using an absorption 

wavelength of 234.8 nm. 

4.8.2 Sample preparation. The digestion of beryllium samples is 

accomplished in part in concentrated perchloric acid. 

Caution: The analyst must insure that the sample is heated 

light brown fumes after the initial nitric acid addition; 

otherwise, dangerous perchlorates may result from the 

subsequent perchloric acid digestion. Perchloric acid also 

should be used only under a perchloric acid hood. 

o 

• 
4.8.2.l Transfer the filter and any loose particulate matte, 

from the sample container to a 150 ml beaker. Add 

ml concentrated nitric acid. Heat on a hotplate 

until light brown fumes are evident to destroy all 

I 

5 

organic matter. Cool to room temperature and add 5 

ml concentrated sulfuric acid and 5 ml concentrated • 
perchloric acid. Then proceed with step 4.8.2.4 

i 
4.8.2.2 Place a portion of the water and acetone sample int 

I 
. 

a 150 ml beaker and put on a hotplate. Add portion.
I 

of the remainder as evaporation proceeds and 
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evaporate to dryness. Cool the residue and add 5 ml 

concentrated nitric acid. Heat on a hotplate un il 

light brown fumes are evident to destroy any org nic 

matter. Cool to room temperature and add 5 ml 

concentrated sulfuric acid, and 5 ml concentrate 

perchloric acid. Then proceed with step 4.8.2.4 

4.8.2.3 Weigh the spent silica gel and report to the nea est 

gram• 

• 

• 4.8.2.4 Samples from 4.8.2.l and 4.8.2.2 may be combined here 

for ease of analysis. Replace on a hotplate and 

evaporate to dryness in a perchloric acid hood. Cool 

and dissolve the residue in 10.0 ml of 25 percen V/V 

hydrochloric acid. Samples are now ready for th 

atomic absorption unit. The beryllium concentra ion 

of the sample must be within the calibration ran e of 

the unit. If necessary, further dilution of sam le 

with 25 percent V/V hydrochloric acid must be 

perfonned to bring the sample within the calibra ion 

range. 

4.8.3 Beryllium detennination. Analyze the samples prepared in 

4.8.2 at 234.8 nm using a nitrous oxide/acetylene flame. 

Aluminum, silicon and other elements can interfere with this 
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method if present in large quantities. Standard methods are 

available, however, to effectively eliminate these 

interferences (see Reference 5}. 

5. Calibration 

5.1 SamplingTrain. 

5.1.l Use standard methods and equipment as detailed in APTD-0576 o 

calibrate the rate meter, pitot tube, dry gas meter and prob 

heater (if used). Recalibrate prior to each test series. 

5. 2 Analysis •5.2.l Standardization is made with the procedure as suggested by 

manufacturer with standard beryllium solution. Standard 

solutions will be prepared from the stock solution by diluti n 

with 25 percent V/V hydrochloric acid. The linearity of 

working range should be established with a series of standar 

solutions. If collected samples are out of the linear range. 

the samples should be diluted. Standards should be 

interspersed with the samples since the calibration can chan e • 

slightly with time. 

6. Calculations 

6.1 Average dry gas meter temperature, stack temperature, stack pressur 

and average orifice pressure drop. See data sheet (Figure 104-6). 
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6.2 Dry gas volume. Correct the sample volume measured by the dry 

meter to stack conditions by using equation 104-2. 

Pbar +I~ H 
' IT.o 

eq. 104-2 

where: 

• 
Vms = Volume of gas sample through the dry gas meter (stack 

conditions). ft3 

vm = Volume of gas sample through the dry gas meter (meter 

conditions). ft3 

Ts = Average temperature of stack gas, 0 R 

Tm = Average dry gas meter temperature, 0R 

= Barometric pressure at the orifice meter, in Hg.Pbar 

H = Average pressure drop across the orifice meter, in H20. 

13. 6 = Specify gravity of mercury. -
PS = Stack pressure, pbar ~ static pressure, in Hg. 

• 6.3 Volume of water vapor • 

Vws = KwVis Ts 
Ps 

eq. 104-3 

) .= Volume of water vapor in the gas sample (stack conditi 
ft3. 

= 0.00267inHg-ft3 , when these units are usedKw m/OR 

Vis = Total volume of liquid collected in impingers and sili gel 

(see Figure 104-7), ml. 
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= Average stack gas temperature, 0 R 

= Stack pressure, Pbar (.:!:_ static pressure, in Hg. ) 

6.4 Total gas volume. 

vtotal = vms+ Vw 
s eq. 104-4 

Where: 

Vtotal = Total volume of gas sample (stack condition), ft
3

• 

V = Volume of gas through dry gas meter (stack conditions), ft3
. 

ms 
V = Volume of water vapor in gas sample (stack conditions), ft3

. 
ws •6.5 Stack gas velocity. 

Use equation 104-5 to calculate the stack gas velocity. 

eq. 104-5 

where: 

cP 
(Ts l avg. 

( p) avg. 

= Average stack gas velocity, feet per second 

= 85.39 ft (lb-inHg ll/2, when these units are us 
sec (lb mole-OR-inH20l 

= Pitot tube coefficient, dimensionless. 
0 

= Average stack gas temperature, R. 

= Average square root of the velocity head of stack gas 

(in H2oi 112 (see Figure 104-8). 

Stack pressure, Pbar ~ static pressure, in Hg. 

d. • 
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= Average stack gas temperature, 0 R 

Ps = Stack pressure, Pbar (.:!:_ static pressure, in Hg.) 

6.4 Total gas volume. 

vtotal = vms + Vw 
s eq. l 04-4 

Where: 

Vtotal = Total volume of gas sample (stack condition), ft3
. 

V = Volume of gas through dry gas meter (stack conditions), ft3
. 

ms 
V · - Volume of water vapor in gas sample (stack conditions), ft3

• 
ws 

6.5 Stack gas velocity. 

Use equation 104-5 to calculate the stack gas velocity. 

eq. 104-5 

where: 

= Average stack gas velocity, feet per second 

= 85.39 ft (lb-inHg )l/2, when these units are 
sec (lb mole-OR-inH20) 

cP 

(Ts) avg. 

( p) avg. 

= Pi tot tube coefficient, dimensionless. 

= Average stack gas temperature, 0 R. 

= Average square root of the velocity head of stack gas 

(in H2o) 112 (see Figure 104-8). 

= Stack pressure, Pbar .:!:_ static pressure, in Hg. 
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= Molecular weight of stack gas (wet basis), the 

summation of the products of the molecular weight of 

each component multiplied by its volumetric 

proportion in the mixture, lb/lb. mole. 

Figure 104-8 shows a sample recording sheet for velocity traverse dat. 

Use the averages in the last two columns of Figure 104-8 to determine the 

average stack gas velocity from equation 104-5. 

• 6.6 Beryllium collected. Calculate the total weight of beryllium 

collected by using equation 104-6. 

W = - V C - V C t v1c1 w w a a 

eq. l 04-6 

where: 

Wt= Total weight of beryllium collected, ug. 

• Vt= Total volume of hydrochloric acid from step 4.8.2.4, ml • 

Ct= Concentration of beryllium found in sample, ug/ml. 

Vw = Total volume of water used in sampling (impinger contents plus 

all wash amounts), ml. 

Cw= Blank concentration of beryllium in water, ug/ml. 
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DATE ________________ 

F.UN MO._______________ 

STACK OIAMHER. in.__________ 

ilAROMETRJC PRESSURE. in. Hg'-.______ 

STATIC PRESSURE IN STACK (? ), in. H9.____
9 

OPERATORS______________ 

Trave,sa point 
number 

Velocity head, 
in. H2o yr;; Stack Tempe,ature 

11i,l- °F 

. 

. 

-- -----

AVERAGE: 

SCHEMATIC O~ STACK 
CROSS SECTI0:\I 

• 

• 
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FL ANT_______________ 

DATE _______________ 

F.UN NO---~------------
STACK DIAMHER. in.__________ 

ilAROMETRIC PRESSURE. in. Hg_.______ 

STATIC PRESSURE IN SUCK (? ). in. H9.____
9 

OPERATORS.______________ SCHEMATIC OF STACK 
CROSS SECTIO:-1 

Trave'fSe point 
number 

Velocity head, 

in. HzO ~ 
Stack Tempera,ure 

1\1• ° F 

. 

AVERAGE: 
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Va= Total volume of acetone used in sampling 

(impinger contents plus all). 

Ca= Blank concentration of beryllium in aceto 

ug/ml. 

6.7 Total beryllium emissions. Calculate the total amount of beryll 

emitted from each stack per day by equation 104-7. This equatio 

applicable for continuous operations. For cyclic operations, us 

only the time per day each stack is in operation. The total 

• beryllium emissions from a source will be the summation of resul 

from all stacks. 

R = Wt(Vs) avg A/Vtotal x 86,400 seconds/day/106 ug/g 

e, 

·um 

is 

s 

where: 

R 

• 
Wt 

Vtotal 

(Vs)avg 

As 

eq. 104-7 

= Rate of emission, g/day. 

= Total weight of beryllium collected, ug. 

= Total volume of gas sample (stack conditions), 

ft3• 

= Average stack gas velocity, feet per second. 

= Stack area, ft2. 

6.8 Isokinetic variation (comparison of velocity of gas in probe tip to 

stack velocity). 

eq. 104-8 
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where: 

I = Percent of isokinetic sampling. 

vtotal = Total volume of gas sample (stack conditions) ft3. 

A = Probe tip area, ft2 
n 

Q = Sampling time, sec. 

(Vs)avg = Average stack gas velocity, feet per second. 

7. Evaluation of results. 

7.1 Determination of compliance.' 

7.1. l Each performance test shall consist of three repetitions o 
! 

the applicable test method. For the purpose of determinin •compliance with an applicable national emission standard, 

the average of results of all repetitions shall apply. 

7.2 Acceptable isokinetic results. 

7.2.l The following range sets the limit on acceptable isokineti' 

sampling results: 

If 90 percent <I <110 percent, the results are acceptable; i 

•otherwise, reject the test and repeat. 
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where: 

I = Percent of isokinetic sampling. 

Vtotal = Total volume of gas sample (stack conditions} ft3• 

An = Probe tip area, ft2 

Q = Sampling time, sec. 

(Vs}avg = Average stack gas velocity, feet per second. 

7. Evaluation of results. 

7.1 Determination of compliance., 

7.1.l Each performance test shall consist of three repetitions 

the applicable test method. For the purpose of determini 

compliance with an applicable national emission standard, 

the average of results of all repetitions shall apply. 

7.2 Acceptable isokinetic results. 

7.2.l The following range sets the limit on acceptable isokinetic 

sampling results: 

If 90 percent <I <110 percent, the results are acceptable; 

otherwise, reject the test and repeat. 
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METHOfl 106 - DETERt1HlATIOtl OF VIIJYL CHLORIDE EMISSIONS FROM STATIONARY S URGES 

Introduction 

Performance of this method should not be attempted by persons unfamilar with 

the operation of a gas chromatograph, nor by those who are unfamilar with 

source sampling, as there are many details that are beyond the scope of·this 

presentation. Case must be exercised to prevent exposure of sar.ipling 

personnel to vinyl chloride, a carcinogen. 

1. Principle and Applicability

• 1.1 An integrated bag sample of stack gas containing vinyl chloride 

(chloroethene) is subjected to chromatographic analysis, using a 

flame ionization detector. 

1.2 The method is applicable to the measurement of vinyl chloride in 

stack gases from ethylene dichloride, vinyl chloride and polyvin 

chloride r.ianufacturing processes, except where the vinyl chlorid is 

contained in particulate matter. 

2. Range and Sensitivity. The lower lir:iit of detection will vary according 

• to the chror:iatograph used. Values reported include l x 10-7 r.,g and 

-74 X 10 mg. 

3. IntP.rferences. Acetaldehyde, which can occur in some vinyl chloride 

sources, will interfere with the vinyl chloride peak from the Chromasorh · 

1021 c0lunn. See Sections 4.3.2 and 6.4. If resolution of the vinyl 

chloride peak is still not satisfactory for a particular sar:iple, then 

lMention of trade names on specific products does not constitute endorser., nt 
by the Air Resources Board. 
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chromatograph parameters can be further altered with prior approval 

of the Executive Officer. If alteration of the chromatograph 

parameters fails to resolve the vinyl chloride peak, then 

supplemental confirmation of the vinyl chloride peak through an 

absolute analytical technique, such as mass spectroscopy, must be 

performed. 

4. Apparatus 

4. l Sampling (Figure l 06-1). 

4.1.l Probe. Stainless Steel, Pyrex glass, or Teflon Tubing 

according to stack temperature, each equipped with a glass 

wool plug to remove particulate matter. 

4. l . 2 Sample line. Teflon, 6.4 mim. outside diameter, of 

sufficient length at connect probe to bag. A new unused 

piece is employed for each series of bag samples that 

constitutes an emission test. 

4. l. 3 Male (2) and female (2) stainless steel quick-connects, 

with ball checks (one pair without) located as shown in 

Figure 106-1. 

4.1.4 Tedlar bags, 100 liter capacity. To contain sample. 

Teflon bags are not acceptable. Aluminized Mylar bags may 

be used, provided that the samples are analyzed within 24 

hours of collections. 

4.1. 5 Rigid leakproof-containers for 4.1.4 with covering to 

protect contents from sunlight. 

4.1. 6 Needle valve. To adjust sample flow rate. 
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4.1. 7 Pump. Leak-free. Minimum capacity 2 liters per minute. 

4.1.8 Charcoal tube. To prevent admission of vinyl chloride to 

atmosphere in vicinity of samplers. 

4. 1.9 Flow meter. For observing sample flow rate: capable of 

measuring a flo11 range from 0.10 to 1.001iter per minute 

4.1.10 Connecting tubing. Teflon, 6.4 mm outside diameter to 

assembly sample train (Figure 106-1) .. 

4. 1.11 Pi tot tube. Type S (or equivalent), attached to 

so that the sampling flow rate can be regulated 

proportional to the stack gas velocity. 

4.2 Sample Recovery. • 

4.2.1 Tubing. Teflon, 6.4 r:im outside diameter, to connect bag o 

gas chromatograph sample loop. A new unused piece is 

employed for each series of bag samples that constitutes n 

emission test and is to be discarded upon conclusion of 

analysis of those bags. 

4.3 Analysis 

4.3.l Gas chromatograph. With flame ionization detector, 

potentiometric strip chart recorder and 1.0 to 5.0 ml •heated sampling loop in automatic sample valve. 

4.3.2 Chromatographic column. Stainless steel, 2 m x 3.2 mm, 

containing 80/100 mesh Chromasorb 102. A secondary col um 

of GE SF-96, 20 percent on 60/80 mesh AW Chromasorb P, 

stainless steel, 2 m x 3.2 mm or Porapak T, 80/100 mesh, 

stainless steel, l m x 3.2 mm is required if 
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acetaldehyde is present. If used, a secondary column is 

placed after the Chromasorb 102 column. The combined 

columns should then be operated at 120° C. 

4.3.3 Flow meters (2). Rotameter type, 0 to 100 ml/min capa 

with flow control valves. 

4.3.4 Gas regulators. For required gas cylinders. 

4.3.5 Thermometer. Accurate to one degree centigrade, to me 

temperature of heated sample loop at time of sample 

injection.

• 4.3.6 Barometer. Accurate to 5 mm Hg. to measure atmospheri 

pressure around gas chromatograph during sample analys 

4.3.7 Pump. Leak-free. Minimum capacity 100 ml/min. 

4.4 Calibration 

4.4.1 Tubing. Teflon, 6.4 nm· outside diameter, separate pie 

marked for each calibration concentration. 

ity, 

sure 

s. 

es 

4.4.2 Tedlar bags. Sixteen-inch square size, separate bag m rked 

for each calibration concentration. 

• 4.4.3 Syringe. 0.5 ml, gas tight 

4.4.4 Syringe. 50 ml , gas tight. 

4.4.5 Flow meter. Rotameter type, 0 to 1000 ml/min range 

accurate to.!, 1%, to meter nitrogen in preparation of 

standard gas mixtures. 

4.4.6 Stop watch. Of known accuracy, to time gas flow in 

preparation of standard gas mixtures. 
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5. Reagents. It is necessary that all reagents be of chromatographic 

grade. 

5.1 Ana1ysis. 

5.1.1 Heliun gas or nitrogen gas. Zero grade, for 

chromatographic carrier gas. 

5. 1 • 2 Hydrogen gas. Zero grade. 

5. l . 3 Oxygen gas, or Air, as required by the detector. Zero 

grade. 

5.2 Calibration. Use one of the following options: either 5.2.1 and 

5.2.2, or 5.2.3. 

5. 2. 1 Vinyl chloride, 99.9+ percent. Pure vinyl chloride gas 

certified by the manufacturer to contain a mininum of 99. 

percent vinyl chloride for use in the preparation of 

standard gas mixtures in Section 7.1. If the gas 

manufacturer maintains a bulk cylinder supply of 99.9+ 

percent vinyl chloride, the certification analysts may ha 

been performed on this supply rather than on each gas 

cylinder prepared from this bulk supply. The date of gas 

cylinder preparation and the certified analysis must have 

been affixed to the cylinder before shipment from the gas 

:;ianufacturer to the buyer. 

5.2.2 Nitrogen gas. Zero grade, for preparation of standard ga 

mixtures. 
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5.2.3 Cylinder standards (3). Gas mixture standards (50, l , and 

5 ppm vinyl chloride in nitrogen cylinders) for which the 

gas conposition has been certified by the manufacture 

The manufacturer must have recommended a maximum shel 

for each cylinder so that te concentration does not c 

life 

date 

• 

greater than .:!:_5 percent from the certified value. Th 

of gas cylinder preparation, certified vinyl chloride 

concentration and recommended maximum shelf life must have 

been affixed to the cylinder before shipment from the gas 

manufacturer to the buyer. These gas mixture standards may 

be directly used to prepare a chromatograph calibrati n 

curve as described in Section 7.3. 

5.2.3.l Cylinder standards certification. The concentra ion 

of vinyl chloride in nitrogen in each cylinder must 

have been certified by the manufacturer by a direct 

analysis of each cylinder using an analytical 

procedure that the nanufacturer had calibrated on the 

• day of cylinder analysis. The calibration of the 

analytical procedure shall, as a minimum, have 

utilized a three-point calibration curve. It is 

recommended that the manufacturer maintain two 

calibration standards and use these standards in the 

following way: (1) A high concentration standa 

(between 50 and 100 ppm) for preparation of a 

calibration curve by an appropriate dilution 

technique; (2) a low concentration standard (betw en 5 

and l 0 ppm) for veri fi cation of the dilution tech i que 

used. 
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5.2.3.2 Establishment and verification of calibration 

standards. The concentration of each calibration 

standard must have been established by the 

manufacturer using reliable procedures. Additionall 

each calibration standard must have been verified by 

the manufacturer by one of the following procedures, 

and the agreement between the initially determined 

concentration value and the verification concentrati 

value must be within +5 percent: (1) verification 

value determined by comparison with a calibrated 

chloride permeation tube, (2) verification value 

determined by comparison with a gas mixture prepared 

in accordance with the procedure described in Sectio 

7.1 and using 99.9+ percent vinyl chloride, or (3) 

verification value obtained by having the calibratio. 

standard analyzed by the National Bureau of 

Standards. All calibration standards must be renewe 

on a time interval consistent with the shelf life 

the cylinder standards sold. 

6. Sampling. 

6.1 Procedure. Assemble the sample train as in Figure 106-1. Perform 

bag leak check according to Section 7.4. Observe that all 

connections between the bag and the probe are tight. Place the end 

of the probe at the centroid of the stack and start the pump with t 

neerlle valvp 
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he 

adjusted to yield a flow of 0.5 lp~. After a period of time 

sufficient to purge the line several times has elapsed, connect he-

• 

vacuum line to the bag and evacuate the bag until the rotameter 

indicates no flow. then reposition the sample and vacuum lines nd 

begin the actual sampling, keeping the rate proportional to the tack 

velocity. Direct the gas exiting the rotameter away from sampli g 

personnel. At the end of the sample period, 

disconnect the sample line from the bag, and disconnect 

line from the bag container. Protect the bag container from sun ight . 

shut off the pump, 

6.2 Sample storage. Sample bags must be kept out of direct sunlight 

When at all possible analysis is to be performed within 24 hours but 

in no case in excess of 72 hours of sample collection. 

6.3 Sample recovery. With a piece of Teflon tubing identified for 

bag, connect a bag inlet valve to the gas chromatograph sample 

valve. Switch the valve to withdraw gas from the bag through th 

sample loop. Plumb the equipment so the sample gas passes from 

sample valve to the leak-free pump, and then to a charcoal tube,

• followed by a 0-100 ml/min rotameter with flow control valve • 

6.4 Analysis. Set the column temperature to 100° C, the detector 

ter.iperature to 150° C, and the sample loop temperature to 70° C. 

When optimur.i hydrogen and oxygen fl ow rates have been determined 

verify and maintain these flow rates during all chromatograph 

operations. Using zero helium or nitrogen as the carrier gas, 

establish a flow rate in the range consistent with the manufactu 

requirements for satisfactory detector operation. A flow rate o 
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approximately 40 ml/min should produce adequate separations. Obser e 

the base line periodically and detennine that the noise level has 

stabilized and that base line drift has ceased. Purge the sampl.e 

loop for thirty seconds at the rate of 100 ml/min, then activate th 

si'lmp1e valve. Record the injection time (the position of the pen o 

the chart at the time of sample injection), the sample number, the 

sample loop temperature, the column temperature, carrier gas flow 

rate, chart speed and the attenuator setting. Record the laborator 

pressure. From the chart, select the peak having the retention tim' 

corresponding to vinyl chloride, as determined in Section 7.2. 

Measure the peak area, Ari, by use of a disc integrator or a •
planimeter. Measure the peak height, Hm. Record Am, Hm and the 

retention time. Repeat the injection at least two times or until 

consecutive vinyl chloride peaks do not vary in area more than 5%. 
1 

The average value for these two areas will be used to compute the 

concentration. 

Compare the ratio of Hm to Am for the vinyl chloride sample with 

same ratio for the standard peak which is closest in height. As a 

guideline, if these ratios differ by more than 10%, the vinyl • 

chloride peak may not be pure (possibly acetaldehyde is present) an 

the secondary column should be employed (see Section 4.3.2) 

6. 5 Meas1ire the af;lbi ent temperature and barometric pressure near the 

bag. (Assuf;le the relative humidity to be 100 percent.) From a wa r 

saturation vapor pressure table, determine and record the water vap r 

content of the bag. 
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7. Calihration and Standards. 

7. 1 Preparation of vinyl chloride standard gas mixtures. Evacuate a 

sixteen-inch square Tedlar bag that has passed a leak check 

(described in Section 7.4) and neter in 5 liters of nitrogen. While 

the bag is filling, use the 0.5 ml syringe to inject 250 ml of 99.9+ 

percent vinyl chloride through the wall of the bag. Upon withdra ing 

the syringe needle immediately cover the resulting hole with 

of adhesive tape. The bag now contains a vinyl chloride 

concentration of 50 ppm. In a 1 i ke manner use the other syri n.ge o 

• prepare gas mixtures having 10 and 5 ppm vinyl chloride 

concentrations. Place each bag on a smooth surface and alternate y 

depress opposite sides of the bag 50 times to further mix the gas s. 

These gas mixture standards may be used for 10 days from the date of 

preparation, after which time preparation of new gas mixtures is 

required. (CAUTION. Contamination may be a problem when a bag i 

reused if the new gas mixture standard contains a lower concentra ion 

than the previous gas mixture standard did.) 

• 7.2 Determination of vinyl chloride retention time. This section can be 

performed simultaneously with Section 7.3. Establish chromatogra h 

conditions identical with those in Section 6.3, above. Set 

attenuator to X 1 position. Flush the sampling loop with zero he ium 

or nitrogen and activate the sample valve. Record the injection 

time, the sample loop temperature, the column temperature, the 

carrier gas f1011 rate, the chart speed and the attenuator setting 

Record peaks and detector responses that occur in the absence of 

vinyl chloride. Maintain conditions. With the equipment plumbin 
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arranged identically to Section 6.3, flush the sample loop for 30 

seconds at the rate of 100 ml/min with one of the vinyl chloride 

calibration nixtures and activate the sample valve. Record the 

injection time. Select the peak that corresponds to vinyl chlorid 

Measure the distance on the chart from the injection tir.ie to the 

at which the peak maximum occurs. This quantity, divided by the 

chart speed, is defined as the retention time record. 

7.3 Preparation of chromatograph calibration curve. Make a gas mixtur 

standard (described in Section 5.2.2 or 7.1) using conditions 

identical with those listed in Sections 6.3 and 6.4. Flush the 

sampling loop for 30 seconds at the rate of 100 ml/min with each •
standard gas mixture and activate the sample valve. Record 

concentration of vinyl chloride injected, the attenuator setting, 

chart speed, peak area, sample loop temperature, column temperatur. 

carrier gas flow rate, and retention time. Record the laboratory 

pressure. Calculate Ac, the peak area multiplied by the attenuato 

setting. Repeat until two injection areas are within 5 percent, t 

plot these points v. Cc. When the other concentrations have been 

plotted, draw a smooth curve through the points. •daily, or before and after each set of bag samples, whichever ism re 

frequent. 

7.4 Bag leak checks. While performance of this section is required 

subsequent to bag use, it is also advised that it be performed pri 

to bag use. After each use, make sure a bag did not develop leaks 

follows. To leak check, connect a water manometer and pressurize 

bag to 5-lOcm H2o (2-4 in 11 20). Allmi to stand for 10 minutes. 
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Any displacement in the water manometer indicates a leak. Also c eek 

the rigid container for leaks in this manner. 

NOTE: An alternative leak check method is to pressurize the bag o 

5-10 cm H2o or 2-4 in. H2o and allow to stand overnight. A 

deflated bag indicates a leak.) For each sample bag in its rigid 

container, place a rotameter in-line between the bag and the pump 

inlet. Evacuate the bag. Failure of the rotameter to register z ro 

fl ow when the bag appears to be empty indicates a 1 eak. ) 

• 
8. Calculations • 

8.1 Detennine the sample peak area as follows: 

Equation 106-1. 

Where: 

• 
Ac= The sample peak area. 

~= The measured peak area. 

Af= The attenuation factor • 

8.2 Vinyl chloride concentrations. From the calibration curve descri ed 

in Section 7.3, above, select the value of Cc that corresponds to 

Ac, the sample peak area. Calculate Cb as follows: 

CcPrTi 

PiTrfl-Bwb) Equation 106-2 

Where: 

Bwb = The water vapor content of the bag sample, as analyzed. 

Cb= The concentration of vinyl chloride in the bag sample in ppm 
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Cc= The concentration of vinyl chloride indicated by the gas 

chromatograph, in ppm. 

Pr= The reference pressure, the laboratory pressure recorded 

during calibration, mm Hg. 

Ti= The sample loop temperature on the absolute scale at the tie 

of analysis, °K. 

Pi= The laboratory pressure at time of analysis, mm Hg. 

Tr= The reference temperature, the sample loop temperature 

recorded during calibration, °K. 

9. References 

l. Brown, 0. W., Loy, E. I~. and Stephenson, M. H. "Vinyl Chloride 

Monitoring Near the B. F. Goodrich Chemical Company in Loui svi 11 e, 

Kentucky." Region IV, U. S. Environmental Protec ti on Agency, 

Surveillance and Analysis Division, Athens, George, June 24, 1974. 

2. "Evaluation of a Collection and Analytical Procedure for Vinyl 

Chloride in Air," by G. D. Clayton and Associates, December 13, 

1974. EPA Contract No. 68-02~1408, Task Order No. 2, EPA Report 

75-VCL-l. 

3. "Standardization of Stationary Source Emission Method for Vinyl •Chloride," by Midwest Research Institute, 1976. EPA Contract 

68-02-1098. Task Order No. 7. 
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Adopt Article 2, Subchapter 8, Chapter l, Part III, Title 17, Califor ia 

Administrative Code, Sections 94100-94116, to read as follows: 

Article 2. Test Methods for Determining Compliance with District 

Nonvehicular Emission Standards 

94100. Applicability 

The test methods set forth in this article shall be used to determine 

• compliance with the nonvehicular emission standards of the districts • 

However, where a district board, air pollution control officer or executi e 

officer has established a test method concerning the same subject as ate t 

method set forth in this article, the district test method shall be used o 

determine compliance with the district's nonvehicular emission standards. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf ty
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 

• 94101. Method l - Sample and Velocity Traverses • 

The test procedure for determining traverse points for sample and vel city 

measurements is set forth in the Air Resources Board's Method l, Sample 

Velocity Traverses for Stationary Sources, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf ty 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 



94102. Method 2 - Velocity and Volumetric Flow Rate. 

The test method for determining stack gas velocity and volumetric flow 

rate using a type S pitot tube is set forth in the Air Resources Board's 

Method 2, Determination of Stack Gas Velocity and Volumetric Flow Rate (Tye S 

Pitot Tube), adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Safe 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94103. Method 3 - Gas Analysis.

• The test method for determining carbon dioxide, oxygen, excess air and 

molecular weight on a dry basis in stack gases is set forth in the Air 

Resources Board's Method 3, Gas Analysis for Carbon Dioxide, Oxygen, Exces 

Air, and Dry Molecular Weight, adopted June 29, 1983. 

y 
nd 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Safe y 

• 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94104. Method 4 - Moisture Content. 

The test method for determining the moisture content in stack gases is 

forth in the Air Resources Board's Method 4, Determination of Moisture Co 

in Stack Gases, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 
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94105. Method 5 - Particulate Matter Emissions. 

The test method for determining particulate matter emissions is set f 

in the Air Resources Board's Method 5, Determination of Particulate Matte 

Emissions from Stationary Sources, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf ty 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 

94106. Method 6 - Sulfur Dioxide. 

The test method for determining sulfur dioxide emissions is set forth in 

• the Air Resources Board's Method 6, Determination of Sulfur Dioxide Emissions 

from Stationary Sources, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf ty 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 

94107. Method 7 - Nitrogen Oxides. 

The test method for determining nitrogen oxide emissions is set forth in 

the Air Resources Board's Method 7, Determination of Nitrogen Oxide Emissions 

• from Stationary Sources, adopted June 29, 1983 • 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94108. Method 8 - Sulfuric Acid Mist and Sulfur Dioxide. 

The test method for determining sulfuric acid mist and sulfur dioxide 

emissions is set forth in the Air Resources Board's Method 8, Determinati 

Sulfuric Acid Mist and Sulfur Dioxide Emissions from Stationary Sources, 

adopted June 29, 1983. 
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NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94109. Method 10 - Carbon Monoxide. 

The test method for determining carbon monoxide emissions is set fort 

the Air Resources Board's Method 10, Determination of Carbon Monoxide 

Emissions from Stationary Sources, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

• 94110. Method 11 - Hydrogen Sulfide • 

The test method for determining the hydrogen sulfide content in 

ty 
and 

in 

ty 
and 

petroleum 

refinery fuel gas streams is set forth in the Air Resources Board's Metho 11, 

Determination of Hydrogen Sulfide Content of Fuel Gas Streams in Petroleu 

Refineries, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf ty
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 

• 94111. Method 15 - Sulfides • 

The test method for determining hydrogen sulfide, carbonyl sulfide, ad 

carbon disulfide emissions is set forth in the Air Resources Board's Meth d 

15, Determination of Hydrogen Sulfide, Carbonyl Sulfide, and Carbon Disul ide 

Emissions from Stationary Sources, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf ty 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 
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94112. Method 16 - Sulfur. 

The test method for determining emissions of total reduced sulfur is set 

forth in the Air Resources Board's Method 16, Semicontinuous Determination 

Sulfur Emissions from Stationary Sources, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Safe 

of 

y 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health and 
Safety Code. 

94113. Method 17 - Particulate Matter Emissions (In-Stack). 

The test method for determining particulate matter emissions using an 

• in-stack filtration method is set forth in the Air Resources Board's Metho 

17, Determination of Particulate Matter Emissions from Stationary Sources 

(In-stack Filtration Method), adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Safe 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94114. Method 100 - Continuous Sampling. 

• 
The test method for continuous gaseous emission stack sampling is set 

forth in the Air Resources Board's Method 100, Procedures for Continuous 

Gaseous Emission Stack Sampling, adopted June 29, 1983. 

NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Safe 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94115. Method 104 - Beryllium. 

The test method for determining particulate beryllium emissions is set 

forth in the Air Resources Board's Method 104, Determination of Beryllium 

Emissions from Stationary Sources, adopted June 29, 1983 
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NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code. 

94116. Method 106 - Vinyl Chloride. 

The test method for determining vinyl chloride emissions from ethylen 

dichloride, vinyl chloride and polyvinyl chloride manufacturing processes 

set forth in the Air Resources Board's Method 106, Determination of Vinyl 

Chloride Emissions from Stationary Sources, adopted June 29, 1983. 

• 
NOTE: Authority cited: Sections 39600, 39601, and 39607, Health and Saf 
Code. Reference: Sections 39515, 39516, 39605, 39607, and 40001, Health 
Safety Code . 

• 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

• 

• 

Item: Public Hearing to Consider Adoption of Title 17, California 
Administrative Code, Sections 94100-94116, Regarding Test 
Methods for Determining Compliance with District Nonvehicular 
(Stationary Source) Emission Standards 

Agenda Item No.: 83-8-1 

Public Hearing Date: June 29, 1983 

Response Date: June 29, 1983 

Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant
environmental issues pertaining to this item. The staff 
report identified no adverse environmental effects. 

Response: N/A 

CERTIFIED: 

DATE: 

RECEIVED BY 
Office of the Secreta!Y 

\DECO 6198J 

~~ Aill1CY of Clllfomla 



State of California 

Memorandum 

Gordon Van Vleck Dote : December 7, 19 
Secretary 

Subject:Resources Agency Filing of Noti e of 
Decfsions of t,eAir 
Resources Boar 

~1/~

ld es 
d S etary 

From Air Res es Board 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resour es 
Board certification under section 21080,5 of the Public Resources Code, th 
Air Resources Board hereby forwards for posttng the attached notice of dee sion 
and response to environmental corrments raised during the comment period. 

• 
ATTACHMENTS 

11 1111 L-
83-15 
83-16 
83-21 
83-22 
83-24 

• 

RECEIVED BY 
Offlct of the Secrnay 

\DEC O6198.:> 

fftiUllrcet Agency of C.lifomill 



State of California 
AIR RESOURCES BOARD 

Resolution 83-15 

June 30,. 1983 

Agenda Item No.: 83-8-3 

• WHEREAS, the Air Resources Board ( the "Board") is authorized, pursuant to 
authority set forth in Health and Safety Code Sections 39600, 39601, and 
41704.5 to adopt regulations relating to the control of visible emissions 
marine vessels; 

WHEREAS, Health and Safety Code Section 41701 prohibits the discharge into he 
atmosphere of any air contaminant, other than uncombined water vapor, for a 
period or periods aggregating more than three minutes in any one hour which is 
as dark or darker in shade as that designated as No. 2 on the Ringelmann
Chart, or of an opacity equal to or greater than 40 percent; 

• 

WHEREAS, Health and Safety Code Section 41704(j) exempts from the standard 
specified in Section 41701 emissions from vessels with steam boilers durin 
emergency boiler shutdowns for safety reasons, safety and operational test 
required by governmental agencies, and where maneuvering is required to av 
hazards; 

WHEREAS, Health and Safety Code Section 41704(k) relaxes the standard 
specified in Section 41701 until January 1, 1984, for marine vessels with 
steam boilers during cold boiler light-off operations and while drying wet or 
green refractory to the extent that such emissions are not as dark or dark r 
in shade as that designated as No. 2 on the Ringelmann Chart, or of an opa ity
equal to or greater than 40 percent for a period or periods aggregating mo e 
than 15 minutes in any one hour; 

WHEREAS, Health and Safety Code Section 41704.5 requires the Board to cond ct 
a study to determine whether vessels with steam boilers can be brought int 
compliance with Section 41701 by January 1, 1984 or earlier, and following 
completion of such study, to conduct a public hearing to consider and if 
appropriate, adopt a compliance schedule by which various classes of vesse s 
will be brought into compliance with the standard specified in Section 417 1 
on and after January 1, 1984; 
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WHEREAS, the Board has conducted the study in accordance with Section 41704.5 
of the Health and Safety Code, approved the report on the results of the st dy 
on December 8, 1982, and submitted the report to the Legislature on 
December 29, 1982; 

WHEREAS, the report indicates that the permanent exemption set forth in 
Section 41704(j) is warranted, but that the relaxation set forth in Section 
41704(k) is not warranted beyond January 1, 1984 except as it pertains to 
certain U.S. Navy vessels that cannot at present be operated in compliance
with the standard and that all other vessels can comply with the standard b 
January l, 1984; 

WHEREAS, the California Environmental Quality Act (CEQA) and Air Resources 
Board regulations require that an activity not be approved as proposed if 
there are feasible alternatives or mitigation measures which would 
significantly reduce any adverse environmental impacts identified; 

WHEREAS, the Board has held a duly-noticed public hearing on June 30, 1983, to 
consider adoption of a compliance schedule for the U.S. Navy vessels which 
require more time to comply; 

WHEREAS, the Board recognizes the need to reduce visible emissions from mar ne 
vessels in a cost-effective fashion that will minimize economic hardship and 
safety hazards; j 

• 

management districts have difficult air quality problems that may require t 
adoption of regulations that are more stringent than state law; 

WHEREAS, the Board finds that: 

• certain U.S. Navy vessels require ship modifications or additional 
dockside steam to enable them to be operated in compliance with th 
Section 41701 visible emission standard; 

the compliance schedule proposed by staff for those U.S. Navy vess 
that cannot at present be operated in compliance with Section 4170 
allows the Navy sufficient time to make the necessary ship 
modifications and to provide additional dockside steam; 

all U.S. Navy vessels should be able to comply with the visible 
emission standard in Health and Safety Code Section 41701 by
January l, 1986; and 

no adverse environmental impacts have been identified with regard
adoption by the Board of a compliance schedule for the specified
U.S. Navy vessels; 

WHEREAS, the Board recognizes that some air pollution control and air quali y 
e 

ls 

o 
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NOW, THEREFORE, BE IT RESOLVED that the Board approves Subchapter 2.5, 
Section 85000, for inclusion into Title 17, California Administrative 
Code, as set forth in Attachment A hereto and directs the Executive 
Officer to adopt the compliance schedule after making it available to 
the public for 15 days. 

BE IT FURTHER RESOLVED that the Board recognizes and supports the authority 
of air pollution control and air quality management districts to adopt
regulations that are more stringent that state law. 

• 
I certify that this a true and 
correct copy of Resolution 83-
as adopted by the Air Resource 
Board . 

Secretary 

• 

5 



ATTACHMENT A 

PROPOSED ADDITION TO TITLE 17, CALIFORNIA ADMINISTRATIVE CODE 

Add Subchapter 2.5, Section 85000 of Title 17, California Administrative C de, 

to read as follows: 

Subchapter 2.5. Compliance Schedule Regarding Visible Emissions from 

Specified Vessels 

85000. Compliance Schedule for United States Navy Vessels. 

(a) During the period from January l, 1984 to January l, 1986, the 

• visible emission standard set forth in Section 41701 of the Health and Saf ty 

Code shall be extended from a period or periods aggregating three minutes n 

any one hour to a period or periods aggregating fifteen minutes in any one 

hour for emissions, during the cold light-off of one boiler per vessel, 

United States Navy vessels in Navy classes AVT-16, CG-16, CG-26, CV-41, 

CV-60, CV-59, DD-710, QQ-93+T-QQ-933T DD-945, QQ-948, DDG-2, QQG-3+, DDG-3 , 

LSD-28, 88-61, and CV-64. 

• 
(b) During the period from January l, 1984, to January l, 1985, the 

visible emission standard set forth in Section 41701 of the Health and Saf ty 

Code shall be extended from a period or periods aggregating three minutes ·n 

any one hour to a period or periods aggregating nine minutes in any one ho r 

for emission, during the cold light-off of one boiler per vessel, from Uni ed 

States Navy vessels in Navy classes FFG-1, AD-14, QQ-743, FF-1040, QQ-784, 

DD-825, QQ-B76T DD-886, AR-6, A0-146, AVM-1, AE-21, and AE-24. 



(c) During the period from January l, 1985 to January l, 1986, the 

visible emission standard set forth in Section 41701 of the Health and Safe y 

Code shall be extended from a period or periods aggregating three minutes i 

any one hour to a period or periods aggregating six minutes in any one hour 

for emissions, during the cold light-off of one boiler per vessel, from Uni ed 

States Navy vessels in Navy classes FFG-1, AD-14, DD-743, FF-1040, DD-784, 

DD-825, DD-876, DD-886, AR-6, A0-146, AVM-1, AE-21, and AE-24, only if 

sufficient steam at the required pressure is not available at dockside to 

enable light-off in compliance with the visible emission standard set forth in 

Section 41701 • 

NOTE: Authority cited: Sections 39600, 39601, and 41704.5, Health and Safety 
Code. Reference: Sections 41701, 41704(j), 41704(k), and 41704.5, Health and 
Safety Code • 

• 

• 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Adoption of Subchapter 2.5, Section 8 
into Title 17, California Administrative Code, Regarding Visible 
Emissions from Certain United States Navy Steam Vessels 

Agenda Item No.: 83-8-3 

Public Hearing Date: June 29, 1983 

Response Date: August 4, 1983 

Issuing Authority: Executive Officer 

CoITTnent: No comments were received identifying any significant environmen 
issues pertaining to this item. The staff report identified no 
adverse environmental impacts, although it provides a compliance 
schedule that continues relaxation of the state visible emission 
standard during cold boiler light-off for certain United States 
vessel classes for a limited time. 

Response: Because certain Navy vessels are unable to meet the standard of 
more than three minutes of excess visible emissions in any one 
until January l, 1986, enforcement of the three-minute standard 

al 

avy 

no 
our 

• 

CERTIFIED: 

• Date: 

between January l, 1984, and January l, 1986, would likely result in 
the issuance of notices of violation by air pollution control 
district personnel, but not in reduced emissions. 



State of California 

Memorandum 

Date ,Gordon Van Vleck December 1,193
Secretary 

Subject:Resources Agency Filing of Noti e of 
Decisions of t e Air 
Resources Boa 

Pursuant to Title 17 • Section 60007 (b), and in compliance with Air Resour es 
Board certification under section 21080.5 of the Public Resources Code, th 
Air Resources Board hereby forwards for posting the attached notice of dec·sion 
and response to environmental comnents raised during the comment period. 

ATTACHMENTS 
83-14.,\ 
83-16 
83-21 
83-22 
83-24 

From 

• 

• 

RECEIVED BY 
Office of the Secretary 

\DECO 6198j 

kelOlll'C8& Agency of California 



State of California 
AIR RESOURCES BOARD 

Resolution 83-16 

June 30, 1983 

Agenda Item No.: 83-9-1 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize he 
Air Resources Board (the "Board") to adopt standards, rules, and regulatio s 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Sections 39002, 43000, 43013, 43101, and 43104 of the Health and 

• 
Safety Code authorize the Board to adopt emission standards and test pro
cedures to control air pollution caused by motor vehicles; 

WHEREAS, Section 43100 of the Health and Safety Code authorizes the Board o 
certify new motor vehicles, and Section 43102 provides that no new motor 
vehicle shall be certified unless it meets the emission standards and test 
procedures adopted by the Board; 

WHEREAS, Section 43106 of the Health and Safety Code requires that each ne 
motor vehicle required to meet the emission standards established pursuant to 
Section 43101 be, in all material respects, substantially the same in con
struction as the test motor vehicle certified by the Board; 

WHEREAS, Section 43204 of the Health and Safety Code requires the manufact rer 
of each motor vehicle and motor vehicle engine to warrant to the ultimate 
purchaser and each subsequent purchaser that the motor vehicle or engine i 

• (l) Designed, built, and equipped so as to conform, at the time of sa e, 
with the applicable emission standards; 

(2) Free from defects in materials and workmanship which cause such m tor 
vehicle or motor vehicle engine to fail to conform with the 
applicable regulations for its useful 1ife; 

WHEREAS, the certification procedures adopted by the Board require a demon
stration that the vehicle complies with the applicable emission standards 
throughout the useful life of the motor vehicle; 

WHEREAS, the Board has adopted emission control system warranty regulations 
which are set forth in Title 13, California Administrative Code, Sections 2035 
et seq., including the Emissions Warranty Parts List, dated December 14, 1978; 
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WHEREAS, the Legislature has recently amended Health and Safety Code 
Section 43204 (Stats 1982, Ch. 1173; AB 2046) to reduce the warranty coverage 
required on specific emissions-related components for those new vehicles 
certified to the optional emission standards pursuant to Section 1960.15, 
Title 13, California Administrative Code, and first sold on or after 
January l, 1983; 

WHEREAS, in 1982 the Legislature authorized {Stats 1982, Ch. 892) the impl -
mentation of a biennial motor vehicle inspection and maintenance program in 
the major urban nonattainment areas of the state which is scheduled to 
commence operations in March 1984; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that no project having potential significant adverse environmental 

• 
impacts be adopted as originally proposed if feasible alternatives or 
mitigation measures are available to reduce and avoid such impacts; 

WHEREAS, the staff has proposed regulatory amendments reflecting the 
provisions of AB 2046 and has prepared a staff report evaluating the propo ed 
amendments and indicating that except for the amendment reducing the warra ty 
coverage on vehicles certified to California optional standards, these ame d
ments would not be expected to result in any significant potential adverse 
environmental impacts; 

WHEREAS, a public hearing and other administrative proceedings have been h ld 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part l, Division 3, Title 2 of the Government Code; and 

WHEREAS, the Board finds that: 

• 
The emission control system warranty regulations have been effective i 
reducing in-use defects in emissions-related parts and encouraging rep ir 
when emissions-related parts fail; 

It is necessary and appropriate to amend these warranty regulations to 
reflect the reduced warranty coverage provided by Health and Safety Coe 
Section 43204, as amended in 1982, for vehicles certified to the Boards 
optional standards; 

It is necessary and appropriate to amend Section 2039 of these warrant 
regulations to address the revised motor vehicle inspection program 
authorized by the Legislature in 1982; 

It is necessary and appropriate to add to the Emissions Warranty Parts 
List certain parts whose failure is likely to impair substantially the 
ability of a vehicle's emissions control system to reduce exhaust 
emissions as required, as demonstrated during the Board's administrati n 
of the existing regulations; 



-3-

A potentially significant adverse environmental effect may result from 
this action in that there may be increased emissions from motor vehicl 
although any such increases from the failure of emission control syste 
components will be limited to the extent that they are detected and 
repaired as a result of the motor vehicle inspection program authorize in 
1982 for California's major urban nonattainment areas. 

There are no feasible alternatives or mitigation measures available to 
reduce any potential adverse air quality impacts from the amendment 
reducing warranty coverage consistent with Health and Safety Code Section 
43204, and in all other respects the adoption of the proposed amendmen s 
will not result in potential adverse environmental impacts. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby adopts amendments to 
Title 13, California Administrative Code, Sections 2035, 2036(c), 2039, an 
the Emissions Warranty Parts List referenced in Section 2036(c), as set to th 
in Attachments I and II. 

BE IT FURTHER RESOLVED that the added parts adopted herein for the warrant 
parts list referenced in Section 2036(c) shall not be required for the 
manufacturers' statements submitted under Section 2036 before the 1985 mod l 
year. 

BE IT FURTHER RESOLVED that the Board hereby determines that the regulator 
amendments adopted herein do not render California regulations less protec ive 
of public health and welfare than the comparable federal standards or 
inconsistent with Section 202(a) of the Clean Air Act. 

• 

BE IT FURTHER RESOLVED that each part of the regulations amended herein sh 11 
be deemed severable, and, in the event that any part of these regulations is 

• 
held to be invalid, the remainder of the regulations shall continue in full 
force and effect • 

I certify that this a true and 
correct copy of Resolution 83- 6 
as adopted by the Air Resource 
Board. 



ATTACHMENT I 

PROPOSED AMENDMENTS 
TO TITLE 13, CALIFORNIA ADMINISTRATIVE CODE, SECTIONS 2035 AND 3039 

Amend Section 2035(c)(l) by adding a new subsection (F), and renumbering the 

remaining subsection to read as follows: 

• 

(F) In the case of vehicles certified to the optional emission standards 

pursuant to Health and Safety Code Section 43101.5(a), which are sold on or 

after January l, 1983, for fuel metering and iqnition components containec in 

the state board's "Emissions Warranty Parts List", dated December 14, 197~, as 

amended June 29, 1983, a period of use of two years or 24.000 miles, whicl ever 

first occurs, and for all other warranted parts, a period of use of five ~ears 

or 50,000 miles, whichever first occurs. 

(G) f~ ➔ In the case of all other light-duty, medium-duty and heavy-dtty 

vehicles, and motor vehicle engines used in such vehicles, a period of use of 

- five years or 50,000 miles, whichever first occurs. 

Amend Section 2035(c)(l)(G)(2) to read as follows: 

(2) "Warranted part" means any emissions-related part installed on a 

• motor vehicle or motor vehicle engine by the vehicle or engine manufacturer 

which is included on the "Emissions Warranty Parts List" required by Section 

2036fs ➔ (c) and approved for the vehicle or engine by the e*esijt4Ye-Qff4se1 

executive officer. 



Amend Section 2036{c) to read as follows: 

(c) Commencing with 1980 models sold on or after September l, 1979, 

furnish with each new vehicle or engine a list of the "warranted parts" 

installed on that vehicle or engine. The list shall include those parts 

included on the Air Resources Board "Emissions Warranty Parts List," dated 

December 14, 1978, as amended on June 29, 1983, and incorporated herein by 

reference. 

Amend Section 2039 to read as follows: 

• 2039. This section shall apply to passenger cars, light-duty trucks, 

medium-duty and heavy-duty vehicles and motorcycles required to be inspect 

pursuant to tAe-MeteP-VeA4e+e-fRs~eet4eR-?P8§Pa~-fM¥f?1-esta~+4sAee-~wPswa1t 

te-~eet4eR-9BB9T~Q-et-se~Ty-8F-tAe-6a+4Fe~R4a-BYs4Ress-aRe-?PeFess4eRs-6ee, 

any statutorily authorized motor vehicle emissions inspection and maintena ce 

pro ram. The provisions of this section shall be contained in the warrant 

statement required pursuant to Section 2036(d). 

(a) The owner of such a vehicle which fails in the inspection during 

• 
ts 

useful life may choose to have the vehicle repaired at a warranty station • 

(l) If the warranty station identifies that the ll4\Lf? inspection 

was caused by the failure or malfunction of a "warranted part", then the 

vehicle manufacturer shall be liable for all expenses involved in detectin 

and correcting the part failure or malfunction, unless the warranty statio 

demonstrates that the part failure or malfunction was caused by abuse, 

neglect, or improper maintenance as specified in Subsection 204l(a), or 

caused by an improper adjustment as specified in Subsection 204l(b). 



co ts 

(2) If the warranty station demonstrates that the MV±P inspection failure 

was caused by one or more of the conditions excluded from warranty coverag 

pursuant to Section 2041, the vehicle owner shall be liable for all diagno tic 

and repair expenses. Such expenses shall not exceed the maximum repair 

permissible under the MV±P inspection program. 

(3) If the warranty station identifies that the MV!P inspection 

was caused by one or more defects covered under warranty pursuant to these 

regulations in combination with one or more conditions excluded from warra ty 

coverage pursuant to Section 2041, then the vehicle owner shall not be cha ged

• for that portion of the diagnostic and repair costs related to detecting ad 

repairing the warrantable defects. 

• 

{b) In the alternative, the owner of a vehicle which fails an ~V±P 

inspection may choose to have the vehicle repaired somewhere other than at a 

warranty station. If a warrantable defect is found, the vehicle owner may 

deliver the vehicle to a warranty station and have the defect corrected fr e 

of charge. The vehicle manufacturer shall not be liable for any diagnosti 

expenses incurred at a service establishment not authorized to perform 

warranty repairs, except in the case of an emergency as specified in 

subsection 2037(d). 

NOTE: Authority cited: Sections 39600 and 39601. Health and Safety Code. 
Reference: Sections 43106 and 43204, Health and Safety Code. 



Attachment II 

State of California 
AIR RESOURCES BOARD 

·'_December 14, 1978 
Ar:iended June JO,. 1983 

Emissions lfarranty Parts List 

I. Fuel Metering System 

A. Carburetor and internal parts (or fuel injection system}* 

• 
B. Air/fuel ratio feedoack and control system -
C. Cold start enrichment system: 

II. Air Induction System 

A. Controlled hot air intake syster.i
B. Intake manifold 
C. Heat riser valve and assembly 
D. Turbocharger systems 

III •. Ignition System 

A. Distributor and internal parts* 
B. Spark advance/retard system -
C. Spark plugs* 
D. Ignition co11 and/or control module 
E. Ignition ilires.::_ 

• I I/.. Evaporative Control System 

A. Vapor storage canister 
B. Vapor-liquid separator
C. Fuel tank and filler cap 

V. Positive Crankcase Ventilation (PCV) System 

A. PCV valve 
B. Oil filler cap 

VI. Exhaust Gas Recirculation (EGR) System 

A. EGR valve body, and carburetor spacer if applicable
B. EGR rate feedback and control syste1:i 



VI I. Air !~jection Systen 

A. Air punp 
B. Valves affecting distribution of flow 
C. Distribution manifo1d 

VIII. Catalyst or Thernal Reactor SysteQ
.• 

A. Catalytic convertef &constricted fuel filler neck 
B. Thermal reactor 
C. Exhaust manifold 
D. Exhaust portliner and/or double walled exhaust pipe 

IX. Miscellaneous Items Used in Above Systems 

A. Hoses, clamps, fittings end, tubing, sealin askets or device • 
and r.iounting hardware* - -

B. Pulleys, belts and idlers* 
C. Vacuum, temperature, and time sensitive valves and switches 
D. Electronic controls 

* These ite7S are warranted for t1,o years or 24 000 niles, vihicheve ·rst 

• 
occurs, if t emission sta 

• 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Title 13, California 
Administrative Code, Sections 2035 and 2039 regarding Warranty f 
Emissions-Related Parts and the December 14, 1978 Emissions 
Warranty Parts List Incorporated in Section 2036 

Agenda Item No.: 83-9-1 

Pub I ic Hearing Date: June 29, 1983 

Response Date: June 29, 1983 

Issuing Authority: Air Resources Board 

Comment: Although increased exhaust emissions from some motor vehicles my 
result from the regulatory amendments regarding warranty 
coverage, there are no feasible alternatives or mitigation 
measures available to reduce such potential adverse air quality 
impacts from the amendment reducing warranty coverage consistent 
with Health and Safety Code Section 43204. In all other 
respects, the regulatory amendments will not result in potential 
adverse environmental impacts. 

Response: N/A 

• 
CERTJFJEO,~

/ Bo ecretary 

Date: ~;1.//J
7 

RECllVEOBY 
Oflic:t of the S.Crell!J 

il)£C O6 19bJ 

ICliQII~ Agency Of C8lifomla 



State of California 

Memorandum 

Dote :Gordon Van Vleck 
Secretary 

Subject:Resources Agency Filing of Nati e of 
Decisions oft e Air 
Resources Boar 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resour es 
Board certification under section 21080 •. 5 of the Public Resources Code, th 
Air Resources Board hereby forwards for posti'ng the attached notice of dee sion 
and response to environmental colllllents raised during·the comment period. 

From 

• 

• 

ATTACHMENTS 
83-14 
83~15 
I I · 

83-21 
83-22 
83-24 

RECEIVED BV 
Office of the SecratatY 

.DEC O 6 19b .., 

R810UfC8S Agency of Califomilll 



State of California 
AIR RESOURCES BOARD 

Resolution No. 83-18 

June 3'0, 1983 

WHEREAS, James G. Leathers has served with distinction as a member of the 
Air Resources Board from September 1979 through June 1983; 

WHEREAS, as a rice grower and active member of California's agricultural 
community, Jim has worked persistently and enthusiastically for the. 
well-being of every Californian by urging all segments of society to 
share the load and do their part to clean up the air; 

• WHEREAS, his equanimity, sense of fairness, and solid judgment have 
allowed him to pierce through complex technical issues towards the goal
of clean and healthy air; 

WHEREAS, Jim's integrity, forthrightness, and sense of humor have been 
instrumental in seeing the Board through many challenges, including the 
development of innovative agricultural burning regulations, the adoption 
of stringent ambient air quality standards, the implementation of 
trend-setting gasoline and diesel motor vehicle emission standards, and 
the initiation of a program to control toxic air contaminants; 

WHEREAS, Jim has demonstrated his special concern for California's 
agriculture by serving as Chairman of the ARB's Agricultural Advisory 
Committee and by leading a successful campaign to educate growers,
workers, and consumers alike about the effects of air pollution on crops
and vegetation; and 

WHEREAS, Jim is a pleasure to work with and has fostered mutual respect 
and understanding between the staff of the ARB and our colleagues at the 
Air Pollution Control Districts. 

NOW, THEREFORE BE IT RESOLVED that the Air Resources Board extends its 
deepest appreciation to Jim Leathers and expresses its thanks for his 
contribution to California's progress towards clean air. 

Gordon Duffy, Chairman· 

Laurence S. Caretto, Member Tirso del Junco, Member· 

Betty S. lchi kawa, Member John F. Doyle, Member 

Tom Hamilton, Member J. Gordon Kennedy, Member 



i State of California 
AIR RESOURCES BOARD 

Resolution 83-19 
July 29, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effectiv 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1219-100 entitled 
"Particulate and Gas Phase Mutagens in Ambient and Simulated Atmospheres" has 
been submitted by Statewide Air Pollution Research Center, University of 
California, Riverside to the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approva 1; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1219-100 entitled "Particulate and Gas Phase Mutagens in 
Ambient and Simulated Atmospheres" submitted by the Statewide Air 
Pollution Research Center, University of California, Riverside for a tot 1 
amount not to exceed $160,000; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

Proposal Number 1219-100 entitled "Particulate and Gas Phase Mutagens in 
Ambient and Simulated Atmospheres" submitted by the Statewide Air 
Pollution Research Center, University of California, Riverside for a tot 1 
amount not to exceed $160,000; and 

BE IT FURTHER RESOLVED, that the Executive Officer is authorized to initiate 
administrative procedures and execute all necessary documents and contracts 
for the research effort proposed herein in an amount not to exceed $160,000. 

I hereby certify that the a ove 
is a true and correct copy f 
Resolution 83-19 as adopted by
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-ll-2a 
DATE: July 29, 19 3 

Research Proposal No. 1219-100 entitled "Particulate and 
Gas Phase Mutagens in Ambient and Simulated Atmospheres". 

Adopt Resolution 83-19 approving Research Proposal No. 
1219-100 for funding in an amount not to exceed $160,000. 

Respirable particles in California's polluted air basins 
contain combustion-generated carcinogens such as 
benzo(a)pyrene (BaP). Furthermore, application of the Ams 
Salmonella typhimurium assay to extracts of ambient 
particulate organic matter (POM) has shown they contain 
strong, direct mutagens as well as promutagens such as 
BaP. Similar considerations apply to POM directly emitte 
from motor vehicles, especially those with diesel engines
There is also evidence for the existence of gaseous 
mutagens in urban atmospheres. Questions critical to 
risk-assessment evaluations of alternate control strategi s 
for mutagenic species in the atmosphere include: what ar 
the chemical structures of these mutagenic compounds, how 
are they formed and what are their concentrations in 
ambient POM? To begin to answer these questions a 
three-part program has been proposed. 

1. Mutagenic and Chemical Composition of Particles in 
Ambient Air 

Ambient particulate matter will be collected over a 
four-day period in September 1983 during a period of 
high photochemical activity. Samples will be 
collected at El Monte and at Riverside and on a 
schedule which permits study of diurnal changes. Th 
particulate matter will be analyzed for mutagenicity
lead, bromine, total carbon, elemental carbon, 
sulfate, nitrate and various elements. Concurrent 
with these analyses, CO, NO, 03, PAN, wind 
direction, wind velocity, temperature, dew point,
light intensity, THC, NMHC and CH4 will be measured 
continuously. The results from analyses of the 
particulate samples and the continuous monitoring wi 1 
be analyzed for possible correlations of direct 
mutagenicity with co-pollutants. 



• • 

Proposal No. 1219-100 -2- July 29, 1 83 

2. Development, Optimization and Testing of Ames Assay
for the Testing of Gas-Phase Mutagens and its 
Appl1cat1ons to Polluted Atmospheres 

• 

Once the Ames test is optimized from gas-phase 
mutagens, testing will be done using concentrated 
surrogate smog mixtures generated in the SAPRC 
chambers. Initially dark and irradiated 
hydrocarbon/NOx mixtures will be used. Subsequently
individual gaseous pollutants suspected of being
mutagenic, such as HONO, PAN, N02 and 03, will be 
tested using the same exposure system as in the smog
chamber experiments described above • 

3. Investigation of the Mutagenicities of Model 
Peroxycompounds Utilizing the New Ames Strain TA 102 

The investigation will evaluate the suitability oft e 
new Ames tester strain TA 102 for the mutagenic
detection of peroxycompounds such as endoperoxides,
hydroperoxides, and peracids; these might serve as 
model compounds for oxymutagens formed by atmospheri
reactions of singlet oxygen and hydrogen peroxide wi h 
PAHs, olefins, and aromatic acids, respectively. l 

This project will substantially improve the capabilities f 
the ARB, local air pollution control districts and others 
to assess possible risks to public health due to toxic ai 
contaminants and thereby help to distinguish insignifican 
or acceptable risks from unacceptable risks. In addition 
where unacceptable risks may occur, the information 
obtained will help to establish a scientifically sound an 
defensible basis for public policy action to mitigate
excessive risks. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-20 
July 29, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effectiv 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1217-100 (R) entitled 
"Optimization and Performance Evaluation of Catalytic Trap Oxidizer for 
Exhaust Particulate Reduction on Diesel Buses" has been submitted by Johnso 
Matthey Inc. to the Air Resources Board; and 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1217-100 (R) entitled "Optimization and Performance 
Evaluation of Catalytic Trap Oxidizer for Exhaust Particulate Reduction on 
Diesel Buses" submitted by Johnson Matthey Inc. for a total amount not o 
exceed $90,071; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant tote 
authority granted by Health and Safety Code Section 39703, hereby accepts t e 
recommendation of the Research Screening Committee and approves the followi g: 

• 
Proposal Number 1217-100 (R) entitled "Optimization and Performance 
Evaluation of Catalytic Trap Oxidizer for Exhaust Particulate Reduction on 
Diesel Buses" submitted by Johnson Matthey Inc. for a total amount not o 
exceed $90,071; and 

BE IT FURTHER RESOLVED, that the Executive Officer is authorized to initiat 
administrative procedures and execute all necessary documents and contracts 
for the research effort proposed herein in an amount not to exceed $90,071. 

I hereby certify that the abo e 
is a true and correct copy of 
Resolution 83-20 as adopted b 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-11-2b 
DATE: July 29, 1 83 

Research Proposal No. 1217-100 (R) entitled "Optimizatio
and Performance Evaluation of Catalytic Trap Oxidizer fo 
Exhaust Particulate Reduction on Diesel Buses". 

Adopt Resolution 83-20 approving Research Proposal No. 
1217-100 (R) for funding in an amount not to exceed $90, 

Particulate emissions from diesel engines are a signific nt 
air pollution concern because of the potential carcinoge ic 
hazards posed by these emissions, their potential to red ce 
visibility, and their soiling effects on materials. While 
devices to reduce particulate emissions from light-duty
diesel engines have been extensively studied and are 
expected to be in commercial service by 1986, this 
technology has not been fully demonstrated for heavy-dut
diesel engines. 

In order to evaluate the current technology, the ARB sta f 
has suggested a demonstration of particulate controls on a 
transit coach. The engines used on buses are predominantly 
two-cycle, direct injection types; they are generally
larger and have lower exhaust temperatures than diesel 
engines in automobiles. They also produce significantly
larger quantities of polynuclear aromatic hydrocarbons in 
their exhaust. 

The Manufacturers of Emission Controls Association (MECA) 
was contacted by the ARB regarding participation in the 
transit coach demonstration of a particulate trap and 
regeneration system, and they in turn solicited interest 
from the manufacturers who produce these devices and 
systems. Three respondents expressed interest, but only 
one, Johnson Matthey, is able to provide both a trap and 
regeneration system. Engine dynamometer testing at 
Southwest Research Institute has shown that a regeneratio 
system is essential for trap operation with the diesel 
engine used in most transit coaches. Both Corning and 
NGK-Locke can provide only a trap system. At this time, 
regeneration technology is not available from the latter 
manufacturers. 

This proposed study seeks to obtain baseline emissions da a 
on a representative diesel-powered bus, to scale up and 
optimize the performance of a Johnson Matthey Catalytic 
Trap Oxidizer for this engine, and to evaluate performanc
of the engine and Catalytic Trap Oxidizer in normal bus 
service for a period of about six months. The results fr m 
this study will greatly assist the ARB staff in evaluatin 
the technical feasibility and cost effectiveness of fitti g 
Catalytic Trap Oxidizers to new and existing bus engines s 
a means of improving air quality. 
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State of California 
AIR RESOURCES BOARD 

Resolution 83-21 

July 28, 1983 

Agenda Item No. 83-10 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board (the "Board") to adopt standards, rules, and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

• 
WHEREAS, Section 43100 of the Health and Safety Code authorizes the Board o 
certify new motor vehicles; 

WHEREAS, Section 43102 of the Health and Safety Code, as amended in 1981 
(stats 1981, ch 1185; AB 965), directs the Board to adopt certification and 
enforcement regulations, no later than for the 1983 model year, which will 
allow a manufacturer to certify in California federally certified light-d ty 
motor vehicles which are unavailable in this state provided that their 
emissions are offset by the manufacturer's California-certified vehicles 
emissions are below the applicable California standard; 

• 

WHEREAS, in 1982 the Board adopted "Guidelines for Certification of 1983 odel 
Year Federally Certified Light-Duty Motor Vehicles for Sale in California,'' 
(the "Guidelines") and adopted Section 1960.5 and amended Section 2061, Title 
13, California Administrative Code, which incorporate the Guidelines, to 
implement AB 965 for the 1983 model year; 

WHEREAS, the California Environmental Quality Act (CEQA) and Board regula ions 
require that no project having significant adverse environmental impacts e 
adopted as originally proposed if feasible alternatives or mitigation mea ures 
are available; 

WHEREAS, a public hearing and other administrative proceedings have been 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part l, Division 3, Title 2 of the Government Code; and 

WHEREAS, the Board finds that: 

The 1983 model year program for certification of federally certified 
light-duty vehicles for sale in California has enabled manufacturers to 
offer otherwise unavailable models in California; 

Extension of the present program with minor technical changes would 
continue to enable sale of otherwise unavailable models in future ye rs; 

While the adverse emissions impact of the program for the 1983 model year 
is negligible, extension of the program on a permanent basis could r sult 
in a cumulative significant adverse emissons impact in later years a 
more federally certified vehicles join the California fleet; and 



The measures contained in the program approved herein which limit 
federally certified vehicles certified for sale in California to thos 
necessary to satisfy the unavailability problem, and which extend the 
program only through the 1987 model year, mitigate the adverse emissi ns 
impact to the maximum extent currently feasible; no additional mitiga ion 
measures or alternatives which meet the requirements of AB 965 and wold 
eliminate or substantially further reduce any significant adverse 
environmental impact are currently available. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves amendments t 

Section 1960.5, Title 13, California Administrative Code, as set fort in 
Attachment A; 

Section 2061, Title 13, California Administrative Code, as set forth in 
Attachment B; and 

• "Guidelines for Certification of 1983 Model Year Federally Certified 
Light-Duty Motor Vehicles for Sale in California'', as set forth in 
Attachment C; 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt 
the amendments set forth in Attachments A, B, and C after making them 
available to the public for a period of 15 days, provided, however, that the 
Executive Officer shall consider such written comments as may be submitte 
during this period, and shall present the regulations to the Board for fu ther 
consideration if he determines that this is warranted in light of the wri ten 
comments received. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to re 
annually to the Board on the effect of the program approved herein on mod 
availability and vehicular emissions. 

• 
BE IT FURTHER RESOLVED that the Board directs the Executive Officer to pr 
for formal Board consideration amendments to the Guidelines which would 
provide for offsetting of particulate emissions. 

BE IT FURTHER RESOLVED that the Board finds that the regulations as appro 
and amended herein, individually and in the aggregate with the other 
California motor vehicle emission regulations, are at least as protective 
public health and welfare as comparable federal regulations and are consi 
with Section 202(a) of the federal Clean Air Act. 

I certify that this is a tr e 
and correct copy of Resolution 
83-21 as adopted by the Air 
Resources Board. 

ry 



ATTACHMEN A 

Proposed Jlmendment to Section 1960.5 of 
Title 13, California Administrative Code 

Jlmend Section 1960.5, Title 13, California Administrative Code, as 

fol lows: 

1960.5. Certification of 1983 An¢/i~~~¢~~¢~t through 1987 Model Yea 

Federally Certified Light-Duty Motor Vehicles for Sale in California. 

(a) The exhaust emissions from new 1983 j¢¢/~~~i¢~¢¢¢t through 1987 

model year federally certified passenger cars and light-duty trucks, subj 

• to registration and sold and registered in this state pursuant to Section 

43102{b) of the California Health and Safety Code, shall not exceed the 

applicable federal emissions standards as determined under applicable fed 

test procedures. 

{b) With respect to any new vehicle required to comply with the 

• 

ct 

ral 

standards set forth in paragraph (a), the manufacturer's written maintena ce 

instructions for in-use vehicles shall not require scheduled maintenance ore 

frequently than or beyond the scope of maintenance permitted under the te t 

procedures referenced in paragraph (a). Any failure to perform scheduled 

maintenance shall not excuse an emissions violation unless the failure is 

related to or causes the violation. 

(c) The standards and procedures for certifying in California 1983 

~¢~/i¢~i¢~~¢¢t through 1987 model year federally certified light-duty mot r 

vehicles are set forth in "Guidelines for Certification of 1983 A¢¢/j¢~i¢ ¢¢¢t 

through 1987 Model Year Federally Certified Light-Duty Motor Vehicles for 

Sale in California", adopted July 20, 1982, as last amended-'--------------+--

NOTE: Authority cited: Sections 39601, 43100 and 43102, Health and Safe y 
Code. Reference: Section 43102, Health and Safety Code. 



ATTACHME TB 

Proposed /lrnendment to Title 13, California Administrative Code 

Amend Section 2061, Title 13, California Administrative Code, as fol ows: 

2061. Assembly-Line Test Procedures--1983 and Subsequent Model Year 

• 

New 1983 and subsequent model year passenger cars, light-duty trucks and 

medium-duty vehicles subject to certification and manufactured for sale i 

California shall be tested in accordance with the "California Assembly-Li e 

Test Procedures for 1983 and Subsequent Model Year Passenge Cars, Light-D ty 

Trucks and Medium-Duty Vehicles;"..2.. adopted November 24, 1981, including 

federally certified light-duty motor vehicles, except as provided in 

"Guidelines for Certification of 1983 ~vlti/%~~~¢~~¢vlt through 1987 Model Y ar 

Federally Certified Light-Duty Motor Vehicles for Sale in California", ad pted 

July 20, 1982, as last amended 

NOTE: Authority cited: Sections 39515, 39601 and 43210, Health and Safe y 
Code. Reference: Sections 43102, 43105, 43210, 43211 and 43212, Health nd 
Safety Code . 

• 



GUIDELINES FOR CERTIFICATION OF 1983 A~0/$~i$i0~i~l THROUGH 1987 
MODEL YEAR FEDERALLY CERTIFIED LIGHT-DUTY MOTOR 

VEHICLES FOR SALE IN CALIFORNIA 

I. APPLICABILITY 

These guidelines adopted pursuant to Section 43102(b) of the Califor 

Health and Safety Code are applicable to 1983 ~n~li~~i~~~~nt through 1987 

model year federally certified light-duty motor vehicles proposed for sale 

California. These guidelines are not applicable to medium-duty trucks, 

• 
motorcycles, heavy-duty engines, heavy-duty vehicles, emergency vehicles, 

vehicles with engines having a displacement less than 50 cubic inches • 

II. DEFINITIONS 

For the purposes of these guidelines: 

l. .'.'._Light-duty motor vehicle.'.'._ means a vehicle having a 

manufacturer's maximum gross vehicle weight rating of unde 

• 

ia 

in 

r 

6,001 pounds (California Health and Safety Code Section 39 35). 

2. ''California vehicle" means a motor vehicle originally 

certified in California by an Executive Order. 

3. "Equivalent inertia weight (EIW)" is defined under 

subparagraph 86.l29-79(a), Title 40, Code of Federal 

Regulations. 

4. "Federal vehicle'' means a motor vehicle originally certifi d 

federally by a Certificate of Conformity. 

5. "Model" means a unique combination of car line, basic engi e, 

and transmission class, or as defined by a manufacturer wi h 

the approval of the Executive Officer. 

6. "Car Line" means a name denoting a group of vehicles withi a 

make or car division which has a degree of commonality in 

- l -



construction (e.g., body, chassis). Car line does not 

consider any level of decor or opulence and is not general 

distinguished by characteristics as roof line, number of 

doors, seats, or windows, except for station wagons or 

light-duty trucks. Station wagons and light-duty trucks a 

considered to be different car lines than passenger cars. 

7. "Basic Engine" means a unique combination of manufacturer, 

engine displacement, number of cylinders, fuel system (as 

distinguished by use of carburetor or fuel injection), and 

• catalyst usage. 

8. "Transmission Class" means a group of transmissions having 

y 

e 

the 

following common features: basic transmission type (manua, 

automatic, or semi-automatic), number of forward speeds (e 

manual four-speed, three-speed automatic, two-speed semi

automatic) • 

III. CERTIFICATION OF FEDERAL VEHICLES 

• 
To receive certification for federal vehicle sales in California, a 

manufacturer shall: 

A. Provide to the Executive Officer evidence of federal certificat 

and a statement that the model(s) for which certification is 

requested are not available in California. 

B. Provide a F4¥e-yea~f5Q,QQQ-ffi4+e warranty on emissions-related p 

in accordance with Sections 2035 et seq., Title 13, California Administrat 

CodeT, as they apply to vehicles certified under the primary California 

standards. However, ~federal vehicles which are offset by California vehi 

certified to a 100,000.:_mile optional standard shall provide a ten.:_year/ 

- 100,000.:.mile warranty. 

- 2 -

g., 

on, 

rts 

ve 

les 



C. Provide: l) certification emission levels of federal models 

intended for sale in California, 2) quarterly production report, 

by model and engine family, of vehicles intended for sale or sod 

in California, and 3) other information which the Executive Off cer 

deems necessary to calculate emissions offset credits, emission 

deficits, or air quality impacts. 

D. Label each vehicle on the assembly-line with the statement 

"conforms to federal regulations and is certified for sale in 

California'' to distinguish federal vehicles certified for sale n 

• California from other federal YeR~e~es and f~effi California 

vehicles. 

IV. ASSEMBLY-LINE AND ENFORCEMENT TESTING 

A. All federal vehicles certified and intended for sale in Califor ia 

shall comply with all provisions of the applicable California 

Assembly-Line Test Procedures, except that: 

• 
l. The Executive Officer, at his or her discretion, 

quality audit emissions data from other sources in lieu of 

2 percent quality audit of federal vehicle production inte ded 

for sale in California. 

2. Manufacturers which have projected sales of less than l,OO 

federal vehicles per model year in California shall be exe t 

from the 2 percent quality audit requirement. However, such 

manufacturers shall submit to the Executive Officer any other 

similar data which may be available. 

- 3 -



l 3. Data submitted in lieu of 2 percent quality audit data sha 

be accompanied either by a statement that the data were 

generated according to California Assembly-Line Test 

Procedures, or by a description of how the testing and 

analysis procedures used depart from California Assembly-L·ne 

Test Procedures. 

4. 3T The Executive Officer, at his or her discretion, may waive the 

requirement for 100 percent steady state emissions testing of 

federal vehicles intended for sale in California in cases 

• where lack of test facilities or other factors would pl ace 

undue burden on vehicle manufacturers. 

B. All federal vehicles certified for sale in California shall be 

subject to the compliance testing requirements of Title 13, 

California Administrative Code. 

v. OFFSETTING PROCEDURE 

A. Emissions offsetting shall be limited as follows: 

l. By manufacturer. A manufacturer shall not trade, sell, 

• transfer, or in any other manner exchange emissions credits 

with another manufacturer, except that a manufacturer whic 

supplies engines to a vehicle manufacturer may also supply 

offsetting emission credits if the vehicle manufacturer's 

total production for California is less than 200 units per 

model year. 

2. By vehicle category. Vehicle categories are: (a) passenger 

cars and (b) light-duty trucks (less than 6.1.00l pounds gross 

vehicle weight rating). Emission credits from vehicles in one 

category shall not offset vehicles in the other category. 

- 4 -
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are offset b 

of the Executiv 

3. By fuel type. Offsetting shall be conducted only among 

vehicles with like fuels (e.g., gasoline to gasoline, dies 

to diesel, etc.). 

4. By durability option. Federal vehicles which 

California vehicles certified to the optional 1OO,OOO.:_mile 

emissions standards must demonstrate 1OO,OOO.:_mile 

or the equivalent, subject to the approval 

Officer. 

• 
5. By model. No federally certified vehicle shall be certifi d 

or sold in California if a comparable California model YeR·s+e 

of the same manufacturer is offered ~e~-tRe-+983 in the s e 

model year. 

6. By pollutant. Oxides of nitrogen (NOx) is the only pollutant 

which may be offset for passenger cars. Hydrocarbons, car on 

monoxide, and NOx may be offset for light-duty trucks. 

Evaporative hydrocarbons and particulates are not eligible for 

offsets. Total hydrocarbon data shall be compared directl to 

• non-methane hydrocarbon data for purposes of calculating 

offsets. 

B. Each manufacturer shall submit to the Executive Officer by 

October 1 of each year, or as soon thereafter as is practicable: 

(1) an estimate of the emissions credits which it will accrue based 

upon California certified emissions levels and projected sales of 

California vehicles; and (2) an estimate of the emissions credits 

which it will use based upon federal certification emissions 1 

and estimated sales of federal vehicles in California. These 

estimates may be changed at any time within the model year, su 

to the approval of the Executive Officer. 

-5-



C. Within the bounds of Part A, emissions credits that can be acer ed 

by a California certified vehicle shall be the difference betwe n 

the app.licable California standard and the certification emissi ns 

level+. 

m 
Estimated Credits = E Calsalesi (Cal std - Calcerti) 

i =l 

• 
Where: m = Number of California engine famil es 

certified to a set of California 
standards (passenger cars, 0-3999 
pounds EIW trucks, 4000-5999 poun s 
EIW trucks) for a given manufactu er. 

Cal sales = Manufacturer's projected sales by 
engine family. 

Calstd = Applicable California standard. 

Calcert = California engine family 
certification level listed on the 
Executive Order for the applicabl 
engine family. 

D. Within the bounds of Part A, the emissions required to offset a 

federal vehicle shall be the difference between the federal 

• certification level and the sales-weighted mean certification l vel 

of all California engine families (Calmean) as of February lT 

➔~ of the previous model year for passenger cars or the 

appropriate light-duty truck group as applicable. When a new 

standard is an estimated Calmean shall be determin 

at 80 ercent of the new standard. The estimated Calmean shall 

a licable for the initial model ear under the new standard o 

- 6 -



n 
Estimated Withdrawals= E Fedsalesi {Fedcerti - Calmean) 

j=l 

Where: n = Number of unavailable passenger car and 

Fedsales 

Fedcert 

Calmean 

• 

• 

light-duty trucks by model types. 

= Estimated sales of unavailable federal mode 
types in California for a given model year. 

= Federal certification level of the engine 
family containing the unavailable model. 
Federal certification level shall be taken 
the highest level, for each pollutant, of a 
emission data vehicle in an engine family. 

= Sales weighted mean certification emission 
level of all California engine families 
(industry-wide) within the appropriate 
standards category. 

E. The estimates referred to in Parts 8, C, and Dshall be correct d 

at year-end using vehicle production and assembly.:_line emission 

data, if available. 

F. For the purposes of withdrawals, the Oto 3..!..999 lbs. and 4..!..000 o 

5,999 lbs. EIW groups may be combined for light-duty trucks. 

G. Manufacturers shall individually be limited to withdrawing the 

following percentages of accured credits for offsetting federal 

vehicles: 

s 
y 

Passenger Car NOx - 8% 

Light-Duty Truck HC - 74% 

Light-Duty Truck CO - 17% 

Light-Duty Truck NOx - 39% 

- 7 -



State of California 
AIR RESOURCES BOARD 

Public Hearing to Consider Amendments to Sections 1960.5 and 2061, Title l , 
California Administrative Code, and Jlmendment of the Document Incorporated in 
Those Sections, Regarding Certification of Federally Certified Light-Duty 
Motor Vehicles for Sale in California 

3 
Public Availability Date: August 16, 

Hearing Date: July 28, 19 
983 

On July 28, 1983, the Air Resources Board approved amendments to 
Sections 1960.5 and 2061, Title 13, California Administrative Code, and to 

• 
its 

"Guidelines for Certification of 1983 Model Year Federally Certified 
Light-Duty Motor Vehicles for Sale in California" (the ''Guidelines''), whic 
are incorporated in those sections. Attached is a copy of the Board's 
Resolution 83-21, approving these amendments • 

The approved amendments contain certain modifications to the language 

• 

originally proposed by staff. Appended to Resolution 83-21 are the approv d 
amendments to Sections 1960.5 and 2061, and to the Guidelines, showing 
deletions from the originally proposed language in slashes, and additions in 
double underline. 

In approving the amendments, the Board directed the Executive Officer 
to adopt the amendments after making them available to the public for a period 
of 15 days, provided, however, that the Executive Officer shall consider such 
written comments as may be submitted during this period, and shall presen the 
regulations to the Board for further consideration if he determines that this 
is warranted in light of the written comments received. Any written comments 
must be received by August 31, 1983, to be considered . 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider .lvnendments to Sections 1960.5 and 2061 
Title 13, California Administrative Code, and the Amendment of 
Documents Incorporated in Those Sections, Regarding the Certifica 
of Federally Certified Motor Vehicles for Sale in California. 

Agenda Item No: 83-10-1 

Public Hearing Date: July 28, 1983 

Response Date: August 16, 1983 

• Issuing Authority: Executive Officer 

Comment: The only comment raising any environmental issues associated 
with the proposed action was made by the Jvnerican Motors 
Corporation (AMC). AMC commented that amending the regulati 
to permit offsetting credits between vehicle categories coul 
result in an air quality benefit. 

Response: Staff has determined that this issue is not significant. Th 
AMC proposal would likely cause increased emissions because 
increased use of offsetting credits to certify federally 
certified vehicles for sale in California is likely to resul 
an air quality detriment rather than an air quality benefit • 

• 
Date: 
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Stote of California 

Memorandum 

Gordon Van Vleck 
Secretary
Resources Agency 

~ ro 
oar ry 

From Air R Board 

Dote : 

Subject: 

December 7,193 

Filing of Noti e of 
Decisions of t e Air 
Resources Boar 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resour es 
Board certification under section 21080 •. 5 of the Public Resources Code, th 
Air Resources Board hereby forwards for posting the attached notice of dee sion 
and response to environmental comments raised durtng·the comment period. 

• 
ATTACHMENTS 

83-14 
83-15 
83-16 

I 17 
83-22 
83-24 

• 
REC£1VEe._!v... _ 

Office of the _..r....,, 

'DEC O6 198J 

lwillllrces Agency of Califomilli 
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State of California 
AIR RESOURCES BOARD 

Resolution 83-22 

July 29, 1983 

Agenda Item No.: 83-11 

WHEREAS, the Legislature in 1982 enacted the Kapiloff Acid Deposition
Act (Stats 1982, Ch. 1473; Health and Safety Code Sections 39900-39915) 
to address the problem of acid deposition in California; 

• 
WHEREAS, in the Kapiloff Acid Deposition Act the Legislature declared 
that acid deposition from anthropogenic sources in California has the 
potential for significant adverse effects on the environment, on the 
economy, and on public health; 

WHEREAS, the Kapiloff Acid Deposition Act directs the Air Resources 
Board (the "Board") to coordinate and collect research and monitoring
data on acid deposition; 

WHEREAS, the Board in January of 1981 conducted a Symposium on Acid 
Precipitation in California and has conducted and funded initial monitor ng
and research studies which indicate that acid deposition, including acid 
rain, acid fog, and other forms of acid precipitation, occur at various 
times and locations throughout California; 

WHEREAS, a proposed comprehensive research and monitoring program, inclu ing 
a five-year plan and a priority first-year plan to meet the research and 

• monitoring goals and objectives set forth in the Kapiloff Acid Depositio
Act, has been developed by Board staff and endorsed by the State Agency 
Working Group on Acid Deposition pursuant to Health and Safety Code 
Sections 39906 and 39907; 

WHEREAS, the Kapiloff Acid Deposition Act authorizes the Board to requir 
local air pollution control districts and air quality management distric s, 
beginning July 1, 1983, to impose additional variance and permit fees on 
major nonvehicular emission sources of sulfur oxides and nitrogen oxides 
in order to recover a portion of the costs of the acid deposition resear h 
and monitoring program (Health and Safety Code Sections 39910-39914); 

WHEREAS, the Board, after reviewing the status and staff recommendations 
regarding the current and planned acid deposition research program, has 
adopted Resolution 83-6, dated April 21, 1983, stating its intention to 
consider a proposal that would establish regulations to require district 
to adopt an acid deposition fee program in Fiscal Year 1983-84; 
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WHEREAS, the Board staff has held workshops with industry and has met and 
conferred with representatives of local air pollution control districts 
and with their assistance has developed a proposed fee program which 
specifies the amount of fee collection that would be required by each 
district and has also developed a uniform sample fee schedule which may 
be considered for adoption by each district; 

WHEREAS, the proposed fee program has been designed to provide the Air 
Pollution Control Fund with net revenues of one million dollars 
($1,000,000) exclusive of administrative costs in Fiscal Year 1983-84, 
which is the lesser of either one million dollars ($1,000,000) or the 
amount that has been appropriated by the Legislature from the Motor 
Vehicle Account and California Environmental License Plate Fund for acid 
deposition research, as required by the Kapiloff Acid Deposition Act;

• WHEREAS, the proposed fee program for Fiscal Year 1983-84 is based on 
sulfur oxides and nitrogen oxides emission data from major permitted 
nonvehicular sources, as provided in the Kapiloff Acid Deposition Act, 
and the proposed regulations and sample fee schedule are based on the 
most current annual emissions data available from the districts, which 
are for calendar year 1982; 

WHEREAS, the Board has determined that the proposed fee program will not 
cause economic hardship on either the affected sources or on consumers 
who may ultimately bear the costs or on the districts, which are 
authorized to recover the administrative costs of collecting the fees; 

• 
WHEREAS, a duly noticed public hearing has been held in accordance with 
the California Administrative Procedure Act, and the Board has received 
and considered written and oral testimony from the affected industries, 
air pollution control districts, and the general public; and 

WHEREAS, the Board has determined, pursuant to the requirements of the 
California Environmental Quality Act and Air Resources Board regulations, 
that this regulatory action will have no significant adverse effect on 
the environment. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the 
regulations set forth in Attachment A, which establish a fee program and 
require local air pollution control districts and air quality management 
districts to collect fees, as authorized by the Kapiloff Acid Deposition 
Act, to provide funds for acid deposition research and monitoring. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to 
adopt the amendments set forth in Attachment A after making them 
available to the public for a period of 15 days, provided, however, that 
the Executive Officer shall consider such written comments as may be 
submitted during this period, and shall present the regulations to the 
Board for further consideration if he determines that this is warranted 
in light of the written comments received. 
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BE IT FURTHER RESOLVED that the Board approves the sample fee schedule 
set forth in Attachment B for consideration by those local air pollution 
control districts and air quality management districts which are required 
to collect fees for acid deposition research pursuant to the regulations 
attached hereto. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to 
forward the attached regulations and model fee schedule to the specified 
districts for appropriate action, and to the Department of Finance, the 
Legislative Analyst, and the State Controller for information and for 
appropriate action. 

BE IT FURTHER RESOLVED that in order to allow the districts sufficient 

• 
time to adopt regulations to implement the acid deposition fee program, 
it is the intent of the Board that the regulations set forth in 
Attachment A become effective immediately upon filing with the Secretary 
of State. 

BE IT FURTHER RESOLVED that the Board intends to review in 1984 the 
status of the acid deposition research and monitoring program and to 
reconsider at that time the renewal and modification, as necessary, of 
the proposed fee program for major nonvehicular sources in order to 
reflect legal requirements, changes in program needs and capabilities, 
changes in base year emissions, and such other factors as may influence 
acid deposition research and funding requirements. 

I certify that the above is a true and 
correct copy of Resolution 83-22 as 
adopted by the Air Resources Board • 

• 



ATTACHMENT A 

Subchapter 3.5. Acid Deposition Fee Program 

Article l. Fee Program to be Implemented by 
Air Pollution Control Districts and Air Quality Management Districts 

for Fiscal Year 1983-1984. 

90600. General Requirements. To provide revenue for acid deposition 

research and monitoring for fiscal year 1983-84, each district identified in 

Section 90601 shall adopt regulations, with an effective date no later than 

Qe~e~e~ December 15, 1983, which provide for the collection of fees from the 

holders of permits for sources which emit 1,000 tons per year or more of 

• either sulfur oxides or nitrogen oxides. The fees collected shall be in 

addition to permit and other fees already authorized to be collected from su 

sources and shall provide net revenues from each district, excluding 

collection costs and accrued interest, as specified in Section 90601. In no 

• 

- event shall such fees, including fees collected to cover the administrative 

costs to the district of collecting the fees, exceed twenty-five 

one-hundredths of one cent ($0.0025) per pound of sulfur oxides or nitrogen 

oxides emitted • 

NOTE: Authority cited: Sections 39600, 39601, and 39910, Health and Safety 
Code. Reference: Sections 39002, 39500, 39600, and 39910-39914, Health and 
Safety Code. 

90601. Fee Revenues. No later than March l, 1984, each district 

specified in this section shall transmit to the California State Controller, 

for deposit into the Air Pollution Control Fund, net revenues, exclusive of 

district administrative costs and accrued interest, if any, in the amounts 

specified: 

h 



Page 2 of 

(a) Bay Area Air Quality Management District: -two-flOOOf'eO-.f-or-t;Y se-veJ1 

-t-house:nd- -ooe-+tt.toored -oo:i-:i-8:l"S- -{~-.-:i-00-}-; one hundred n i net y-f i v e thousand 

nine hundred dollars ($195,900); 

(b) South Coast Air Quality Management District: -t-wo--hundr-e-d

~-thous-tmo--f-i-ve-hunclred--do-l-l-6:r5--{~3-.-500-}-; two hundred sixt 

thousand nine-hundred dollars ($262,900); 

(c) Kern County Air Pollution Control District: -t-wo--hunclred--t-went-y-s-Ht

• -thotrsartd- -t+ve- trtmdred- -do-l-1-ars- -(-$-2-26-,-500-)-; two hundred th i rty-n i n e thous and 

nine hundred dollars ($239,900); 

(d) San Bernardino County Air Pollution Control District: -e-i-ght-y-e-i-gh'&, 

-ttrous-imd tl11 ee-tnmdred--do-l-l-ars--(-$88-,-300-); sevent -ei ht thousand six hundre 

dollars ($78,600); 

(e) Monterey Bay Unified Air Pollution Control District: -f-i-f-t-.}'--Oll&

-t-ho-t:t3'and--fottr'-~-do-l-l-att-t$5-l-;400-t; fifty-five thousand nine hundred 

dollars ($55,900); 

• (f) San Diego County Air Pollution Control District: ~tt-ey-1:we--•1'ffltlf5-i~ 

ei-ght-nlffl'Ch-ed--do-l-l-a-1"'5--t$6-~;-8GGt; fifty-nine thousand three hundred dollars 

($59,300); 

(g} Fresno County Air Pollution Control District: -FGl"-~,Y-A-i-Ae--~ 

tw6-n~ndretl---derra~~-t$4g,~9t; forty-eight thousand eight hundred dollars 

($48,800); 

(h) San Luis Obispo County Air Pollution Control District: ~R~F~J-~we 

tReYSaRG-f~¥8-RYRGFee-aeiiaFs-~$~~F~OO~; forty-three thousand six hundred 

dollars ($43,600); 

(i) Ventura County Air Pollution Control District: !tx-tn6~~~nd-et~n~ 

kti"e~ee-ae¼¼aPs-f$6T8QQ}; ten thousand five hundred dollars ($10,500); 
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tn.mdred- -doi,~-{fh-9007 ; 

Stanislaus Count Air Pollution Control District: four thousand si 

hundred dollars ($4,600}; 

-{-k--)- - -&titfH-s-:1-B:ttS- -C-otlflt~ ·A+r- -fl&l..:ittt+oo- -C-oot™--04-st-r"i-c-t-:- - .f-oo-r- -thoo6-aoo

• do-l-l-6rs- -{#,-000-)-• 

NOTE: Authority cited: Sections 39600, 39601, and 39910, Health and Safety
Code. Reference: Sections 39002, 39500, 39600, and 39910-39914, Health and 
Safety Code. 

90602. Administrative Costs and Billing Information. 

(a) To pay for the administrative costs of collecting the fees 

required by this article, each district may collect and retain fees, in 

addition to those specified in Section 90601, equal to the estimated cost of 

• co11 ect i n g the fees • -If- -the- -est-'i-rnttt-e<l- -co-s-t- -of--f~ -c-o-l-l-€c-t-i-oo-ey-~ .<J-i-5.t.r-· 

-exceeds- -two--percent--{~)- -of- -t-he--respec-t-i-ve- -ffil'!Ot.Hl-t- -of--f~~4ecl--~~..trMIJ'il-

-906(H-,--t-he- -d-i-s-t-r-i-0-tr- -s-h¼l-l- -s-ubflH.t- -to- -the--s-tate- -boar-dy..-00- -l-atar- -UlM--October- .1 

-1"98"3",- -document-a:tto to- -substat rt rate- -such- -e:dflti-r ri-si:re:t-i-v-e- -co-s-t-s-.- - -lil- -add-i-t-i-on-, 

-e.tC-h- Each district shall, upon request, submit to the state board within 30 

days documentation to substantiate the administrative costs of collecting 

fees required by this article. 

(b) Each district shall submit to the state board, within 30 days 

request, information relating to the assessed total tons of nitrogen oxides 
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and sulfur oxides, the amount of fees per pollutant collected from each majo 

nonvehicular source, including fees to cover administrative costs, and then t 

amount of fees transmitted to the California State Controller, as set forth n 

Section 90601. 

NOTE: Authority cited: Sections 39600, 39601, and 39910, Health and Safety 
Code. Reference: Sections 39002, 39500, 39600, and 39910-39914, Health and 
Safety Code • 

• 90603. Exemption. In the event that any District is unable to collect the 

assessed acid deposition fee required by District rules and regulations from 

an source due to circumstances be ond the control of the District includin 

pay despite permit revocation and/or other enforcement action, such District 

shall notify the Executive Officer of the ARB, and for demonstrated good 

cause, may be relieved, on a prorated basis, from that portion of the fee 

• 
collection requirement for the District, as set forth in 90601. Nothing 

herein shall relieve the owner or operator from any legal obligation to pay 

any fees assessed pursuant to district rules and regulations. 

NOTE: Authority cited: Sections 39600, 39601, and 39910, Health and Safety 
Code. Reference: Sections 39002, 39500, 39600, and 39910-39914, Health and 
Safety Code. 

Article 2. Fee Program to be Implemented by
Air Pollution Control Districts and Air Quality Management Districts 

for Fiscal Year 1984-1985 and Subsequent Years 

[Reserved.] 



• 

• 

SAMPLE FEE SCHEDULE 

ATTACHMENT B 

I. RULE NO. ( ) SCHEDULE OF FEES FOR ACID DEPOSITION RESEARCH 

A. DEFINITION OF MAJOR NONVEHICULAR SOURCE 

For the purpose of this rule, major nonvehicular source shall mea 

any plant, building, structure, stationary facility or group of 

facilities under the same ownership, leasehold, or operator which 

the base calendar year, emitted to the atmosphere oxides of nitro 

or oxides of sulfur, expressed as nitrogen dioxide and sulfur 

dioxide, respectively, in an amount equal to or exceeding 1,000 t 

B. FEE REQUIREMENTS FOR MAJOR SOURCES 

1. For each major source, the permit holder is assessed a fee 

payable to (district) , due within 60 days of notice of 

assessment by (district} , and calculated according to--'-----'---
formula: 

a. FEE AMOUNT= A+ B-M-t$3~~~5fteR~ (Bx $3.687 per ton) 

where: 

A= administrative cost to district of fee collection, an 

B = mass of emissions in the base year of oxides of nitro 

and/or oxides of sulfur, expressed as tons of nitroge 

dioxide and sulfur dioxide, respectively, from the 

subject major source, and as determined by the Air 

Pollution Control Officer {Executive Officer) of 

(district) 

in 

en 

ns. 

he 

en 



uch 

b. In calculating the fee amount, emissions of either nitrog n 

oxides or sulfur oxides, if occurring in an amount of les 

than 1,000 tons per year, shall not be counted. 

c. Notwithstanding Section (B)(l)(a), the fee amount, includ'ng 

district administrative costs, shall not exceed $0.0025 pr 

pound (five dollars per ton) as specified by Health and 

Safety Code Section 39912 • 

• 2. Nonpayment of the assessed fees by the permit holder of a maj r 

source shall be cause for revocation of permit to operate or 

other action as may be required by the Air Pollution Control 

Officer (Executive Officer) of the (district) 

with current district practices for securing fee payment • 

• 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider the Adoption of a New Subchapter 3.5, 
''Acid Deposition Fee Program,'' into Title 17, California 
Administrative Code, Sections 90600-90603, and to Consider Appro 
of a Sample Fee Schedule 

Agenda Item No.: 83-11-1 

Public Hearing Date: July 29, 1983 

Response Date: August 24, 1983 

Issuing Authority: Executive Officer 

Comment: No comments were received identifying any significant environmen 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

• 

• 

Certified: 

Date: 

RECEIVED BY 
Office of the Secretary 

DEC O 6 , · 

Resources Agency of California 

al 

al 



State of California 

Memorandum 

Dote :Gordon Van Vleck December 7 , 1 .83 
Secretary 

Subject:Resources Agency Filing of Notice of 
Decisions of he Air 
Resources Boa d

~~G/~
ld es 
d S etary· 

From Air Re ces Board 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resou ces 
Board certification under sectton 21080,5 of the Public Resources Code, t e 
Air Resources Board hereby forwards for posting the attached notice of de ision 
and response to environmental conments raised during the comment period. 

• 
ATTACHMENTS 

83-14 
83'-15 
83-16 
83-21 

N 



State of California 
AIR RESOURCES BOARD 

Resolution 83-23 
August 26, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1220-101 entitled "Effects 
S02 on Growth and Yield of Winter Crops Grown in California," has been 
submitted by the University of California, Riverside to the Air Resources 
Board; 

• 
WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1220-101 entitled "Effects of S02 on Growth and Yield o 
Winter Crops Grown in California," submitted by the University of 
California, Riverside for a total amount not to exceed $70,407; and 

f 

WHEREAS, the Governor's Executive Order D-18-83 prohibits State agencies from 
awarding research contracts through October 31, 1983; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the followi g: 

• 
Proposal Number 1220-101 entitled "Effects of S02 on Growth and Yield o 
Winter Crops Grown in California," submitted by the University of 
California, Riverside for a total amount not to exceed $70,407; and 

BE IT FURTHER RESOLVED, that should an exemption from the prohibition
contained in Executive Order D-18-83 on awarding contracts for research be 
granted, the Executive Officer is authorized to initiate administrative 
procedures and execute all necessary documents and contracts for the resear h 
effort proposed herein in an amount not to exceed $70,407. 

I certify that the above is a true a 
correct copy of Resolution 83-23 as 
adopted by the Air Resources Board. 

ecretary 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-12-6bl 
DATE: August 26, 1983 

Research Proposal No. 1220-101 entitled "Effects of S02 
on Growth and Yield of Winter Crops Grown in California". 

Adopt Resolution 83-23 approving Research Proposal No. 
1220-101 for funding in an amount not to exceed $70,407. 

Recent work in England showed that perennial ryegrass is 
more sensitive to S02 during the winter than the summer 
months. Yield reductions of perennial ryegrass were 
reported to occur after exposure to 0.02 ppm S02 in 
winter and 0.04 ppm SO~ in summer. Lettuce and wheat are 
two important California winter crops that may suffer 
reduced yields due to S02. 

This proposed study will determine the relationship betwe n 
exposure to sulfur dioxide in wintertime and effect on 
lettuce and wheat crops. The varieties used in this stud 
will be Empire (lettuce) and Yecora Rojo (wheat), which a e 
widely grown commercially in California. Lettuce and whet 
seeds will be planted approximately November 1. Plants 
will be fumigated with the following pollutant treatments: 
1) charcoal-filtered air; 2) ambient air; 3) filtered 
air plus 0.03 ppm so 2; 4) filtered air plus 0.07 ppm
S02; 5) filtered air plus 0.15 ppm S02; and 6) 
ambient air without a fumigation chamber so the chamber 
effects may be assessed. Fumigations will be done at the 
Air Resources Board fumigation facility at the University
of California, Riverside. Pollution treatments will 
continue for 24 hours per day seven days per week for the 
duration of the growing season. 

Plant parameters that will be recorded include injury,
growth, yield and selected physiological processes. Visu 1 
leaf symptoms will be assessed. Fresh and dry weight of 
stems and leaves will be used as a measure of plant growt 
at harvest time. Yield per pot will be evaluated on a 
marketable basis for each crop: weight and quality of 
lettuce heads and seed weight per plant and 100-seed weig t 
of wheat plants. Photosynthesis and transpiration will b 
measured to determine differences among treatments. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-24 

August 25, 1983 

Agenda Item No. 83-12-2 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board (the "Board'') to adopt standards, rules, and regulations 
necessary for the proper execution of the powers and duties granted to an 
imposed upon the Board by law; 

WHEREAS, Section 43100 of the Health and Safety Code authorizes the Board 

• 
to 

certify new motor vehicles; 

WHEREAS, Section 43102 of the Health and Safety Code provides that no new 
motor vehicle shall be certified unless it meets specified emission stand rds 
and test procedures set by the state board; 

WHEREAS, Sections 43013, 43101, and 43104 of the Health and Safety Code 
authorize the Board to adopt vehicle emission standards and test procedur sin 
order to control or eliminate air pollution caused by motor vehicles; 

WHEREAS, after public hearing and other administrative proceedings in acer
dance with the provisions of the Administrative Procedure Act, in 1981 th 
Board adopted optional transient certification procedures and exhaust emi sion 
standards for 1984 and subsequent model year heavy-duty engines and vehic es; 

• 
WHEREAS, the staff has proposed amendments to Section 1956.7, Title 13, o the 
California Administrative Code, regarding modification of the existing tr n
sient option to facilitate its use by manufacturers; 

WHEREAS, the proposed amendments to Section 1956.7 would delay the natura ly 
aspirated diesel engine crankcase emission requirement for one year and w uld 
substitute certain existing California labeling requirements for the labe ing 
requirements of the feoeral transient procedures; 

WHEREAS, the new labeling requirements proposed for heavy-duty engines us ng 
the optional standards and transient test procedures would be the same as 
those presently prescribed for heavy-duty vehicles using steady-state cer ifi
cation procedures and contained in the "California Motor Vehicle Tune-Up abel 
Specifications" as amended on June 16, 1983; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that an activity not be adopted as proposed if the activity will ave 
potentially significant adverse environmental impacts and alternatives or 
feasible mitigation measures are available which would substantially redu e or 
avoid such impacts; 
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WHEREAS, a public hearing and other administrative proceedings have been h 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part l, Division 3, Title 2 of the Government Code. 

WHEREAS, the Board finds that: 

The federal transient labeling requirements adopted by California 
for the 1984 model year could result in potential confusion among 
some vehicle owners as to mechanical warranty coverage provided by 
vehicle manufacturers; 

Incorporating the labeling requirements contained in the ''California 
Motor Vehicle Tune-Up Specifications" into the heavy-duty optional 
standards and transient test procedures would remove any potential 
labeling confusion and would not adversely impact manufacturers; 

Appropriate control technology is not available for at least two 
heavy-duty engine families for the 1984 model year in order to 
comply with the crankcase emission control requirement associated 
with the optional standards; 

Heavy-duty engine families already equipped with crankcase emission 
controls would retain such devices for the 1984 model year even if 
the regulatory requirement is delayed for one year; 

• 
A potentially significant adverse environmental impact may result 
from the proposed amendment to delay the effective date of the 
crankcase emission control requirement in that there may be an esti
mated maximum potential statewide emissions impact of 0.02 tons/day 
hydrocarbon, 0.03 tons/day carbon monoxide, 0.07 tons/day nitrogen 
oxides, and 0.04 tons/day particulate matter continuing for the 
lifetime of the affected 1984 model year vehicles; 

There are no feasible alternatives or mitigation measures available 
to reduce this potential impact, and in all other respects the 
proposed amendments will not have significant adverse environmental 
impacts. 

NOW, THEREFORE, BE IT RESOLVED, that the Board hereby amends Section 1956. 
Article 2, Subchapter l, Chapter 3 of Title 13, California Administrative 
Code, as set forth in Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board hereby amends the "California Exhaus 
Emission Standards and Test Procedures for 1982 and Subsequent Model Heavy 
Duty Engines and Vehicles," as set forth in Attachment B hereto. 

ld 

, 
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ATTACHMENT A 

Amend Title 13, California Administrative Code, Sections 1956.l(a) ad 
1956.l(c), to read as follows: 

1956.7 Exhaust Emission Standards and Test Procedures - 1981 and Subsequen 
Model Heavy-Duty Engines and Vehicles. 

(a) The exhaust emissions from new 1981 and subsequent model heavy- uty 
engines, except engines used in medium-duty vehicles, shall not exceed: 

Primary Exhaust Emission Standards 
(grams per brake horsepower hour) 

• 
Hydrocarbons 

Carbon plus Oxides o 
Model Year HYdrocarbons Monoxide Nitrogen 

1981-1983 1.0 25 
OR* 25 

1984 and subsequent 0.5 25 

*The two sets of standards for each model year are 

6.0 
5 
4.5 

alternatives. A 
manufacturer has the option for each engine family of showing compliance with 
either set. Separate deterioration factors shall be established where 
applicable, for HC, CO, NOx and/or the combined emissions of HC and NOx. 

• 
The following optional exhaust emission standards are applicable to 

engines tested pursuant to the optional federal test procedures and 
regulations for 1984 and subsequent model heavy-duty engines. These standards 
replace the federal standards in Code of Federal Regulations Sections 
86.084-10, 86.084-ll, and 86.085-11 for hydrocarbons, carbon monoxide and 
oxides of nitrogen only.** 

Optional Exhaust Emission Standards 
(grams per brake horsepower hour) 

Carbon 
Model Year HYdrocarbons Monoxide 

1984 and subsequent 1.3 15.5 

crankcase emission contr 
l not a p y for the 
year naturally aspir 

**The federal 13-mode optional standards for 1984 model-year diesel-pow
engines do not apply. · 
requirement in Sub 

engines. 



l 

* * * 

(c) The test procedures for determining compliance with standards 
applicable to 1982 and subsequent models are set forth in the ''California 
Exhaust Emission Standards and Test Procedures for 1982 and Subsequent Mod 
Heavy-Duty Engines and Vehicles", adopted October 5, 1976, as last amended 
~e~telRB@F-&4,-+98+ August 25, 1983. 

* * * 
NOTE: Authority cited: Section 39600 and 39601 Health and Safety Code. 
Reference: Sections 39002, 39003, 43000, 43013, 43100, 43101 and 43104, 
Health and Safety Code. 

• 
NOTE: Sections l956.7{b), {d), and (e) remain in effect and are not change 

the above proposal • 

• 

A-2 

by 



ATTACHMENT B 

State of California 
AIR RESOURCES BOARD 

Note: These procedures are printed in a style to indicate the 
adopted changes. New text is underlined and deleted portions 
are noted • 

• 
CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES 

FOR 1982 AND SUBSEQUENT MODEL 
HEAVY-DUTY ENGINES AND VEHICLES 

• 
Adopted: October 5, 1976 

Amended: November 21, 1977 
Jlrnended: March l, 1978 
Jlrnended: May 24, 1978 
Jlrnended: April 23, 1980 
Jlrnended: May 22, 1980 
Amended: January 21, 1981 
Jlrnended: August 25, 1983 



CALIFORNIA EXHAUST EMISSION STANDARDS 
AND TEST PROCEDURES FOR 1982 

AND SUBSEQUENT MODEL 
HEAVY-DUTY ENGINES AND VEHICLES 

The prov1s1ons of Subparts A and D, Part 86, Title 40, Code of Federal 
Regulations, as they pertain to heavy-duty engines and vehicles, and as 
they existed on April 15, 1977, are hereby adopted as the primary 
California Exhaust Emission Standards and Test Procedures for 1982 and 
Subsequent Model Heavy-Duty Engines and Vehicles. For manufacturers that 
elect to certify heavy-duty engines pursuant to the federal transient 
cycle test procedures and regulations for 1984 and subsequent years, the 
provisions of Subparts A and N, Part 86, Code of Federal Regulations
promulgated January 21, 1980, are hereby adopted as optional "California 

• 
Exhaust Emission Test Procedures and Regulations for 1984 and Subsequent 
Model Heavy-Duty Engines and Vehicles. 11 The federal procedures are 
applicable with the following exceptions and additions: 

A. Subsection A of this procedure is applicable to new 1982 and 
subsequent model heavy-duty engines and vehicles tested pursuant to 
the primary and optional test procedures and standards. 

1. A manufacturer may elect to certify heavy-duty vehicles of 
10,000 pounds maximum gross vehicles weight rating or less as 
medium-duty vehicles, in which event heavy-duty standards and 
test procedures will not apply. 

2. Definitions. 

• 
a. "Administrator" means the Executive Officer of the Air 

Resources Board • 

b. "Certificate of Conformity" means "Executive Order" 
certifying vehicles for sale in California. 

c. "Certification" means certification as defined in Section 
39018 of the Health and Safety Code. 

d. "Heavy-duty engine" means an engine which is used to 
propel a heavy-duty vehicle. 

e. "Heavy-duty vehicle" means any motor vehicle having a 
manufacturer's gross vehicle weight rating greater than 
6,000 pounds, except passenger cars. 

f. "Medium-duty vehicle" means any heavy-duty vehicle having 
a manufacturer's gross vehicle weight rating of 8500 
pounds or less. 



• 

• 

3. Any reference to vehicle 
United States shall mean 
California. 

or engine sales throughout the 
vehicle or engine sales in 

4. Regulations concerning EPA hearings, EPA inspections, and 
specific language on the Certificate of Conformity, shall 
be applicable to these procedures. 

ot 

5. Labeling required pursuant to paragraph 86.079-35 for 
steady-state certification, labeling required pursuant to 
para raph 86.084-35 for transient certification, and pursu 
to Section 1965, Chapter 3, Tit e 13 of the Cai ornia 
Administrative Code shall conform with the requirements 
specified in the "California Motor Vehicle Tune-Up Label 
Specifications". 

nt 

Vehicle manufacturers shall affix a decal on each 
production vehicle in accordance with Section 43200 of 
the California Health and Safety Code. 

B. Subsection B of this procedure is applicable to the 
primary test procedures and standards for all heavy-duty 
engines and vehicles: 

l • For gasoline and diesel-powered engines and vehicles: 

a. Durability data submitted pursuant to subparagraph 
86.079-24(f) may be from engines previously
certified by EPA or ARB. 

b. The requirement in subparagraph
86.079-28(b)(4)(i)(B) (durability engines must meet 
emission standards) shall refer to federal emission 
standards • 

baee+4R§-Fe~w4Fes-pwFswaAt-te-paFa§FapR-86TQ+9-3§ 
aRs-§eet4eA-+96e,-GRapteF-3,-l4t+e-+3-ef-tRe-Ga+4feFR'a 
Asffi4R4stFat4Ye-Gese-sRa++-eeAfeFffi-w4tR-tRe-Fe~w4FeffieR s 
spee4f4es-4R-tRe-"Ga+4feFR4a-~eteF-~eR4e+e-lwAe-Yp-ba e+ 
§pee4f4eat4eRs~" 

c. A statement must be supplied that the production 
engines shall be in all material respects the same 
as those for which certification was granted. 

d. The average brake horsepower at each mode shall 
reported for all emission tests. 

be 
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e. ~~ Engine manufacturers may apply durability and/or 
emission test data from 1979 and earlier model years 
towards certification for 1982 and subsequent models 
for similar engines, notwithstanding differences in 
the instrumentation. In the event that hydrocarbon 
emission data based on measurements from a 
nondispersive infrared analyzer are used pursuant to 
this section, such data shall be multiplied by a 
factor of 1.5 prior to comparison with the standards 

2. For gasoline-powered engines and vehicles only: 

a. The mechanism for adjusting the idle air/fuel 
mixture, if any shall be designed so that either: 

• 
i. The mixture adjustment mechanism is not 

visible, even with the air cleaner removed, and 
special tools and/or procedures are required to 
make adjustments; or 

ii. In the alternative, the Executive Officer may, 
upon reasonable notice to the manufacturer, 
require that a certification test of an engine 
or vehicle be conducted with the idle air/fuel
mixture at any setting which the Executive 
Officer finds corresponds to settings likely to 
be encountered in actual use. The Executive 
Officer, in making this finding, shall consider 
the difficulty of making adjustments, damage to 
the carburetor in the event of any effort to 
make an improper adjustment, and the need to 
replace parts following the adjustment. 

• The manufacturer shall submit for approval by the 
Executive Officer the proposed method of compliance 
with this requirement in its preliminary application
for certification. 

The Executive Officer may, on a case-by-case basis, 
exempt from the requirements of this section engines 
which use carburetors substantially different in 
design from carburetors used on light or medium-duty 
vehicles and which the manufacturer demonstrates 
cannot be made to comply with this section within 
the available lead time. Such exemptions shall only 
apply to the 1982 model year. 

b. A gasoline-powered vehicle manufacturer shall 
provide with the application: 

B-4 



i. Identification and description of the vehicle 
models for which certification is requested. 

ii. Identification and description of the engines 
to be used in those vehicle models. 

iii. Reference to the engine manufacturer's 
Executive Order certifying these engines. 

• 
c. If a gasoline-powered engine manufacturer requires 

the use of unleaded fuel, a statement will be 
required that the engine and transmission 
combinations for which certification is requested 
are designed to operate satisfactorily on a gasoline 
having a research octane number not greater than 91. 

3. For diesel-powered heavy-duty engines only: 

a. No durability fleet or smoke emission test will be 
required and any reference to durability testing 
shall be optional. No deterioration factor shall be 
used for calculating the emission test results. The 
125 hour test shall be used to determine compliance 
with the emission standards. 

• 
b. Evidence must be submitted to the Executive Officer 

to demonstrate the durability of the emission 
control system. Such evidence may include 
durability test data and/or an engineering 
evaluation of the system. This evaluation shall be 
based on previous experience and/or similarity to 
previously certified systems. 

B-5 



C. Exhaust Emission Standards: 

l. The following primary exhaust emission standards represent the 
maximum projected emissions from new heavy-duty gasoline 
engines and the maximum 125-hour test exhaust emissions from 
new heavy-duty diesel engines: 

Primary Exhaust Emission Standards 
(grams per brake horsepower hour) 

Hydrocarbons 
Carbon Plus Oxides of 

Model Year Hydrocarbons Monoxide Nitrogen 

• 
1982 - 1983 1.0 25 6.0 

OR* 25 5 

1984 and 0.5 25 4.5 
subsequent 

*The two sets of standards for each model year are 
alternatives. A manufacturer has the option for each engine 
family of showing compliance with either set. 

Separate deterioration factors shall be established, where 
applicable, for HC, CO, NOx, and/or the combined emissions of 
HC and NOx. 

• 
2. The following optional exhaust emission standards are 

applicable pursuant to the federal test procedure and 
regulations for 1984 and subsequent model heavy duty engines. 
These standards replace the federal standards in CFR Sections 
86.084-10, 86.084-11, and 86.085-11 for hydrocarbons, carbon 
monoxide, and oxides of nitrogen, only.** 

Optional Exhaust Emission Standards 
(grams per brake-horsepower-hour) 

Carbon 
Model Year Hydrocarbons Monoxide Oxides of Nitrogen 

1984 and 1.3 15.5 5. l 
Subsequent 

** The federal 13-mode optional standards for diesel-powered engines for 
1984 only are not applicable to California. In addition, the engine 
crankcase emission control requirement in Subparagraph 
6. 4- 2 c s a no a or e 984 model shall 

apply to 1985 and later model year natural y aspirate 1ese 
heavy-duty engines, except for turbocharged engines. 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: PUBLIC HEARING TO CONSIDER AMENDMENTS TO TITLE 13, SECTION 
1956.7, CALIFORNIA ADMINISTRATIVE CODE, REGARDING A ONE YEAR 
DELAY OF THE 1984 HEAVY-DUTY ENGINE CRANKCASE EMISSION 
REQUIREMENT AND MODIFICATION OF THE ENGINE LABELING REQUIREMENTS
FOR 1984 AND SUBSEQUENT MODEL HEAVY-DUTY ENGINES AND VEHICLES 
CERTIFIED TO MEET CALIFORNIA'S OPTIONAL EXHAUST EMISSIONS 
STANDARDS USING THE TRANSIENT CYCLE TEST PROCEDURES. 

Agenda Item No.: 83-12-2 

• Public Hearing Date: August 25, 1983 

Response Date: August 25, 1983 

Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant
environmental issues pertaining to this item. The staff 
report and Board Resolution No. 83-24 identified a maximum 
daily statewide HC, CO, NOx, and particulate emissions 
increase of 0.02 tons, 0.03 tons, 0.01 tons, and 0.04 tons, 
respectively. The increased emissions would only occur for 
the lifetime of the affected 1984 model year vehicles. 
There are no feasible alternatives or mitigation measures 

• 
available to reduce the potential impact, and in all other 
respects, the adopted amendments will not have significant 
adverse environmental impacts • 

Response: None 

CERTIFIED:~
'B r S c tary
,j .1// 

t, 

Date: 

DECO 6 198 

HiiuureH Apncy of Cali 



State of California 

Memorandum 

Dail> :Gordon Van Vleck December 1,193 
Secretary 

Subject:Resources Agency Filing of Noti e of 
Decisions of t e Air 
Resources Boar 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resour es 
Board certification under section 21080.5 of the Public Resources Code, th 
Air Resources Board hereby forwards for posting the attached notice of dec"sion 
and response to environmental colllTlents raised during the comment period. 

• 
ATTACHMENTS 

83-14 
83-15 
83-16 
83-21 
83-22 
II 

From 

• 



State of California 
AIR RESOURCES BffiRD 

Resolution 83-25 

August 25, 1983 

Agenda Item No. 83- 2-4 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the ''Board'') to adopt standards, rules, and regulat1 ns 
necessary for the proper execution of the powers and duties granted to an 
imposed upon the Board by law; 

WHERl:AS, with limited exceptions, Sections 43150 et seq. of the Health an 

• 
Safety Code require all new motor vehicles sold or acquired for use in th s 
state by California residents or businesses to have been certified by the 
Board as meeting California emission standards; 

WHEREAS, with limited exceptions, Sections 27156 and 38001 et seq. of the 
Vehicle Code require all motor vehicles to be equipped with the air pollu ion 
control devices, in proper operating condition, which are required to mee 
applicable emission standards and regulations; 

WHEREAS, Section 4000. l(~) of the Vehicle Code requires all motor vehicle 
which are subject to Board regulations to meet emissions inspection 
requirements and present a certificate of compliance upon initial registr tion 
and upon transfer of ownership and registration; 

WHEREAS, Section 4000. l(e) of the Vehicle Code authorizes the Board to 
designated classes of motor vehicles from the requirements of Section 
4000.l(a) of the Vehicle Code; 

• WHEREAS, in the past, all light-duty, medium-duty and heavy-duty diesel 
vehicles, and motorcycles have been exempted from the emissions inspectio and 
certificate of compliance requirements of Vehicle Code Section 4000.l(a); 

WHEREAS, the California Environmental Quality Act (CE~) and Board regula ions 
require that no project having p.oten.ti ally si.gnificant adverse environmen}a.1
impacts be adopted as originally proposed if feasible alternatives or I 

mitigation measures are available wnich would substantially reduce or avo·ct 
such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been eld 
in accordance with the provisions of Chapter 3.5 (commencing with 
Section 11340), Part l, Division 3, Title 2 of the Government Code; and 



WHEREAS, 

• 

• 

-2-

the Board finds that: 

Exempting all diesel vehicles and all motorcycles from the 
requirement to obtain emissions inspections and certificates of 
compliance has resulted in new diesel vehicles, and new motorcycl s 
entering California which are not certified to comply with Califo nia 
standards; 

An increase in the importation of vehicles which are not certifie to 
meet California standards may occur in the near future because 
California's emissions standards for new 1984 and subsequent model 
year diesel vehicles and motorcycles are more stringent than 
comparable federal standards; 

Requiring new diesel vehicles and new motorcycles to be inspected and 
to obtain certificates of compliance, or in-1 ieu "Statements of Buyer 
and Seller" as authorized by Vehicle Code Section 24007, upon ini ial 
registration is technologically and economically feasible; 

Requiring new diesel vehicles and new motorcycles to be inspected and 
to obtain certificates of compliance is expected to result in an air 
quality benefit by reducing emissions from the use of vehicles which 
do not conform to California standards and by enhancing sales and use 
of vehicles certified for use in California; 

The Department of Motor Vehicles (the "OMV") and the Bureau of 
Automotive Repair (the "BAR"), are the two government entities 
primarily responsible for implementing an inspection and certific te 
of compliance program for initial registration of new diesel vehi les 
and new motorcycles and the OMV and the BAR will need adequate led 
time, through August 31, 1984, to develop and commence such a pro ram; 

At the present time, requiring emission inspections for used 
light-duty, medium-duty and heavy-duty diesel vehicles, and used 
motorcycles is not feasible, but an inspection program for used 
diesel vehicles and used motorcycles may become feasible in then ar 
future; 

The proposed amendments to Title 13, California Administrative Coe, 
Sections 2160 and 2161 and proposed new Section 2162, would exemp 
all light-duty, medium-duty and heavy-duty diesel vehicles, and all 
motorcycles from the requirement to obtain emission inspections ad 
certificates of compliance through August 31, 1984 only; 

The proposed new regulations, Sections 2163, 2164 and 2165, would 
require certificates of compliance, or in-lieu "Statements of Buy r 
and Seller" as authorized by Vehicle Code Section 24007, for the 
initial registration of new, light-duty, medium-duty and heavy-du y 
diesel vehicles, and new motorcycles commencing September l, 1984, 
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and would continue to exempt used diesel vehicles and used 
motorcycles from emission inspections and certificate of complian e 
requirements upon transfer of ownership and registration; 

The proposed regulatory changes to extend for one year for new di se -1 
vehicles and new motorcycles the existing exemption from inspecti ns 
and certificates of compliance may result in a potential adverse ir 
quality impact in that new vehicles with emissions in excess of 
California standards may be illegally sold or acquired for use in 
this state before the BI-\R and OMV inspection and compliance progr m 
includes these vehicles; 

The potential adverse air quality impacts of the proposed r~gulat ry 

• 
changes will be limited to the extent that illegal vehicles are 
subject to agency enforcement efforts and statutory penalties; an 

There are no feasible alternatives or mitigation measures availab e 
to reduce any potential adverse air quality impacts for extending the 
exemption for one year and in all other respects the adoption of he 
proposed regulations and amendments will not result in potential 
adverse environmental impacts. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby adopts the amendments to 
Title 13, California Administrative Code, Section 2160 and 2161, as set fo th 
in Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board hereby adopts Title 13, California 
Administrative Code, Sections 2162 through 2165 inclusive, as set forth in 
Attachment B hereto. 

• 
BE IT FURTHER RESOLVED that the Board determines that the new regulations nd 
the amendments adopted herein are in the aggregate at least as protective f 
public health and welfare as applicable federal standards and are consiste t 
with Section 202(a) of the federal Clean Air Act. 

I certify that the above is a true ad 
correct copy of Resolution 83-25, as 
adopted by the Air Resources Board. 



ATTACHMENT A 

Amend Title 13, California Administrative Code, Sections 2160 and 

to read as follows: 

2160. Certificates of Compliance Exemptions -- New and Used Diese 

Vehicles over 6,000 Pounds Gross Weight Rating,.-HeaYy-Q1:rl;y-Qi-esel--VeR:i-el-

P1:1Fs1:1aRt-t0-tRe-a1:1tReF,i.ty-yesteEl-:i-R-tRe-State-A:i-F-Rese1:1Fees-geai=a 

sy-S1:1sEI :i-Yi-s:j.eR-fe}-efi-Sest :j.eR-400QTl--ef:-tRe-Vel:t½-El-e-GeEle; Certificates 

e of Compliance are not required upon registration, aREI nor upon transfer 

of ownership and registration of diesel-powered vehicles of 6,001 pounds 

manufacturer's maximum gross vehicle weight rating and over. This 

section is effective feF-tl:te-eal-eRElaf'-yeaios-l-9;13-tl:tFebl§R-l-98;? through 

August 31, 1984 only. 

NOTE: Authority cited: Section 4000.l(e), Vehicle Code; Sections 39600 
and 39601, Health and Safety Code. Reference: Section 4000.l(e), 
Vehicle CodeT; Sf:lee4f4e-ioefief'@Aee+--Seet4eA-499QT+fet,-Vel:t:i-ele-feEle.. 
Sections 43150-43156, Health and Safety Code. 

• 2161. Certificates of Compliance Exemptions -- ,-h:i-§Rt-Q1:1ty New 

and Used Diesel Vehicles, 6,000 Pounds or Less Gross Weight Rating. 

P1:1Fs1:1aAt-te-tl:te-a1:1tl:tel":i-ty-vesteEl-:j.A-tke-~:l;ate-A:i-F-Rese1:1Fees-geaFEI 

sy-SHsEl4 v:i-s:i-eR-fs+-afi-Seet+eA-4999rl -ef:-tl:ie-\le l:t;i.ele-GeEle, Ce rt if i c ates 

of Compliance are not required upon registration, aREI nor upon transfer 

of ownership and registration of diesel-powered vehicles of 6.!..000 pounds 

or less manufacturer's maximum gross vehicle weight rating. This sectio 

is effective tkioe1:1§1:t-ea+eAElaF-yeai::-+98;? through August 31, 1984 only. 

NOTE: Authority cited: Section 4000.l(e), Vehicle Code; Sections 39600 
and 39601, Health and Safety Code. Reference: Section 4000. l(e), 
Venicle Code..i Sf:lee4fi:i-e-FefieFeRee+--Seet:j.eA-4999.. l{eh-VeR:i-el-e-GaEleT 
Sections 43150-43156, Health and Safety Code. 

161, 

s. 



ATTACHMENT B 

-

Adopt Tit1e 13, California Administrative Code, Sections 2162, 

2163, 2164, and 2165, to read as follows: 

2162. Certificates of Compliance Exemptions -- New and Used 

Motorcycles. 

Certificates of Compliance are not required upon initial 

registration, nor upon transfer of ownership and registration of 

motorcycles. This section is effective through August 31, 1984 only. 

NOTE: Authorit cited: Section 4000.1 e, Vehicle Code; Sections 39600 
and 39601, Heath and Safety Code. Reference: Section 4000.l e, 
Vehicle Code; Sections 43150-43156, Health and Safety Code. 

2163. Certificates of Compliance Exemptions for Used Motorcycles. 

Certificates of Compliance are not required upon transfer of 

• 
ownership and registration of motorcycles, nor upon initial registration 

of motorcycles with odometer readings of over 7,500 miles. This section 

shall become effective on September l, 1984, and shall supersede the 

provisions of Section 2162 on that date. 

NOTE: Authority Cited: Section 4000. l ( e), Vehicle Code; Sect ions 39600 
and 39601, Heath an Safety Code. Reference: Section 4000.l e, 
Vehic e Code; Sections 43150-43156, Health and Safety Code. 

2164. Certificates of Compliance Exemptions for Used 

Diesel-Powered Passenger Cars, Light-Duty Trucks, and Medium-Duty 

Vehicles. 

Certificates of compliance are not required upon transfer of 

ownership and registration of diesel-powered passenger cars, light-duty 

trucks, and medium-duty vehicles, nor upon initial registration of 



r 

• 

• 

diesel-powered passenger cars, light-duty trucks, and medium-duty 

vehicles with odometer readings of over 7,500 miles. This section shall 

become effective on September l, 1984, and shall supersede the provisions 

of Sections 2160 and 2161 on that date. 

NOTE: Authori 
an 39601, Hea 

· · 4000. l (e), Vehicle Code; Sections 39600 
e. Reference: Section 4000.l e, 

Vehicle Code; ec ions - 56, Health and Safety Code. 

2165. Certificates of Compliance Exemptions for Used Heavy-Duty 

Diesel Vehicles. 

Certificates of compliance are not required upon transfer of 

ownership and registration of heavy-duty diesel vehicles, nor upon 

initial registration of heavy-duty diesel vehicles with an odometer 

reading of over 7,500 miles. This section shall become effective on 

September l, 1984, and shall supersede the provisions of Sections 2160 

and 2161 on that date. 

NOTE: Authority Cited: Section 4000.l(e), Vehicle Code; Sections 39600 
and 39601, Health and Safety Code. Reference: Section 4000.l(e), 
Vehicle Code; Sections 43150-43156, Health and Safety Code • 



State of California 
AIR RESOURCES BffiRD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Title 13, California 
Administrative Code, Sections 2160 and 2161, and Adoption of Title 3, 
California Administrative Code, Sections 2162-2165, Regarding 
Certificate of Compliance Requirements for Diesel-Powered Light-Out, 
Medium-Duty, and Heavy-Duty Vehicles, and Motorcycles 

Agenda Item No.: 83-12-4 

Public Hearing Date: August 25, 1983 

• Response Date: August 25, 1983 

Issuing Authority; Air Resources Board 

Comment: No comments were received identifying any significant 
environmental issues pertaining to this item. The extension 
for one year of the exemption from inspections and certificate 
of compliance requirements may result in a potential adverse 
air quality impact in that new vhicles not meeting California 
standards may continue to be illegally sold or acquired for 
use in tnis state. 

• 
Response: Tne potential adverse air quality impacts of the proposed

regulatory changes will be limited to the extent that illegal 
vehicles are subject to agency enforcement efforts and 
statutory penalties. In addition, there are no feasible 
alternatives to extending the exemption tor one year and in 
all other respects the proposed regulatory changes will at 
result in potential adverse environmental impacts. 

Date: 



State of California 
AIR RESOURCES BOARD 

Resolution 83-27 
August 26, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1187-98 (R) entitled 
"Pollutant Transport Study: Bay Area to North Central Coast Air Basin", has 
been submitted jointly by the Bay Area Air Quality Management District, 
Monterey Bay Unified Air Pollution Control District and Lawrence Livermore 
National Laboratory to the Air Resources Board; 

• 
WHEREAS, the Research staff has reviewed and recommended this proposal for 
approva 1; 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1187-98 (R) entitled "Pollutant Transport Study: Bay Ar a 
to North Central Coast Air Basin", submitted jointly by the Bay Area Air 
Quality Management District, Monterey Bay Unified Air Pollution Control 
District and Lawrence Livermore National Laboratory for a total amount n t 
to exceed $150,000; and 

WHEREAS, THE Governor's Executive Order D-18-83 prohibits State agencies fro 
awarding research contracts through October 31, 1983; 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1187-98 (R) entitled "Pollutant Transport Study: Bay Ar a 
to North Central Coast Air Basin", submitted jointly by the Bay Area Air 
Quality Management District, Monterey Bay Unified Air Pollution Control 
District and Lawrence Livermore National Laboratory for a total amount not 
to exceed $150,000; and 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-18-83 on awarding contracts for research be 
granted, the Executive Officer is authorized to initiate administrative 
procedures and execute all necessary documents and contracts for the research 
effort proposed herein in an amount not to exceed $150,000. 

I certify that the above is a true and 
correct copy of Resolution 83-27 as 
adopted by the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-12-6b2 
DATE: August 26, 1983 

Research Proposal No. 1187-98 (R) entitled "Pollutant 
Transport Study: Bay Area to North Central Coast Air 
Basin". 

Adopt Resolution 83-27 approving Research Proposal No. 
1187-98 (R) for funding in an amount not to exceed 
$150,000. Approval is contingent upon receiving
supplemental funding from another source(s) in the amount 
of $75,000. Allocations of funds will be $75,000 from FY 
1983-84 budget and $75,000 from FY 1984-85 budget
contingent upon the Governor's approval of the 1984-85 
budget proposal. 

The ARB sponsored a tracer study during 1980 to quantify 
transport from the Bay Area Air Pollution Control Distric 
into the Monterey Bay Unified Air Pollution Control 
District. This study clearly demonstrated that ozone 
concentrations above the Federal Standard (12 pphm) in th 
North Central Coast Air Basin are generally observed only
during conditions which allow transport from the San 
Francisco Bay Area. 

This project would use the aerometric data base collected 
during the ARB field study to perform air quality model in 
computer simulations of proposed control strategies for 
this region • 

This study is needed to determine how transport affects 
ozone levels throughout the North Central Coast Air Basin 
and the Bay Area Air Quality Management District under 
varying 1987 control strategies such as hydrocarbon only
and combinations of oxides of nitrogen and hydrocarbon
controls. Results will be incorporated into the air 
quality attainment plans of both districts. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-28 

September 22, 1983 

Agenda Item No. 83-14-l 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board (the ''Board'') to adopt standards, rules, and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Sections 43013 and 43101 of the Health and Safety Code authoriz the 
Board to adopt vehicle emission standards in order to control air pollution 
caused by motor vehicles: 

WHEREAS, Section 43104 of the Health and Safety Code directs the Board 
adopt test procedures to determine whether new motor vehicles are in 
compliance with the emission standards adopted by the Board; 

WHEREAS, Title 13, California Administrative Code, Section 1960.l establ"shes 
50,000-mile particulate exhaust emission standards for diesel-powered 
passenger cars, light-duty trucks, and medium-duty vehicles of 0.4 gram er 
mile (g/mi) for the 1985 model year, 0.2 g/mi for the 1986 through 1988 odel 
years, and 0.08 g/mi for the 1989 and subsequent model years; 

WHEREAS, Title 13, California Administrative Code, Section 1960. l (h) 
establishes and incorporates test procedures for determining compliance ith 
the emission standards; 

• WHEREAS, the Board has recognized that some new or additional emission c ntrol 
technology may be needed by most 1986 model year diesel-powered passenge 
cars, light-duty trucks, and medium-duty vehicles to meet the 1986 0.2 g mi 
particulate standard; 

WHEREAS, the control technology presently being developed includes a tra 
oxidizer system which collects exhaust particulate and periodically or 
continually regenerates by oxidizing the trapped particulate; 

WHEREAS, diesel-powered vehicle manufacturers have expressed concern thal the 
current test procedure does not adequately account for emission increase$ 
which may occur during periodic regenerations but which, when weighted w th 
non-regeneration emissions, may not exceed the emission standards; 



• 

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

WHEREAS, a public hearing and other administrative proceeaings have been nela 
in accordance with the provisions of the Administrative Procedure Act 
(Government Code, Title 2, Division 3, Part 1, Chapter 3.5); 

WHEREAS, the Board finds that: 

Trap oxidizer systems will be used for some 1986 and later model ye r 
diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles to achieve compliance with the applicable particulate emission 
standards; 

The periodic regeneration of a trap during an emission test under t e 
current procedure could cause hydrocarbon and particulate emissions to 
exceed the applicable standards, even though the weighted regeneration 
and non-regeneration emissions may not exceed the standards; 

The current test procedure does not specifically require testing 
periodic regeneration and non-regeneration emissions in the 
certification process and weighting the emissions accordingly; 

The amendments to the test procedures and to Title 13, California 
Administrative Code, Section 196O.l(h) approved herein provide for 
testing and weighting of periodic regeneration and non-regeneration 
emissions, therefore assuring emission results which are representa 
of the vehicle's useful life emissions characteristics; 

The amendments adopted herein will have no significant adverse 
environmental impact; 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendme ts 
to Title 13, California Administrative Code, Section 196O.l(h) as set for h in 
Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board hereby approves the amendments tote 
"California Exhaust Emission Standards and Test Procedures for 1981 and 
Subsequent Model Passenger Cars, Liaht-Duty Trucks, and Medium-Duty Vehic es'' 
as set forth in Attachment B hereto. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to ad pt 
the amendments set forth in Attachments A and B after making them availab e to 
the public for a period of 15 days, provided, however, that the Executive 
Officer shall consider such written comments as may be submitted during tis 
period, and shall present the regulations to the Board for further 
consideration if he determines that this is warranted in light of the wri ten 
comments received. 
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BE IT FURTHER RESOLVED that the Board finds that the regulations and test 
procedures as amended herein, individually and in the aggregate with othe 
California motor vehicle emission regulations, are at least as protective of 
public healtr1 and welfare as comparable federal regulations and are consi tent 
with Section 202(a) of the federal Clean Air Act. 

I hereby certify that this is a rue 
and correct copy of Resolution 8 -28 
as adopted by the Air Resources oard . 

• 



State of California 

Memorandum 

Gordon Van Vleck Date : December 2.7, l 83. 
Secretary
Resources Agency Subject• Filing !)f Noti e of 

Decisions oft e Air 
Resources Boar 

Pursuant to Title 17, Section 60007 (b), and in compliance with Air Resour es 
Board certification under section 21080.5 of the Public Resources Code,. th 
Air Resources Board hereby forwards for posting the attached notice of dee sion 
and response to significant environmental comments raised during the comme t 

• 
period . 

Attachments· 
Resolution 83-28 
Resolut1on 83-30 
Resolution 83-32 

From 

.. 

• 
J 

I, 

o POSTE08'r' 
f1LE0 AFN'l'HE SECRETARY

0OFFICE 

oEC 2 31983 

S Agency ot Calitornia
Resource 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Title 13, California 
Administrative Code, Section 196O.l, and Incorporated Test 
Procedures, Regarding Technical Changes to the Test Procedure 
for Diesel -Powered Passenger Cars, Light-Duty Trucks, and 
Medium-Duty Vehicles Equipped with Periodically Regenerating 
Trap Oxidizer Systems 

Agenda Item No.: 83-14-l 

Public Hearing Date: September 22, 1983 

Response Date: October 31, 1983 

Issuing Authority: Executive Officer 

Comment: No comments were received identifying any significant 
environmental issues pertaining to this item. The staff 
report identified no significant adverse environmental effects 

Response: N/A 

CERTIFIED: 

Date: January 5. 1984 



State of California 
AIR RESOURCES BOARD 

Resolution 83-29 
October 27, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, a proposal to augment Contract Number A2-118-32 entitled 
"Quantitative Assessment of the Effects of Not Controlling Air Pollution in 
California 0 has been submitted by the Energy Resources Consultants, Inc., to 
the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

An augmentation to Contract Number A2-118-32 entitled "Quantitative 
Assessment of the Effects of Not Controlling Air Pollution in 
California", submitted by the Energy Resources Consultants, Inc., fr 
a total amount not to exceed $13,274; 

WHEREAS, the Governor's Executive Order D-18-83 prohibits State agencies fro 
awarding research contracts through October 31, 1983; 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

An augmentation to Contract Number A2-118-32 entitled "Quantitative 
Assessment of the Effects of Not Controlling Air Pollution in 
California", submitted by the Energy Resources Consultants, Inc., fr 
a total amount not to exceed $13,274; and 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-18-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-18-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $13,274. 

I certify that the ab ve is a 
true and correct copy of 
Resolution 83-29 asp ssed by
the Air Resources Boa d. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO. : 83,,l 5,.4b (11
DATE: October 27,193 

Proposal to augment Contract Number A2-118-32 entitled 
"Quantitative Assessment of the Effects of Not Contra 11 i 
Air Pollution in California" 

Adopt Resolution 83-29 approving Proposed Augmentation o 
Contract A2-118-32 for an amount not to exceed $13,274 

This proposal is a request for an augmentation of an 
ongoing study designed to assess the air quality effects 
and the specific economic costs that California would incur 
if air pollution controls were reduced or eliminated in 
1979 or in 1987. Project work is well underway in the 
estimation of emission rates and ambient pollution levels 
in 1979 and 1987 with reduced or no air pollution
controls. Project work is also underway to identify
various types of air pollution-induced damage. A 
potentially important additional area of work has emerged
after examination of data available on the cost of 
pollution-caused health effects. It has been determined 
that existing methods of evaluating the cost of illnesses 
caused by pollution are seriously limited and would give
under-estimates of true health costs. 

The purpose of this augmentation is to measure changes in 
behavior and expenditures from asthma attacks related to 
ozone exposure and to obtain data that will permit a more 
comprehensive estimate of the health costs of pollution. 

Briefly, the added effort includes administering two 
questionnaires to a panel of 100 asthmatics living in the 
Los Angeles area. The questionnaires will assess changes
in behavior, medical expenditures, willingness to pay (to
avoid risk, pain and suffering) and work loss associated 
with asthma attacks related to ozone exposure. The panel
of asthmatics to be used are currently participating in a 
epidemiological study of asthmatics being conducted forte 
Board by the UCLA School of Medicine. 

The Research Screening Committee approved this project
amendment, contingent upon the written approval of the UC A 
researchers. 

The U.S. Environmental Protection Agency has expressed
interest in obtaining data from this project on the chang s 
in behavior and expenditures related to asthma attacks 
resulting from ozone exposure and plans to supplement the 
project further. The EPA augmentation will increase 
project funding by another $36,000. 
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grant d to 

State of California 
AIR RESOURCES BOARD 

Resolution 83-30 

November 17, 1983 

Agenda Item No.: 83 

WHEREAS, Health and Safety Code Sections 39600 and 39601 require the Air 
Resources Board (the "Board") to adopt rules and regulations and take all 
actions necessary for the proper execution of the powers and duties 
anci imposed upon the state board; 

WHEREAS, Health and Safety Code Section 39606(b) requires the Board 
ambient air quality standards, as defined by Health and Safety Code Secti n 

• 39014, for the protection of the public health, safety, and welfare, incl ding 
but not limited to health, illness, irritation to the senses, aesthetic v lue, 
interference with visibility, and effects on the economy; 

WHEREAS, Health and Safety Code Section 39606(b) provides that standards 
relating to health effects associated with exposure to air contaminants s all 
be based upon the recommendation of the state Department of Health Servic s; 

WHEREAS, the current short-term (one-hour) statewide ambient air quality 
standard for sulfur dioxide (S02) of 0.5 parts per million (ppm), as set 
forth in Title 17, California Administrative Code, Section 70200, was int 
to address potential odor nuisances near point sources and possible chang 
lung function associated with exposure to ambient concentrations of S02; 

• 
WHEREAS, recently published scientific research findings from clinical an 
laboratory studies which tested the effects of S02 on persons with asthma 
demonstrated that these persons were more sensitive to exposure to ambien 
concentrations of S02 than were healthy subjects and that these sensitive 
persons were affected adversely by brief, five to ten minute exposures to 
SO? at concentrations as low as 0.d to 0.5 ppm; 

WHEREAS, the Board has received and considered a recommendation from the 
Department of Health Services, dated August 29, 1983, for a short-term st n
dard of 0.25 ppm S02 averaged over a one hour measurement period; 

WHEREAS, the Board has held a duly noticed public hearing at which it rec ived 
and considered a substantial body of evidence, both written and oral, 
presented to it by staff, other scientists, industry representatives, and 
other members of the public relating to the proposed amendment of the sta dard; 
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WHEREAS, in consideration of the recommendation of the Department of Healt 
Services and in consideration of the staff's additional analysis of the re e
vant data and studies, the staff presented for the Board's consideration to 
alternative proposals to replace the existing one-hour 0.5 ppm state ambie t 
air quality standard for S02, which were (a) 0.40 ppm S02 averaged over 10 
minutes, and (b) 0.2~ ppm S02 averaged over one hour, with the standard to 
be expressed as allowing no exceedances under each alternative, and using he 
fluorescence method as the approved measurement method; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that action not be taken as proposed if feasible mitigation measur s 
or alternatives exist which would substantially reduce any significant adv rse 
environmental effects of the proposed action; and 

• WHEREAS, the Board finds that: 

Laboratory studies on human volunteer subjects with asthma have 
demonstrated that many asthmatics are far more sensitive than 
healthy, nonsensitive persons when exposed to S02; 

Evidence gathered from air pollution episodes and other research 
studies indicates that in addition to asthmatics other groups, 
including children, older persons, and persons with respiratory 
illnesses or allergies, are generally more sensitive to air pollu ion 
than healthy, nonsensitive persons; 

The principal effect caused by S02 in these studies was broncho
constriction, which is often accompanied by other symptoms includ·ng 
wheezing and shortness of breath; 

• 
The level of bronchoconstriction experienced by an individual as a 
result of exposure to SO? depends upon several factors, including 
the person's deqree of s~nsitivity, the concentration of S02 int e 
exposure, the person's breathing rate during exposure, and the route 
of exposure: 

Tne present one-hour standara does not adequately reflect the effects 
of short-term S02 exposure episodes on the public's health in tha 
clinically significant bronchoconstriction and chest symptoms hav 
been observed in free-breathing asthmatic subjects exposed for five 
to ten minutes to concentrations as low as 0.4 to 0.5 ppm S02 in 
the air being inhaled during moderate to heavy exercise, and in that 
other studies show that asthmatics and sensitive individuals who 
breathe by mouth alone are expected to undergo a similar response 
during modest levels of exertion; 
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S02 levels which exceed 0.25 ppm averaged over one hour may occur 
in some instances, and may have occurred in one instance, as a re ult 
of the unforeseen breakdown, under rare and exceptional circum
stances, of pollution control equipment at a single very large 
emissions source, or may possibly occur as a result of a localize 
adverse and extremely rare meteorological event that may be antic·
pated to occur only at intervals of many years. 

Whenever ambient levels of so2 exceed 0.25 ppm averaged over one 
hour, whatever the cause of the exceedance, adverse health effect 
are anticipated to occur in susceptible segments of the exposed 
population; 

Improvements in measurement technology have led to the developmen

• and widespread use of the fluorescence method to measure S02 
continuously, automatically, and to minimize interference; 

The short-term S02 standard of 0.25 ppm averaged over one hour 
recommended by the Department of Health Services is designed to 
protect against the adverse effects associated with exposures to 
S02 at levels of 0.4 ppm for five to ten minutes, and is an 
appropriate precautionary standard to protect the public health; nd 

The short-term S02 standard adopted by this resolution wil I have a 
beneficial effect on air quality and will have no adverse environ
mental impacts. 

• 
NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendmen of 
the regulations contained in Title 17, California Administrative Code, as et 
forth in Attachment A and directs the Executive Officer to adopt such amen -
ments after making them available to the public for at least 15 days • 

BE IT FURTHER RESOLVED that in determininq what control strategies and 
measures are necessary to attain and maintain the one-hour S02 standard, 
local districts may, in consultation with the Air Resources Board, take in o 
account whether an exceedance of the standard is caused by a rare and exce -
tional localized meteorological event that may be anticipated to occur onl~ at 
intervals of many years or by a rare and exceptional breakdown of pollution 
control equipment, and districts shall not be required to adopt generally 
applicable control measures to address an exceedance which is caused by su h 
exceptional circumstances. 

BE IT FURTHER RESOLVED that the Board directs the staff to continue to follow 
the review of the national ambient air quality standards for sulfur oxides 
(S02) and to study new evidence as it is published concerning the effects of 
S02 on asthmatics and other sensitive groups in the population. 

I hereby certify that the above is a 
true and correct copy of Resolution 83-
as adopted by the Air Resources Board. 

0 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Section 70100(i) and 70 00, 
Title 17, California Administrative Code, Regarding the Short-Te m 
(One-Hour) State Ambient Air Quality Standard for Sulfur Dioxide and 
Measurement Method 

Agenda Item Nos.: 83-15-3 
83-17-1 

• 
Public Hearing Date: October 27, 1983 

October 28, 1983 
November 18, 1983 

Response Date: December 7, 1983 

Issuing Authority: Air Resources Board 

Comment: No public comments were received identifying any significant 
environmental issues pertaining to this item. The staff report 
concluded that tne proposed amendments would not result in 
significant adverse environmental impacts. 

Response: N/A 

• Date: 



Amend portion of table contained in Section 70200, litle 17, Californi 

Administrative Code, to read as follows: 

70200. Table of Standards -- Applicable Statewide. 

Concentration Duration of 
and 

Methods* 
Averaging 
Periods Most Relevant Effects Comment 

Sulfur 0.25 ppm** eeRaHe- 1 hour aT--A~~l"e*:i-Rlate-eeel" 
Dioxide 1; :i-°ifie"l;l" :i-e-Rle"l;ilea 1;Aioesile+a 

(S02) fl uorescence BT--Pess:i-s+e-a+tel"at:i-eR 
method :i-R-+HR§-fHRet:i-aA~

• a. Bronchoconstriction 
accompanied by 
symptons, which 
may include 
wheezing, short
ness of breath and 
chest t, ghtness, 
during exercise or 
physical actfVity 
in persons with 
asthma. 

• 
0.05 ppm seRaHe1;4 24 hours a. Will help prevent
Rle1;i4e-Rle1;ilea respiratory disease 
fluorescence in children 
method, with b. Higher concentra-
oxidant, (ozone) trations associ-
equal to or ated with excess 
greater than mortality. 
the state 
standard, or 
with suspended 
particulate 
matter equa1 to 
or greater than 
the state 24-
hour suspended 
particulate 
matter standard. 

* * * 

NOTE: Authority cited: Sections 39600, 3960l(a), and 39606(b},
Code. Reference: Sections 39074, 39606(b), 39707, and 39703(g), 

A+tel"at:i-eR-:i-R +HR§ 
fHRet:i-eR-was- 0HREl-at 
tAis-+e¥e+-:i-R eR+y-eRe 
stHsvT-QtAeio- tHa:i-es 
ioe~e~"l;ea-A:i-§A l"-eeReeR-
1;ioat:i-eRs-te-e Hse-1;A;j.s 
efFee"l;T The s andard is 
desi ned op 

a. Furthers udies on 
co-carcin genie 
role are ecessary. 

b. Does not ·nclude 
effects o vegeta
tion, eco ystems 
and mater·a1s. 

c. May not i elude a 
margin of safety. 

Health and Saf ty 
Health and Sa ety Code. 

(The remainder of the table is not affected by these changes and continues full in 
effect.) 



Public Hearing to Consider Amendments to Sections 70100(i) and 70200, 
Title 17, California Administrative Code, Regarding the Short-Term 
(One-Hour) State Ambient Air Quality Standard for Sulfur Dioxide and 
Measurement Method 

Public Hearing Dates: October 27, 1983 
November 18, l 

Public Availability Date: November 22, l 

On October 27 and on November 18, 1983, the Air Resources Board (the 
"Board") considered the adoption of proposed amendments to Sections 
70100(i) and 70200, Title 17, California Administrative Code, regarding 
the short-term (one-hour) state ambient air quality standard for 
sulfur dioxide and measurement method. Attached is a copy of the 
Board's Resolution 83-30, approving the amendments. Appended to 
Resolution 83-30 is the approved language showing additions to the 
originally proposed language by double underline. 

In approving these amendments, the Board directed the Executive 
Officer to adopt the regulations after making them available to the 
public for a period of at least 15 days .• 

• 



State of California 

Memorandum 

Gordon Van Vleck Date = December 27 • 1 83 · 
Secretary
Resources Agency Svbject' Filing 9f Noti e of 

Decisions oft e·Air 
Resources Boar 

From 

• 
Pursuant to Title 17, Section 60007 (b), and in compliance with Air Res.our es 
Board certification under·section 21080.5 of the Public Resources Code, th 
Air Resources Board hereby forwards for posting the attached notice of decision 
and response to significant environmental comments raised during the cormie t 
period . 

Attachments· 
Resolution 83-28 
Resolution 83-30 
Resolution 83-32 

• 
\, 

l"l~!O ANO POSTED BY 
O,,ICII: Ci~ Tl-!I UCl'IITAFIY 

ue:C 2 8 1983 

Resources Agency of California 



State of California 
AIR RESOURCES BOARD 

Resolution No. 83-31 

October 27, 1983 

WHEREAS, Laurence S. Caretto has served with distinction as a member of the 
Air Resources Board from September 1978 through September 1983; 

WHEREAS, as a professor of engineering and Chairman of the Mechanical and 
Chemical Engineering Department at California State University at Northridge, 
he has outstanding technical, scientific, and leadership abilities which he 
has dedicated to developing and implementing California's program to clean u 
the air; 

WHEREAS, fie has been willinq to ,,wrk lonq and hard to assist his fellow Boar.. members in piercing through-masses of information to understand complex 
technical issues; 

WHEREAS, his acknowledged expertise in the field of automobile emissions has 
played an invaluable role in shaping California's motor vehicle pollution 
control program, which is recognized as pre-eminent in the world; 

WHEREAS, his balanced judgment, sense of fairness and technical knowledge ha e 
helped the Board to address California's air quality issues in an innovative 
manner, especially through: 

o the development of strong control measures for motor vehicles as well 
as emission limitations for power plant NOx, stationary internal 
combustion engines, oil refinery equipment, architectural coatings, 
vapor recovery equipment, fuel content, and the adoption of stringe t 
state ambient air quality standards, all in consideration of many 
factors, including certain rare oenological insights; 

o the adoption of regulations for unique Kern County air quality 
issues, as the masterful compromiser trusted and sought after by
local officials, industry representatives, and Air Resources Board 
staff alike; 

o the initiation of a program to control toxic air contaminants; 

o the continuing quest for more complete information, undaunted by ev n 
such personal sacrifice as the requirement to shave Larry's
well-established beard for an inspection of Outer Continental Shelf 
oil facilities; 

WHEREAS, Larry is a pleasure to work with and his stamina, dedication, and 
unfailing good humor have fostered mutual respect and understanding among Ai 
Resources Board staff, his colleagues at air pollution control districts, 
representatives of business interests, and the general public; 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board extends its 
deepest appreciation to Larry Caretto and expresses its thanks for his 
outstanding contribution to California's progress towards clean air. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-32 

November 18, 1983 

Agenda Item No. 83-17-2 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the ''Board'') to adopt standards, rules, and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, the Permit Reform Act of 1~81, Government Code Section 15374 et seq., 
was adopted to reduce delays in the issuance of permits and other forms o 
state agency approval; 

WHEREAS, Section 15375 of the Government Code defines a permit as 
certificate, registration, permit or other authorization required 
agency to engage in a particular activity or act; 

WHEREAS, the Board issues various approvals that are subject to the requi 
ments of the Permit Reform kt, under the definition of permits contained in 
Government Code Section 15375; 

WHEREAS, Section 1537~ of the Government Code requires all state agencies to 
establish by regulation their procedures for considering and issuing permits, 
and also requires agencies to state in regulation the median, minimum, and 
maximum times for processing permit applications based on the agency's 
experience during the last two years; 

WHEREAS, the staff has drafted a proposed regulation pursuant to the require
ments of the Permit Reform Act; 

WHEREAS, the California Environmental Quality Act and Air Resources Board 
regulations require that an activity not be approved as proposed if there are 
feasible alternatives or mitigation measures which would significantly reduce 
any adverse environmental impacts identified; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

the establishment of deadlines and other procedures for considering 
and acting upon permit applications contained in the proposed 
regulation will provide for expeditious and efficient review and 
consideration of such applications; 
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the proposed regulation complies with the requirements of the 
Reform Act; 

the proposed regulation will have no adverse environmental impac 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the adoptio of 
Section 60030 into Title 17, California Administrative Code, as set forth in 
Attachment A and directs the Executive Officer to adopt the regulation af er 
making it available to the public for at least 15 days. 

I hereby certify that the above is a 
true and correct copy of Resolutio 
83-32 as adopted by the Air Resour es 
Board. 

-



ATTACHMENT A 

PROPOSED 

Adopt new Article 3, Subchapter 1, Title 17, California Administrative Coe, 

Section h0030, to read as follows: 

Article 3. Permit Procedures 

60030. Permit Application Review and Processing. 

(a) The procedures and time periods set forth in this subsection shall 

apply to all permit applications received by the board, except for those 

permit applications specified in subsection (b). 

(1) Within 30 days of receipt of an application for a permit, as defined 

in Government Code Section 15375(a), the executive officer shall inform t e 

applicant, in writing, either that the application is complete and accept 

for filing or that the application is deficient and identify the specific 

information required to make the application complete. 

(2) Within JQ ~ days of receipt of additional information provided in 

response to a determination by the executive officer that an application is 

deficient, the executive officer shall inform the applicant, in writing, 

either that the new information is sufficient to make the application com lete 

and that the application is accepted for filing, or that the application is 

deficient and shall identify the specific information required to make th 

application complete. 

(3) Within 90 days after an application is accepted for filing, the 

executive officer shall act to approve or to disapprove the application. 



(b) For the categories listed below, permit applications shall be 

processed as provided in the procedures specified in subsection (a), in 

accordance with the following time periods: 

No. of days after No. of days after 
receipt of appli- receipt of 
cation within wnich additional i nfor-
executive officer mation within which No. of da 
wi 11 inform the appli- executive officer app l i cat i 
cant either that the will determine accepted 
application is com- whether the infor- within wh 
plete or that mation submitted tive offi 
additional infor- makes the appli- act on th 

Type of Permit mation is required cation complete t ion 
.. 

Emergency variance .~ 5 +§ 5 4§ 70 
for lead in gas-
ol inell 

Emergency variance +§ 5 1-§ 5 4§ 10 
for sulfur in gas-
oline or diesel~/-

s after 
n is 
or filing 

·ch execu-
er wi 11 

applica-

Waiver for lead 15 15 45 
in gasol inel/ 

Approval of 15 15 go.§/ 
independent 
testers~/ 

l. Title l3, California Administrative Code, Section 2253.2 
2. Tit 1 e 13, California Administrative Code, Section 2252 
3. Title l3, California Administrative Code, Section 2253.2 
4. Title 17, California Administrative Code, Section 91207 
5. This period applies to each test, as specified in Section 91201 of Tit e 17, 

California Administrative Code, for which approval is requested. 

(c) The executive officer may, in the course of processing the 

application, request the applicant to clarify, amplify, correct, or otherw se 

supplement the information required for the application. 



(d) The time periods in subsections (a) or (b) may be extended by the 

executive officer for good cause as provided by Government Code Section 15 76. 

(e) Based on the state board's experience in processing permits, from the 

receipt of the initial application to the final permit decision, during th 

two years immediately preceding the proposal of these regulations: 

(1 ) the minimum time for processing a permit was 5 days; 

(2) the maximum time for processing a permit was 567 days; and 

(3) the estimated median time for processing a permit was 30 days. 

.. NOTE: Authority cited: Sections 39600 and 39601, Health and Safety Code. 
Reference: Sections 15375 and 15376, Government Code • 



Public Hearing to Consider Adoption of Section 60030, Title 17, Californi 
Administrative Code, Establishing Procedures for Considering and Issuing 
Permits Pursuant to the Permit Reform Act of 1981 

198 3 
Public Availability Date: November 21, 

Public Hearing Date: November 18, 
1983 

On November 18, 1983, the Air Resources Board (the "Board") proposed the 
adoption of Section 60030 to Title 17, California Administrative Code, 
establishing procedures for considering and issuing permits pursuant tote 
Permit Reform Act of 1981. Attached is a copy of the Board's Resolution 
83-32, approving the addition. Appended to Resolution 83-32 is the appro ed 
language showing additions to the originally proposed language by underlie 
and deletions by overstrikes. 

In approving Section 60030, the Board directed the Executive Officer to a 
the regulation after making it available to the public for a period of at.. least 15 days. 



State of California 

Memorandum 

ero Gordon Van Vl eek Dote ' December 27 • 1 83 
Secretary
Resources Agency Subject ' Filing pf Noti e of 

Decisions oft e Air 

~;r-t.K.~
}r~;~d~;;~ary 

Resources Boar 

From Air Resources Board 

Pursuant to Title 17. Section 60007 (b). and in compliance with Air Resour es 
Board certification under section 21080.5 of the Public Resources Code. th 
Air Resources Board hereby forwards for posting the attached notice of dee sion 
and response to significant environmental cormients raise<! during the comme t 
period. 

Attachments· 
Resolution 83-28 
Resolution 83-30 
Resolution 83-32 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Adoption of Section 60030, Title 17, California Administrative Cod , 
Establishing Procedures for Considering and Issuing Permits Pursua t 
to the Permit Reform Act of 1981 

Agenda Item No.: 83-17-2 

Public Hearing Date: November 17, 1983 

Response date: December 5, 1983 

• Issuing Authority: Executive Officer 

Comment: No comments were received identifying any significant envirunmenta 
issues pertaining to this item. The staff report identified no 
adverse environmental impacts and noted that the regulation neithe 
requires nor authorizes any action affecting the environment. 

• 

Response: 



State of California 
AIR RESOURCES BOARD 

Resolution 83-33 

Decembe~ 16, 1983. 

Agenda Item No.: 83-

WHEREAS, Health and Safety Code Section 39600 requires the Air Resources 
Board (the "Board") to do such acts as may be necessary for the proper 
execution of the powers and duties granted to, and imposed upon, the 
Board; 

• WHEREAS, Health and Safety Code Section 41980 declares the Legislature's 
intent to investigate the methods of ensuring that emissions from the 
incineration of hazardous wastes do not endanger public health and 
welfare, while determining what appropriate role incineration could play
in reducing the landfilling of hazardous waste materials in California; 

WHEREAS, Health and Safety Code Section 41981 requires the Board, in 
consultation with the California Department of Health Services and 
affected air pollution control districts, to complete a study, using all 
available data on the emissions from the incineration of toxic waste 
materials; 

WHEREAS, pursuant to the provisions of Health and Safety Code Section 
41981, the study has been completed and Board staff have prepared a 
draft report entitled "Air Po11 ution Impacts of Hazardous Waste lnci nera ti o 
A California Perspective;'' 

• WHEREAS, the Board held a duly noticed public meeting at which it received 
public comments and considered the draft study prepared and presented to 
it by staff; and 

WHEREAS, the Board finds that the study thoroughly and accurately addresses 
issues related to emissions from incineration of toxic waste materials in 
accordance with the Legislature's direction. 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board approves the 
study, "Air Pollution Impacts of Hazardous Waste Incineration: A Californi 
Perspective," and directs the Executive Officer to forward it to the 
Legislature in accordance with Section 41981 of the Health and Safety 
Code. 

I certify that the above is a 
true and correct copy of 
Resolution 83-33, as adopted
by the Air Resources Board. 



State of California 
AIR RESOURCES BOARD 

Resolution 85-35 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposa 1 Number 002-1 entitled "The Evoluti 

• 
n 

of Aerosol Loadings During Wintertime Stagnation Episodes in the Southern Sa 
Joaquin Valley" has been submitted by the California Institute of Technology 
to the Air Resources Board; and 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed ad 
recommends for funding: 

Proposal Number 002-1 entitled "The Evolution of Aerosol Loadings
During Wintertime Stagnation Episodes in the Southern San Joaquin
Valley" submitted by the California Institute of Technology for a 
total amount not to exceed $53,000; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fro, 
awarding research contracts through January 31, 1984. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 

• authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 002-1 entitled "The Evolution of Aerosol Loadings 
During Wintertime Stagnation Episodes in the Southern San Joaquin
Valley" submitted by the California Institute of Technology for a 
total amount not to exceed $53,000. 

BE IT FURTHER RESOLVED, that, should an exemption froQ the prohibition
contained in Executive Order D-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $53,000. 

I certify that the above. i.s a 
true and correct copy of 
'Reso1 ution 83;,35a.s passed by 
tfte. Atr Resources Board, 
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.. 

ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(1)
DATE: December 16, 1 

Research Proposal No. 002-1 entitled "The Evolution of 
Aerosol Loadings During Wintertime Stagnation Episodes i 
the Southern San Joaquin Valley." 

Adopt Resolution 85-35 approving Research Proposal No. 
002-1 for funding in an amount not to exceed $53,000. 
total amount requested for this research is $105,762. 
Additional funding in the amount of $52,762 is being sou 
from the U.S. Evironmental Protection Agency. 

A large number of sources in the Southern San Joaquin 
Valley emit sulfur oxides and nitrogen oxides into the 
atmosphere. Under stagnant, humid conditions these 
pollutants can be transformed into acid gases and 
particles, including acidic fogs. These reaction produc
either alone or combined with sources of particulate mat 
and ammonia in the valley, can contribute to the formati 
and persistence of dense haze and fogs which can severel 
restrict visibility and may affect human health. 

Because the phenomenon of acid fog has only recently bee 
identified, our understanding of the mechanisms of its 
formation, dispersion and dissipation are extremely 
limited, The Southern San Joaquin Valley represents a 
nearly ideal "laboratory" for the kind of study that is 
required to elucidate these and other processes . 

In this study aerosol and fogwater samples will be 
collected and analyzed for chemical composition.
Relatively small amounts of an inert, chemical tracer ga 
(sulfur hexafluoride) will also be released to determine 
transport and dilution patterns in the valley. Data fro 
an extensive series of measurements will be analyzed to 

ht 

s, 
er 
n 

determine the retention time of pollutants released int e 
Valley and also the rate of formation of acids and their 
neutralization products in fog droplets. 

The results of this research are needed to better 
understand the physical and chemical dynamics of aqueous
aerosols and as a basis for future studies of the potent al 
adverse health effects of acid fog. This improved
understanding will help explain the formation of such fo s 
in areas of the State that are subject to both high acid 
precursor concentrations and foggy atmospheres. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-36 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effectiv 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1224-104 entitled "Effects 
Short-term Exposure to Carbon Monoxide in Subjects with Coronary Artery 
Disease" has been submitted by the University of California, Irvine, to the 
Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1224-104 entitled "Effects of Short-term Exposure
Carbon Monoxide in Subjects with Coronary Artery Disease" submitte 
by the University of California, Irvine, for a total amount not to 
exceed $51,008; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fr 
awarding research contracts through January 31, 1984. 

of 

o 

m 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the followi g: 

Proposal Number 1224-104 entitled "Effects of Short-term Exposure o 
Carbon 11onoxide in Subjects with Coronary Artery Disease" submitte 
by the University of California, Irvine, for a total amount not to 
exceed $51 , 008 . 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $51,008. 

I certify that the above is a 
true and correct copy of 
Resolution 83-36 as passed by 
the Air Resources Board. 
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ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(2) 
DATE: December 16, l 

Research Proposal No. 1224-104 entitled "Effects of 
Short-term Exposure to Carbon Monoxide in Subjects with 
Coronary Artery Disease". 

Adopt Resolution 83-36 approving Research Proposal No. 
1224-104 for funding in an amount not to exceed $51,008. 

The State's carbon monoxide (CO) standards are based in 
part on a series of clinical studies carried out on angi 
patients. These patients experience chest pains when th 
heart muscles fail to receive adequate oxygen. Carbon 
monoxide acts competively to decrease the ability of the 
blood to carry oxygen to the heart and thus endangers th 
health of this group of heart disease patients. Carbon 
monoxide acts on the blood by binding strongly to 
hemoglobin to form carboxy-hemoglobin (COHb). Our curre 
air quality standards are designed to prevent exercising
angina patients from reaching levels of COHb in excess o 
two percent. 

The validity of some of the most important health studie 
carried out with angina patients under EPA auspices has 

a 
ir 

t 

recently come under question. It is, therefore, essenti 1 
to restudy quickly, but carefully, the most pivotal of 
these studies. This proposal would allow for such 
replication, employing angina patients whose COHb levels 
will be increased to two percent as well as at one other 
level. These levels would be attained while breathing air 
containing controlled amounts of CO during light exercis 

The basic protocol of the study will have design
characteristics the same as in the previously reported 
studies that are in question. Where appropriate, some 
improved methodologies will be used. Approximately 30 
volunteers who have stable angina are to be studied. 

This project, along with another that is being funded by
the EPA, will provide the ~oard with a reliable scientific 
basis for a re-examinationiof the State ambient air qual1ty 
standards for carbon monoxide. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-37 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effectiv 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1225-104 entitled "Maintai 
and Operate California Air Resources Board Field Fumigation Facility for 
Experimental Use" has been submitted by the University of California, 
Riverside, to the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approva 1; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1225-104 entitled "Maintain and Operate California 
Air Resources Board Field Fumigation Facility for Experimental Use' 
submitted by the University of California, Riverside, for a total 
amount not to exceed $49,994; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fr m 
awarding research contracts through January 31, 1984. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant tote 
authority granted by Health and Safety Code Section 39703, hereby accepts t e 
recommendation of the Research Screening Committee and approves the followi g: 

Proposal Number 1225-104 entitled "Maintain and Operate California 
Air Resources Board Field Fumigation Facility for Experimental Use' 
submitted by the University of California, Riverside, for a total 
amount not to exceed $49,994. 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $49,994. 

I certify that the above is a 
true and correct copy of 
Resolution 83-37 as riassed by
the Air Resources Board. 
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ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(3) 
DATE: December 16, 1 

Research Proposal No. 1225-104 entitled "Maintain and 
Operate California Air Resources Board Field Fumigation 
Facility for Experimental Use". 

Adopt Resolution 83-37 approving Research Proposal No. 
1225-104 for funding in an amount not to exceed $49,994. 

Air pollution damage to the State's crop, native and 
ornamental plants is a continuing concern of the Air 
Resources Board. To address this concern, the ARB 
contracted with the proponent and the Statewide Air 
Pollution Research Center to construct, operate and 
maintain twenty plant fumigation chambers at U.C. Riverside 
during 1981. The proponent has constructed and operated an 
excellent facility for studying air pollution effects on 
plants since that time. It has been used continuously t 
study various agricultural crops and native plants. 

Past experience has demonstrated the need for competent
technical people to maintain and operate the chambers for 
investigators who may not be familiar with the complex 
aspects of fumigation systems and air pollutant 
monitoring. This proposal will continue operation and 
maintenance of the chamber facility for investigators
during 1984, and will upgrade the facility by automating 
data accumulation and processing • 

The proponent will refurbish the facility at the conclusion 
of each experiment, assure that all equipment performs 
satisfactorily, oversee use of the facility, and upgrade
the facility by installing a small computer system to 
accumulate and process data automatically. Automatic 
accumulation of data will greatly reduce the amount of 
labor required for this task. Under current procedures
data are transcribed from strip charts and processed by
hand. Strip chart recorders will remain in use as a chec 
in the event of a failure in the computer system. This 
proposal eliminates the need for the investigators who ar 
plant scientists, to maintain the facility; rather it 
provides that the technical aspects of running the facili y 
are performed by highly qualified personnel. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-38 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effectiv 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research proposal to augment Contract Number A2-088 32 
entitled "Development of Methods to Estimate the Benefits of Visibility 
Improvement" has been submitted by the Santa Fe Research Corporation to the 
Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

An augmentation to Contract Number A2-088-32 entitled "Development of 
Methods to Estimate the Benefits of Visibility Improvement" submit ed 
by the Santa Fe Research Corporation" for a total amount not to 
exceed $9,855; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fr m 
awarding research contracts through January 31, 1984. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant tote 
authority granted by Health and Safety Code Section 39703, hereby accepts t e 
recommendation of the Research Screening Committee and approves the followi g: 

An augmentation to Contract Number A2-088-32 entitled "Development of 
Methods to Estimate the Benefits of Visibility Improvement" submit ed 
by the Santa Fe Research Corporation" for a tota 1 amount not to 
exceed $9,855. 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order 0-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order 0-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $9,855. 

I certify that the above is a 
true and correct copy of Resolution 
83-38 as ~assed by the Air Resources Board. 
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ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(4) 
DATE: December 16, 19 

Proposal to augment Contract Number A2-O88-32 entitled 
"Development of Methods to Estimate the Benefits of 
Visibility Improvement". 

Adopt Resolution 83-38 approving Proposed Augmentation of 
Contract A2-O88-32 for an amount not to exceed $9,855. 

This proposal requests an augmentation of a study, now in 
progress, to develop a methodology for evaluating
quantitatively the residential property value benefits of 
visibility improvements in two California air basins. In 
the ongoing study, the development of spatially detailed 
data sets containing visibility, housing prices and 
socio-economic data is complete for four Los Angeles area 
counties and five San Francisco area counties covering tw 
time periods, 1973-74 and 1978-79. Also, work is well 
under way in the estimation of economic models relating 
visibility data and housing values (sale prices) using th 
above mentioned data sets. 

The purpose of the proposed augmentation is to demonstrat 
the use, and particularly the applicability and 
limitations, of the developed methodology and also to 
provide quantitative benefit estimates for a candidate 
emission control measure. 

Under the proposed augmentation, the emissions, air quali y
and visibility changes will be estimated for a possible 
future measure to reduce particulate emissions from heavy
duty vehicles in California. The likely phasing-in perio
for the emissions and air quality changes will be 
incorporated in the analysis. Using models developed in 
the original contract, dollar benefits of the improved
visibility will be derived. A written report will be 
prepared to explain the use of the benefit estimation 
methodology. It will also establish guidelines for futur 
application of the methodology to other potential control 
measures. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-39 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effectiv 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research Proposal Number 1228-104 entitled 
"Correlative and Sensitive Discriminants for Air Quality Control" has been 
submitted by the Professional Staff Association of Los Angeles County/USC 

• 
Medi ca1 Center to the Air Resources Board; and 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approva 1; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1228-104 entitled "Correlative and Sensitive 
Discriminants for Air Quality Control" submitted by the Profession 1 
Staff Association of Los Angeles County/USC Medical Center for a 
total amount not to exceed $123,000; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fr m 
awarding research contracts through January 31, 1984. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant tote 
authority granted by Health and Safety Code Section 39703, hereby accepts t e 
recommendation of the Research Screening Committee and approves the followi g: 

Proposal Number 1228-104 entitled "Correlative and Sensitive 
Discriminants for Air Quality Control" submitted by the Profession 1 
Staff Association of Los Angeles County/USC Medical Center for a 
total amount not to exceed $123,000. 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $123,000. 

I certify that the above is a 
true and correct copy of Resolutio 83-39 
as passed by the Air Resources Boa d. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(5)
DATE: December 16, 19 3 

Research Proposal No. 1228-104 entitled ''Correlative and 
Sensitive Discriminants for Air Quality Control". 

Adopt Resolution 83-39 approving Research Proposal No. 
1228-104 for funding in an amount not to exceed $123,000. 

One of the most difficult questions facing the Board is he 
development of bases for ambient air quality standards that 
will protect against the chronic effects of exposure to ir 
pollutants. The results of the studies proposed here will 
add significantly to our understanding of the human heal h 
consequences of long-term exposure to photochemical smog. 

Two types of cells line the alveoli of the deep lung. Te 
most common cell of the alveolar wall is the Type I cell. 
It is a very thin cell whose role is the efficent exchan e 
of gases between the atmosphere in the lung and the bloo 
The Type II cell is distinquished by its thickness and 
appears to play a role in the lung defenses, including 
production of secretions. Previous work under ARB 
sponsorship has led to the development of methods to det 
whether N02 or 03 alone or the two in combination 
affect the rates of conversion of Type I cells to Type II 
and whether such changes are reversible. 

These studies have shown that Type II cell populations 
increase at the expense of Type I cells, even at relativ ly
low concentrations of N02 (0.3 ppm). Consistent changes 
have also been seen in alveolar walls in exposed animals. 
Such cellular level changes are thought to be the possib e 
initiators of several irreversible diseases, including
emphysema and fibrosis of the lung. 

The primary purpose of this proposal is to study how the 
lung's structural components are changed by N02 
exposure. It is closely related to the earlier work by he 
proponent, but differs in that the elastin and collagen o 
be measured in lung tissue are important indicators of 
permanent structural alterations of the lung. Attempts
will be made to relate shifts in cellular-level componen s 
to changes in the amounts of these two proteins. 

Staining techniques have been developed that specificall
identify and differentiate elastin and collagen in lung 
sections. These specific stains will make it possible fr 
the proponents to expand computer-assisted image analysi 



Proposal No. 

• 

• 

1228-104 -2- December 16, 1983 

methodologies that have proven very useful in previous
studies. These methods allow the assessment of very larg 
numbers of microscopic changes in lung structure. Subtle 
shifts can then be readily detected and recorded for 
analysis. 

The exposure study planned uill assess the effects of 
ambient level N02 on the lungs of developing mice. The 
experiment will employ 200 pairs of test animals, half to 
be exposed to the N02 atmosphere, half to serve as 
controls. The N02 exposure atmosphere will be 0.25 ppm
presented in an intermittent fashion over a six week 
period. Animals will be removed from the control and 
exposed groups at the end of the exposure, ten weeks and 
six months after the exposure has ceased. Animals remove 
at 10 weeks and 6 months will serve to evaluate repair or 
recovery processes thit might occur during the 14 weeks 
after exposures have ceased . 



State of California 
AIR RESOURCES BOARD 

Resolution 83-40 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

WHEREAS, an unsolicited research proposal to augment Contract Number A2-042-
entitled "A Study of the Characteristics of Chemical Reaction Mechanisms for 
Photochemical Smog" has been submitted by the California Institute of 
Technology to the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

An augmentation to Contract Number A2-042-32 entitled "A Study oft 
Characteristics of Chemical Reaction Mechanisms for Photochemical 

• 

2 

e 

Smog" submitted by the California Institute of Technology for a tot 1 
amount not to exceed $38,615; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fro 
awarding research contracts through January 31, 1984. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

An augmentation to Contract Number A2-042-32 entitled "A Study of t e 
Characteristics of Chemical Reaction Mechanisms for Photochemical 
Smog" submitted by the California Institute of Technology for a tot l 
amount not to exceed $38,615. 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $38,615. 

I certify that the above is a true 
and correct co!)y of Resolution 83-40 
as passed by the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(6) 
DATE: December 16, 19 3 

Proposal to augment Contract Number A2-042-32 entitled " 
Study of the Characteristics of Chemical Reaction 
Mechanisms for Photochemical Smog.'' 

Adopt Resolution 83-40 approving Proposed Augmentation of 
Contract A2-042-32 for an amount not to exceed $38,615. 

This is a two-phase project to improve the mathematical 
treatment of the photochemistry module of air quality
simulation models. The first phase of the project
consisted of two objectives that were to: 1) review and 
analyze the methodologies by which the many simultaneousl 
occurring chemical reactions can be combined to facilitat 
their solution; and 2) development of an improved kineti 
mechanism for aromatic hydrocarbons for use in existing 
models. 

In the second phase of the project, which the Research 
Screening Committee endorsed following review of the fina 
report for the first phase, the proponent will apply the 
information developed during the first phase of this 
contract to improve the photochemistry module of an 
existing air quality simulation model. The methodology 
developed in Phase I provides a powerful tool for 
identifying deficiencies in the photochemical modules in 
models and thus, provides information on how to reduce 
errors resulting from these deficiencies . 

The first phase of the project was recommended for fundin 
by the Research Screening Committee in 1982, with funding
of the second phase of the project to be contingent upon 
its successful completion. At the November meeting, the 
Committee reviewed the results of Phase I and recommended 
that the Board approve the funding of Phase II, which 
provides for the use of the methodology developed in Phas 
I, to improve the predictive accuracy of an existing air 
quality simulation model. 

Accurate air quality simulation models are potentially 
important to evaluation of various control strategies and 
air quality maintenance plans. However, all existing
models contain serious flaws in their predictive 
capabilities. It is therefore, highly desireable to use 
this state-of-the-art methodology to provide a more 
accurate modeling capability. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-41 
December 16, 1983 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

~JHEREAS, an unsolicited research Proposal Number 1227-104 entitled "Effects f 
Ozone on the Asthmatic Airway" has been submitted by the University of 
California, San Francisco, to the Air Resources Board; and 

• WHEREAS, the Research staff has reviewed and recommended this proposa 1 for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1227-104 entitled "Effects of Ozone on the Asthmati 
Airway" submitted by the University of California, San Francisco, fr 
a total amount not to exceed $169,860; and 

WHEREAS, the Governor's Executive Order D-26-83 prohibits State agencies fro 
awarding research contracts through January 31, 1984. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to th 
authority granted by Health and Safety Code Section 39703, hereby accepts th 
recommendation of the Research Screening Committee and approves the followin 

• Proposal Nuraber 1227-104 entitled "Effects of Ozone on the Asthmati 
Airway" submitted by the University of California, San Francisco, f r 
a total amount not to exceed $169,860. 

BE IT FURTHER RESOLVED, that, should an exemption from the prohibition
contained in Executive Order D-26-83 on awarding contracts for research be 
granted, or upon the expiration of Executive Order D-26-83, the Executive 
Officer is authorized to initiate administrative procedures and execute all 
necessary documents and contracts for the research effort proposed in an 
amount not to exceed $169,860. 

I certify that the above is a true 
and correct copy of Resolution 83-4 
as passed by the Air Resources Boar 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

State of California 
AIR RESOURCES BOARD 

ITEM NO.: 83-19-4b(7)
DATE: December 16, 1983 

Research Proposa 1 No. 1227-104 entitled "Effects of Ozone 
on the Asthmatic Airway''. 

Adopt Resolution 83-41 approving Research Proposal No. 
1227-104 for funding in an amount not to exceed $169,860. 

Asthmatics are characterized by sensitive 
bronchoconstrictive responses and airway inflammation in 
response to injury. In this project, the contractor will 
examine the effect of ozone on the bronchial 
hyPerreactivity of a well-characterized group of 
asthmatics. He will apply methods that he developed and 
successfully used in previous studies of asthmatics' 
response to sulfur dioxide, another lung irritant. 

Three related investigations will be pursued. In the 
first, healthy asthmatic subjects will be screened and 
chosen for participation, based upon complete pulmonary
function and bronchial reactivity tests. These subjects
will be exposed to purified air in one test and 0.20-0.25 
ppm ozone in another. Exposures will last for two hours. 
During this exposure the subjects will exercise for fifte n 
of each thirty minutes on a cycle ergometer at 300 kg-m/min
(exertion equivalent to a brisk walk). Effects on 
bronchial reactivity will be measured directly by 
resistance change and also by a methacholine challenge on 
the eve of each study day and then following the 
exper imen ta 1 expo sure s. 

In the second portion of the study, asthmatics will be 
recruited and exposed to ozone as previously described. 
Fiberoptic bronchoscopy will be performed before and afte 
ozone exposure so that airway fluid can be collected. This 
fluid will be analyzed for the agents which cause 
inflammation and injury. 

The third study will investigate the source of inflammati n 
which occurs after ozone exposure. Dogs will be fed either 
a normal diet or one with an inhibitor called 
eicosapentaenoic acid. They will be exposed to ozone. 
Their periodic airway responsiveness, mucosal biopsy and 
fluid collection tests will be performed. These tests will 
aid in the identification of inflammatory agents. Finall , 
appropriate statistical tests will be used to analyze all 
data. 

https://0.20-0.25


State of California 
AIR RESOURCES BffiRD 

Resolution 83-42 

December 16, 1983 

Agenda Item No.: 83-19-2 

WHEREAS, Health and Safety Code Section 39600 requires the Air Resources Hoard 
(the "Board") to do such acts as may be necessary for the proper executi n of 
the powers and duties granted to, and imposed upon, the Board; 

• 
WHEREAS, the Legislature in 1982 enacted the Kapiloff Acid Deposition Ac 
(Stats. 1982, ch. 1973; Health and Safety Code Sections 39900-39915) to 
address the problem of acid deposition in California; 

WHEREAS, in Health and Safety Code 39901, the Legislature finds and decl res 
that acid deposition resulting from other than natural sources is occurring in 
various regions of California and that this deposition may have signific nt 
adverse effects on the environment, on the economy and on public health; 

WHEREAS, in Healtn and Safety Coae Section 39902, the Legislature declar s 
that tne purpose of tne Kapiloff Act is to establish a program to identi y the 
sources of acia deposition, to determine its occurrence and environmenta 
effects and to analyze the effectiveness and cost of emission control 
technologies and air quality management strategies, and, in Health and S fety 
Code Section 39903, makes the Board responsible for implementation of th 
Kapiloff Act; 

• 
WHEREI\S, Health and Safety Code Section 39909 requires the Board, not la er 
than January 1, 1984, and annually thereafter, with the advice and 
participation of the State Agency Working Group on Acid Deposition and tre 
Scientific Advisory Committee on Acid Deposition created by the Kapiloff Act, 
to prepare and submit to the Governor and to the Legislature a report 
describing the activities and findings to date of tne research and monit riny 
program, and identifying further actions required to control or mitigate acid 
deposition and its potential adverse effects; 

WHEREAS, in accordance with the provisions of Health and Safety Code Sec ion 
39909, a draft report entitled "State of California Acid Deposition Rese rch 
and Monitoring Program: Report to the Governor and the Legislature" has oeen 
prepared by the staff; 

WHEREAS, the State Agency vJorking Group and the Scientific Advisory Comm ttee 
have reviewed the draft report and have recommended changes and addition 
thereto; 

WHEREAS, the Board has held a duly noticed puolic meeting at which it re 
comments on and considered the oraft report prepared and presented to it 
staff, along with tne recommended changes and additions as assembled and 
presented by staff; and 

I 
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WHEREAS, the Board finds that the report, after inclusion of the recommend 
changes and additions, thoroughly and accurately describes the activities, 
findings and plans of the acid deposition research and monitoring program. 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board approves the 
report, "State of California Acid Deposition Research and Monitoring Progr 
Report to the Governor and tne Legislature," along with the recommended 
changes and additions, and directs the Executive Officer to submit the rep 
as approved to the Governor and the Legislature in accordance witn Section 
39909 of the Health and Safety Code. 

I certify that the above is a 
true and correct copy of 
Resolution 83-42, as adopted 
by the Air Resources Board • 
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State of California 
AIR RESOURCES BOARD 

Resolution 83-43 

December 15, 1983 

Agenda Item No. 83-18-3 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board (the "Board") to adopt standards, rules, and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Section 43100 of the Health and Safety Code authorizes the Board t 
certify new motor vehicles; 

WHEREAS, Section 431~ of the Health and Safety Code, as amended in 1981 
(stats. 1981, ch. 1185; AB 965), directs the Board to adopt certification 
enforcement regulations which will allow a manufacturer to certify in 
California federally certified light-duty motor vehicles which are unavaila le 
in this state provided that their emissions are offset by the manufacturer' 
California-certified vehicles whose emissions are below the applicable 
California standard; 

WHEREAS, in 1982 the Board adopted "Guidelines for Certification of 1983 Mo el 
Year Federally Certified Light-Duty Motor Vehicles for Sale in California," 
(the "Guidelines") and adopted Section 1960.5 and amended Section 2061, Title 
13, California Administrative Code, which incorporate the Guidelines, to 
implement AB 965 for the 1983 model year; 

WHEREAS, following a July 28, 1983 hearing, the Board adopted amendments 
extending the original Guidelines through the 1987 model year; 

WHEREAS, the Guidelines presently do not provide for offsetting of particul te 
emissions; 

WHEREAS, the California and federal particulate emission standards for 1983 
model year light-duty diesel-powered vehicles were identical, but the 
California particulate emission standard for 1985 model year light-duty 
diesel-powered vehicles is more stringent than the likely federal standard 
the 1985 model year; 

WHEREAS, following the Board's direction at the July 28, 1983 hearing, staf 
has prepared proposed amendments to the Guidelines and to Sections 1960.5 ad 
2061, Title 13, California Administrative Code, which would allow offsettin 
of particulate emissions for the 1985 model year with an 11 percent 
particulate emissions credit limit for diesel-powered passenger cars and a 5 
percent particulate emissions credit limit for diesel-powered light-duty 
trucks; 



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

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part l, Division 3, Title 2 of the Government Code; and 

WHEREAS, the Board finds that: 

Adoption of the amendments proposed by staff providing for particulate 
emission offsets for the 1985 model year will allow adequate mitigation 
of model unavailability in 1985; and 

• Sale of otherwise unavailable federally certified diesel-powered 
light-duty vehicles pursuant to the amendments adopted herein will result 
in a slight adverse emissions impact; the measures contained in the 
Guidelines as amended herein mitigate the adverse emissions impact to the 
maximum extent currently feasible, and no additional mitigation measures 
or feasible alternatives which would eliminate or substantially further 
reduce any significant adverse environmental impact are currently
available • 

• NOW, THEREFORE, BE IT RESOLVED that the Board hereby amends Section 1960.5, 
Title 13, California Administrative Code, as set forth in Attachment A; 
Section 2061, Title 13, California Administrative Code, as set forth in 
Attachment B; and "Guidelines for Certification of 1983 through 1987 Model 
Year Federally Certified Light-duty Motor Vehicles for Sale in California", as 
set forth in Attachment C. 

• BE IT FURTHER RESOLVED that the Board finds that the regulations as amended 
herein, individually and in the aggregate with the other California motor 
vehicle emission regulations, are at least as protective of public health and 
welfare as comparable federal regulations and are consistent with Section 
202(a) of the federal Clean Air Act. 

BE IT FURTHER RESOLVED that, to the extent a waiver is necessary, the 
Executive Officer shall forward the adopted and amended regulations to the 
Environmental Protection Agency with a request for a waiver of federal 
preemption or for confirmation that they are within the scope of an existing 
waiver, pursuant to Section 209{b){l) of the Clean Air Act. 

I certify that the above is a 
true and correct copy of 
Resolution 83-43, as adopted 
the Air Resources Board. 



ATTACHMENT A 

• Amend Section 1960.5, Title 13, California Administrative Code, as 

follows: 

1960.5. Certification of 1983 through 1987 Model Year Federally 

Certified Light-Duty Motor Vehicles for Sale in California. 

(a) The exhaust emissions from new 1983 through 1987 model year 

federally certified passenger cars and light-duty trucks, subject to 

registration and sold and registered in this state pursuant to Section 

43102(b) of the California Health and Safety Code, shall not exceed the 

• applicable federal emissions standards as determined under applicable 

federal test procedures. 

• 
(b) With respect to any new vehicle required to comply with the 

standards set forth in paragraph (a), the manufacturer's written 

maintenance instructions for in-use vehicles shall not require scheduled 

maintenance more frequently than or beyond the scope of maintenance 

permitted under the test procedures referenced in paragraph (a). Any 

• 
failure to perform scheduled maintenance shall not excuse an emissions 

violation unless the failure is related to or causes the violation • 

(c) The standards and procedures for certifying in California 1983 

through 1987 model year federally certified light-duty motor vehicles are 

set forth in "Guidelines for Certification of 1983 through 1987 Model 

Year Federally Certified Light-Duty Motor Vehicles for Sale in 

California", adopted July 2O, 1982, as last amended ~e(ilte111~el"-+eT-+98~ 

December 15, 1983. 

NOTE: Authority cited: Sections 39601, 43100 and 43102, Health and 
Safety Code. Reference: Section 43102, Health and Safety Code. 



ATTACHMENT B 

• Amend Section 2061. Title 13, California Administrative Code, as 

follows: 

2061. Assembly-Line Test Procedures -- 1983 and Subsequent Model 

Years. 

New 1983 and subsequent model year passenger cars, light-duty 

trucks, and medium-duty vehicles subject to certification and 

manufactured for sale in California shall be tested in accordance with 

the "California Assembly-Line Test Procedures for 1983 and Subsequent

• Model Year Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles", 

adopted November 24, 1981, as amended May 25, 1983, including federally 

certified light-duty motor vehicles, except as provided in "Guidelines 

• 
for Certification of 1983 through 1987 Model Year Federally Certified 

Light-Duty Motor Vehicles for Sale in California", adopted July 20, 

1982, as last amended ~e~~e~seF-+e,-+983 December 15, 1983. 

NOTE: Authority cited: Sections 39515, 39601, and 43210, Health and 
Safety Code. Reference: Sections 43102, 43105, 43210, 43211, and 43212, 
Health and Safety Code • 

• 



• 
GUIDELINES FOR CERTIFICATION OF 1983 THROUGH 1987 

MODEL YEAR FEDERALLY CERTIFIED LIGHT-DUTY MOTOR 
VEHICLES FOR SALE IN CALIFORNIA 

I. APPLICABILITY 

These guidelines adopted pursuant to Section 43la!(b) of the 

California Health and Safety Code are applicable to 1983 through 1987 

model year federally certified light-duty motor vehicles proposed for 

sale in California. These guidelines are not applicable to medium-duty 

trucks, motorcycles, heavy-duty engines, heavy-duty vehicles, emergency 

vehicles, or vehicles with engines having a displacement less than 50 

• cubic inches. 

II. DEFINITIONS 

For the purposes of these guidelines: 

1. "Light-duty motor vehicle" means a vehicle having a 

• manufacturer's maximum gross vehicle weight rating of 

under 6,001 pounds (California Health and Safety Code 

Section 39035). 

2. ''California vehicle'' means a motor vehicle originally 

• certified in California by an Executive Order. 

3. ''Equivalent inertia weight (EIW)" is defined under 

subparagraph 86.129-79(a), Title 40, Code of Federal 

Regulations. 

4. "Federal vehicle" means a motor vehicle originally 

certified federally by a Certificate of Conformity. 

5. "Model" means a unique combination of car line, basic 

engine, and transmission class, or as defined by a 

manufacturer with the approval of the Executive Officer. 



• 
6. "Car Line" means a name denoting a group of vehicles 

within a make or car division which has a degree of 

commonality in construction (e.g., body, chassis). Car 

line does not consider any level of decor or opulence and 

is not generally distinguished by characteristics as roof 

line, number of doors, seats, or windows, except for 

station wagons or light-duty trucks. Station wagons and 

light-duty trucks are considered to be different car 

lines than passenger cars. 

• 7. "Basic Engine'' means a unique combination of 

manufacturer, engine displacement, number of cylinders, 

fuel system (as distinguished by use of carburetor or 

fuel injection), and catalyst usage. 

• 8. "Transmission Class" means a group of transmissions 

having the following common features: basic transmission 

type (manual, automatic, or semi-automatic), number of 

forward speeds (e.g., manual four-speed, three-speed 

• automatic, two-speed semi-automatic) • 

III. CERTIFICATION OF FEDERAL VEHICLES 

To receive certification for federal vehicle sales in California, a 

manufacturer shall: 

A. Provide to the Executive Officer evidence of federal 

certification, and a statement that the model(s) for which 

certification is requested are not available in California. 
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• 
B. Provide a warranty on emissions-related parts in accordance 

with Sections 2035 et seq., Title 13, California 

Administrative Code, as they apply to vehicles certified under 

the primary California standards. However, federal vehicles 

which are offset by California vehicles certified to a 

100,000-mile optional standard shall provide a ten-year/ 

100,000-mile warranty. 

C. Provide: l) certification emission levels of federal models 

intended for sale in California, 2) quarterly production 

• reports, by model and engine family, of vehicles intended for 

sale or sold in California, and 3) other information which 

the Executive Officer deems necessary to calculate emissions 

offset credits, emission deficits, or air quality impacts. 

• 
D. Label each vehicle on the assembly-line with the statement 

"conforms to federal regulations and is certified for sale in 

California" to distinguish federal vehicles certified for sale 

in California from other federal and California vehicles. 

• IV. ASSEMBLY-LINE AND ENFORCEMENT TESTING 

A. All federal vehicles certified and intended for sale in 

California shall comply with all provisions of the applicable 

California Assembly-Line Test Procedures, except that: 

l. The Executive Officer, at his or her discretion, may 

accept quality audit emissions data from other sources in 

lieu of a 2 percent quality audit of federal vehicle 

production intended for sale in California. 
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2. Manufacturers which have projected sales of less than 

• 1,000 federal vehicles per model year in California shall 

be exempt from the 2 percent quality audit requirement. 

However, such manufacturers shall submit to the Executive 

Officer any other similar data which may be available. 

3. Data submitted in lieu of 2 percent quality audit data 

shall be accompanied either by a statement that the data 

were generated according to California Assembly-Line Test 

Procedures, or by a description of how the testing and 

• analysis procedures used depart from California 

Assembly-Line Test Procedures. 

• 
4. The Executive Officer, at his or her discretion, may 

waive the requirement for 100 percent steady state 

emissions testing of federal vehicles intended for sale 

in California in cases where lack of test facilities or 

• 
other factors would place undue burden on vehicle 

manufacturers. 

B • All federal vehicles certified for sale in California shall be 

subject to the compliance testing requirements of Title 13, 

California Administrative Code. 

V. OFFSETTING PROCEDURE 

A. Emissions offsetting shall be limited as follows: 

1. By manufacturer. A manufacturer shall not trade, sell, 

transfer, or in any other manner exchange emissions 

credits with another manufacturer, except that a 
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manufacturer which supplies engines to a vehicle 

• manufacturer may also supply offsetting emission credits 

if the vehicle manufacturer's total production for 

California is less than 200 units per model year. 

2. By vehicle category. Vehicle categories are: (a) 

passenger cars and (b) light-duty trucks (less than 

6,001 pounds gross vehicle weight rating). Emission 

credits from vehicles in one category shall not offset 

vehicles in the other category. 

• 3. By fuel type. Offsetting shall be conducted only among 

vehicles with like fuels (e.g., gasoline to gasoline, 

diesel to diesel, etc.). 

• 
4. By durability option. Federal vehicles which are offset 

by California vehicles certified to the optional 100,000-

mile emissions standards must demonstrate 100,000-mile 

durability, or the equivalent, subject to the approval of 

the Executive Officer. 

• 5. By model. No federally certified vehicle shall be 

certified or sold in California if a comparable 

California model of the same manufacturer is offered in 

the same model year. 

6. By pollutant. Oxides of nitrogen (NOx) and particulates 

are ~s the only pollutants which may be offset for 

passenger cars. Hydrocarbons, carbon monoxide, aRe NOx, 

and particulates may be offset for light-duty trucks. 

Particulates may be offset for passenger cars and 

light-duty trucks only for the 1985 model year. 
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• 
Evaporative hydrocarbons aAe-~aFtiew+ates are not 

eligible for offsets. Total hydrocarbon data shall be 

compared directly to non-methane hydrocarbon data for 

purposes of calculating offsets. 

B. Each manufacturer shall submit to the Executive Officer by 

October l of each year, or as soon thereafter as is practicable: 

(1) an estimate of the emissions credits which it will accrue ba 

upon California certified emissions levels and projected sales o 

California vehicles; and (2) an estimate of the emissions credi 

ed 

s 

• which it will use based upon federal certification emissions lev ls 

and estimated sales of federal vehicles in California. These 

estimates may be changed at any time within the model year, subj ct 

to the approval of the Executive Officer. 

• C. Within the bounds of Part A, emissions credits that can be accru d 

by a California certified vehicle shall be the difference betwee 

the applicable California standard and the certification emissio s 

level. 

• m 
Estimated Credits = ~ 

i=l 

Where: m = 

Cal sales = 

Cal std = 

Calcert = 

-6-

Calsalesi (Calstd - Calcerti) 

Number of California engine famili s 
certified to a set of California s andards 
(passenger cars, 0-3999 pounds EIW trucks, 
4000-5999 pounds EIW trucks) for a given 
manufacturer. 

Manufacturer's projected sales by ngine 
family. 

Applicable California standard. 

California engine family certifica ion 
level listed on the Executive Orde for 
the applicable engine family. 



D. Within the bounds of Part A, the emissions required to offset 

• a federal vehicle shall be the difference between the federal 

certification level and the sales-weighted mean certification 

level of all California engine families (Calmean) as of 

February l of the previous model year for passenger cars or 

the appropriate light-duty truck group as applicable. If a 

new standard is implemented, an estimated Calmean shall be 

determined at 80 percent of the new standard. The estimated 

Calmean shall be applicable, for the initial model year under 

• the new standard only • 

• 
Estimated Withdrawals Fedsalesi (Fedcerti - Calmean) 

Where: n = Number of unavailable passenge car 
and light-duty trucks by model types. 

Fedsales = Estimated sales of unavailable 
federal model types in Califor ia for 
a given model year. 

• 
Fedcert = Federal certification level of the 

engine family containing the 
unavailable model. Federal 
certification level shall be ken as 
the highest level, for each 
pollutant, of any emission dat 
vehicle in an engine family. 

Calmean = Sales weighted mean certificat'on 
emission level of all Californ·a 
engine families (industry-wide)
within the appropriate standar s 
category. 
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E. The estimates referred to in Parts B, C, and D shall be 

• corrected at year-end using vehicle production and 

assembly-line emissions data, if available. 

F. For the purposes of withdrawals, the Oto 3,999 lbs. and 4,000 

to 5,999 lbs. EIW groups may be combined for light-duty trucks. 

G. Manufacturers shall individually be limited to withdrawing the 

following percentages of accrued credits for offsetting 

federal vehicles: 

Passenger Car NOx 8% 

• Passenger Car Particulate 11% 1985 model 
iear on y 

Light-Duty Truck HC 74% 

Light-Duty Truck co 17% 

Light-Duty Truck NOx 39% 

• Light-Duty Truck Particulate - 45% 1985 model 
iear on l'. 

H. An emission deficit caused by misjudging sales of California 

• 
vehicles shall be offset in the next model year. 

I • Sales of federal vehicles in excess of a manufacturer's final 

estimate shall cause the manufacturer to be subject to a 

maximum civil penalty of $5,000 per vehicle pursuant to 

Section 43154 of the Health and Safety Code, regardless of 

whether or not a deficit was incurred. 

J. Vehicles with engine family certification emission levels 

which are equal to or less than the appropriate "Calmean" 

value are not eligible for offsetting. 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Sections 1960.5 and 
2061, Title 13, California Administrative Code, and Amendment of 
the Document Incorporated in those Sections, Regarding Trading 
of Particulate Emissions for Certification of Federally 
Certified Light-Duty Motor Vehicles for Sale in California 

Agenda Item No.: 83-18-3 

Public Hearing Date: December 15, 1983 

• Response Date: December 15, 1983 

Issuing Authority: Air Resources Board 

Comment: The staff identified a slight potential increase in 
particulate emissions of 0.04 tons per day resulting from 
the proposed action. 

• 
Response: To the extent that the potential increase in particulate 

emissions may be determined to be a significant adverse 
emissions impact, the proposed action incorporates all 
feasible mitigation measures. These mitigation measures 
include permitting offsets only between California and 
federal in the same category, (e.g., passenger car and 
truck) produced by the same manufacturer and using the same 

• 
fuel (gasoline or diesel); basing offset credits on the 
difference between federal certification levels of the 
federal vehicles and the mean emission level of the 
California fleet in the same category or group; limiting 
use of diesel particulate credits to 11 percent by 
passenger cars and 45 percent for light-duty trucks; 
requiring California warranties; and making the federal 
vehicles subject to the state quality audit and enforcement 
regulations. No additional mitigation measures or feasible 
alternatives which would eliminate or substantially further 
reduce any significant adverse environmental impact are 
currently available. 

CERTIFIED: 

Date: 



State of California 
AIR RESOURCES BffiRD 

Resolution 83-44 

December 15, 1983 

Agenda Item No.:83-18-2 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize 
the Air Resources Board (the "tioard") to adopt standards, rules, and 
regulations necessary for tne proper execution of the powers and duties 
granted to and imposed upon the Board by law; 

• 
WHEREAS, Sections 43004, 43006, and 43013 of the Health and Safety Code 
authorize the Board to adopt standards and test procedures for vehicles 
modified or altered to use a gaseous fuel which are equivalent to those 
for gasoline powered motor vehicles; 

WHEREAS, the Board has established in regulation, at Section 2030, 
Title 13, California Administrative Code, standards and test procedures 
for approval of systems designed to convert motor vehicles to use 
liquefied petroleum gas or natural gas fuels; 

WHEREAS, the Board has adopted exhaust emission standards for passenger 
cars, light-duty trucks, and medium-duty vehicles, as set forth in 
Sections 1960.l et seq., Title 13, California Administrative Code, and 
for heavy-duty engines and vehicles as set forth in Sections 1956.5 et 
seq., Title 13, California Administrative Code; 

• 
WHEREAS, the staff has prepared draft amendments to the "California 
Exhaust Emission Standards and Test Procedures for Systems Designed to 
Convert Motor Vehicles to Use Liquefied Petroleum Gas or Natural Gas 
Fuels", which were first adopted by the Board on April 16, 1975, and last 
amended on April 18, 1981; 

WHEREAS, the proposed amendments would conform the standards and test 
procedures for liquefied petroleum gas ano natural gas conversion systems 
to the Board's current new vehicle ano engine certification regulations, 
simplify the gaseous fuel conversion systems certification procedures, 
provide more flexibility for compliance with the procedures for meeting 
applicable emission standards, and reduce the amount of testing required 
for certification; 

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

WHEREAS, a public hearing and other administrative proceedings have been 
held in accordance with the provisions of the Aoministrative Procedure 
Act (Government Code, Title 2, Division 3, Part l, Chapter 3.5); 
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WHEREAS, the Board finds that: 

the proposed amendments to the Board's regulations are necessary in 
order to conform the emission standards for engines modified or 
altered to use liquefied petroleum gas or natural gas fuels 
pursuant to the provisions of Health and Safety Code Section 43004; 

the technology needed to alter or modify such engines to comply 
with the new vehicle emission standards is feasible and available; 

the proposed amendments will provide additional flexibility for 
manufacturers to comply with the procedures and reduce the amount 
of testing required for certification and, hence, the costs to some 
manufacturers for certification, while assuring that approved 
conversion systems will comply with applicable emission standards; 

the proposed amendments to the Board's regulations will not result 
in potentially significant adverse impacts on the environment. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the 
amendment to Section 2030 of Title 13, California Administrative Code, as 
set forth in Attachment A, ano the amenoments to the "California Exhaust 
Emission Standards and Test Procedures for Systems Designed to Convert 
Motor Vehicles to Use Liquefied Petroleum Gas or Natural Gas Fuels'' as 
set forth in Attachment B. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to 
adopt the amended regulation and the amended test procedures after they 
have been made available to the public for at least 15 days. 

• 

• 
BE IT FURTHER RESOLVED that the Board hereby determines that the 
regulatory amendments adopted herein are consistent with Section 202(a) 
of the Clean Air Act, and these amendments do not render California 
standards and regulations, individually or in the aggregate with other 
California motor vehicle emission regulations, less protective of public 
health and welfare than the comparable federal standards. 

BE IT FURTHER RESOLVED that, to the extent a waiver is necessary, the 
Executive Officer shall forward the adopted and amended regulations to 
the Environmental Protection Agency with a request for a waiver of 
federal pre-emption or for confirmation that they are within the scope of 
an existing waiver, pursuant to Section 209(b)(l) of the Clean Air Act. 

I certify that the above is a true 
and correct copy of Resolution 
83-45, as adopted by the Air 
Resources Board. 

Secretary 



Public Hear•ing to Consider Amendments to Title 13, California Administrati e 
Code, Section 2030, Regarding the Standards and Test Procedures for Approv l 
of Systems Designed to Convert Motor Vehicles to Use Liquefied Petroleum G s 
or Natural Gas Fuels 

Puolic rlearing Date: December 15, 983 
Public Availability Date: July 31, 1984 

On December 15. 1983, the Air Resources Board ( the "Board") considered tne 
adoption of proposed amendments to Section 2030, Title 13, California 
Administrative Code, regarding the "California Exhaust Emission Standards 
Test Procedures for Approval of Systems Designed to Convert Motor Vehicles 
Use Liquefied Petroleum Gas or Natural Gas Fuels." Attacned is a copy of he 
Board's Resolution 83-44, approving the amendments. Appended to Resolutio 
83-44 is tne approved language snowing additions to tne originally propose 
language by double underline and deletions by slashes. 

• In approving these amendments, the Board directed the Executive Officer to 
adopt the regulation and test procedures after making tnem available to th 
public for a period of at least 15 days • 

• 



ATTACHMENT A 

Pmend Title 13, California Administrative Code, Section 2030 tor ad 

as fa 11 ows: 

• 

Liquefied Petroleum Gas and Natural Gas. The standards and test 

procedures for approval of systems designed to convert motor vehicles to u e 

liquefied petroleum gas or natural gas fuels are contained in ''California 

Exhaust Emission Standards and Test Procedures for Systems Designed to Con ert 

Motor Vehicles to Use Liquefied Petroleum Gas or Natural Gas Fuels'' adopte oy 

the ~tate-BaaFEi st ate board on Apri 1 16, 197 5, al'½EI ~ amended aA-Al:lt>H-:i-8, 

+98l August , 1984. 

l~ote: Autilority cited: Section 39515, 39600, 39501, and 43006, Health an 
Safety Code. Reference: Sections 43000, 43004, 43006, 43013, aREi 43101, nd 
43104, Health and Safety Code • 

• 
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CA LI FORNIA EXHII. UST EMISSION STA N[lC\ RDS AND TEST PROCEDURES 
FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES TO USE 

LIQUEFIED PETROLEUM G"IS OR NATURAL G"IS FUELS 

The authority for these Exhaust Emission Standards and Test Procedures is 
found in Sections 43004 and 43006 of the California Health and Safety 
Code which contain the following: 

43004. "--the standards applicable under this part for exnaust 
emissions for gasoline-powered motor vehicles shall apply to motor 
vehicles which have been modified or altered to use a fuel other 
than gasoline or diesel." 

• 
43006. "The state board may certify the fuel system of any motor 
vehicle powered by a fuel other than gasoline or diesel which meets 
the standards specified by Section 43004 and adopt test procedures 
for such certification.'' 

l. General Applicability 

This test procedure is applicable to any single or dual-fuel motor 
vehicle conversion system using liquefied petroleum gas (LPG) or 
natural gas (NG) in lieu of the original gasoline or diesel fuel 
system for emission controlled venicles registered in the State of 
California. 

2. Definitions 

The definitions shall be the same as those in the applicable model 
year California exhaust emission standards and test procedures for 
passenger cars, light-duty trucks, and medium-duty vehicles. 

• All provisions of these procedures (except where specifically 
noted) shall apply to single fuel liquefied petroleum gas (LPG), 
single fuel natural gas (NG), and dual-fuel (LPG/gasoline or 
NG/gasoline) conversion systems. 

3. General Standards 

(a) In addition to all other standards or requirements imposed, 
any modification of a gasoline or diesel-fueled motor vehicle 
to allow the use of liquefied petroleum gas or natural gas as 
a fuel: 

(i) Shall not in its operation or function cause the emission 
into the ambient air of any noxious or toxic substance 
that is not emitted in the operation of such vehicle 
without such modification, except as specifically 
permitted oy regulation; and 



(ii} Shall not in its operation, function, or malfunction, 
result in any unsafe condition endangering the motor 
vehicle, its occupants, other persons, or property in 
close proximity to the vehicle, in accordance with the 
safety requirements specified for the original vehicle. 

(b} In the case of a dual-fuel conversion, where the vehicle may 
run on gasoline (or diesel) or a gaseous fuel, removal of 
originally required emission control systems will not be 
permitted. These provisions shall not apply to heated intake 
air systemsT or the original air cleaner when replaced by an 
air cleaner compatinle witn the LPG/NG carburetor. 

4. Non-Applicable Regulations 

• 
All requirements in the referenced California exhaust emission 
standards and test procedures for gasoline or diesel-powered 
vehicles not directly related to exhaust emission test procedures
shall not be applicable to these procedures • 

• 

PasseA§eF-6aFs-aAa-b4§Rt-9Hty-lFHeksT 

AA-a~~i4eaAt-feF-stFa4§Rt-bPG,-WG,-aAafeF-SHai-fHei-€SAYeFs4eA 
systems-may-eReese-tRe-yeaFs,-makes-aAa-meaeis-ef-tRe-YeR4e ➔ es 
feF-wR4eR-tRe-system-w4 ➔➔ -ee-a~~ ➔ 4eas ➔ eT--lRe-test-YeA4e ➔ es 
sRa➔➔ -se-eReseA-fFem-tRe-mest-FeeeAt-yeaF-YeH4e ➔ e-meae ➔ s,-aAa 
sRaii-se-aes4§Aatea-sy-tRe-eMeeHt4Ye-9ff4eeFT--lHe-a~~ ➔ 4eaAt 
4s-eAeeHFa§ee-te-~Fe~ese-a-test-f ➔ eet-feF-eeAs4aeFat4eA-sy-tRe 
eMeeHt4¥e-9ff4€eFT 

lRe-eMAaHst-em4ss4eA-staAaaFas-te-se-Hsea-feF-a~~FeYa ➔ -aFe-tHe 
a~~ ➔ 4eas ➔ e-6a ➔ 4feFA4a-em4ss4eA-staAeaFas-eF-ty~4ea ➔ -em4ss4eA 
➔ e¥e ➔ s-ef-¥eA4eies-4A-§eea-e~eFat4A§-€BAa4t4eA-feF-tRese 
~asseA§eF-€dFS-aA8-ii§Rt-aHty-tFH€kS-Se ➔ e€tea-ey-tRe-eMe€Ht4¥e 
9ff4eeF-as-test-¥eA4e ➔ esT--lest-~FeeeeHFes-sRa ➔ i-ee-tRe 
a~~ ➔ 4eaa ➔ e-6a ➔ 4feFA4a-test-~FeeesHFes-feF-tRe-meaei-yeaF-ef 
tAe-test-YeR4e ➔ eT--~e~aFate-a~~FeYa ➔ -sHa ➔➔ -se-Fe~H4Fea-feF 
eaeH-ett§4Ae-s4%e-e ➔ aSST--Baek-te-saek-tests-mHst-ae-eeAaHetea 
aAe-a-s4§A4f4eaAt-4AeFease-4A-em4ss4eAs-fFem-tHe-easei4Ae, 
e¥eA-4f-tHe-YeR4e ➔ e-meets-tRe-a~~ ➔ 4eas ➔ e-mesei-yeaF-staAsaFas, 
may-se-eaHse-feF-aeA4a ➔ T--fA-aaa4t4eA,-feF-aHa ➔ -fHe ➔ -systems, 
tke-eMeeHt4Ye-9ff4eeF-may-Fe~H4Fe-6V~-72-eF-6¥~-75-tests-eA 
§ase ➔ 4Ae-w4tA-tRe-eeAYeFs4eA-systemT--lke-eHFas4 ➔ 4ty-ef-a ➔➔ 
systems-w4 ➔ i-se-aeteFm4Aee-sy-aA-eA§4AeeF4A§-eYa ➔ Hat4eAT--FeF 
eaHse,-aAe-sasea-eA-tke-eA§4AeeF4A§-eYa ➔ Hat4eA,-tke-eMeeHt4¥e 
9ff4eeF-may-Fe~H4Fe-sHFaa4 ➔ 4ty-testsT 
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fR-eeffipaF4R§-tRe-effi4ss4eR-F4§YFes,-test-vaF4as4+4ty-w4++-se 
takeR-4Rte-eeRs4eeFat4eRT--+Re-a++ewae+e-vaF4aa4+4ty-w4++-se 
sasee-eR-tRe-pFeY4eYs-e*peF4eRee-et-tRe-test4R§-Fae4+4ty-aRe 
stat4st4ea+-aRa+ys4s-eF-tRe-test-eataT 

fat Heavy-9Yty-VeA4e+es-f~4R§+e-aRefeF-9Ya+-FHe+-~ysteffiSf 

+t VeR4e+es-eYeF-e9QQ-+esT-f+977-eF-e+eeFf 

AppFeYa+-et-a-systeffi-f9F-passeR§eF-YeA4e+es-sAa++
aYteffiat4ea++y-~Ya+4ty-tAat-systeffi-f9F-Hse-eR-+977-eF 
e+seF-ffieee+-YeA4e+es-eveF-eQQQ-+ssT-GVW-w4tA-eR§4Res-4R 
tRe-saffie-s4~e-e+ass-aRs-w4tH-s4ffi4+aF-effi4ss4eR-eeRtFe+ 
systeffisT--ft-Re-passeR9eF-YeA4e+e-w4tA4R-a-eeFta4R-eR§4Re
e+ass-4s-aYa4+ae+e-teF-test,-tAe-~*eeHt4ve-Qt¥4eeF-ffiay 
peFffi4t-aRetReF-eR94Re-e+ass-eF-a-pFeY4eYs-yeaF-ffieee+-to
se-testesT 

• ~+ VeA4e+es-getweeA-6,QQQ-86QQ-+es-f+978-eF-ReweF,-Mee4Hffi
9Hty-VeA4e+es+ 

+Aese-YeA4e+es-ffiHSt-ee-testee-4R-aeeeFeaRee-w4tA-tAe 
pFev4s4eRs-et-sYspaFa§FapA-fatT 

VeR4e+es-eveF-g6QQ-+esT-f+978-eF-ReweFf 

• 

AppFeva+-et-a-systeffi-feF-passeR§eF-YeA4e+es,-+4§At-eHty 
tFHeks,-eF-ffiee4Yffi-SHty-veA4e+es-sAa++-aHteffiat4ea++y 
~Ya+4ty-tAat-systeffi-f0F-Hse-eR-veA4e+es-eveF-8,6QQ-+ssT 
GVW-w4tA-eR§4Res-4R-tAe-saffie-s4~e-e+ass-aRe-w4tA-s4ffi4+aF 
effi4ss4eR-eeRtFe+-systeffis-teF-tAe-saffie-eF-e+eeF-ffieee+ 
yeaFST--±F-aR-eR94Re-4R-a-eeFta4R-s4~e-e+ass-4s-Ret 
ava4+ae+e,-tRe-~*eeYt4ve-QFF4eeF-ffiay-peFffi4t-tAe 
sHest4tHt4eR-et-aRetAeF-eR§4Re-4R-a-e4¥¥eFeRt-e+ass-eF-a
pFev4eYs-ffieee+-yeaF-eR94ReT 

±R-tAe-a+teFRat4ve,-tAe-app+4eaRt-ffiay-Fe~Hest-peFffi4Ss4eR
¥Feffi-tAe-~*eeYt4ve-QFF4eeF-te-test-tRe-eeRveFs4eR-systeffi 
eR-aR-eR§4Re-eyRaffieffieteFT--A--eeta4+ee-eeseF4pt4eR-e¥-tAe 
test-pFeeeeYFe-aRe-ea+eY+at4eRS-ffiHst-aeeeffipaRy-sHeA-a 
Fe~Yest-aRe-ffiYst-ee-appFevee-sy-tAe-~*eeHt4ve-Q¥¥4eeF
pF4eF-te-4R4t4a+-testsT--AppFeva+-sy-tA4s-ffietAee-sAa++ 
eR+y-app+y-te-systeffis-wAeR-Ysee-eR-Reavy-eHty-veA4e+es 
eveF-8,§QQ-+esT-GVWT--A-s4§R4F4eaRt-4ReFease-4R-effi4ss4eRs 
fFem-tAe-sase+4Re,-eveR-4f-tAe-veA4e+e-ffieets-tAe 
app+4eas+e-Aeavy-eyty-eR§4Re-effi4ss4eRs-staReaFes,-ffiay-se
eaHS8-f8F-SeR4a+T 
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!A-ass4t4eA-te-ffieet4A§-tAe-a~~+4eas+e-e*Aaijst-effi4ss4eR 
staRsaFss;-tAe-¥eA4e+els-e*Aa~st-effi4ss4eRs-ffiay-Aet-ae 
s4§R4f4eaRt+y-4AeFeases-aae¥e-tAe-sase+4Re-e*AaijS~ 
8ffii55i0RS-WAeA-e~eFat4R§-0R-§aSe+4Re-w4tA-tAe-eeA¥eFS49A 
systeffi-4Rsta++esT--b0ffi~+4aRee-w4tA-tA4s-~Fe¥4s4eA-ffiay-ae 
a~s§ea-sy-tAe-Aet-staFt-ba+4faFR4a-GV£-+97~-test 
~Faees~FeT-aF-tAe-a~~+4eae+e-ea+a-staFt-ba+4¥eFA4a 
GV£-+976-test-~FeeesijFe-at-tAe-a~t4eA-e¥-tAe-a~~+4eaAtT 

fat bFaAkease-effi4ss4eAs---NeAe-~eFffi4ttea 

fe1 Fije+-e¥a~eFat4¥e-effi4ss4eRs 

Ne-4AeFease-asa¥e-tRe-§ase+4Ae-systeffi-ease+4Re-4s

• ~eFffi4ttes-feF-a~a+-fije+-systeffi5T 

i:.. 6r Application for Approval 

(a) An application for approval of a modification to use LPG or NG 
fuel in a gasoline- or diesel-powered engine may be made by 
any engine, vehicle or conversion equipment manufacturer. 

(b) An application shall be required for each model-year even 
tnough the exhaust emission standards for approval of new 
venicles may be the same for consecutive model-years. 

(c) Tne application shall be in writing, signed by an authorized 
representative of the manufacturer, and shall include the 
following: 

• 
(i) Identification and description of the vehicles in each 

vehicle category and engine displacement ranges for which 
approval is requested. 

There are three vehicle categories. 

& Passenger Cars (PC) 

.hl_ Li Trucks (LDT and Medium-dut 
Ve MDV 

.s:.l_ He Vehicles Heavy-dut 
En DE. 

(ii) A complete description and identification of the 
conversion system, includin carburetor model numbers), 
carburetor confi uration/ca ibration codes, 
vaporizer/regulator model numbers, evidence of proper 
assembly of the fuel tank and fuel lines, and the 
necessary e¥-a++ modifications aAs-asa4t4eAs to the 
engine or vehicle. 
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f4441 A-aessF4~t40R-0f-tAe-las0Fat0Fy-e~~4~ffleRt-Hsea-aRa-tAe 
eKAaHst-effl4ss4eR-tests-~eFf0Ffflea-te-asseFta4A-€0ffl~i4aRse 
w4tA-tAe-GeReFa ➔ -~taRaaF85v 

f4v1 ~ffl4ss40R-sata-0R-SH€A-veA4sles-aAa-eR§4Aes-testea-4A 
asseFaaRse-w4tA-tAe-a~~l4sasie-eKAaHst-effl4ss4eA-test 
~FeseaHFes-aRa-staRSaFesT 

• 

(iii) fvt A statement of recommended maintenance procedures, 
including initial installation and initial tuning, and 
equipment necessary to ensure that the vehicle and engine 
in operation conform to the regulations. If the 
procedures are not uniform, then the specific procedures 
for each different make and model shall be given. A 
description of the program for training of personnel for 
such maintenance and installation. 

(iv) fv41 An agreement that upon the Executive Officer's request 
-- any one or more of the test vehicles will be supplied to 

the Air Resources Board (ARB) for such testing as it may 
require, or (by mutual consent between tne ARB and 
applicant) will be made available at the manufacturer's 
facility for such testing. Provided, that in the latter 
case, it is further agreed that the instrumentation ana 
equipment specified by the ARB will be made available for 
testing operations. Any testing conducted at a 
manufacturer's facility pursuant to this subparagraph 
will be scheduled as promptly as possible. 

• 
M fv441 An agreement that up to two test vehicles per vehicle 

category a-FeaseRaBie-RHfflBeF-ef-veA4€ieS will 
be made available to tne ARB for testing for such 
reasonable periods as may be required. These vehicles 
shall be selected from time to time by the Executive 
Officer and shall be typical of production models 
available for sale to the public. They shall also be 
representative of the engines and transmissions offered 
by the vehicle manufacturers. 

(vi) fv444t An agreement that the modifications made in the field 
-- will be properly identified. To meet this requirement, 

the model number shall be permanently marked on the 
carburetor. A permanent label, to be affixed in the 
engine compartment where it may be easily read, covering 
the following for the specific installation snall be 
furnished. feF-4Asta ➔ iat4eA-eR-tRe-a4F-€ ➔ eaAeF-eF-aAy 
etAeF-aFea-wAeFe-4t-1t1ay-l:le-eas-Hy-FeaEiT The labe 1 sha11 
set forth the following: 
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l. 1~anufacturer' s name and address. 
2. A~~l"e¥ea-~y The California Air Resources Board 

certification number identified as "CARB E.O. No. 
B-XX". Jep-~se-eA------~eael-yeaP-¥e~ieles-wit.A 

. . .·-3... . 3
eA§lAe-Slees------lAT--~e------lAT-T

3. Spark timing.-- --
4. Idle speed. 
5. Mixture adjustment (if used) including idle, cruise, 

and/or full throttle togetner with the method. 
o. Diagrams for vacuum hose routing and electrical 

wiring harness. 

6T fy~e-e¥-¥ijel-fbPG,-NG,-eP-aija+-¥de++T
+T Qat.e-ei-iAst.a++atieAT 
J....:.. 8TCarburetor..?. Meae+-NeT vaporizer/regulator

model numbers, and carburetor configuration 

• 
/calibration codes. 

gT ¥a~ePieel"-ll4eae+-NeT 
+Qr A-stateraeAt.-!!~eP-~eRie+es-e¥eF-6§QQ-lssT-G¥W 

eA+y!!,-ii-a~~li-Ga-e+e.,. 
++.. A-+ist.-eJ-AeA-a~~lieae+e-syst.effis-fe.,.§ .. +--Fije+ 

~Ajeet~A,-~-way-eatalyst,-ete .. +-i¥-s~aee-~el"ffi~t.s .. 

FeP-a~a+-Jije+-syst.e~s.-a-sesel"i~t~eA-e¥-aAy-eRaA§es-t.e 
FRe-QP~§~Aa+-~ij~~ffi8At-Ma-A~Faet,ijp9)'>lS-tAe-e¥a~8PaFi¥e 
8~¼SS~8A-68At.Pel-systeffi.. 

(d) An application may be made for certification to emission 
~ standards. or to typ1°cal baseline emission levels. 

6. Emission Standards and Test Procedures for PC, LDT, MDV, and HOE 

• 
(a) For certification to emission standards, tne appropriate 

model-year ex~aust emission standards to oe used are the 
applicable California new venicle exnaust emission stand.ards • 
Test procedures snal I oe tne applicable California new vehicle 
certification test procedures for the model-year of the test 
veni cl e. Comp Ii ance is demonstrated by app l yin a 
deterioration factor ~Ir to both the cold and hot start 
emiss,ion test results to proJe'c"t-the emission levels to the 
end of the vehicle's useful life and comparing the results 
with the emission standards. 'J'rjf't These test results must 
meet the applicable emission standards. A retest i~ 
permitted if the vehicle fails tne first test. The assigned 
~, deterioration factor will be based on gasoline-powered or 
diesel-powered vehicle certification deterioration rates as 
specified by .the El<ecutive Officer. In addition, dual-fuel 
systems will re uire CVS-75 tests usin tne ori 1nal fuel with 
tne conversion system instaned. This test result 1titn the 
certification JV deterioration factor or, if not avai laole, an 
assigned~, deter1oraf1on fat:tor applied) must also meet the 
app1 i cab 1 e em1 ss 1 ctn s. stancrara s. 
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(b) For certification to typical baseline emission levels, tne 
exhaust emission levels to be used are those from 
representative venicles in good operating condition selected 
by the Executive Officer for testing. Test procedures sh,al 1 
be the applicaole California test procedures for the 
model-year of tne vehicle. 8ack-to-oa.ck tests must be 
conducted and a si nificant increase in tne M¢l'/J. ¢ emissions 

ram the base me may oe cause for denia 1.. In order to. improll'.e 
data reliaoility, the manufacturer may elect to perrorm two 
bacK-to-back tests, in which case a significant increase in 
the average emissions of the two conversion system tests over 
the average baseline test emissions may oe cause for denial. 
Test variability will be ,cons.idered in establishing 
si nificant increases in /J.1¢ fi ¢~ emissions. In addition, for 
dual-fuel s~stems, a VS-. 72 test. using the ori~inal fuel
~1:th t;t(~ co vgrs1orfJsysten, a-l"t:!- reg:u Ir'.ed. ,:1(1s tes snal 1 also 
not significantly increase emissions from the ~asel1ne level. 

• The test variability factors applicaole for oac.K-to-back tests 
are 1.10 for HC and NOx and 1.15 for CO emissions. Tne 
conversion system meets the compliance requirements when tne 
emission .data from the tests with the conversion system 
installed, are .at or below the emission levels of the baselin.e 
emissions wit.n the variability factors applied. 

For certifica,tion of conversion systems to be installed onlyill 
on, heavy-duty en,gines, the appropriate model-year exhaust 
emission st.andards and applicable (diesel or ga,soline) exhaust 
emission test procedures shall be used. However, ap roval of 
a conversion system · .o e ms a ed on PC or LDT/MDV shall 
automatically qualify the system for use with neavy-duty 
engines with similar or less sophisticated emission control 
systems witnout additional testing. 

• ill Tne duraoi l ity of a11 systems wi 11 be deter.mined by an 
engineering evaluation. For cause, and oased on the 
e_ngineering evaluation, the Executive Officer rqay require 
durabili!Y tests. 

7. Selection of Test Vehicles for the Limited Fleet. 

A maximum of two test vehicles wH:i. may be required by the 
E.xecutive Officer for each vehicle category ea1"01,u>et.el"-1Reae:i. 
eeR'w'el"s:j.eA-syst.elR. One test ve.h i cl e can represent the wors.t case 
and tne other the most popular vehicle for wnich tne conversiJn 
system is applicable. The Air Resources Boa.rd wil 1. notify the 
applicant in writing oft.he vehicles which canoe used ru 
demonstrate compliance. In requesting emission tests, the Air 
Resources Board will consider emission control system similarity 
over vehicle categories when determining th.e test fleet size. 
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IF-tAe-a~~+teaRt-s~BAltts-aaatttaAa+-eaPs~FetaF-ffiaae+-eaA~eFstaA 
systeffis,-aRe-te~t-Aat-satAt-aF-tAe-~Fe~ta~s-test-~eR+e+es-ffiay-ae 
~seaT--QRe-¥eRte+e-sAa++-Fe~PeseRt-t~e-sma++est-eA§tAe-st~e-e+ass 
faF-WAteA-a~~Pa¥a+-+s-Fe~~estea-aRa-tAe-atAeF-tAe-+aF§esf-eA§+Ae 
st~e-e+ass-Fe~~estesr--+Ae-~~ee~t+¥e-QFF+eeF-ffiay,-FeF-ea~se. 
Fe~~est-~~-ta-twa-afikl.+tt&Ra+-test--reRte+es-FaF-eaeA-eaFa~FeteF 
ffiaae+T--+Ae-eR~tRe-st~e-e+ass-es-aFe-as-F&++awst 

G+ass-A---Q-tAPa~§A-+49-s~s+e-+ReAes 
G+ass-S---Q¥eF-+4Q-tRFe-~§R-~99-e~a+e-+ReRes 
G+ass-G---9¥eF-~99-tAF0~§A-~~Q-e~~+e-+ReAes
G+ass-Q---9¥eF-~~9-tRFe-~§R-J99-e~a+e-tReAes 
G+ass-~---9¥eF-J99-tRF9~§R-J7s-e~ate-+Rekes 
G+ass-P---9¥eF-37~-e~s+e-tReRes 
G+ass-G---~R§tRes-wRteR-GaRRat-se-e+asstF+ea 

seea~se-aF-~R~s~a+-4es+§AT 

• lF-tAe-a~~+teattaA-ts-FeF-aetA-+t~Rt-aRa-Rle4+~ffi-a~ty-~eRte+es,-tReA
a-teta+-eF-F0ijF-test-¥eA+e+es-w+++-ae-Fe~~+Fea-FeF-eaeR
eaFB~FeteF-111eee+-eaA¥eFstaA-systeffiT 

8. Vehicle Testing 

To assure better test data utilization, eacn applicant shall ootain 
prior approval in writing from the Executive Officer on the te.st vehi 
fleet. No research and development vehicles snould be used in the 
certification fleet. 

(a) Test Veh.icles 

ill Vehicles Certifying to Nel'I Vehicle Exnaust Emission Standar 

Each test vehicle shall be a California certified version 

cle 

ds. 

• 
havinq been driven a minimum of 4,000 miles on gaseous fuel. 
The vehicle mileage accumulation must be done by drivin_g tre 
venicle .on the road following a route of typical suburban 1.vpe 
driving_, or on a chassis dynamometer utilizing the Automobi le 
Manufacturer's Association \AMAJ mileage accumulation cycle. 
The applicant may request and t.he Executive Officer may all ow 
test v.ehicles with less mileage if the applicant dernonstraJ es 
emission stability. Emission stabi l itY can oe demonstratec by 
performing two (2) consecutive CVS-75 emission tests with : 00 
mi I es of AMA type driving between tests and showi n_g no cna_r l9e 
in emissions outside of test variability. 

Eacn test venicle must also oe subjected to a thorough 
examination prior to any emissions test\sJ to detect 
and correct possible defects and deviations from 
manufacturer's specifications in emissions-related parts. 

- 8 -



Testing may oe performed at any independent laboratory 
properl,.Y'. equipped to conduct the tests. The test vehicles 
shall be under the control of the laboratorv for tne entire 
test period. Return of test vehicles to the aoplicant durina 
the .test period may invalidate the test results. 

The laboratory's report must be .submitted directly to the 
Executive. Officer and contain al I related infonnation, 
includi na failed te.st data. Tests performed for resea.rch and 
development purposes before the application is sunmitted need 
not be reported. The applicant mav not edit the laoorator~ 
report out may submi,t additional clarifying cornmenrs or 
information. 

i!Jl Vehicles Certifying to Typical Emission Levels 

• 
fa} Each test vehicle shall oe a California certified version 

having been driven a minimum of 4,000 miles on the 
originil;l certification fuel as required for new vehicle 
certification. In the event that a manufacturer acquires 

• 

a vehicle with less than 4,000 miles, the vehicle mileage 
must be brought to 4,000 miles by driving the vehicle on 
the road following a route of typical suourban type
driving, or by accumulating mileage on a chassis 
dynamometer utilizingtne GiJ~-7-s-blFSaA-eye:i.e AMA mileage 
accu,nu I at ion eye Ie. rne Executive Officer may a11 ow test 
vehicles with less mileage if the applicant demonstrates 
emission stability. E,mission staoi]ity can oe 
demonstrated oy pe,r;formi n9. ,two (2) consecutive CVS-7 5 
emissio,n tests w,ith 5QO miles of AMA type driving between 
t.ests and showing no change in e,missions outside of test 
variability. 

Each test vehicle must also be subjected to a thorough 
examination prior to tne baseline test to detect and 
correct possible defects and deviations from 
manufacturer's specification in emissions-related parts. 
The baseline emissions of the test vehicle snould oe 
typical for that particular make and model-year. Typical 
vehicle emissions will be determined oy using tne venicle 
surveillance test data, supplemented by assembly-line 
test and certification test data as required and 
appropriate. 

If a vehicle exceeds typical emission values, the 
applicant may make a full diagnostic evaluation of the 
vehicle, make any necessary repairs, and retest tne 
vehicle. If no abnormal conditions of the engine or the 
emission controls are noted, the vehicle will oe accepted 
as a test vehicle and its emissions data will be used for 
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comparison with conversion system test resu Its. Tne 
applicant may forego the above and select another test 
vehicle from the given list of alternative venicles. 

Testing may oe performed at any laboratory properly 
equipped to conduct the tests. The test vehicle shall be 
under tile control of tne laooratory for the entire test 
period. Return of the test vehicle to the applicant 
during tne test period may invalidate prior test results. 

• 

After the baseline test has been run, prior approval must 
be obtained from the Executive Officer before any 
servicing, maintenance, or parts replacements are made, 
except those that are in accordance with the written 
instructions provided with the application. The same 
fuel shall be used for the back-to-back tests using 
gasoline or diesel. There should be sufficient fuel in 
the fuel tank to permit the baseline and with conversion 
sys tern tests. Tne laboratory sha 11 record a 11 tne aoove 
information and include it as part of tne report. The 
laboratory's report must be submitted directly to tne 
Executive Officer and contain all related information, 
including failed test data. Tests performed for research 
and development purposes before the application is 
submitted need not oe reported. The applicant may not 
edit the laboratory report but may submit additional 
clarifying comments or information. 

( b) Test Sequence 

(i) Straight liquefied petroleum or natural gas conversions 
certifying to emission standards. 

• 
I. AdJust venicle to vehicle manufacturer's 

specification • 

Install conversion system in accordance with 
conversion system manufacturer's installation 
instructions permanent installation of aseous fuel 
tank is .not required • 

±_4r Run~ cold start CVS-75 test using gaseous fuel. 

~ Run one cold start CVS-}5 test usin aseous fuel 
only if first CVS-75 test fails tne emission 

standards). 
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{ii) Dual-fuel systems certifying to standards. 

1. Adjust vehicle to vehicle manufacturer's 
specifications. 

2r R12A-twe-~ase+~Ae-testsr--QAe-¼s-a-ee+e-staPt-G¥~-75 
aRe-tAe-etAeP-¼S-a-Aat-staPt-G¥~-72r 

2.3r Install con.,ersion system ir1 accordance witn the 
conversion system manufacturer's installation 
instructions (permanent instal la.tion of gaseous fuel 
tank is not required). 

±. Run .one cold start CVS-75 t.e.st using gaseous fuel. 

• 
4. Run one co1d start. CVS-75 tes,t, us i n,9, gaseous fue I 

(only if first CVS-75 test on aseous fuel fails the 
em1.ss 10n standards • 

5. Run one ¢-J~ not start CVS-7$ 72 test using gasoline 
or diesel fue-r:--' 

Run one ¢¢JiJ, hot start CVS-JS 72 test using gasoline 
or diesel tueftonly if first ev-5-75 tests on 
asoline or diesel fuel fails tne emission 

standards • 

4r Re~eat-se+a-staPt-b¥~-75-test-i;siA§-§aseaijS-f:ije+-aAa
tAe-Aet-stapt-GV~-7~-test-ijS¼R§-§asa+iRe-aP-aiese+
as-tAe-f:12eh-

Sr As-aA-a+tePAati¥er-tAe-a~~+ieaAt-ffiay-se+ete-tAe-twa 
Aet-staPt-GV~-7~-tests-aRB-¼R-tAeiP-~+aees-P12R-a 

• 
ea+e-staPt-GV~-75-test-witA-&8R¥ePsiaR-systeffi-i2S¼R§
§asa+¼Ae-eP-e¼ese+-f:ije+r 

(iii) Straight liquefied petroleum or natural gas conversions 
certifying to typical baseline emission levels. 

Adjust vehicle to vehicle manufacturer's 
specification. 

Run t'I/J one cold start CVS-75 tests using gasoline or 
di ese 1 ftre't• 

.1=.. I.nstall conversion system in accordance witn 
conversions stem manufacturer's installation 
in,structions permanent installation of gaseous fuel 
tank is not required) • 

.i!_ ~un t"li one cold start CVS-75 test:t using yaseous
fuel. . 
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(iv) D,ual-fu,el syst~ms certifying to typical ..ictseline emission 
levels. 

l. Adjust vehicle to vehicle manufacturer's 
specifications. 

Run two ¢¢1r/Jlitif1(V.'1$~7i baseline tests using
gasoline or diesel fuel. On~ Is a cold start 
CVS-75, and other is a hot start CV5-72. 

.h Install conversion system in accordance with the 
conversion system manufacturer's installation 
instructions permanent installation of aseous fuel 
tank i.s not required • 

M ,(i,t'(l/1--¢/r/.¢1¢N1-ftn'l'/.l-7S/1~'/,1'1,./i4'/,ln@l@i.i~t/JIAilfiA~J./. 

• Y,/ iti4 fi/1._¢ /r/.rn r/Jli-1-ft /V.'/$1-71>/1~.it i, Ni.Jl1@/@-it/JJJ(IM t/Jf
~Ni~J. !l~h;. 

4T Re~eat-ee+a-sta~t-GVS-76-test-~stA§-§asee~s-i~e+-aAa 
tRe-Aet-sta~~-GVS-72-test-~s¼A§-§ase+4Ae-eP-e¼ese+ 
as-tAe-ii.e+ .. 

6T As-aA-a+te~Aat4¥e;-tHe-a~~+4eaAt-ffiay-ae+ete-tAe-twe 
Aet-staPt-GVS-72-tests-aAs-4A-tAe¼P-~+ases-P~A-a
sa+a-staPt-GVS-76-test-w¼tA-eeAYePs4aA-systeffi-~S¼A§ 
§asa+4Ae-aP-a4ese+-i~e+ .. 

4. Repeat cold start CVS-75 test using gdseous fuel 
and the hot start CVS 72 test using gasoline or 
diesel as the fuel. 

• 
5. As an alternative, the applicant may delete the two 

hot start CVS 72 tests and in their places run a 
cold start CVS 75 test with conversion system using 
gasoline or diesel fuel. 

eaeR-YeR¼e+e-testee-FaP-eaeA-eaPBYPeteP-fffitKePt-ffieee+-ffi~st-ffiee~-tAe 
l"@~Y¼P@ffieAtS-8F-fA¼5-~P86@8~Pe .. 

P4a~e-aAe-1'4eae-+ i4eeel-yeaP 
VeA¼e+e-IaeAt¼~¼ea~:i-eA-Ni,l,fll9eP l::¼eeAse-N~ffiB@I" 
QaeffieteP-Reas¼A§ 
eA§¼Ae-Q¼s~+aeen1eA~ 
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Gase+4Re-eF-94ese+ 
bl2G,'PlG 

~~e+-+aA~-beeat4eA 
Meae+-ei-GaFSijFeteF 
N~ffiBeF-eF-GaFSijFeteF-BaFFels 
Meael-ei-va~eF4~eF-aAa,'eF-Re!Jij+ateF 

fel-e-RPi4 
±!tRH4eA-+l-ffi4R!J 
GaFBijFeteF-£et~i-R§-ti4etRee-ijsea1 
9tR0F 

• fAeFha-beae4A!t 
bijFS-Wei-§l=lt 
Reaa-beae-MeFse~weF-at-~9-ffi~R 
9F4~e-WRee+-+4Fe-PFeSSijFe 

Nete+ A++-~a4RteAaAee-fFe~ai-Fs-aAe,'eF-aejijStffieAts1-aFe-te-ee 
FeeeFaeeT 

9. +9T Calculation Procedures 

The following calculation procedures are oased on the Federal 
CVS-1975 Test Procedure. The final reported test results 
shall be computed by use of the following formulas: 

• Meaning of S,;:mbols 

PC Passenger cars 
LDT - Light-duty trucks 
MDV - Medium-duty vehicles (over 6000-8500 los. GVW) 
HDV - Heavy-duty vehicles (those venicles over 8500 Jos. GVW) 

COconc = Carbon monoxide concentration of the dilute 
exnaust sample corrected for background, water 
and CO 2 extraction, in ppm. 

vapor, 

codm = Caroon monoxide concentration of tne dilution 
air sample as measured, in ppm. 

Carbon monoxide concentration of the dilution 
air corrected for water vapor extraction, in ppm. 
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Carbon monoxide concentrations of the dilute 
exhaust sample volume corrected for water vapor and 
carbon dioxide extraction, in ppm. The calculation 
assumes the carbon to hydrogen ratio of the fuel to 
be 1:3.802 for natural gas and 1:2.656 for LPG 

Carbon monoxide concentration of the dilute 
exhaust sample as measured, in ppm. 

CO = Caroon monoxide emissions, in grams per testmass 
phase. 

CO = Carbon dioxide concentration of the dilute exhaust2

• 
conc 

sample corrected for background and water vapor, in 
percent • 

= Carbon dioxide concentration of the dilute 

exhaust sample, in percent. 

CO = Carbon dioxide emissions, in grams per test phase.2mass 

DensityCO = Density of carbon monoxide is 32.97 g/ft3 

of 68°F and 760 mm. Hg pressure. 

Density = Density of carbon dioxide is 51.85 gramsCO2 per cubic foot at 68°F and 760 mm. Hg pressure. 

• DensityHC = Density of hydrocaroons is l~.64 g/ft 3for 
natural gas and 17.28 gms/ft for LPG assuming an 
average caroon to nydrogen ratio of 1:3.802 for 
natural gas and 1:2.656 for LPG, at 68°F and 760 mm 
Hg pressure. 

DensityNO = Density of oxides of nitrogen is 54. 16 g/ft3 

2 assuming they are in the form of nitrogen dioxide, at 
68°F and 760 mm Hg pressure. 

OF= Dilution Factor 

H = Absolute humidity in grains of water per pound of dry air. 

HCconc = Hydrocarbon concentration for tne dilute exhaust 
sample corrected for background, in ppm caroon equivalent, 
i.e., equivalent propane x 3. 
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• 

• 

Hydrocarbon concentration of the dilution air 
as measured, in ppm carbon equivalent. 

Hydrocarbon concentration of the dilute exhaust 
sample, in ppm carbon equivalent. 

HCmass = Hydrocarbon emissions, in grams per test phase. 

KH = Humidity correction factor. 

N = Number of revolutions of the positive displacement 
pump during the test phase while samples are oei ng collected. 

= Oxides of nitrogen concentration of the diluteNOxconc 
exhaust sample corrected for oackground, in ppm • 

NOxd = Oxides of nitrogen concentration of the dilute 
air as measured, in ppm. 

NOxe = Oxides of nitrogen concentration of the dilute 
exhaust sample as measured, in ppm. 

NOxmass = Oxides of nitrogen emissions, in grams per 
test phase. 

= Barometric pressure, in mm. Hg.P8 

Pd= Saturated vapor pressure, in mm. Hg at ambient dry
bulb temp. 

Pi = Pressure depression below atmospheric measured 
at the inlet to the positive displacement pump. 

Average temperature of dilute exhaust entering
positive displacement pump during test while samples 
are being collected, in degrees Rankine. 

R = Relative humidity of the ambient air, in percent.a 

= Total dilute exhaust volume in cuoic feet per test 
phase corrected to standard conditions (528°R and 760 mm. 
Hg). 

Vo= Volume of gas pumped by the positive displacement pump,
in cubic feet per revolution. This volume is dependent 
on the pressure differential across the positive displacement 
pump. 
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Mass emissions as calculated from the ''transient" 
phase of the cold start test, in grams per test phase. 

yht = Mass emissions as calculated from the "transient" 
phase of the hot start test, in grams per test phase. 

Ys = Mass emissions as calculated from the "stabilized" 
phase of the cold start test, in grams per test phase. 

Weighted mass emissions of each pollutant, i.e., 
HC, CO, or NOx, in grams per venicle mile. 

For passenger cars, light duty trucks, and medium duty vehicles: 

(a) The mass emissions of each pollutant in grams per mile is 

Ywm = (0.43Yct + 0.57 Yht + Ys)/7.5

• (b) The mass of each po 11 utant for each phase of ooth the cold 
start test and the hot start test is determined from tne 
following: 

(I) Hydrocar~on mass: 

HCmass = Vmix x DensityHC x (HCconc/1,000,000) 

(2) Oxides of nitrogen mass: 

NOxmass = V
ml

.
X 

x DensityNO x KH x (NOxconc/1,000,000) 
2 

• KH = humidity correction factor 

( 3) Carbon monoxide mass: 

comass = Vmix x Densityco x (COconc/1,UOO,UOO) 

(4) Carbon dioxide mass: 

co2 = vmix x Densityco x (CO2 /100) 
mass 2 cone 

V
O 

X N X (Pb - Pi ) X 528 

= I (766)'(Tp) 

HCconc = HCe - HCd (1-1/DF) 
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NOxconc = NOxe - NOxd (l-1/0F) 

coconc = coe - cod (l-1/DF) 

co = (1-0.02901 co2 - O.JJ0323 Ra) COem for natural gase e 

= (l-0.02328 co2 - 0.000323 Ra) coem for LPG 
e 

KH = l-o.ooJ7(H-i5) 

• H = (43.478Ra)(Pd) 
- Pd x Ra/100P8 

9 77OF = ~~----·-~~-~-~ for natural gas
CO2 + (HC +CO) x lo-4 

e e e 

OF = ___.~~.........c.l...l .""",7..__.~-~....,.. for LPG
4CO2 +(Hee+ COe) x 10-

e 

For nydrocaroons tne Ywm value must oe multiplied by the 
metnane content correction factor (14CCF) • 

• HCwm = weighted mean HC mass in gms per vehicle mile 
after correction for methane content 

For 1981 and earlier model vehicles. the MCCF values as determined by the 
venicle manufacturer and approved by tne ARi3 during certification snall 
be used. In the absence of such values. the following shall apply: 

Gasoline= PC= 0.89 (catalyst only) 
PC= 1.0 (non catalyst cars) 

LDT = 1.0 
MDV = l. 0 
HOV = l. 0 

Natural Gas= 0.5 (all vehicle categories) 
LPG= 0.75 (all vehicle categories) 
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In the alternative, tile applicant may choose to determine tne acrua l i~CCF 
by using tile "California Non-Methane Hydrocarbon Test Procedures" adopted 
May 24, 19 78. 

For 1982 and later model vehicles, non-methane hydrocarbons must be 
determined using non-methane instrumentation. In the alternative, the 
applicant may measure only total hydrocarbons during all testing.
However, in such event, no methane credit will be given either gasoline 
or gaseous fuels. 

Samp 1 e Cal cul at.ion: 

(i) For the "transient" pnase of the cold-start test assume 

V = 0.29344 cu ft per revolution; N = 10,485;
0 

Ra= 48.2%; = 762 mm Hg; Pd= 22.225 mm Hg; 

TP = 570°R; HCe = 105.8 ppm carbon equivalent; NOxe = 11.2 pm;• 
P8 

coem = 306.6 ppm; co2e = 1.43%; HCd = 12.1 ppm; 

NOxd = 0.8 ppm; codm = 15.3 ppm. 

Then, for an LPG fueled vehicle: 

V . = (0.29344) (10,485) (762-70) (528) cu ft per= 2595.o 
mix (760)(570) test phas 

43 •4H = = 62 grains of water/pound dry air
762-

• KH = 1-0.004}(62-75) = 0.9424 

coe = (1-0.02328(l.43)-o.ooo323(48.2))306.6=29l.6 ppm 

cod = (1-o.000323(4s.2))l5.3=15.l ppm 

OF= ll.l = 7.961 
1.43+(105.8+291.6)XI0-4 

HCconc = 105.8-12.l( 1-1/7.961) = 95.22 ppm 

= (2595)(17.28)(95.22/l,000,000) = 4.270 grams per 
test phase 

= 11.2-0.8( 1-1/7.961 )=10.50 ppmNOxconc 

NOxmass = (2595)(54.16)(10.50/l,000,000)(0.9424) = 1.391 
grams per test phase 
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coconc 

comass 

= (291.6)-15.1(1-1/7.961) = 278.4 ppm 

= (2595)(32.97)(278.4/l,000,000) = 23.82 grams per 
test phase 

(ii) For the "stabilized" portion of the cold-start test 
assume that similar calculations resulted in HCmass = 0.62 
grams per test phase; N0xmass = 1.27 grams per test phase; 

and C0mass = 5.98 grams per test phase. 

(iii) For the "transient" portion of the hot-start test assume 
that similar calculations resulted in HCmass = 0.51 grams 
per test phase; NOxmass = 1.38 grams per test phase; and 

comass = 5.01 grams per test phase. 

(iv) For an LPG fueled vehicle:

• HCwm 

cowm 

= (0.43) (4.27)+(0.57) (0.51 )+0.62 , X 0_ =75 0_2757.50 
grams per venicle mile 

= (O.43)(~3.82)+(0.57)(5.01)+5.98 = 
7.50 2.54 

grams per vehicle mile 

= (0.43)(1.391)+(O.57)(1.38)+1.27 = 0.3547.50 
grams per vehicle mile 

10. ++~ Approval 

• 
(a) If, after a review of the data and other information suomitted b 

the manufacturer, the Executive Officer determines tnat a 
modification to use LPG or NG conforms to tnese procedures, ne or 
she will issue an Executive Order of approval for such 
mod ifi cat i ans. 

(b) Such Executive Order may be issued upon such terms as tne Executive 
Officer deems necessary to ensure that any modifications to use LPG 
or NG will meet the requirements of these procedures. 

(c) Approval for a conversion system for a given model year is deemed 
as approval for all previous model years unless specifically 
limited in the Executive Order. Approval for subsequent model 
years (i.e., carryover) may be given, after request by the 
applicant, if further engineering evaluation and/or testing 
demonstrates that the system will meet tne standards for the 
applicable model year and engine displacements s•~e-e+ass. 
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ill_ Approva1 for il1sta11ation on vehicles with similar emission cont ol 
systems 1.e., carry-across may be given, if reques.ted by tne 
applicant, if furtner engineering evaluation and/or testing
demonstrates that the s stem wil1 meet the standards for the 
ap 1 icao-le mode1- ear s and en ine displacement s • 

.11.. +~T Changes to Conversion System After Approval 

A11 changes made to the conversion system, including installation 
changes, must be submitted to the Executive Officer. The Executive 
Officer may require additional testing prior to approval. 

12. +6T Non-conventional Systems 

• 
The Executive Officer may deviate from these procedures for 
non-conventiona1 systems, such as diesel fuel used in conjunction wit 
LPG, in the event that such systems cannot be tested using these 
procedures. Such deviations sha11 oe limited to tnose necessary for he 
proper testing and evaluation of such systems • 

• 
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I 

State of California 
AIR RESOURCES BffiRD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Proposed Amendments to Title 13, 
California Administrative Code, Section 2030, Regarding the 
Standards and Test Procedures for Approval of Systems Designed 
to Convert Motor Vehicles to Use Liquefied Petroleum Gas or 
Natural Gas Fuels 

Agenda Item No.: 83-18-2 

Public Hearing Date: December 15, 1983 

• Response Date: August 15, 1984 

Issuing Authority: Executive Officer 

Comment: No comments were received identifying any significant
environmental issues pertaining to this item. The staff 
report identified no adverse environmental effects. 

Response: N/A 

CERTIFIED: 

• Date: 



State of California 
AIR RESOURCES BrnRD 

Resolution 83-45 

December 15, 1983 

Agenda Item No.: 83-18-

WHEREAS, Health and Safety Code Section 39600 requires the Air Resources Bard 
(the "Board") to do such acts as may be necessary for the proper execution of 
the powers and duties granted to, and imposed upon, the Board; 

WHEREAS, Health and Safety Code Section 43654 requires, with limited 
exceptions, that every 1966 through 1970 light-duty vehicle subject to 
registration in this state be equipped with a certified device to control ·ts 
exhaust emission of oxides of nitrogen ("NOx") upon initial registration ad 

• upon transfer of ownership and registration; 

WHEREAS, Health and Safety Code Section 43660 provides that the Board sha1 
review the NOx retrofit device requirement of Section 43654 and report to ne 
Legislature not later than January l, 1984, the Board's findings and 
recommendations, including a determination of the contribution of the 
requirement to the maintenance of ambient air quality standards and the cot 
effectiveness of the requirement; 

WHEREAS, the review has been completed and Board staff have prepared a drat 
report entitled "Report to the Legislature on the Benefits and Cost 
Effectiveness of the 1966-1970 Model-Year Motor Vehicle Oxides of Nitrogen 
Retrofit Emission Control Requirements;'' 

WHEREAS, the Board has held a duly noticed public meeting at which it 

• 
considered public comments and the oraft report prepared and presented to ·t 
by staff; and 

WHEREAS, the Board finds that the report, after inclusion of the recommend d 
changes and additions, thoroughly and accurately addresses the air quality 
benefits and the cost effectiveness of the 1966-1970 model-year NOx retrofit 
requirements. 

NOW, THEREFORE, BE IT RESOLVED that the Board approves the "Report to the 
Legislature on the Benefits and Cost Effectiveness of the 1966-1970 Model-Year 
Motor Vehicle Oxides of Nitrogen Retrofit Emission Control Requirements'' and 
the findings and recommendations contained therein. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to for ard 
the report to the Legislature in accordance with Health and Safety Code 
Section 43660. 

I certify that the above is a true and 
correct copy of Resolution 83-45, as 
adopted by the Air Resources Board. 



State of California 
AIR RESOURCES BOARD 

Resolution 83-46 

December 15, 1983 

WHEREAS, John Doyle has served with distinction as a member of the Air 
Resources Board (the "Board") from March to December, 1983; 

• 

WHEREAS, as mayor and councilman of the City of Palm Springs and as a 
member of the Board of Directors of the South Coast Air Quality Managemen
District, he has for many years recognized the importance of state and 
local efforts to control air pollution and has developed extensive 
knowledge of technical and policy issues relating to air pollution
control; 

WHEREAS. his calm and considered .iudqment. knowledqe of the issues. 
willingness to listen to all sides of a question, and familiarity with 
the technical aspects of th~ issues have enabled him to make consistent 
and valuable contributions to the activities of the Board; 

WHEREAS, his membership on both the Air Resources Board and the board of 
the South Coast Air Quality Management District has enabled him to 
facilitate and encourage an increased degree of cooperation and coordinat 
between the two agencies; 

WHEREAS, in addition to his contributions at regular Board meetings, he 
has dedicated his time and energy as a member of Board committees dealing
with regulatory reform and the role of the Board's toxics scientific 
advisory panel, and as a member of the Architectural Coatings Task 

• 
Force; 

WHEREAS, his personal warmth, intelligence, consideration for others, 
and dedication to serving the public have won for him the respect and 
affection of his fellow Board members, the Air Resources Board staff, 
and members of the public; and 

WHEREAS, he will in the future further the interest of his fellow 
Southern Californians in attaining clean air by continuing as a member 
of the board of the South Coast Air Quality Management District. 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board extends its 
deepest appreciation and expresses its thanks to John Doyle for his most 
valuable contribution to achieving California's clean air goals. 

on 




