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State of California
AIR RESQURCES BOARD

Resolution 83-1
March 10,1983
Agenda Item No.: 83-2-4

WHEREAS, THE Air Resources Board is vested, under Section 39705 of the Health
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 of
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 responsibilities;

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board hereby appoints to
full membership in its Research Screening Committee the following person, who
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 83-1 as passed by
the Air Resources Board.

Ctipers’

( Hafrold Hzgggé, Secretary




ITEM:

RECOMMENDATION:

SUMMARY :

State of California
AIR RESOURCES BOARD

Appointment of a new member to the Research Screenin
Committee

Adopt Resolution 83-1 appointing Alvin S. Gordon, Ph
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 of t
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.

o
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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, welfare,
and sense of well-being of the people of California, declared its intent for
an intensive, coordinated state, regional, and local effort to protect and
enhance the ambient air quality of the state;

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

WHEREAS, the Legislature, having recognized the need for a regional approach
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 improved
air quality in the state and the commitment of local agencies to carry out an
effective air pollution control program.

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

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

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



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

RESPONSIBILITIES

ATTACHMENT TO RESOLUTION 83-2

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

0

INTERRELATIONSHIPS

The Air Resources Board affirms that local districts have the pri
responsibility for the control of non-vehicular sources of air

pollution. In fulfilling its obligation to coordinate and review
pollution control activities in the state, the Board will consider

the districts' responsibility and will largely rely upon local
districts as the air pollution authorities closest to the public
be responsible to the public for non-vehicular pollution control.

The Air Resources Board, in its capacity as the responsible state

agency for air pollution control in California, will review and

es
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comment on the activities of local districts and, where necessary, 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.

0

The Air Resources Board recognizes the importance of effective
communication between state and local governments. To this end,

the

Air Resources Board endorses ongoing discussions with local distriicts

to develop more effective mechanisms for improving cooperation an
communication.

To provide for continued understanding of issues at both the stat
and local levels, the Air Resources Board will, when invited, att
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.

d
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ASSISTANCE

0

FUNDING

0

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

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

The Air Resources Board recognizes the severe economic conditions
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 Resources
Board will, to the extent resources are available, continue to
respond to districts' requests for technical assistance. The Ain
Resources Board will also continue to work with EPA, as necessary
assist districts in fulfilling federal requirements.

The Air Resources Board recognizes the need for adequate fiscal

PCOA
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resources to carry out an effective air pollution control program at

the local level. To this end, the Air Resources Board supports t
adequate funding of local districts and will work with districts
provide for appropriate levels and sources of funding.

he
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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 requlations 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 1ines 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-1ine test procedures for 1983 and subsequent model
year vehicles;

1,




Resolution 83-3 -2- April 20, 1983

WHEREAS, the assembly-line test procedures for 1983 and subsequent model yea
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
substantialiy below the standards but with considerable variability
to qualify for a reduced sampling rate; they do not permit a reduced
sampie rate until the second quarter of production; and they allow a
full quarter between evaiuation 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 equitahle 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.

s




Resolution 83-3 -3- April 20, 1983

BE IT FURTHER RESOLVED that the Board directs 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 regulations to the
Board for further consideration if he determines that this is warranted
in Tight of the written comments received.

BE IT FURTHER RESOLVED that the Board hereby determines that the regulations
and procedures approved herein are in the aggregate at Teast as protective
of public health and welfare as applicable 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.

é Secretary




ATTACHMENT A

Proposed Amendment to Title 13,
California Administrative 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
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
as last amended , including federally certified light-
motor vehicles, except as provided i1n "Guidelines for Certification of 198
Model Year Federally Certified Light-Duty Motor Vehicles for Sale in
California", adopted July 20, 19832.

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

PROPOSED

State of Catifornia
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 dashesi

D

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
lTiquefied 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 from
the Public Information Office.
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State of California
AIR RESOQURCES BOARD

California Assembly-Line Test Procedures for 1983

and Subsequent Model Year Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles

A. GENERAL PROVISIONS

1. APPLICABILITY

These test procedures, adopted pursuant to Section 43210 of the
California Health and Safety Code, are applicable to vehicle manufacturers of
1983 and subsequent model year gasoline and diesel-powered passenger cars,
light-duty trucks, and medium-duty vehicles having an engine displacement of
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: (1) a short inspection
test to be applied to every vehicle before sale; and (2) a quality-audit test
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
inspection test requirements and that vehicle's engine family is in compliance
with the quality-audit test requirements. Since quality-audit evaluations
occur less frequently than the 1nspect1on tests, a vehicle which passes the
inspection test may be presumed to be in compliance with the full
assembly-1ine procedures pending meeting the quality-audit eva]uat1on_0f_that
vehicle's engine family.

3. DECAL

H & SC Section 43200 requires manufacturers to affix a window decal

in accordance with specific requirements. No vehicle subject to these test

procedures may be sold and registered in this state which is not in compliance

with the requirements of Section 43200 and this paragraph.

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

11

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

IS




4. ACCESS

Air Resources Board personnel and mobile laboratories shall have
access to vehicle assembly plants, distribution facilities, and test
facilities 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 o
extraordinary circumstances where compliance with these procedures is not ‘
possible or practicable, a manufacturer may appeal to the Air Resources Board|,
for a temporary exemption. : '

6.  COMMUNICATIONS

A1l reports required by these procedures shall be sent to:

Chief, Mobile Source Control Division
California Air Resources Board
9528 Telstar Avenue
E1 Monte, CA 91731

B.. INSPECTION TEST PROCEDURES _

-

This inspection test shall be performed on all vehicles subject to theg
test procedures.

1.  INSPECTION TEST PROCEDURES

(a) Functional Test

Functional tests of the engine components and control systems
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 be emissions tested.

‘A 1ist 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, Mobile
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

-2- 034




4.  ACCESS

Air Resources Board personnel and mobile laboratories shall have
access to vehicle assembly plants, distribution facilities, and test
facilities 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
possible or practicable, a manufacturer may appeal to the Air Resources Board
for a temporary exemption.

6.  COMMUNICATIONS

AlY reports required by these procedures shall be sent to:

Chief, Mobile Source Control Division
California Air Resources Board
9528 Telstar Avenue
E1 Monte, CA 91731

B. INSPECTION TEST PROCEDURES

This inspection test shall be performed on all vehicles subject to thege
test procedures. '

1. INSPECTION TEST PROCEDURES

(a) Functional Test

Functional tests of the engine components and control systems
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 be emissions tested.

A 1ist 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, Mobile
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 (C0O) exhaust concentrations with the engine operating
in a normal idle condition. A1l tests, including those of control limit test
vehicles, shall be conducted as follows:

(1) 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 actuated
to prevent overheating., The test may be performed in any transmission gearj’
however the same gear shall be used for control Timit test vehicles and
production vehicles. For each engine family, the idle test may be performed
without the air injection system (AIR) instead of with AIR, provided that the
control limit vehicles are tested both with and without AIR. The requirements
of Section B (3)(g) must be met with AIR.

The control 1imit 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 outiets 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 shall
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 regquirements.

3.  CONTROL LIMITS

The control limits for each engine family or subgroup at the start
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 inspection
test.

(b) Determine the mean emission level and standard deviation for
each pollutant {HC and C0). _ '

(c) The control 1imit 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 tests.
These ten vehicles are deemed to meet the control limits so established.

1"
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- (e} (i) For control systems that do not use catalytic converters
-- If the HC control 1imit 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) ¥s|
less than 1.0 percent, the CO control limit may be increased by up to i
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 1imit value may be increased by up to 30 ppm, not to exceed 50 ppm.

=z

" If the CO control 1imit determined in subparagraph (c) is less than
0.5 percent, the CO control 1imit may be increased by up to 0.3 percent, not;:
to exceed 0.5 percent. L

_ (f) Idle control limit values may be rounded to the nearest 10 ppm
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
€0 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 latest
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 shall be conducted immediately following completionj
of the dynamometer run and vehicles shall be in a state described under
B.1 (b)(1) 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 GO 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.1 (b)(1) above. In addition to emission results
of individual vehicles, the mean and standard deviation shall be computed andi.
submitted.

(3) The manufacturer may propose other methods to achieve
results equivalent to the two operations above. These emission data shall be
obtained from stabilized vehicles which have emission control systems with no
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 1limit value is determined in subparagraph (c) is less
than 100 ppm, the HC control 1imit value may be increased by up to 50 ppm, not
to exceed 100 ppm. If the CO control limit determined in subparagraph (¢) is
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 cata]yt1c converters -- If the
HC control 1imit value determined in subparagraph (c) is less than 50 ppm, the
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 Timit may be increased by up to 0.3 percent, not
to exceed 0.5 percent.

(f) 1Idle control Timit values may be rounded to the nearest 10 ppm
HC and 0.1 percent €O in conformance to ASTM E29-67, except where th1s would
result in a zero value. . '

(g) The maximum allowable steady-state control 1imits 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 app11cab1e mode]
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 exempt1on to-this requirement will be granted prov1d1ng the manufacturer
submits emission data with each gquarterly report listed in one of the
~following options:

[

(1) Submit with each gquarterly assembly-line report HC and CO
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 shall be conducted immediately following completion
of the dynamometer run and vehicles shall be in a state described under
B.1 (b)(1) 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 guarterly 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-iine 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.1 (b)(1) 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 be
obtained from stabilized vehicles which have emission control systems with ng
defects and are properly adjusted to manufacturer's specifications.




{(h) Control Timits 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 the

last half of the preceding quarter of production for each engine family or
subgroup tested hy the steady-state emissions test. When production levels

not permit compliance with the above, data from vehicles produced during the
first half of the preceding quarter may be used. If the quarterly production

of any engine family is less than 100 vehicles, the manufacturer shall use
test results from all vehicles produced during that guarter in determining
control limit values for the next quarter.

do

the
the

The Executive Officer shall be notified within one week if control liﬁit

values are recalculated following running changes which affect idle emissio
levels. The new control limit values and the date they first went into eff
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 1imits shall not be used in determining control limits for subseque
gquarters, '

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
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 t
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 gquarter'
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.

A11 HC values should be stated as hexane equivalents for NDIR
measurement and ppm carbon if a flame ionization detector is used. The hexan
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 shall randomly select vehicles witk from '
each engine family for quality-audit testing. Each selected vehicle for i

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,
E1 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 fof

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 -%- 6 which follows.

A vehicle manufacturer may use, as an alternate to the above vehicle
selection procedure, the optional proctedure outlTined 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, substitutioq
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 thg
sample rate to be increased to a maximum of ten percent of production (not tg
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.
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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;

A11 HC values should be stated as hexane equivalents for NDIR
measurement and ppm carbon if a flame ionization detector is used. The hexane
equivalent conversion value shall be supplied for each different model of
flame jonization detector used and for each engine family.

C. QUALITY-AUDIT TEST PROCEDURES

. VEHICLE SAMPLE SELECTION

_ The vehicle manufacturer shdll randomly select vehicles with from

each engine family for quality-audit testing. Each selected vehicle for
quality-audit testing must pass the inspection test, be equipped with emission
control systems certified by the ARB, and be representative of the
manufacturer's California sales. The procedure for randomly seiecting
vehicles must be submitted to the Chief, Mobile Source Control Division,
E} 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 for
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 sampie rate. The date of such change
shall be reported in accordance with paragraph -#- 6 which follows.

L

W

A vehicle manufacturer may use, as an alternate to the above vehicle
selection procedure, the optional procedure outTined 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, substitutions
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, uporn notice to the manufacturer, require the
sample rate to be increased to a maximum of ten percent of production (not tp
exceed 30 additional vehicles) of the caleridar quarterly production of any
engire family by invoking Section 2110, Chapter 3, Title 13 of the C.A.C.
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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
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 guarterly
report. This schedule must be adhered to for all quality-audit testing wit
an engine family and subgroup or engine family and assembly plant as
appropriate.

(¢} A new carbon canister may be installed on the vehicle at th
start of the test sequence, The test sequence shall consist of one Urban
Dynamometer Driving Schedule (UDDS) test procedure, followed by a cold-soak
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 wi
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 pass
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 guarterly reports. The vehicle condition
symptoms and reason(s) for each repair or adjustment shall also be listed.

the -
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and

{e) If a vehicle is shipped to a remote facility for quality-audit

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.

A1l 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 or

adjustment shall also be listed. In the event a retest is performed,
application may be made to the Executive Officer for permission to substit

the after-repair test results for the original test results. The Executive

Officer will either affirm or deny the application. When requested by the
manufacturer, nc 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: 1if subsequent to.
shipping from the assembly-line, the manufacturer performs the particular -
inspection and correction of damage or maladjustment at designated preparation
facility locations for all vehicles produced and the manufacturer's writtep
inspection instructions are approved by the Executive Officer, then these -
sﬁec1f1c inspections and corrections will be allowed prior to testing o
quality-audit vehicles. -

\ (g) If the emission test results of a vehicle are determined to be
invalid by the manufacturer, the vehicle must be retested. Emission resultfs
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 thé "California Exhaust Emission
Standards and Test Procedures for 1981 and Subsequent Model Passenger Cars,
Light-Duty Trucks and Medium-Duty Vehicles" applicablie to vehicles tested for
exhaust emissions only, with exceptions or additions as shown in paragraph C.2.

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
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|
shall consider that probable cause exists for finding a violation by any :
engine family if the average emissions of any pollutant, after multiplying the¢
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-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 maladjustment at designated preparation
facility locations for all vehicles produced and the manufacturer's written
inspection instructions are approved by the Executive 0ff1cer, then these
specific inspections and corrections will be allowed prior to testing o
guality-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 quarter]y report.

11

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.2.

[ )

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
shall mean 1ight-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
shall consider that probable cause exists for finding a violation by any
engine family if the average emissions of any pollutant, after multipliying the
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.

7 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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period {less than a full calendar quarter), for the first thirty vehicles
guality-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 43211 and 43212 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
engine family has projected emissions which exceed the applicable standards
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
the standard by more than 2.33 standard deviations; (¢) the manufacturer's
opinion as to the nature of the problem; and (d) any corrective action
praoposed by the manufacturer.

The Executive Officer shall review the report, and may require that t
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.

bs IESI-SAMPEE-SLZE-GRIIERLA-AND-BENEFI?-FQR-AGHEEV%NG-EXGEEEENGE-d
QUALIT¥-CONTROL

Berefits-wili-be-proyided-as-ircentives-for-reducing-the-number-of
vehietes-buitt-whichy-if-repairedy-would-provide-sigrificantiy-reduced
emissionsy--Evaluations-are-to-be-made-by-the-vehicle-manufacturer-on-a
quarterliy-basiss

A-statistical-caleculation-procedure-fer-determining-an-aliewable
acceptance-number-fe}-witl-be-usedy--This-method-is-previded-in-the-Appends
the-caleulation-shall-be-apptied-to-the-emission-test-results-for-R65-605-
oxides-ef-nitrogen-{NOx}-of-quatity-andit-vehicles-for-ecach-preduction 7
guartery--When-the-caledlation-shews-that-an-engine-family-meets-the-eriter
For-exeellence-of-quality-contrel-described-in-the-Appendixs-then-the-vehic
manufacturer-may-change-the-sample-rate-te-1ess-than-twe-pereent-{2%3} -
foliowing-the-sample-size-catedlation-provideds

SUSRENSION-OF -BENEREF
tF-in-a-subseqdent-quarter-an-engine-family-dees-not-meet-the-criterd
for-excetience-of-guatity-contral;-then-the-originaliy-selected-two-pereent

£2%}-minimum-sample-rate-shall-resume-for-the-follewing- predaet+en-quaFteF1
guatity-andit-vehicles,
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REINSTATEMENT-OF -BENEELT

¥he-manu¥aetunen-may-ehange»the sample-rate-te-less-than-a-two-pereentii -

éz%)~m;n+mum during-the-follewing-production-gquarters-when-the- above-sriteria
or-excellance-of-quality-contrel-is-met-agains :

ENGREASED-FESTING-ROR-POOR-QUALLTY :ﬁfyf

When= the-abeve statistical-caleulabion-procedure-shews-that-the
aceeptanee- Rumber-gLy-exceeds-fifteen-{15)-percent-or-more-of-the-vehicles--
testedy-and-in-addition-at-least-fifteen-{15}-percent-of-the-vehicdgs----- .

tested-individually-exceed-an-emissisn-standards-the-manufacturer-shall not1fy;

4n-ww4ting-w+th4n ten-wenk}ﬁg-days ef-the-quarteris-ends-the-Chief-of-Mebile
Source-Cortrel-Divisiony-whe-may-ingrease-the-quality-andit-sample-size-up- -£8
a-Maximum-of-ten-percent-of-productions-but-not-to-exceed-30-additional
yehicles-per-calendar-quartersy

B+ 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.

#¢ 6. REPORTS

Each vehicle manufacturer sha11 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 guarter's
cumulative test results of each engine family at the end of each month. If
the sample size is 30 or more vehicles, the Chief Mobile Source Control
D1V1s10n, shall be notified in writing within 10 work1ng days whenever: an
engine family exceeds an emission standard.

The quarterly report shall include the fol}owing:
(a) The total production and sample size for each engine family.

(b) A description of each test vehicle ((i.e., date of test, engine

Fam11y, engine size, vehicle identification number, fuel system {e.g., number

of verituri, fuel 1nJect1on, etc.), transmission type, test weight used,
anamometer power absorber setting in horsepower, engine code or ca11brat10n
number and test location)).

(c) The CVS exhaust emission data and carbon dioxide data for each test
vehicle.

=10- ()&{)



mailto:testeEl,~aRel-iR-~EIEl$1;$eR-a1;-+eas1;-f,j.ft;eeA-f:j.5t-~@l'6@At-ef-tl:le-yef::l,j.e:j.es
mailto:i~6e~taR6@-'RblFRB@l'-E!r-@Meeeels-fif1;@eA-f:j.5t-~@1'6@At-81'-FR91'@-ef-tl:le-Yel:l:i-e:j.es

RELNSTATEMENT-OF -BENEFET
L ?he—manufaetupep-may-ehaage—the-sample-Pate-te-less-than—a—twgspeseéﬁﬁjv.
62%)fm$aimgm-duping-the-fellewing—preduetien-quaptep;-when-the-abeve46##%9##&
ie#-exeellense-eﬁ-quality-eentpel-is-met-againr '

INGREASED-FESTENG-FOR-RAOR-QUALITY

oy
.

. _When-the-abeve-statistical-caleulation-procedure-shows-that-the

: ééééptanee-aumbep-ei;-exeeeds-f#ﬁteen—415}—peveent—ep-mepe—eﬁ-the-vehieles--
téstedg;and-in—additien-at-least-fiﬁteen-445}-pepeent-a£-the-veh#e%es ----- o
GQSteé-ihd4vidually-exeeed-an-emissien—standard;-the-manufaetuperfshal1 notify
194WPiting-with4then-wepking-days-eﬁ—the-quavtevis-end;-the-Ghief—ef—Mebi1é
Seﬂréé-Gentpel-Divisiang-whe-may-inepease-the-quality—audit-sample-size-up-ta
a;haximum-eﬁ—ten—pEFeent-ef-preduetien;—but-netéte-exeeed-sgvadd#tianal
vahicles-per-calendar-quartars -

6+ 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.

#= 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 qguarter's
cumulative test results of each engine family 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 gquarterly report shall include the following: .

(a) The total production and sample size for each engine family.
~(b) A description of each test vehicie ((i.e., date of test, engine {
family, engine size, vehicle jdentification number, fuel system (e.g., number
of venturi, fuel injection, etc.); transmission 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 test
vehicle.
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The data reported shall be rounded to one significant figure beyond the
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 0y
XXX XX XX X

(d) The retest emissions data as described in paragraph (c) above for
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:

(1) Number of vehicles tested.

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

(3) The applicable exhaust emission standards to be met, Tisting
specific options selected, and designating when 100,000 mile standards apply,
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 a
1ight-duty truck engine family under 4,000 pounds inertia weight, then
quality-audit test data from four-wheel drive vehicles shall be distinguished
from and summarized separately from two-wheel drive vehicles.

(h) Control 1imits with AIR operating shall be calculated and reported
for information purposes for those engine families that are tested without AIR
in operation. :

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

8 7. SPECIAL REQUIREMENTS FOR SMALL YOLUME VEHICLE MANUFACTURERS

The following requirements apply only to those vehicle
manufacturers who were granted relief, by the Executive Officer, under Title
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-Duty
Vehicles, 0-3999 Pound Egquivalent Inertia Weight.

-- U4l




The requirements 1isted below are to be followed as supplemental to aqd
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.C.

Section 1960.4. , .

a. Additional Reporting Requirements for NOx Emissions

(1) The cumulative average of NOx emissions from the entire’
guality-audit 1ight-duty trucks (LDT) plus medium-duty vehicles (MDV) 0-399%

1bs. equivalent inertia weight, shall be reported both before and after
applying DF's for the 1983 model year to:

(i) A1l 1983 models tested during each calendar
dquarter.

(i1) A1l 1983 models tested to date by the end of each
calendar quarter.

(iii) A11 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) A1l 1983 model PC's tested during each calendar
quarter. ' _

(i) . A1V 1984 model PC's and, separately, LDT's plus.
MDV's tested during each calendar gquarter.

(iii) A11 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-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. NOx production level based
“on test results by engine families separately for 1983 and 1984 mode! PC's an

1984 and 1985 model LDT's plus MDV's tested and on a cumulative basis for 198

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.

2. 0402
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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 reguirements
are listed to implement, define, and clar1fy the Board requ1rements of C.A, C
Section 1960.4.

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%
Ibs. equivalent inertia weight, shall be reported both before and after
app1y1ng DF's for the 1983 model year to:

(i)  AY1 1983 models tested during each calendar
quarter.

(i1) A1l 1983 models tested to date by the end of each
calendar quarter :

(ii1) A11 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)
}ine and, separately, LDT and MDV lines, 0-3999 1bs. equivalent inertia
weight, shall be reported both before and after applying DF's for:

(i)  A11 1983 model PC's tested during each calendar
quarter.

(1) A1l 1984 model PC's and, separately, LDT's plus.
MDV's tested during each calendar quarter.

(ii1) A11 1985 model LDT's plus MOV's tested during each
calendar guarter.

(3) Subgroups

The NOx 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. NOx production level based
on test results by engine families separately for 1983 and 1984 model PC's and
1984 and 1985 model LDT's plus MDV's tested and on a cumulative basis for 1983
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 shows

that unanticipated technical problems caused the 0.7 gm/mi NOx production

average to be exceeded, then appropriate relief will be made available. The

relief will be made provided the manufacturer shows reasonable effort was made

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 leyel

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 that

the manufacturer has not taken appropriate corrective action.

?he-Peperts-vequiﬁed-by~this-papagpaph—and-paﬁagpaph-874r-sheu1d-be-sént-

to:

Lhiafe- Mobide Source- Sontrnol- Divdsion
talifarnia-Air-Resourees-Boaard
O52-6- Telstar Avanue
£ Montes- LA~ O H-3

13- 045



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

Administrative Code, shall apply with the following additions:

DEFINITIONS

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

First or Last Calendar Quarter Production is defined as the calendar
quarter in which the production of an engine family begins or ends.

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

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

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.

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

Functional Test is defined as a type of test or 1nspect1on which is
performed on engines or vehicles to detect if the emission contro]
system is operating properly.

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.

ion
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ARRENDEX

Evaluabing-Vehicle-Emissions-Assembl y-Line-Quality-GControl-from-Quality-Audis
Pata

b Precedure-for-Determining-Excellence-of-Quatity-Control

Ar Galeulatien-ef-Acscepbance-Numbery-irdividually-fer-HEy-6035-and-NOx

}: Galeulate-the-mean-and-standard-deviation-of-the-entirve
guality-avdit-daba-sets

3}

Standard-deviation = § H
N-1

where %j-=--individual-omission-vatuess
N-=-Fatal-rumber-af-data-peinkse

2¢ GCalculate-Gut-Reint

Pravisional-eut-point-=-x-+-3-Std--Beviations

3r ldentify-and-remove-all-data-values-greater-than-the
pravisienal-eut~-point-and-repeat-steps-1-and-2+

4y Gonrtinbe-with-steps-1y-2y-and-3-urbil-ne-values-are-found
abave-the-final-eut-poinks '

8r TFhe-aceeptance-number-{el}-is-the-botal-number-of-data-values
abeve-the-final-eub-points '
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Br DBetermination-ef-kExcellence-cof-Quality-contrel-from-Accepéance
NoRbar . LA A ‘ —

Exeellence-of-quality-contrel-may-exist-if-the-acceptance-number
¢l-caleulated-in-paragragh-IrAs-3s-equal-te-or-less-than-the-yalde
gizga-in—the-table-be1ew~£ew—the-eeppespending-qualiﬁysaudii-&ample

- - -

_ Allewable

guality-Audit Aeeeptazee

ampte-Size Number-{e}

50-59

66-99 ' 2
196-139 3
140-209 4
210-270 5

I1f-the-guality-audit-sample-size-is-gneater-than-2/8y-the
evaluation-will-be-made-on-the-finst-270-quality-audit-vehicles
testeds

6« Determination-of-Quality-Audit-Sample-Size-for-the-Next-Quarter
When—the—aeeeptanee-numbeP-epiteEia44n¥ﬁarégﬁqph«{e87-aPeémety

3+ Caleulate-Fchebyshefflis-Kk-fer-cach-contaminants

¢ Standard - % 3
i3

3 . EN-R}
T

where-i-=-gontaminants-HG3~605-NOxX .
standard-=-emission-standard-far-partieylar-contaminant
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Br Determination-ef-Excellence-of-Quality-Contral-from-Acceptance
Number '

Exeelience-of-guatity-control-may-exist-if-the-acceptance -number
€i-cateulated-+n-paragragh-FrAr-+s-equal-te-ar-less-than-the-yalue

Allewable

Quatity-Audit Aseeptance

Sample-Size Number-{ecd
ET : '

60-99 , 2
100-139 3
140-209 : 4
219-279 5

Lf-the-quality-audit-sample-size-is-greater-than-270y-the
evaluasion-will-be-made-on-the-first-270-guality-audit-vehicles
tested,

‘6 Determination-of-Quality-Audit-Sample-Size-for-the-Next-Quarker
when-the-aceeptance-Rumber-griteria-in-paragraph-I-B--are-met«

i1» Galeulate-Fehebysheffls-K-for-each-contaminants

¢ Standard - X }
# 3

_# . _EN-R}
N

where-i-=-contaminants-HE3-605-N0x
standard-=-emission-standard-far-particylar-contaminant
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$;-2-=-variance-of-particular-eontaminant-for-eurrent
guarter
' N-=-Fotal-number-ef-vehieles-produced-for-the-current
guartersy
A-=-Quality-Audit-sample-size-for-the-current-guarter

ar  Ff-a3}-Kj---2g-the-sample-size-for-the-next-guarter-=-50x

br 1f-any-kj---2y-the-sample-size-for-the-next-guarter-will-be
2%-tminimums

MOTE:--For-manufacturers-whose-preddetion-is5-1ess-than- ESQQg-the
sample size-of-2¥-tor-1ess-shan-503-shatl-applys
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e

Gereral-Procedure-Explanation

The-overall- ppesedupe-fop-detepm+n+ng -the-pext-quarteris-quality-audit
samp14pg rate-is-presented-in-a-flow-diagram-in-Figure-1y--The-fiey
sheet-is- for-a-peried-of-one-medel}-years

The-sampling-rate-is-a-2%-minimum-of-production-for-all-mandfacturers
for-tha-first-guartery--The-sampling-rate-may-be-reduced-for-the o
iellew;ng quaptens~when-the-ePitepaa-ﬁer -excellence-of-quatity-gentral
is-met-the-previous-gquarter-using-the-caleulations-of- Seetion-1v--Fhe
aseeptanee Rumber-cL-is-caleulated-for-the-current-guarter-as-per
Spebion-IrAr--The-table-in-Section-I:B,-is-entered-to-find-the-ajlowable
aeceptance-nrumber-e-for-the-sample-size-of ~the- eurrent-quartery--1f-the
aceeptance-pumber-e-is-equal-te-or- le&s than-the-allowable-aceeptanee
numbep e-for-H6y-60-and-NOxs-then-that- eng;ne-family-may—meet -the
sn}ter4a-£9p-exeellense—ef -quality-controlr-~If-the-engine- fam%ly dees
pot-meet-these-griteriay-the-sample-size-for- the-next-quarter-for-that
epgire-family-shall-be-2%-of-the- next quartew Ls-preductions

I£-the-engine-family-meets-the-gritertay-k-is-caleutated-for
hydpeeawbens;-eg and-NOxy-aceording-to- ection-Fr6y
The-sample-size-15-50-for-the-next-guarter-if-ati-three- kS-K4-s -are
equal-te-or-greater-than-2vr--1f-3-15- -}ess-thar-25-the-sample- size-wit}
be-a-minimum-of-two-percentr
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32

Genenal-Ppeeedupe-Enplanatien

¥he-evepall-pneeeduwe for-determining-the-next-quarteris-quality-audit
samp}ing-rate-is-presented-in-a-flew-diagram-in-Figure-~ ~}r--The-flow
sheet-is-for-a-period-of-ane-medel-years

The-sampling-rate-is-a-2%-minimum-af-production-for- all mandfacturers
for-the-first-guarterc--The-sampling-rate-may-be-reduced-for-the :“
fol}lowing- -guarters-when-the- eriteria-for-excellence-of-quality-contral
is-met-the-previous-guarter-dsing-the-caleulations-of-Seetion-I---Fhe
aceeptance-number-el-is-caleulated-for-the-current-quarter-as-per
Seetion-I+Ar--The-table-in-Seetion-}:B--is-entered-to-find-the-allowable
geeeptanse-numbep-e-ﬁep-the sampie-size-of- -the-cHFrrent- -guarters--1f-the

~aceeptance-number-gl-is-equal-to-or-less-than-the-allowable-aceeptance

Rumber-e-for-KEy-60-and-NOx¢-then- that-eag4ne—£am41y-may-meet -the
griteria-for-excellence-of-quality- -€0R$FO1--~1f-the-engine-family-dees
pot-meet-these-criteriay-the-sample-size-for-the-next-quarter-for-that
eagine-ﬁami1y-shal1-be-z%-ei-the—nextfﬁy@FtEpls-pveduetienz

1f-the-engine-famity-meets-the- -eritepias-k-is-caleulated-for

hydrecarbonsy-E0~and-NOxy-according-to-Secbion-LrEr
the-sample-size-45-50-for-the-next-quarter-if-atl-three-kg-Kjts-are
equal-to-or-greater-than-2r--1f-3-is-less-than-2;-the-sample-sizetwill
be-a-minimum-of-two-percent s
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FI6URE-}H

RROGEDURE--FO -BETERMI Se- QUAL TTY-AUDIT SenLE- SIZE

Start
EIRST- QU ETER
- Sample-=-2%
production
> HEXT- QUARTER <<
Galeulate
) aceeptarce
. RruRbery- €
from-$-A-
' o ' frepeatediy-cale.
h provisiongl cut
points) —
Calculate _
| 5 (stardarde-s)
A X ) A —— e e
; Semple-size for e o ¢ i’_{.,_'_( B} ¥es i S
.< next-quatrter ) ' J.si.-;ﬂ.{_ir_t
I =2%-of- production £e-€.1)-
Sample-size-for .
. < rext-guarter : He s
=2%-of -predueiion '?{:;_:f. |
- e
‘! ¥es-
Sempla-Sige
Next-Quarter
=50
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This Appendix sets forth the alternative procedure for selection of Quality

APPENDIX A

Alternate Quality Audit Vehicle Selection Criteria

Audit vehicles. It includes the flow diagram in Figure A-1.

1.

o

Vehicles shall be randomly selected at a rate of 2.0% of engine
family production at the beginning of production. When tests
results of 30 vehicles have been accumulated, an evaluation as
indicated below shall be made.

Calculate the family mean and standard deviation of each pollutant
(HC, CO, NOx). Tdentify vehicles which have emission levels
greater than three standard deviations above the mean. Eliminate
these emission data points and recalculate the mean and standard
deviation. Continue the calculation until there are no values
greater than three standard deviations above the mean. Count the
number of these data points greater than the standard (outliers).
I the number of outTiers s equal to or less than the allowable
number in Table A-1 for each pollutant, the engine family is
eligible to continue to a second evaluation shown in paragraph 3
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, standard
deviation, and sample size determined for each contaminant before
excluding any outTiers, is substituted in the following expressjon:

(emission standard - mean) (Vﬁ3
(standard deviation)

If the expression is greater than C in Table A-2 below, and the
manufacturer reasonably estimates that the quarterly engine famjly
production will exceed 5,000 vehicles, the sampling rate for the
remaining portion of the calendar month following the date of
selection of the Tast of the 30 vehicles shall be 30 per month,
applied on a prorated basis. If the expression is greater than C
in TabTe A-7 beTow, and the manufacturer reasonably estimates that
the quarterly engine family production will be 5,000 vehicles or
less, the sampling rate for the remaining portion of the caiendar
month following the date of selection of the last of the 30
vehicles shall be 17 per month, applied on a prorated basis. If
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 of 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" shall be rounded to the number of
decimal places shown in Table A-2.
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© Table A-1

Sample Siie . Allowable OutTiers Samplie sze AlTowable Outliers
_B0/80 @ 8214340 20
B1i30 v B41/870 -
BrA120 4 8114320 2
L4140 2 3914819 2z
1814170 4 B11/820 F43
1714199 B2 BRIFEBD j4:4
1814720 B pEI/08 B
2214240 Z ge1+700 Z7
2434279 2 J814720 i3
2714299 2 121 #7380 7
2914210 10 T8IL770 70
11 Z2AD 7 YJ2834)) FIA
2414200 17 TITFEI0 B
261428P 1z 217870 BE
2814410 17 2ETFEB0 Bz
arit42p 13 Bo14280 23
421430 I8 2214900 B8
4514480 A7 201/820 27
4814200 13
2014329 13

1-32 1 430-478 n
33-68 2 479-528 12
69-107 3 529-578 13
108-149 4 579-629 14
150-193 5 630-680 15
194-238 5 681-731 16
239-285 z 732-783 17
286-332 8 784-835 18
333-380 9 836-887 19
381-42¢9 10 888-939 20
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Table A-2

Coefficient

of Variation .
0.1 0.5
0.2 T2
0.3 T8
0.4 2.5
0.5 3
0.6 3.8
0.7 71
0.8 5.1
0.9 5.7

'(.n
[ ]

For each remaining calendar month in the quarter, both mathematical
procedures set Torth in paragraphs 2 and 3 shall be repeated at the
end of the preceding month, using all of the test data accumulated
in the quarter. The sampling rate for each remaining calendar
month in the quarter shall be 30 vehicles per month, 17 vehicles
per month, or 2,04 of production as determined under the standards
in paragraph 3.

At the end of the quarter, all of the data accumulated during the
quarter is evaluated, and the compliance of the family with
emission standards is determined,

For each subsequent quarter, the preceding sample selection method
shall be followed. The sample rate determination for the first
month of each subsequent quarfer shall be based on the accumulated
data from the previous quarter. The sample rate for the succeeding
months of the quarter shall be determined as previously set forth.

If the start of production does not coincide with the first of a
quarter, the sequence for sample rate determination shall be
followed, but references to remaining calendar months may not be
appropriate.

Where a manufacturer has sampled vehicles at a rate of 17 per month
following a reasonable estimate that the quarterly engine family
production will be 5,000 vehicles or less, and subsequently
determines, or reasonably should determine based on information
available to the manufacturer, that the quarterly engine family
production will exceed 5,000 vehicles, the manufacturer shall
increase the sampling rate for the quarter such that the require-
ments of paragraph 3 applicable ta families reasonably estimated to
exceed a quarterly production of 5,000 vehicles are satisfied.
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FIGURE A-1
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FIGURE A-1
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FIGURE A-1

SUBSEQUENT QUARTERS
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FIGURE A-1

OUTLIER CALCULATION PROCEDURE
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State of California
ATR RESQURCES BOARD

Response to Significant Environmental Issues

[tem: Public Hearing to Consider Amendments to 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 2
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 environment

issues pertaining to this item. The staff report identified no
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State of California
AIR RESQURCES BOARD

Public Hearing to Consider Amendments to the Assembly-Line Test Procedures
Certain 1983 and Subsequent Model Year Vehicles, Regarding Quality Audit

Vehicle Sample Selection, and Adoption of Amendments to Title 13, Californi

Administrative Code, Section 2061, Incorporating the Test Procedures

Hearing Date: April 20,
Public Availability Date: April 27,

On April 20, 1983, the Air Resources Board approved amendments to
"California Assembly-Line Test Procedures for 1983 and Subsequent Model Ye
Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles”, and to Sectio
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 propos
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 underiine. Als
attached are the approved amendments to Section 2061 of Title 13, Californ
Administrative Code.

In approving the amendments to the Test Procedures and Section 20
the Board directed the Executive Officer to adopt the amendments after mak
them available to the public for a period of 15 days, provided, however, t
the Executive Officer shall consider such written comments as may be submi
during this period, and shall present the regulations to the Board for fur
consideration if he determines that this is warranted in Tight of the writ
comments received. Any written comments must be received by May 12, 1983,
be considered.

RECE|VED BY
Office of the Secretary
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~ State of California

Memorandum

7o . Gordon Van Vleck ' Date : December 7, 1983
Secretary _ '
Resources Agency - : Subject: Filing of Notice of

Decisions of the Air
Resaurces Board . :

oar retary

From : Air Resources Board

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

ATTACHMENTS
Resolution 83-3
- Resolution 83-7
. Resolution 83-8

| - . RECEIVEDBY
._ - - | ' Office of the
DEC 0 61985

Hesources Agency of Califomia




State of California
AIR RESQURCES BOQARD

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 Beoard (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 43107 of the Health and Safety Code authorizes the Board

to

adopt emission standards and test procedures in order to control air pollytion

from new 1977 and Tater 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]
the Board adopted a hydrocarbon {HC) exhaust emission standard of 1.0 gran

/5
n per

kilometer {g/km) for 1982 and subsequent model year California certified Class

ITT motorcycles {280 cubic centimeters and larger), and in 1980, in respo
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
1984 Class III motorcycle HC exhaust emission standard, and determined to

5€e

the

grant partial relief from the 1984 1.0 g/km HC standard for some manufacturers

and otherwise to deny the petitions;

WHEREAS, at the conclusion of the proceedings on the motorcycle manufacturers'
petitions the Board adopted Resolution No. 82-53 and found among other things

that:

The existing 1.0 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 relative

cost impacts of the standard on these manufacturers compared to others,

and the continuing development but currently limited commercial
availability of appropriate catalyst HC control technology for these
manufacturers; and




_2-

Based on durability data submitted by motorcycle manufacturers which
currently sell the majority of motorcycles in California, durable cata
systems exist or with some design or engineering modifications can be
available and appropriate for installation on Class III motorcycles.

WHEREAS, the Board has defined a small vclume motorcycle manufacturer as o
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 smal
volume motorcycle manufacturers an extension of the date for compliance wi
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 wil
have significant adverse environmental impacts and alternatives or feasibl
mitigation measures to the proposed activity exist which would substantial
reduce such impacts;

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 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
HC control in 1986 could result from the proposed small volume motorcy
manufacturers exemption;

During the period of exemption an interim HC exhaust emission standard
2.5 g/km will continue to apply for new Class III motorcycles produced
small volume motorcycle manufacturers, and additional feasible mitigat
measures do not exist to reduce the potential emission impact from the
adoption of a small volume motorcycle manufacturers exemption for new
Class I1I1 motorcycles;

The proposed requlations 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 1, Chapter 3, Title 13 of the California Administrat
Code, by adopting Section 1958(g) as set forth in Attachment A hereto.

BE IT FURTHER RESOLVED that the Board hereby determines that the requlatio
adopted herein in the aggregate are at least as protective of public healt
and welfare as applicable federal standards and are consistent with Sectio
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.

rold Hdlfes, Board Secretary
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Attachment A

Proposed Adoption of Section 1958(g), Chapter 3, Title 13, California
Administrative Code

(g) (1) Exhaust emissions from Class III motorcycles of small vol
manufacturers shall not exceed 2.5 grams per kilometer hydrocarbon for the

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

information and estimated sales data with the certification application for

each engine family sold in California. On or before July 1, 1983, and

annually thereafter for the following three years, the manufacturer shall

ume

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

more stringent hydrocarbon exhaust emission standards.

(2) For purposes of this subsection, a smail volume manufacturer

is

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

December 1, 1982, less than 5,000 new motorcycles per year in California.




Item:

State of California
AIR RESOURCES BOARD

Response to Stgnificant Environmental Issues

PUBLIC HEARING TC CONSIDER AMENDMENTS TO TITLE 13, CALIFORNIA
ADMINISTRATIVE CODE, SECTION 1958(g), REGARDING AN EXTENSION OF
THE DATE FOR COMPLIANCE WITH CLASS III MOTORCYCLE 1.0 GRAM PER
KILOMETER HYDROCARBON EXHAUST EMISSION STANDARD FOR SPECIFIED
SMALL VOLUME MANUFACTURERS

Agenda Item No.: 83-4-4

Publi¢ He

Response

aring Date: April 20, 1983
Date: April 20, 1983

Issuing Authority: Air Resources Board

Comment :

Response:

CERTIFIED:

Date:

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.

None
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Memorandum

To : Gordon Van Vleck Date : May 5? 1983
Secretary .
Resources Agency . ~ Subject: Filing o

Decision
™ Resources Board
st
“Board Secretary *
From Air ResgOrces Boord
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 forwards
for posting the attached notice of decision and response to
environmental comments raised during the comment period.

Attachments
Resolution 82-63.
Mesoiution 83~&

Notice of
‘of the Ai;



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 enviromment, 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 stud
which indicate that acid deposition, including acid rain, acid fog and othen
Eo¥@? of.acid precipitation, occur at various times and Tocations throughout

alifornia;

WHEREAS, research goals and objectives regarding acid deposition and the
corresponding research and monitoring needs have been established as require
by the KapiTloff 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 Legistature, 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 consi
a proposal to establish, and require districts to adopt, an acid deposition
program in Fiscal Year 1983-84, as authorized by the Kapiloff Act (Health an
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 t
the Air Pollution Control Fund net revenues in Fiscal Year 1983-84 of an amo
which is the lesser of either one million dollars, or the amount that is app
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 progn
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 above
is a true and correct copy of
Resolution 83-6, as adopted by
the Air Resources Board.
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State of California
AIR RESQURCES 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 and
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 to

determine and designate from meteorological data the days when agricultural

burning shall be prohibited in each air basin;

WHEREAS, Sections 41856 and 41857 of the Health and Safety Code direct the
Board to promuigate guidelines for the regqulation and control of agriculty
burning for each air basin which are based on meteorological data, the nat
and volume of materials to be burned, and the probable effect of such burr
on the ambient air quality within the basins affected;

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

ral
ure
ing

ical
the

WHEREAS, Section 41859 of the Health and Safety Code provides that the Board

shail continuously review the guidelines it has promulgated and may modify
repeal, or alter such guidelines if scientific and technological data ind]
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
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 Basin

and the portion of Placer County under 1,500 feet ms1 elevation (collectively

the "Sacramento Valley Air Basin") is subject to nonvariable acreage
limitations on permissive burn days;

WHEREAS, Board staff has developed, in coordination with the Sacramento Valley
Basinwide Air Pollution Control Council and its Technical Advisory Committee,

proposed amendments to Sections 80150, 80250, and 80320 of Title 17,

California Administrative Code, which would vary on a daily basis the maximum

number of acres that can be burned in the Sacramento Valley Air Basin on
permissive burn days based on existing and expected meteoroiogical and air
quality conditions, and which would provide for establishing daily acreage
Timits in each of the districts in the Sacramento Valley Air Basin;

WHEREAS, the amendments proposed by Board staff would establish a regu1atory

program similar to the test agricultural burning program now in effect in the

Sacramento Valley Air Basing

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 meas
are available;

Jres

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; and

WHEREAS, the Board finds that:

The amendments to the Agricultural Burning Guidelines and Meteorological

Criteria for the Sacramento Valley Air Basin set forth in Attachment A

provide for a system of daily variable acreage allocations and prorat
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 basing

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
1ikely to provide more flexibility to local control personnel and far
to schedule agricultural burning;

This system is 1likely to result in increased burning efficiency for
farmers on days when it is not too wet to burn; and

ions
)

Lice

ners

The amendments set forth in Attachment A will have no significant adverse

environmental impacts.




-3 -

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendments
to Title 17, California Administrative Code, Sections 80150, 80250, and 80320
set forth in Attachment A hereto.

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 Offiger
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 Tight of the written comments received.

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

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

yimes, Board Secretary




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 it
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 the
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) oth
materials.

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

(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.

(74
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(5) Permitting on no-burn days the burning of empty sacks or containers

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

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 801004g}(f)(2)(B).

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

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

DwW

1,500 feet ms1, and districts within the boundaries of the San Joaquin Val

Air Basin, shall include in the plan rules and regulations which:
(1) Require all rice harvesting to employ a mechanical straw spreader

ensure even distribution of the straw with the following exception:

ley

to

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

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 perjod.

(C) Subdivisions (d)(2)(A) and (d)(2)(B) above do not apply if the rice

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 straw

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.

A-2




(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)(D), 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 of
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 to

lend themselves to these techniques.

—

(4) Require burning hours to be set so that no field crop burning shal
commence before 10:00 a.m. nor after 5:00 p.m. of any day.

{e}--in-addition-to-the-regulations-required-ia-subdivisian-{d}s-abevey
disteicts-within-the-bedndaries-eof-the-Saeramento-Valley-Air-Basin-shall
atse-inetdde-in-the-plan-rules-and-requlations-which+

£1}--Reguire-that-during-the-critical-period-from-October-1-through
Nevember-16-8f-each-years-the-daily-acreages-on-permissive-bura-dayss-of
epen-burring-in-agrieultural -operations-in-the-growing-of-crops-or-raising
ef-iewl—9&—animals~y4thin-the-bas4n—sha14-be-ne-me%e—than-that-ameunt-whieh
wedld-resdit-in-particulate-emissions-of-336-ten5-per-dayr--For-the-purpese
of-evaluating-emissions-pursuant-te-this-sections-the-emission-factors
inetuded-in-Attachment-A-{Section-80166)-shatli-be-dsedy--Fhe-authority-for
determining-how-the-aereage-will-be-allotted-to-each-crep-waste-~and-to-eaef
distriet-shall-vest-with-the-Sacramento-Valley-Basinwide-GConbrol-Gouncily
provided-that-the-Codnreil-may-not-allocate-to-any-district-an-amednt-of
acreage-which-woduld-resulf-in-totat -particulate-emissions-in-excess-of-336

tens-per-day-BasiAwide-if-each-district-within-the-Basin-were-permitted-to
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burn---Fhe-erep-and-district-allecations-prepared-by-the-Basinwide-Eantred
Gouneil-shali-be-submitted-to-the-Chief-of-the-Air-Resources-Board
Enforcement-Braneh-by-September-15-of-cach-years

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

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

September 1 to the state board by July 1 of each year for the state board's

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

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

the Sacramento Valley Air Basin below 3,000 feet ms1, and to that portion of

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

shall contain:

(1) A daily basinwide acreage allocation equation which includes a

basinwide meteorclogical 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);

{2) Procedures for distributing acreage allocations to each district, the

total of which shall not exceed the basinwide acreage allocation determined by

the state board from the daily basinwide acreage allocation equation;

(3) The hours to be permitted for burning;

(4) a description of the meteorological and air quality monitoring

networks to be used to provide data for determining the basinwide

meteorological and air quality factors; and

{5) Other clarifying details mutually agreed upon by the Basinwide Council

and the state board.

A-4




The executive officer of the state board shall approve the plan if s/he

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

basinwide acreage allocation equation that, when applied, 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 particulate

matter or a significant deterioration of existing air quality. The approved

Agricultural Burning Plan shall remain in effect until the executive office

r

appraves a new plan.

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

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

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

eet

msl shall also include in the plan rules and regulations which, for all are

as

below 3,000 feet msl:

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

burning in_agricultural operations in the growing of crops or raising of fowl

or animals within the district shall be no more than that acreage determine

d

by the state board from the daily basinwide acreage allocation equation

contained in the approved Agricultural Burning Plan required by subdivision

{e) above and distributed to the district in accordance with the approved

Agricultural Burning Plan. The allocation determined by the state board sh

all

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

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

allocations.

(2) Require that no crop acreage which was harvested prior to

September 10 shall be allowed to be burned during the period October 1 through

November 15 of each year, unless written authority is given by the district.

A-5




In granting such written authority the district shall:

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

in the district's allotment specified in (1) 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 1.

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

NOTE: Authority cited: Sections 39600, 39601, 41856, and 41859, Health and

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:

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

the limiting mean height given in Table 1 of Section 80320.
(2) The expected 4:00 p.m, mean 500 mb height over the Basin is less
than the 1imiting mean height given in Table 1 of Section 80320.
{b}--Below-3;000-feet-mslty-in-the-counties-of-Shastas-Fehamas-Buttes
ard-6lenn-{North-Section-of-Basin}z-a-permissive-burn-day-will-be-declared
wher-at-least-3-of-the-fallewing-criteria-are-meks
£13}--Near-the-time-of-day-when-the-surface-temperature-is-a-a
minimumy~-the-temperature-at-3;000-feet-above-the-surface-is-not-warmer-£ha

the-sdrface-~temperature-by-mere-than-8-degrees-Fahrenheits

* 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|
vertical temperature soundings.
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{2}--The-expected-daytime-temperature-at-3;000-feet-abova-the
surface-is-colder-than-the-axpected-surface-temperature-by-at-least-13
degrees-kahrenheit-for-4-hnours«

{3}--Fhe-expectad-daytime-wind-speed-at-3;000-feaet-above-the
surface-is-at-deast-5-miles-per-haurs

{4)--The-expected-daytime-wind-direction-3n-the-mining-layer-has-a
comperent -fram-the-sokths

{e}--Below-35000-feet-msl*s-in-the-counties-of-Colusay-¥oloy-and-50lano
{Southwest-Seetion-of-Basin}s-a-permissive-burn-day-wiltl-be-declared-when-ab
teast-3-of-the-fellewing-cribteria-are-mets

£3}--Near-the-time-af-day-when-the-surface-bemperature-is-at-a
minimumg-the-temperature-at-S;QGQ-feet-abeve-the-su#faee—4s-n9t-warmen-tha7
the-surface-temperature-by-mere-than-13-degrees-rahkrenheits

{2}--The-expected-temperature-at-3;000-feet-above-tha-surface-is
colder-than-the-expected-surface-temperature-by-at-ieast-11-degrees
Fahrerheit-for-4-hoursy

{3}--Yhe-expected-daybime-wind-speed-at-35000-feet-above-the
sHrface-is-at-least-b-miles-per-hour~

£43--Fhe-expected-daytime-wind-direction-in-the-mixing-layer-has-a
compenent-from-the-seuth-or-from-the-east s

{d}--Below-3;000-feet-mslty-in-the-counties-ef-Sacramentes-Sutters-and
Yuba-{Sedtheast-Section-9f-Basin};-and-that-portion-of-Rlacer-Gounty-{ef-the
Mountain-Gourties-Air-Basin}-below-15800-feet-nsls-a-permissive-burn-day
wili-be-declared-when-at-}east-3-of-the-fallowing-eriteria-are-met:

£1}--Near-tha-time-of-day-when-the-surface-temperatuce-is-at-a

e - - - -
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miRimumy-the-temperature-at-3;000-feet-above-the-surface-is-net-warmer-than
the-surface-temperature-by-mere-than-12-degrees-Fahrenkeity

{2}--The-expected-temperature-at-2;000-feet-above-the-surface-is
eelder-than-the-expected-surface-temperature-by-at-least-1i-degrees
kakrenheit-for-4-hourss

{3}--The-expected-daytime-wind-speed~at-3;000-feet-abave-the
sdrface-is-at-least-5-miles-per-kours

{43} --The-expected-daytime-wind-direct ion-in~-the-mixing-tayer-has-a
comporert-from-the-southy

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

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

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

allocation is greater than zero acreage. This allocation shall be determ1$ed

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).

{e3{c) Special situations in the Basin are:
{1) Burning control notices for certain specific burning operations may
be issued up to 48 hours in advance. In such a case, the criteria used will

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

* 1bid
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specific site and its location relative to populous areas, the stated amount
of material to be burned, and the expected impact that the burn will have an
air quality.

{2}--Except-for-the-period-Octobar-1-through-Nevember-36-of
eaeh-year;-a-premidm-permissive-burn-day-will-be-declared-when-the
eorditions-for-a-permissive-burn-day-abeve-are-met-anrd-nrear-the-time-af-day
when-the-sueface-temperature-is-at-a-minimdmy-the-temparature-as-3:000-feel
abeve-the-surface-is-not-warmer-than-the-surface-temperature-by-more-than-§
degrees-kahrenheits

¢33(2) If, when a no-burn day decision is declared, the federal
ambient air quality standard for ozone, carbon monoxide, hydrocarbons, total
suspended particulate, or state visibility standard is expected to be
exceeded during the valid period, a note to this effect will be appended to
the announcement.

£43(3) 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 a

Safety Code. Reference: Sections 41854, 41855, 41856, 41857, 4185
and 41863, Health and Safety Code.

L =
-
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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
April 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

* A1 heights in meters.

Agricultural Burn Meteorological Factors
(Sacramento Valley Air Basin)

Table 4 Table 5 Table 6

AM, STABILITY P.M. STABILITY WIND SPEED
°F M.F. o°F M.F. MPH M.F.
>17 0.0 %-8) 0.0 0 to 2 0.0
15 or 16 0.7 -9 0.1 3 0.1
[3 or 14 0.2 -10 0.2 T 0.7
1T or 12 0.3 11 .3 5 0.3
9 or 10 0.4 -12 0.4 6 0.4
7 or 8 0.5 -13 0.5 7 0.5
Tor 6 0.6 T8 0.6 g 0.6
Jor 4 0.7 -15 0.7 ] 0.7
T or 2 0.8 =16 0.8 T0 0.8
0 or (-1) 0.9 17 0.9 T 0.9
<(-2) 1.0 <t18) 1.0 <12 1.0

The basinwide meteorological factor (B.M.F.) is equal to the arithmetic mean

of the meteorological factors (M.F.Y from TahTes 4, 5, and 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 and
Safety Code. Reference: Sections 41854, 41855, 21856, 41857, 41859,
and 41863, Health and Safety Code.




State of California
AIR RESQURCES 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 RESCOURCES BOARD

Response to Significant Environmental Issues

Item: Public Hearing to Consider Revisions to the Agricultural Burning
Guidelines and the Meteorological Criteria for Regulating Agricultur
Burning Contained in Title 17, California Administrative Code, Secti
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 environme

issues pertaining to this item. The staff report also identifi
no adverse environmental issues.

Respcnse: N/A

CERTIFIED:

ames P, Boyd
Execufive Officer

Date: %//i’f
[/

RECEIVED BY
Office of the Secretary

DEC 0 6 198

Resources Agency of California
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State of California
Memorandum

To

Gordon Van Vieck _ | Date : December 7, 1983
Secretary ' : ‘ ' : '
Resources Agency C Subject: Filing of Notice of

Decisions of the Air -
Resources 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 forwards for posting the attached notice of decision
and response to environmental comments raised during the comment period. :

ATTACHMENTS
Resolution 83-3
Resolution 83-7

~ Resolutton 83-8

RECE|VED 8Y
Office of the S

HEC 0 61983

Resquraas Agency of Califomis




State of California
AIR RESQURCES BQARD

Resolution 83-8
May 27, 1983
Agenda Item No.: 83-7-]

WHEREAS, Health and Safety Code Section 39601 authorizes the Air Resocurces
Board (the "Board") to adopt standards, rules, and regulations necessary fo
the proper execution of the powers and duties granted to and imposed upon t
Board by Tlaw;

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 shalil 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
proposing recommendations, the Board shall annually consider revisions to t
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;

-
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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 alternative or mitigation measun
are available;

WHEREAS, a public hearing and other administrative proceedings have been he
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 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 90110(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 "Evaluation
Criteria for Air Poliution Control Districts Participating in the Subventio
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 901
and 90115 of Title 17, California Administrative Code, as set forth in
Attachments B and C, respectively.

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

es

ro1i;§27mes, Board Secretary




EVALUATION CRITERIA: EMISSION INVENTORY

GOAL:  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 the

district:

a. Provide data to fu]Fill‘federa1 requirements of 40 CFR 51.321 -
51.323.

b. Review all point sources in the data base and a11‘other sources
which are not area sources in the data base,] and update the
data as necessary to reflect emissions for 1983. The updated

data shall reflect emission chang2s which result from:

1) Reevaluation of 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

1The point source data base includes data for all facilities that emit
more than 25 tons per year of TSP, TCG, SOx, or NOx; 250 tons per year of
CO; or 5 tons per year of lead. Individuzl emission points within a
facility are to be identified separately as point sources if they emit more
than 25 tons per year of TSP, TO0G, SOx, NOx; 250 tons per year of CO; or 5

tens per year of lead. Smaller emission points may be aggregated within a
source category {e.q., same source classification code). Smaller sources
may be included in the point source inventory data base.




4)  Change in activity occurring at facilities (for example, a
change from one-shift to two-shift operation or a change in

energy consumption).

A district operating its own computerized data system may elect’to submi

T+

updated data in computer readable form in EIS/PRR format or in any

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

Updated data shall be provided to the ARB by May 1, 1984,2 or 90 days

after a district receives turnaround documents from ARB, 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 [,

attached.

b.  For area source categories identified as a district responsibility

and for which estimated emissions have changed from the last

previously submitted estimates by either 100 tons per year or 0.5%

of the county-wide emissions for any po]]utant,3 update area

2An alternative submittal date may be substituted if mutually agreed
upont between a district and the ARB.

3Alternative criteria for determining when area source emission
estimates are required may be used provided ARG reasonably determines
they are adequate for fulfilling the inventory update goals. One
alternative that is acceptahle is to update area source emission
estimates for source categories whose total emissions exceed either 100
tons per year or one . percent of the county-wide emissions of that
poliutant, whichever is more.




source emission estimates to reflect 1983 emissions. The update

shaT] reflect changes which result from:

1) New controls implemented; and

2) HNew or better information.

¢. Review all other area sources which are in source categories
identified as a district's responsiblity and which have not been
reviewed in the last two years, and update source emission

estimates to reflect 1983 emissions.

Updated area source data and'supporting docurmantation shall be provided
to the ARB by June 1, 1984, or 90 days after a district receives

turnaround documents from ARB, whichever is later.

COMMENTS :

1. These evaluation criteria will be used in audits conducted in

FY 1983-84.

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

February 1, 1984.

3. The Emission Inventory Technical Advisory Comnittee (EITAC) will
continue to coordinate district-ARB efforts to maintzin a current,

accurate, and comprehensive inventory.
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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:

1. 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 fol]owing procedures for

submittal of proposed and adopted rules:

a. When the districts publish 30~day.natices of public hearings to
meet the requirements of State and federal law, the distric's
shall submit copies of proposed rules and nearing notices to the

ARB's Regional Programs 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 FEPA.




EVALUATION CRITERIA: AIR SUALITY MONITORING

GOAL :

To supplement ARB monitoring, where it exists, by carrying out those air

monitoring activities which a district determines are reasonably necessary

to assess the status and trend of air quality. The air monitoring data -
must be collected in conformance with Title 40, Part 58, Code of Federall

Regulation (40 CFR Part 58;, in order to be acceptable for reqgulatory and

for State Implementation Plan (SIP) purposes.

CRITERIA:

ALL DISTRICTS:

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

of known air quality surveillance operations conducted within the
district's jurisdiction by parties other than the district or the ARB.
This information shall include the name and address of the party or par

conducting such monitoring znd the nature of the monitoring project.

ALL DISTRICTS OPERATING AIR MONITORING SITES:

2. Submit to the AR3 monthiy for all ambient air monitoring sites at w
air monitoring has bezen conducted for a consecutive period of three mon
or longer, all gaseous, tapz-sampled particulate {AISI), and
high-volume-sampled total-suspended-particulate-matter air—mbnitoring d

either: (1) on forms prescrised by the ARB within 21 days after the end

ties

-10-



the month in which the data were collected, (2) on computer magnetic tape
or key punch cards with computer printout sheets within 45 days after the
end of the month in a format approved by tha ARB, or (3) in somz other

computer readable medium that the ARB and the districts mutually agree

upon. "Variable" and hMethod" codes and site identification coaes shall
conform to the ARB's latest codes. MNotwithstanding the foregoing, submit
to the ARB high volumz data or samples for analysis of lead, sulfate,
nitrate, and organic fractions within 45 days after the end of each month

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

specified above.

ALL DISTRICTS OPERATING STATE AND LOCAL AIR MONTITORING STATIONS (SLAMS) AND
NATTONAL AIR MONITORING 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 network. Prepare and submit to the ARR quarterly and annual
reports for data precision. Pollutants measured outside the SLAMS netwgrk

are exempt from the above requirements.

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

district-operated SLAMS 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 monitoring, quality assurance, and

data reporting regulations {40 CFR Part 58).

171-



SOUTH COAST, BAY AREA, AND SAN DIEGO DISTRICTS:

6. In accordance with the timetable established in the district's monitoring
plan, meet all federal requirements for a "reporting organization" as defined
in 40 CFR Part 58, and submit to the ARB and the EPA quarterly and annua)

reports for precision and accuracy estimates for all ambient air guality| data.

7. Participate in the ARB's performance zudit program for selected pollutants
at selected sites. Such audits shall be scheduled with the district to assure

minimal disruption of the district's ongoing monitoring activities.

8. Conduct an annual review of SLAMS, NAMS, and special purpose monitoriing
(SPM) programs and make the necessary changes to the SLAMS monitoring program
{including site upgrade or relocation) to meet the ongoing monitoring

requirements of the SIP.

-12-




EVALUATION CRITERIA: NONATTAINMENT PLANNING

GOAL :

To participate in the development, adopticn, and implementation’of air
quality plans required Lo achieve and mairizin State and national ambien
air quality standards.

CRITERIA:

ALL DISTRICTS PREPARING NONATTAINMENT PLANLS:

[

Prior to plan adoption, complete those products necessary for the
nonattainment plan (NAP) (e.g., emission inventory and projections,
air quality analyses, air quality monitoring, stationary and area

source control measures and transportation control measures.)

Work with the appropriate local and State agancies to institute thoge
coordinative mechanisms [e.g., memoranduss 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.

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

report on MAP implementation for demonstration of reasonable furthe

k]

progress (RFP) in accordance with EPA guidance. Areas need not

develop RFP reports beyond the year of attainment of the national

-13-




EVALUATION CRITERIA: PUBLIC INVOLVEMENT/PARTICIPATION

GOAL:

To encourage and provide for public involvement/participation in.

developing and implementing district policies and programé.
CRITERIA:

1. Solicit active public involvement in the development of rules and

regulations and in the development, adoption, and implementation of

air quality management plans.

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

and nature of the air pollution problem in the district.

Pubtic participation programs shall be tailored to meet the neesds of
individual districts and unique pollution problemss. At a minimum, an
effective public participation program shall contain the following

elements to the extent resources reasonably allow:

a. Advisory committees comprised of representatives of the public refle
by district rules or persons who provide'additional'technica}

expertise.

-17-
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EVALUATION CRITERTA: -~ STATIONARY SOURCE PERMITTIN64

GOAL:

To help achieve and maintain State and national ambient air quatity
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 requlations.

CRITERIA FOR EVALUATING SOURCES SUBJECT TO HEW SOURCE REVIEW AND/OR

PREVENTION OF SIGNIFICANT DETERIORATION REVIEW:

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

1. OCbtain the following information from the project applicant in ordex

+

to conduct an adeguate analysis:

a. A thorough description of the proposed project, including the
proposed facilities and processes, normal and maximum operating
parameters, fuel use (compasition and quantity), output of the

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

4A1though 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 impact ana]ysis,_a
description of the environmental setting of the project site
before construction, including existing air quality, meteorolog)
and topography data, iocation 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 21t emissions of criteri
pollutants, non-criteria pollutants, and toxic air pollutants
when specified or defined by the ARB.

Conduct an analysis of tﬁe air quality impacts of projects that are

subject to air quality analysis under tha permit rules of the

district through use of:

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

factors {consistent with the approvad NAP when applicable);

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

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

d.  The most applicable meteorological and geographica]'daté.

-20-
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In

- or other techniques consistent with the applicahle rules and.

granting or denying permits to construct or oparate:

Assure that the source, when operated, will meet all applicable:

federél, State, and local regulations.

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.

Assure that, when required by the appliceble provisions of the permi

rules, offsets are properly applied.

Include conditions in the permit to assﬁré thaf the prope% control
techho]ogy and emission Timits are applied, that the éource will
opefate in a manner consistent with the assumptions used in
ca]éu}ating air quality impacts, and that the source will operate in

accordance with a11.applicab1e rules and regulations.
Provide adequate public notification of the intent to grant or deny
permit to construct or operate and conduct public hearing as required

by:the épp?icab]e rules and regulations.

Prior to issuing a permit to operate, determine compliance with

conditions Speﬁifiéd'in the authority to construct by source testing

~regulations.
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7.

Maintain the following records, for the life of the subject

equipment, of permit action taken by the district:

Hearing board'recorﬂs'on appeals of district decisions to grant

The complete application for an authority to construct or
operate and the district's letter to the applicant indﬁcating

that the application is complete.
A1l analyses used to determine the required'emission levels and
the basis for BACT, LAER, offsets, banking, or bubbling

provisions of the applicable permit rules of the district.

A11 decisions to grant or deny an application for construction

or modification.
Copies of the public notification to grant or deny an
app]icétion for construction, modification, or opération issued

pursuant to district rules and regulations.

A1l source test data used to determine compliance with the

permits ta construct or operate.

or deny a permit.
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CRITERIA FOR GENERAL PERMIT ADMINISTRATION:

1.

Obtain information from the project applicant sufficient to determir
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.

ne

Account for emissions from each project which is granted a permit for B

purposes of including such emissions in the district emissions.
jnventory and for accumulating net emissions increases from each

modification to such projects.

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 qualj

standard;

Maintain records, for the life of the subject equipment, of the

ty

permit actions taken by the district, including emissions calculated -

for the project.
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EVALUATION CRITERIA: ENFORCEMENT

GOAL ;

To establish and maintain an enforcement program te ensuke that;é]l '
sources are complying with district rules, regulations, and permit

conditions.

CRITERIA:

- The district shall require an annué] source test to determine

Enforce all district rules and regulations.

A1l districts shall have on their staff personnel certified to
evaluate visible emissions. Evaluation of visible emissions shall be

done only by certified inspectors.

The district shall perform thorough annual inspections and follow-up

reports. An initial engineering evaluation of probable emissions and

154

a flow diagram of the process showing all control equipment shall be
drawn upon initial inspection and at the time the process is
modified. A1l existing information shall be.updatéd when annual =

inspections are~verf0rmed and when the process is modified.

compliance of major sourcés, or identify in the source file how
compliance can be determined without 2 source test. . For purposes of

this criteria, a major source is considered to be one on the

~2d~




Compliance Data Systém (CDS) list. If the district doss not have its
own source testing capabilities, the following options are available

to it:

A1l districts, in nonattaisment'areas, issuing notices of violation
primarily as a warning notice for a viglation of a nonattainment
pollutant émissian.standard'sha11 develop a progrﬁm-fcr.submitta}'off

these notices for prosecution or settlement of violations.

The district shall submit to ARB all variance orders {i.e.,
emergency,_interiﬁ, and'regu1af) within 30 days of the data=the»er&ar

was granted.:

‘fees outlined in Figure 1);

“annual source testing or verifiable reporting rquiremeﬂts which

Requeét the ARB to source test the suspected source (sddrce test

Request assistance from another district with testing

capabilities;

Require the source to hire an ihdependent contractor to perform
the source test. This type of test shall be observed by a
district staff membar, or at the request of the district shall

be observed by an ARB staff member; or
Condition the permit to operate of a major source to require

will accurately provide the compliance status of the subject

saurce.
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10.

11,

“for four years, after which time.they‘may be discarded.

least tw1ce annua]]y. Hrltten documentatton shall be provxded far ”

Thé district shall investigate, to the extent resources reasonably
allow, all reported breakdowns and take enforcement action against
any sou%ce found not reporfing a breakdown.
_ C

In districts that have-sburces with continuous emission monitors, an
to the extent resources reasonably‘allow,'inspection shall be
conducted quarterly to assure thét-the operafors of the monitors wil
maintain their éccuracyﬁ In addition, to the extent resources |
reasonably allow, ﬁonitor accuracy'sha1] be verifiéd for sources on

the CDS list at least twiée annually using parallel source testing.-

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

Thé district shall dévelop an agricultural burning pr"ogram5
consistent with the Agri;ultural Burning'Guidelines; The district
shall document and_prosecute violations in accardance with an :
approved agricu?tural burﬂing program. -The district shall keep a
record of burn 1nformat10n available for 1nspect10ns and ‘a record of
burn information within the district issuad by other agencies for a

minimum period of two years.

The districts tﬁat haﬁe=5tage—1 vaporvrecovéry'shél}-inspect‘al] bullk: -

plants ]ocated 1n the districts at least annually, and term?nals at

all inspactions* The district shall observe a number of randomly

-selected bulk drops equa] to at 1east 2.5 percent of ‘the tatal numher:

~26~



12.

5The agr1cu]tura1 burnxng program does not require dzstr}cts to perfurm-
burn day forecast1ng. : : :

all inspections. The district shall obsérve a number of randomly
selected bulk drops equal to at least 2.5 percent of the total numbef
of Stage I installations on underground storage tanks. An

a]ternatfve inspection schedﬁ1e may be approved if it is mutually
acceptable to the districts and the ARB. Districts may follow eithey

the alternative or the schedule specified above.

The djstricts thét have Stage II vapor recovery sha}l inspect,a]f
service stations for which complaints of malfunctfon or poor
maintenance were received. In addition, the disfrict shall inspect
for defects all stations at least twice annually and implement the
"Qut of Order“.pracedure-as.required in Section 41960.2 of the
California Health and Saféty Code. The Tist of defects is described
in Section 94006, Title 17 of the California Administrafive Cﬁde.
The'inspection shall also include checks to determine»whether vapok
recovery equipment operéting instructions and the telephone number
for registering complaints are clearly posted. .An alternétive :
inspectioh schedule may bé approved. if it is mutua]ly acceptable tol
the districts and,ihe ARB. Districts may follow either the

alternative or the schedule specified above.:
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Figure 1

Estimated Costs to Perform Source Tests and Other Special Tests*

Type of Test

Ccrsnm:ovs Amlyze—r Caseous Emmmm T&st' with
Van
Non-continuous Emission Testing b e

. en,

Particulate Malter Test

Sulfur Dioxide Test

- Sulfuric Acid Mist (mc!mimg sulfur trioxide) and Sul-
fur Dioxid= Test ...

Orzides of Nitrogen Test

Hydrogen Sulfide Test ..
Flaorides Test :
Carbon Monoxide Test
Total Hydrocarbon Test
Cas Chromatographic Analysis of Unknown. Pollu-
tants
Vinyl Chlorids Test
Reid Vapor Pressure Test
Ambicnt Vinyl Chloride Tes
Visible Ewmnitsion Evcluation Test
Farticulate Fallouwt Testing
Fleating Recl Tank Inspeckion
Vapor Necovery System Inspection
Valve and Flange Leak Test.
Laboratory Fuel Analysis :
Carbon, Hydrogesn, Nitrogen and Sulfur ...
Ash
Depsity
Heat Content
Water
Asphalienes
Distiilation
Metals
Bromine Number
Lead.
Other Laboratory Analysis

Water, Volutile Organia Campaunda and Density -

{paints)
Mcthane
Tatal Hydrocarbon

- Hydrocarbons (with-one to nine carbons) Trvssberiesred
Molecular Weight Determination of Vapor Hydm-
carbam
Molecular Weight Determination of hqmd Hyd:o-
.. carbons
- -Hydrogen Sullidse
Percent Water
Asbestos (air filter sample) ......
Particle Size Distribution: Optical Microseopy ...
Particle Size. Dﬁtuba&mn Electron Mmtost:upy —
Notes: -

L &mtﬁ&mmymm&mwc&oflwmam
NCHELAnHmwﬂycﬁukSsﬂnms&%ﬁlGﬂmiamiﬂﬁﬂ&ikmkhawi&ﬂﬂy(h&&ih&m-

Fea

$1,620.00 plus §55.001 hour

1.230.00 piu.a specific sample

fee flisted below
230 034 sample
‘145.00! samnple

205.00/sarnple
60.00/szmpla
120.00¢sample
400).00'sample
. 7000/ sample
- €0.00, sample

No0. sample
100.8)sample
45.03/ test

100 sample
43000 evzluation -

75.0) sanmple

185.00/ inspection

T000-R 170004 insz >etion
175/ test

T 30:.004sample

7300/ samgle -,
€200, sample

1060 sample
1580 5mmple
1509 szmple

. 500 sxmple
293.00/sample
50.00!/sample

- 15.004sample

5003/ sample

4000/ sample -

3067 sarnpla

3500/ sample
5000/ sample-

- 30.C) s2mple
X0.03/ sample-
414,00/ sample-

1300/ sample

: m&mrsa.mph

mmu&&& oY TY Y -M dimii Homlthy nred Safmbi Eials
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NC_)TE: Evaluation

EVALUATION CRITERION A(1) EMISSION INVENTORY |

EVALUATION CR[TE.RIA FOR AIR POLLUTION
CONTROL DISTRICTS PARTICIPATING IN THE SUBVENTION PROG“ AM
ADOPTED: APRIL 23, 1981 i

BASIC AND DETAILED ELEMENTS!

riteria for emission inventory elements have two options
- available . to the Districts. Evaluation Criterion A (1) was developed.
through the EBExqpissions Inventory Technical Advisory Comimnittee an

Evaluation Critexion A (2) is similar to last year's program objectives,
For FY [931-832,\ istric:ts may choose either critoeria under which t
operate their emiy ion inventory programs. Whichever criteria the.
District selects, the Nistrict shall operate an emissions inventory unde
that element for the enjre year. :

BASIC ELEMENTS:

l.

a)  Contribute to reasonable further progress MRFP) toward attamment o

¢} - Are required by 40 CFR 51.321l;

) - Result from a rule change or permit condition.

Assist the State in fulfilling federal\reauirements for emission data and i
maintaining a current, accurate, comprehensive inventory of all pollutant
subject to state or federal regulation. :

Jpdate the District's point source invent yZ to rcilcct those significan

emission changes which:

ambient air quality standards;
b) ‘Document District activities to reassess emi
' (such as source inspections, engineering evaluati

ions from point source
or source tests)

d) = Result from any point source starting or ceasing operation; '

e) Result from a change in activity occurring at a Iac}‘hty (for example,
change from one.shift to two-shift operano'r or a gchange in .energ
consumption);

- and Small Urban Districts only unless otherwise noted.
_The point source inventory mcludes data for all facilities ‘that emit m : o
' 25 tons per year of TSP, TOG, ;Ox, or NOx; 250 tons per year of CO; or 3 %ons

Baszc Eiements ._ppiy to all Dustncts. Detailed Elements appiy to Large: Urba.'

per year of lead. Individual emission pomts within a facility are to be xdenttf
separately if they emit more than 25 tons per year of lead. Jrnaller enmissiol
points may be aggregated withi» a source category {c.g., same. source
classification code.) S : : ;




- poliutant. The changes:

- Updated data and documentatmn s

- AredsS.

L Assist the state in tuifmmg federai requirements for emis

L2 'Rewew and: update- mvenmry data for all facilities wnthm the istnc‘t*s |

dated information to represent calendar year 1981 shull be provided to ARB by
I, 1982.

Turnarokpd documents for updating point source data, similer to those developed for
the 1979 “qventory, will be available for District use. Districts operating their own
data systerhs may submit 1981 update data in EIS/t &R format or in-any alternative
format thzt the ARB and the District mutually agree upon. :

DETAILED ELEMENT -

Assist the State to\update area source emission estimates to reflect emissions in -
1981 for area sourck categories where estimated emissions changed from priog
estimates by either 100\ tons per year or 0.5% of the county—wxde emissions for each
y result from:

1) New controls iroplemented
2) New or better Distict information.
1l be provided to the ARB by June |, 1982 3

Alternatwe crn:ena may be used provided ARB agrees they are adequate fot
fulfilling the inventory update goals. Ohe alternative that is acceptable is to update
area source emission estimates for source\categories whose emissions exceed eitned
100 tons per year or one percent of the coulty-wide emissions for each pollutant.

Turnaround documents for updating area source data will be available for District
use. - : :

SPECIAL '%PPLIC‘ATIO'N:-

This - deta:led element also applies to those rural Disgricts: thhm nonattammem

EVALUATION CRITERION A(2) - EMISSION INVENTORY

BASIC ELEMENTSy .

on data and in

maintaining a current, accurate, c nmprehemwe mventory of “all poiiutant:: ’
subject to state or federal regulation.. '

1unsdmnon ‘that erit fnore than 25 tons per year of TSP, TOG, SOx,
230 tons per year of COzor 3 tons per year of lead. !ndmdual emission

‘within the facility shali be separately identified if they emnit more than 25 %ons
per year of TSP, TOG, SOx, or NOx; 250 tons per year of CO; or 5 tons per ye
of lead. Sma.lier sources at a facility may be aggregated within 3




salxce catﬂgory (...., ., same Source Classification Code). Updated information
gresent calendar year 1981 shall be provided to the ARB by May 1y 1932.

a) - e issions from the tacility change from the most recentlv Suormtted ddta
v Mmore than 5% and: by more than 5 tons per year or

5)  separabely identifiec. sources have a change in status’ (e.:,., change in-
- compliance; begin or cease operation).

DETAILED ELEMENT: )

ASstt the state in e update of area source emission estimates to refléct emissions
for 1281 where emissions in & category have changed by more than 3% ard by more
than 5 tons per year as.a resuls of: :

a)  controls imolemented in 1981- or

h) avazlabxhty of better Dist fct information,

Updated data and documentation ¥or District estimates should be provtded to

the ARB by Junel, 1932.
All data shall be provided in a format accepbable to the ARB alfter consultation with
the District. Turn-around documents for updating point source data, Similar to
those developed for the 1979 mventory, will be available for District use.
SPECIAL APPLICATION:

This detailed element also applies to those rural Districts within the nonattainment
areas. ‘ o :

NTRCOLS

EVALUATION CRITERION B - STATIONARY SOURCE C
DETAILED ELEMENTS: -

suggested contral
rict to cnnsix]:
ting the work

2. W 1'dun 120 days after the ARB has transmltted to the D1stnz:t a mgger,ted
- control measure with a request that the District consider it for adoptisq, hold a
public hearing to consider adoption of thase rules which are required el 1o

- attain a National Ambient Air Qualzty Standard or as-part of an SLP revisi

1. For rules required by the 1979 NAP, track the development

- measures so that public hearings can be scheduled for the Di
adoption of rules to implement such measures without dupli
dane to develop the measures.




Los Angeles, M era, MerCed, Placer, San Bemardmo, Tulare, and Yolo—Solana.

- Placer, San Luis Obispo, Tulare, and Yolo-Solano.

L Districts that uperam any station demgnated by the ARB as a pr e
‘ and Local Air Monitaring Station (SLAMS) shall have an air monitori 'progran;
plan. which includes procedures and time tables for implementin i
‘manitoring, quality. mmnce, and: data repomng regulatms (40 CFR | ,

see

IAL APPLICATION:

D'etail Element | also applies to the followmg rurai Districts: El Dorado, Imperial,
Kings, Lwos Angeles, Madera, Merced, Placer, San Bernardino, San Luis Obisp

Tulare, an\dﬁlo—Scﬂano.
’ . 1 A
Detailed Element 2 also applies to the followmg rural Districtss El Dorado, ng .

3. (For Districts \ip air basins having controi councils and covered by. | andfor 2 -
the District wil\take action as may be necessary to ensure that the Cortrol
Council has had ah oppurtumty to consider rules covered by Detailed Elements|l ™~
and 2 so that the ncil's posxtwn can be. consxdered at the sttnct‘s public

“hearings. .

4. During the 1981-82 fiscal\year, inspect bulk plants once and terminals located i

observe bulk drops equivalégt to 5% of the total nuinber (or an alternativ
which is acceptable to ARBPMNof Stage I installations on underground storag
‘tanks once on a randam se!ecn : basis.

3. Durng the 1931-382 nscai year, the District will inspect all stations wh
complaints indicate sorie sort of Ifunction, reinspect those stations whe
malfunctions or poor maintenance were detected, and other srations on
- random basis. The total number of ins ions. shall equal at least 253% of th
station poputation for the District. : T

SPECIAL APP' ICATION: -

Detailed E.lement' 4 applies to the following rural Districts:" Kings, Madera, Merced,

Detailed Element 5 applies to the following rural Districtsx Kings, Madera, Mercech.
Tulare, and Yoia-Solam It does not apply 1o the Small Urbag Monterey Bay Unifie

.

APCD.

EVALUATION CRITERION C - AlR QUALITY Momrorzmc
BASIC EL&ME&T& |

J Stat

: May 1o, t&??).

and during the 1981-8" fiscal year the District will- |




-
L

monitoring project \
DETAILED ELEMENTS: SPECIAL APPLICATION:

- Detailed elements |, 2,‘ and 3 apply to thearge urban Districts only.

Il

5PECIAL -\PPLICA TIG:“%-

- "Detal!en e!ements & and 5 apply only to those small url:ean and rural Dist
. ."operate au' momtormg analyzers and sampiers. _

4,

‘D mumentazion of ‘N n.district Maonitoring

- assure minimal dismption of the District's ongaing

(including site upgrade or relocatmn) to meet the

Submit to the ARB monthly for all air monitoring sites at which air rnonitoring

s been conducted for a consecutive period of three months or longer, |all
gaseous, tape sampled particulate (AISI), and high volume sampled tgtal
susdended particulate matter air monitoring data either: () on forms prescribed
by 1a% ARB within 2l days after the end of the month in which the data were
collectid, or (2).on computer magnetic tape ¢ key punch cards with computer
printout sheets within 43 days after the end of the month in a format approyed
by the ARB, "Variable" and "Method" codes, -and site identification codes shall
conform to the ARB's latest codes. Noththstandmg the foregoing, submit| to
the ARB dat for lead, sulfate, and nitrate, and for organic analyses of high
volume filters Within 45 days after the end of eac.. month in which thc data'
were collected, ih the for'nat and using the codes 5pec1ﬂed above. -

Advise the ARB in writiQg on a quarterly basis of known air quality surveillance
operations conducted within the District’s jurisdiction by parties other than {2
District or the ARB. This\information should include the name and address|of
the party or parties condycting such monitoring and ‘the nature of the

In accordance with the timetable established in the District's monitoring plan, -
meet all federal requirements for a "reﬁ:&)\rtinﬂ organization" as defined in |40

CFR Part 53, and submit to the ARB and the EPA quarteriy and annual reports
for prec:lsmn and accuracy estimates for all ambient air quality data. -

ram for selected pollutants at _
with District concurrence | to
mtonng actw:tzes.

Partu::lpate in the ‘ARB's performance audit prog
selected sites. Such audits shall be scheduled

Conduct an annual review of SLAMS, National Air Mowitoring Station: (NAMS),
and. Special Purpose Monitoring (bPM) monitoring programs. and, with ARB
concurrence, make the necessary changes to the SLAMS monitoring program
ongoing monitoring
recgm'ements of the SIP. a

Conduct ,all‘actmties, “including co!iocated high-miume sampling, by
precision tests, as are necessary and required to determine ard report indiv

aznalyzer and sampler precision estimates, and agency precision estimates\{c
each criteria poliutant measured under the SLAMS/NAMS network. Prer
- a2nd sudrnit to the ARDB quarterly and annual reports for data precision. -




L Complete those techrical work products necessary for an approvai:ié 1932 NAP -

- 3. Submit (or work with the NAP leay agency to submlt) to ARB by July 4, 1982 tht

' BASIC ELEMENT.

‘public projects in accnrdance with the (CEQA) to the extent res
.to the District. -

|
|
8

. In cooperatm wnth FLRE staﬁ:

(i.e., emission inv ry and projections, air = quality analyses, air quahty‘
mommrmg, stananary area saurce control measures). y

2. Work with the appropriate local and state agencies to deveiop those
coordinative mechanisms (eMg., MOQUs, resolutions) necessary to insure the
development adoption, and implementation of an approvable 1982 NAP.

~ second annual report on NAP implementation of maintenance’ of Reasonahi'
Further Progress. - -

EVALUATION CRITER[ONE PREVENTION\QF SIGNIFICANT DETERIORATION -

Cons:def adopt;on' bf the New Source Rewvi
Deterioration (NSR/PSD) rule being jointly develop
Suggested Cdntrql Measurs, :

[Prevention of Sirgniticart
by ARB and CAPCOA as

EVALUATION CRITERIDN F - California Environment

1 Quality Act (CEQA)
REVIEWS T - _

BASIC ELEMENT:
Review and comment upon the air quality impacts of proposed. ‘
- are available

DETAILED ELEME‘@TS:

L Continue to nrwest}gate sunpi:caxmn cv;E the process for prep&rmg air s
- 1mpa:t amlysu in CEQA stataments; '

jor private and




and urge emissions and air quality mitigation when needed.

EVALUATION CRITERIAN G - PUBLIC INVOLVEMENT/PARTICIPATION

BASIC ELEMENT:

 Encourage and provide for public inv verment/participation in developing and
implementing District policies and programs. - ' -

DETAILED ELEMENTS:

L. Solicit active pubﬁi:,‘.involvem‘ent in the devetopment of“ryles and .regulatiens', o
and in the development, adoption, and implementation of the | R w

£ -

| . . 2, Establish and/or maintain a program to inform citizens of the extent and., ature

‘of the air pollution problem in the District. - = PR \ |




ATTACHMENT B

PROPOQSED
Amendment to Title 17, Californiz Adninistrative Code,
Section 90110{c)
Amend Section 90110(c) to read as follows:
(c) “Special subvention” means a subvention authorized by Secti

39294 of the Health and Safety Code. Such a subvention may be granted to
district participating in a coordinated basinwide program as described in

sussection (a) of this section and lying in an air basin whose population i

Tess than 98,000. If the funding limit specified in Section 39804 of the
Healtn and Safety Code is increased pursuant to Section 35805 of the Heal
and Szvety Code, the regquired-per-capita-maktecaing-funds-shall-reflect-any
trerease-pursHank-to-50etinA-39805-in-the-naximun-per-eapita-subvention-p
fer-gaardinated-subventionss per capita funds budgeted by each district
necessary to qualify for a special subvention shall be increased by the g

ate

ame

preportion.  The sum of the special subventicns for which the districts 1

nan

21~ basin shall be eligible shall not exceed the amount equal to the
difference between (1) the current maximum scacial subvention funding 1im

it,

established by Section 39304 of the Health ard Safety Code or pursuant to

Section 39805 of the Health and Safety Code, and (2) the current special
subvertion per capita rate, established by Szction 39804 of the Health an

d

ately Code or pursuant to this subsection, rmultiplied by the basin popul

ation,

The sum of the special subventions te-be-granted-te-the-distriets 1n an 4
basin shall be prorated according to population emong the districts in th
basin.

NOTE: Authority cited: Sections 39600, 39601, and 39801, Health and Saf
Code. Reference: Sections 39515, 39801-39804, and 39810, Health and Saf
Coda.

ir
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-~ ATTACHMENT C .

PROPOSED

Amendment to Title 17, California Adm1n1strat1ve Code,'
: Sectlon 90115

Amend Section 90115 to read as follows:

90115. Evaluation Criteria. The ARB staff shall déteiob in

cooperation with the districts and the Board shall adopt evaluation criteria

for each category established in Section 90120 which are appropriate to
determine, in accordance with Section 39806 of the Health and Safety Code,

whether districts are engaged in the reduction of air contaminants pursuant to
the basinwide air pollution control plan and related 1mp1ementat10n prcgrams.

Following cooperation between ARB and district staff in propos1ng

recommendations, the Board shall hold a public hearing annually in the first

quarter of the calendar year to consider revisions to the evaluation

criteria. The evaluation criteria are set forth in the Air Resources Board's

"Evaluation Criteria for Air Pollution Control Districts Participating in
Subvention Program", adopted on April 23, 1981, and amended

NOTE: Authority cited: Sections 39600, 39601, and 39801, Health and Safe
Code. Reference: Sections 398015 and 39806, Health and Safety Code.

the
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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 90110(c) and 90115

Agenda Item No.: 83-7-1

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 rep

identified no adverse environmental effects.

Response: N/A

CERTIFIED:
Secretary

Date: O s /83
VA

RECEIVED BY
Office of the Secretary

DEC 0 6 19&.:

Kesourcas Agency of California

ort




State of California

Memorandum

Jo . Gordon Van Vleck
Secretary
Resources Agency

Puréuant to Title 17; Section 60007 (b), and ih compliance with Air Resources
Board certification under section 21080.5 of the Public Resources Code, the

Date

Subject ;

December 7, 1983

Filing of Notj

ce of

Decisions of the Air

Resources Board

Air Resources Board hereby forwards for posting the attached notice of decision
and response to environmental comments raised during the comment period.

Fram
ATTACHMENTS
_ Resolution 83-3
Resolution 83-7
. Resolution 83-8

8Y
o o o Secremy

\BEC 06 96

Rasources Agency of Galifomia.




State of California
AIR RESOCURCES 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 of
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 exceed
$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 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 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 exceed
$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, 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 $149,782

I certify that the above is a true and
correct copy of Resolution 83-9 as
passed by the Air Resources Board.

ro es, sSecretary




ITEM NO.: 83-6-3b{1)
DATE: May 26, 1983

ITEM: Research Proposal No. 1197-99 entitled "Assessment of
Heavy-Duty Gasoline and Diesel Trucks in California:
Population and Use Patterns"

RECOMMENDATION: Adopt Resolution 83-9 approving Proposal No. 1197-99 for
funding in an amount not to exceed $149,782,

SUMMARY : As emissions from light-duty vehicles (LDVs) come under
more stringent control, heavy-duty vehicles (HDVs) will
account for an dincreasing 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 of
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 14
to 30 percent.

Methods currently used for estimating HDVY mileage by county
involve simplifying assumptions which cause unknown but
potentially significant errors in the county-wide HDV
emission inventories. Due to the increasing importance of
heavy-duty vehicles as an emission source, it is necessary
to obtain a more accurate distribution of HDV mileage in
the state. The objectives of this study are to: 1? obtain
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 projecting
future YMT; and 3) determine seasonal, weekly and diurnal
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 Services
(PES), will review the California Department of
Transportation computer model for heavy-duty vehicle VMT
(Caltrans HDV model) for completeness of HDV traffic count
data. Based on findings of this investigation and the
spatial distribution of highways and streets, PES would
design and impTement 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




No. 1197-99

'1983. The Committee selected the proposal submitted by

-2- May 26, 1983

registered HDV owners, in collaboration with Eve Fielder of

the Institute of Social Survey Research, UCLA., In
addition, field interviews of drivers of HDVs at selected

weigh stations would be conducted to gather information on

travel within California by HDVs base-plated in other

states. Future VMT would be projected using the California

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 HDV use factors
and a plan for collection of necessary data. ColTection
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 Decemb
17, 1982. Proposals were reviewed by the staff and by the
Research Screening Committee at its meeting on May 12,

Pacific Environmental Services, Inc. for recommendation t
the Board.

-
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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 397053

WHEREAS, an unsolicited research Proposal Number 1191-98 {A) entitled "A Test
Site for the Engineering Evaluation of Toxic Airborne EffTuents" 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 (A) 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 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 1191-98 (A) 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, 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 $99,078.

I certify that the above is a
true and correct copy of
Resolution 83-10 as passed by
the Air Resources Board.

mes, Secretary




ITEM:

RECOMMENDATION:

SUMMARY :

State of California
AIR RESOURCES BOARD

Item No.: 83-6-3
Date: May 26

Research Proposal No. 1191-98 (A) entitled "A Test Site f
the Engineering Evaluation of Toxic Airborne Effluents"

- Adopt Resolution 83-10 approving Research Proposal No.
1191-98 (A) for funding in an amount not to exceed $99,078.

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
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
to technical input from the various on-campus technical a
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.

b(2)
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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
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
approval; and

WHEREAS, the Research Screening Committee has reviewed and recommends for
funding:

Proposal Number 1213-99 entitled “The Effects of Present and Potential A
PolTution on Important San Joaquin Valley Crops", submitted by the Regen
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 following:

Proposal Number 1213-99 entitled "The Effects of Present and Potential A
PoTlution on Important San Joaquin Valley Crops", submitted by the Regen
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 is a.true a
correct copy of Resolution 83«12 as
passed by the Air Resources Board,

ir
ks
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ITEM:

RECOMMENDATION:

SUMMARY :

State of California
AIR RESOURCES BOARD

ITEM NO.: 83-8-4b(2
DATE: June 29, 19

[« 2

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 Tittle is known about the effects of S07, 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 future
air quality in the Valley upon vegetation. The proposed
study would determine the effects of SOp 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 S0p, 4) filtered air
and .1 ppm S02, 5) ambient air and .05 ppm SOz, 6)
ambient air and .1 ppm SO, and 7) ambient air (no
chamber). The plants will be observed for visible
symptoms, plant growth, flower production, boll set, cotton
yield and Tint quality.

Approximately 40 percent of the grape acreage in Californ
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 SO,
4) filtered air and .1 ppm SOp, 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.

D -




State of California
AIR RESQURCES B0ARD

Resolution 83-14
June 29, 1983
Agenda [tem 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 necessary

for the proper execution of the powers and duties granted to and imposed upa
the Board by law;

WHEREAS, Section 39607(d) of the Health and Safety Code requires the Board t
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 determinin
compliance with district nonvehicular (stationary source) emission standards

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 hel
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
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 applicabie 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 reguiations set forth in
Attachments A and B will have no significant adverse environmental
impacts.

n
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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
ﬁ4116, Title 17, California Administrative Code, as set forth in Attachmen
ereto.

1 certify that the above is a true
correct copy of Resolution 83-14 as
adopted by the Air Resources Board.

wimes, Board Secretary

st
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. | .METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR STATIONARY SOURCES
1. Principle and Applicability

1.1 Principle: To aid in the representative measurement of pollutant

emissions and/or total volumetric flow rate from a

stationary source, a measurement sitevwhere.the

effluent stream is flowing in a known direction is

selected, and the cross-section of the stack is

divided into a number of eduaI areas. A traverse

point is then Tocated within each of these equal

. - areas.

1.2 Applicability: This method is applicable to flowing gas streams in
ducts, stacks, and flues. The method cannot be used _‘

on.

-y

.‘ , | when: (1) flow is cyclonic or swirling (see Sect
2.4). (2) a stack is smaller than about 0.30 meter

(12 in.) in diameter or 0.071 m® (113°in.2) in

~ cross-sectional area, or {3) the measurement site is

. less than two stack or duct diameters downstream or
less than a half diameter upstream from a flow

disturbance.

- | The requirements of this method must bé considered
before construction of a new facility from which
emissions will bg measured; failure to do so may
require subsequent alterations to the stack or

I | deviation from the standard procedure. Cases

1-1




2.

Procedure

2.1

2.2

~ 2.2.1 Particulate Traverses. When the eight-and two-diameter

‘diameter upstream from any flow disturbance. For a rectangutar crogs

“following equation, to_determine the upstream and downstream

involving variants are subject to approval by the

Control Agency's authorized representative.

Selection of Measurement Site. Sampling or velocity measurement is é
performed at a site located at least eight stack or duct diameters
downstream and two diameters upstream from any flow disturbance suchg
as a bend, expansion, or contraction in the stack, or from a visib1ef
f1ame. If'necessany, an alternative location may be selected, at a

position at least two stack or duct diameters downstream and a half
section, an equivalent diameter (De) shall be calculated from the

distances: Dg = %Lg,w_where L = Tength and W = width.

Determining the Number of Traverse Points

criterion can be met, the minimum number of traverse points |
shall be: (1) twelve, for circular or rectangular stacks wifh
diameters (or equivalent diameters) greater than 0.61 meter
(24 in.); (2) éight, 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 and

0.6} meter (12-24 in.).

1-2




2.

Procedure

2.1

2.2

2.2.1 Particulate Traverses. When the eight-and two-diameter

distances: Do = 2L _ where L = length and W = width,

‘Determining the Number of Traverse Points

involving variants are subject to approval by the

Control Agency's authorized representative.

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 suc

as a bend, expansion, or contraction in the stack, or from a visible

flame. If necessary, an alternative location may be selected, at a
position at least two stack or duct diameters downstream and a half
diameter upstream from any flow disturbance. For a rectangular cro
section, an equiva1eht diameter (De) shall be calculated from the

following equation, to determine the upstream and downstream

L+ W

criterion can be met, the minimum number of traverse points
shall be: (1) twelve, for circular or rectangular stacks wi
diameters (or equivaleht 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
rectanguiar stacks with equivalent diameters between 0.30 an

0.61 meter (12-24 in.).

1-2
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When the eight-and two-diameter criterion cannot be met, the
minimum number of traverse points is determined from Figure

1-1. Before referring to the Figure, however, determine the

distances from the chosen meésurement site to the nearest
upstream and downstream disturbances, and dividé each dist
by the stack diameter or equivalent diametér,'to determine
distance in terms 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 diamet

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 the

number is a multiple of 4, and for rectangular stacks, the

number is one of those shoﬁn in Table 1-1.

Subject to the approVa] of the Control Agency's'authorized

representative, the minimum number of traverse points may
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 layout

B L I x3
12 = - 4x3
16~ 4 x 4
20 —mmecmcmm e er e e 5x4
25 e i 5x5
30 meemcm e e 6 x5
36 o 6 x6
42 e 7x6
49 e e m 7 x7

tance

 the

ers

be
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MINIMUM NUMBEﬁ OF TRAVERSE POINTS

~ MINIMUM NUMBER OF YTRAVERSE POINTS
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Figure 1-1. Minimum number of traverse pcints for particulate traverses.
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Figure 1-2. Minimum number of trovbrse points for velocity (nonparticutate) traverses.
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Figure 1-2. Minimum number of traverse points for velocity {nonparticulate} traverses.
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2.2.2 Ve]ocity (Non-Particulate) Traverses. When velocity or
volumetric flow rate is to be determined (but not particulate

matter), the same procedure as that for particulate traverses

112

(Section 2.2.1) is followed, except that Figure 1-2 may be

- used instead of Figure 1-1.

Subject to the approval of the Control Agency's authorized
representative, the minimum number of traverse points may be
less than that determined from Figure 1-2 to accommodate

specific test situations.
2.3 Cross-Sectional Layout and Location of Traverse Points

2.3.1 Circular Stacks. Locate the traverse points on two
perpendicular diameters according to Table 1-2 and the example
shown in Figure 1-3. Any equation that gives the same'va*ués-
as those in Table 1-2 may be used in lieu of Table 1-2.
For particulate traverses, one of the diameters must be in a
plane containing the greatest expected concentration
variation, e.g., after bends, one diameter shall be in the
plane of the bend. This requirement becomesiless_criticaT as

the distance from the distufbanéé increases; therefore, other

13+

-diameter Jocations may be used, subject to approval of the

Control Agency's authorized representative.
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Table 1-2
{Percent of stack dismeter from inside wall to traverse painit)

Location pf traverse points in circular stacks

Traverse »

paint
r.::-:bgr o !eumaef_of tra\-er:;e'points 01 a di;{neiar )
diamater| 2 | & 6 | 8 | 0|92 |14 ] 6 | 38 | 20 [ 22 | 23
1 esy 67 eoal 330 2s] 2| 18] 1.s] el 1.3l 1] 1
2 85.4125.0}414.710.5] 8.2f 6.7 5.7 4.5 4.4{ 3.5 3.5( 2.2
3 75.0)25.5)19.41 1451 11,8 ) 9.9 B5| 7.5 5.7} c.0] 5.5
4 93,31 70.5132.3122.6117.7 a6 y12.5010.6) 9.7 8.7 4 7.9
5 £5.3 | 67,7 ) 20,2 | 5.0 |20.1 {16.2114.5]12.9 {11.56 {10.5
6 5:.6]80.61 65,8, 35.5 | 26,5 | 22,0 12,8 Te.s e a2
7 §9.5]77.4 1 68,5 [35.6 | 25.3 ] 23.60 2¢.4 113,06 {151
8 $6.7 [ 85.4] 75.0 163.4 137.5129.6| 25,0 21.8 |i%.4
g §1.8) €2.3 72,1 [ 62.5] 38.2] 30.5 | 26.7 } 23.0
10 §7.51e8.2)79.9)M.7161,6]338,8{31.5}z1.2
1 $3.3{85.4]73.0(70.4]61.2]39.3]32.3
12 97.9 1901 {03.1] 76,4} 63.4 | 656.7 | 39.8
13 94,3 | 87.5(81.2] 75.0 ! €8.5 [ 50,2
14 63,2 {31.5|85.4! 79.6 | 73.9 } 67.7
15 95,1 | 89.1{82.5|73.2 {72.8
15 93,41 52,51 87,0 fE2,0177.5
17 65,61 35,21 185.6 {82.53
18 98.4]95.3 | 52,4 [63.9
9 ; €51 fel,3 1858
ig 93,7 10:.01¢82.5
i 25,5 [ 52.1
72 95,9 194.5
22 95.8
24 23.9
6
5
TRAVERSE DISTANCE, 4 w
POINT % 0f dismeter ; )
1 4.4 I
2 . 14.7
3 295
L} 705 .
5 65.3
6 95 6 El . E
r 4

Figure 1.3. Example showing circutar stack cross section divided into
12 equal areas, with location of traverse paints indicated.
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Table 1-2 tocation of traverse points in circular stacis .
{Percent of ¢tack dizmetzr from inside wall to travarse point)

;
Traversc s

point
nzibgr : Hunber of trzverse points o1 a dianeter
dievater| 2 14 & [@ fic [z [ | 6|18 | 20 |22 |
| Vb 67| eel 330 2zl 20 ) el 1.8l 1. 3010 1
2 85.4) 25.G1%.7{10.5| B.2{ 6.7 5.7] 4.5 4.2] 3.0] 3.5 2.2
3 15.0l25.806.81065011.8) 9.9 g5 7.8! 6.7} 5.0 5.5
4 93.3(70.532.3122.6117.7 4.6 {12.5]10.53] 9.7} 8.7 7.9
5 853|677 12521 25,0 [20.1 { 16,51 14.6 | 129 (115 (10,5
& 55.6]£0.6 1 65,6 25.5 [ 26.5 | 22.9 1 128 16511406 13,2
7 §9.5 ] 77.4 | €4.5 |35.6 | 26.3 | 23.6( 20.4 113.0 { 16.1
8 6.7 | £5.4(75.0 [63.4137.5] 205} 25.0;2).8 |[i%.4
9 1.6 82,3172 (62,5 | 23,2 50.5 [ 2.1 [ 23,0
10 ¢7.5|e8.2 17,9 { .7 i18V.8]38.8131.5 27,2
i 3.3 {35.4 | 79.0{70.4{61.2139.3 |32.3
12 67.9 |93,Y {£3.1| 75,4} 63.4 1 65,7 | 35.8
13 4.3 {87.5)81.2(75.0 ' ea.5 | go.2
14 03,2 {31.5} 85.3 7‘3.6"/3.9 67.7
15 95.1)89.1)82.5]73.2|72.8
15 93.41 82,5187 g2 0 7.0
7 . $5.61 36,3 185.4 |53
18 98.5193.3 8.4 (82.9
13 _ ' ¢z.i %13 1835.8
20 , , 93,7 1 94,0 | 83.5
- %55 | 52,1
2z 95.9 | £4.5
23 55.8
23 53,9
6
, »—h—,s,_
TAAVERSE DISTANCE. 4
POINT S of diameter
3 4.4
2 147
3 295
4 709
5 B5. 3
& 95 6 3
z .
.

Figure 1-3. Example showing circular stack cross section dividad into
12 equal areas, with location of traverse points indicated.
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»In addition, for stacks haﬁing diameters‘greater than 0.61 m
{24 in.), no traverse points shall be Tocated within 2.5
centimeters (1.00 in.) of the stack walls; and fof.stack
diameters equal to or ]eSs than 0.61 m (24 in.) no travek.e
points shall be Tocated within 1.3 cm (0.50 in.) of the stack
walls. To meet these criteria, observe the procedures given

below.

2.3.1.1 Stacks with Diameters Greater Than 0.61 m (24 fn ).
When any of the traverse points as located in Se tioh
2.3.1 fall within 2.5 c¢cm (1.00 in.) of the staék
walls, relocate them away from the stack wails to:
(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 traverée-p ints
(on each end of a diameter) shall be the "adjusted"

traverse points.

‘Nhenever two successive transverse points are
combined to form a single adjusted traverse point,
treat the adjusted point as two separate travers '
points, both in the sampling (or velocity

measurement) procedure, and in recording the data.
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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.

1ar§er. | .

2.3.2 Rectangular Stacks. Determine the number of traverse points
as exp1a1ned in Sections 2.1 and 2.2 of this method. From

Table 1-1, determine the grid configuration. Divide the stack

cross-section into as many equal rectangular elemental areas f

as traverse points, and then locate a traverse point at the

Lo

centroid of each equal area according to the example in Figurg

1-4.

0 o 0 0
] ] 0 0
0 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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2.3.1.2 Stacks with Diameters Equal to or Less Than 0.61 m
(24 in.). Follow the procedure in Secfioﬁ 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

1ar§er.

2.3.2 Rectangu]arEStacks. Determine the number of traverse points
as explained in Sections 2.1 and 2.2 of ‘thi’s method. From
Table 1-1, determine the grid configuration. Divide the stac
créss-section jnto 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 o 0

0 0 0 0

0 0 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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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 traverse
points along one or the othef or both 1egs.of the matrix; fhe
~ final matrix need not be balanced. For example, if a 4 x| 3
“minimum number of points" matrix were expanded to 36 points,
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 final
matrix, divide the stack cross-sectibn into as many equal
rectangular, elemental areas as traverse points, and locate a

traverse point at the centroid of each equal area.

Subject to the approval of the Control Agency's authorized
representative, alternatives to the matrjx Tayout prescribed
in Table 1-1 may be used to accommodate specific test

situations.

The situation of traverse points being too close to the stack
walls is not expected to arise with rectangular stacks. If
this problem should ever arise, the Control Agency's
‘authorized representative must be contacted for reso1ution of

the matter.

2.4 Verification of Absence of Cyclonic Flow. In mdst stationary
sources, the direction of stack gas flow is essentia11y:para11e1 to
the stack walls. However, cyclonic flow may exist (1) after such

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, the
presence or absence of éyclonic flow at thé sampling location must be
determinéd. The following techniques are acteptable for this

determination.

Level and zero the manometer. Connect a Type S pitot tube to thg‘

manometer. Position the Type S pitot tube at each traverse point, 1

succession, so that the planes of the face openings of the pitot tub

LY

are perpendicular to the stack cross-éectional plane: - when the Type
S pitot tube is in this position it is at "0 reference;" Note the
‘differential pressure:(% p) reading at each traverse pdint. 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 7 90° yaw angle), until a null reading is obtained.

W

Carefully determine and record the value of the rotation angle (a)

the nearest dégree. After the null technique has been applied at
each.traverse point, calculate the average of the absolute values of
a; assign a value of 0° to those points for which no rotation was |
redufred, and include these in the overall average. If the aVerage
value of a is greater than 10° the overall flow condition in the
stéck is unacceptable and alternative methodology, subject to the
apprpval of the Control Agency's authorized representative;must be

used to perform accurate sample and velocity traverses.




scrubbérs, or (2) in stacks having tangenfial inlets or other duct
configurations ﬁhich tend to induce swirling; in these instances, the
presence or absence of'cyc1onic flow at the sémp]ing Tocation must be
determined. The following techniques are aCCeptab1é for this

determination.

Level and zero the manometer. Connect a Type S pitot tube to the
-

-

manometer. Poéitfon the Type S pitot-tube at each traverse point, 1
succession, so that the planes of the face openings of the pitot tube
are perpendicufar.fo the stack cross-sectional plane: - when the Type
S pitot tube is in this position it is at "0 reference;" Note the
differenti;l pressure -(% p) reading at each traverse point. If a
null (zero) pitot reading is obtained at 0° reference ét a given
traverse pofnt, 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) t
the nearest dégree. After the null technique has been applied at
each traverse point, calculate the average of the absolute values of
a; assign a value of 0° to those points for which no rotation was
‘required, and include these in the overall average. If the avefage
~value of a is greater than 10° the overall flow condition in the
- stack is unacceptable and alternative methodology, subject to the
apprqvaf of‘the Control Agency's authorized representative_must be

used to perform accurate sample and velocity traverses.
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METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE
- (TYPE .S PITOT TUBE)

1. Principle and Applicability

1.1 Principle:

1.2 Applicability:

The average gas velocity in a stack is determined
from the gas density and from measurement of the
average velocity head with a Type S (Stausscheibe

reverse type) pitot tube.

This method is applicable for measurement of the
average velocity of a gas stream and for quantify

gas flow.

This procedure is not applicab1e at measurement s
which fail to meet the criteria of Method 1, Sect
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 determine
cyclonic or swirling flow conditions. When
unacceptable conditions exist, alternative

procedures, subject to the approval of the Contro

to make accurate flow rate determinations; exampl
of such alternative procedures are: (1) to insta
straightening vanes; (2) to calculate the total
volumetric flow rate stoichiometrically, or (3) t
move to another measurement site at which the flo

acceptable.

or

ing

ites

ion

—

" Agency's Authorized Representative, must be employed

es

1.

W is
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Apparatus

Specifications for the apparatus are given below. -Any other apparatus

that has been demonstrated (subject to apprdva] of the Control
Agency'srAuthorized Representative) to be capable of meeting the
specifications will be considered acceptable. 5
2.1 Type S Pitot Tube, The Type S pitot tube (Figure 2-1) shall beé
" made of metal tubing (e.g., stainless §teel). It is recommendeé .
that the éxternaT tubing diameter (dimension D, Figure 2-2b) :
be between 0.48 and 0.95 centimeters (3/16 and 3/8 inch). Theré

shall be an equal distance from the base of each leg of the pit't

tube to its face-opening plane (dimensions Pa and PB, Figure g
2-2b); it is recommended that this distance be between 1.05 andg
1.50 times the external tubing diameter. The face openings of |
the pitot tube sha11, 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|

pm—

as outlined in Section 4. An identification number shall be

assigned to the pitet 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 particu1ate-1aden gas
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Apparatus

Sﬁecifications-for'the apparatus are given below. Any other apparatus

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 recommended

that the external tubing diameter (dimension Dy» Figure 2-2b)

be between 0.48 and 0.95 centimeters (3/16 and 3/8 inch).

There

shall be an equal distance from the base of each leg of the pitot

tube to its face-opening plane (dimensions PA and PB, Figure
2-2b); 1t is recommended that this distance be between 1.05 and

1.50‘times the external tubing diameter. The face bpenings of

the pitot tube shall, preferably, be a]igned‘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, determined
as outlined in Section 4. An identification number shall be

assigned to the pitot tube; this number shall be permanent1y

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'susceptib1e to plugging in particulate-laden gas
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streams. Therefore, whenever a standard pitot tube is used to

perfdrm 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 gné
static holes of the standard pitot tube by "back-purgingi witﬁ i
pressurized air, and then taking anotherap reading. If the pj
readings made before and after the air purge are the same (+5 |
peréent) the traverse is acceptable. Otherﬁise, reject the run;

Note that if p at the final traverse point is unsuitably low, .

another point may be selected. If "back-purging” at reguiak
intervals is part of the procedure, then comparative ap readings$
shall be taken, as above, for the last two back purges at which

suitably high p readings are observed.

Differential Pressure Gauge. An inclined manometer or equivalent

device is used. Most sampling trains are equipped with a 10-in}

(water column) inclined-vertical manometer, having 0.01-in. H,0

divisions on the 0- to 1-in, inclined scale, and 0.1-in, H20

divisions on the 1- to 10-in. vertical scale. This type of
manometer (or ofher gauge of equivalent sensitivity) is
satisfactory for the measurement ofiop values as low as 1.3 mm
(0.05 in.) HZO‘ However, a differential pressure gauge of
greater Sensitivity shall be used (subject to the approval of the
Control Agency's Authorized Representative), if any of the
following is found to be true: (1) the arithmetic average of

all ap readings at the traverse points in the stack is less than
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2.2

readings made before and after the air purge are the same (+5

Can ap readings at the traverse points in the stack is less than

streams. Therefore, whenever a standard pitot tube is used to
perfbrm a traverse, adequate proof must be furnished that the
openings of thé pitot tube have not plugged up during the
traverse period; this can be done by taking a»ve1ocity head (ap)
reading at the final traverse point, cleaning out the impact and
static holes of the standard pitot tube by "back-purging” with

pressurized air, and then'taking,anotherlsp reading. If the p

percent) the traverse is acceptable. Otherﬁise, reject the run.
Note-that if pat fhe 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 readings
shall be takén, as above, for the last two back purges at which

suitably high p readings are observed.

Differential Pressure Gauge. An inclined manometer or equivalent
device is used. Most sampling trains are equipped with a 10-in.
(water column) inclined-vertical manometer, having 0.01-in. H,0
divisions on the 0- to 1-in. inclined sca1e; and 0.1-n. HZU
divisions on the 1- to 10-in. vertical scale. This type of
manometer (or other gauge of eqﬁiva1ent sensitivity) is
satisfactory for the measurement of ap values as low as 1.3 mm
(0.05‘in.) HZO' .However, a differential pressure gauge of
greater sensitiyity shall be'used (subject to the approval of thé
Control Agency's Authorized Representative), if any of the

fo]]owing is found to be true: (1) the arithmetic average of
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1.3 mm (0.05 in}) H20; (2) for traverses of 12 of more points, more than 10
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 one ap reading is below 1.3

mm {0.05 in.) HZO'

As an alternative to criteria (1) through (3) above, the
following calculation may be performed to determine the necéssity

of using a more sensitive differential pressure gauge:

where: apj = 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. Ho0 when English units are used.

If T is greater than 1.05, the velocity head data are
unacceptable and a more sensitive differential pressure gauge

must be used.

Note: If differential pressure gauges other than fnclined
manometers are used (e.g., magnehelié gauges), their calibration
"must be checked after each test series. To check the calibration
of a differential pressure gauge, compare Ap readings of the

gauge with those of a gauge-oil manometer at a minimum of three
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2.3

" considered to be in proper calibration. Otherwise, the test

points, approximately representing the range of Ap values in the

stack. If, at each point, the values of Ap as read by the
differential preésure gauge and gauge-oil manometer agree to

within 5 percent; the differential pressure gauge shall be

series shall either be voided, or procedures to adjust the

measured ap values and final results shall be used, subject to

Temperature Gauge. A thermocouple, liquid-filled bulb
thermometer, bimeta]]ic thermometer, mercury-in-glass
thermometer, 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; the

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 pitot

tube temperature'gauge system is calibrated according to the
proceddre of Section 4. Provided that a difference of hot more
than 1 pefcent in the average velocity measurement is introduced
the temperatufe gauge need not be attached to the pitot tube;
this a]térnative-is subject to the approval of the Control

Agency's Authorized Representative.

~ the approval of the Control Agency's Authorized Representative.




2.3

~considered to be in proper calibration. Otherwise, the test

‘the temperature gauge need not be attached to the pitot tube;

~ this a1ternative is subject to the approval -of the Control

points, approximately representing the range of Ap 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

within 5-peréent, the differential pressure gauge shall be

series shall either be voided, or procedures to adjust the
measured ap values and final results shall be used, subject to

the approval of the Control Agency's Authorized Representative.

Temperaturé Gauge.‘ A thefmocduﬁTe, liquid-filled bulb
thermometer, bimetallic thermometer, mercufy-in-g1ass
thermometer, or other gauge capable of measuring temperature to
within 1.5 percent of the minimum absolute stack temperature
shai1 be uéed. The temperature gauge shall be attached to the
pitot tube such that the sensor tip.does not touch any metal; tk
gauge 5ha11 be in an interfekence—fnee arrangement with respect
to the pitot tube face openings (see Fjgure 2-1 and also Figure
2-7 in Section 4). Alternate positions may be used if the pitot
tube témperature gauge system is ca11brated'according to the

procedure of Section 4. Provided that a difference of not more

than 1 percent in the average velocity measurement is introduced

Agency's Authori zed Representative,
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2.4

2.5

2.6

2.7

Pressure Probe and Gauge. A piezometer tube and mercury or
water-filled U-tube manometer capable of measuring stack pres
to within 2.5 mm (0.1 in.) Hg is used. The static tap of a

standard type pitot tube or one leg of a Type S pitot tube wi

the face opéning planes positioned parallel to the gas flow may

also be used as the pressure probe.

Barometer. A mercury, aneroid, or other barometer capable of

measuring atmospheric pressure to within 2.5 mm Hg (0.1 in. H

may be used.‘ In many cases, the barometric reading may be

sure

th

g)

obtained from a nearby national weather service station, in which

case the station va1ue (which is the absolute barometric
pressure) shall be requested and an adjustment for elevation
differences between the weather station and the sampling poin
shall be applied at a rate of minus 2.5 mm_(O.l in..) Hg per
30-meter (100 foot) elevation increase, or vfce-versa'for

elevation decrease.

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 mois
content determination; other methods may be used subject to

approval of the Control Agency's Authorized Representative.

Calibration Pitot Tube. When calibration of the Type S pitot .

tube is necessary (see Section 4), a standard pitot_tube is u
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as a reference. The standard pitot 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 pitot tube designed according to tﬁé
criterion given in 2.7.1 through 2.7.5 below and 111ustrated 1m

Figure 2.4 (see also Citations 7, 8, and 17 in Section 6) may be

used. Pitot tubes designed accord1ng to these specifications

will have baseline coefficients of about 0.99 +0.01.

2.7.1 Hemispherical (shown in Figure 2-4), ellipsoidal, or

conical tip.

2.7.2 A minimum of six diameters straight fun (based upon D, the

external diameter of the tube) between the tip and the

static pressure holes.

2.7.3 A minimum of eight diameters straight run between the

static pressure holes and the centerline of the external

tube, following the 90 degree bend.

2.7.4 Static pressure holes of equal size (approximately 0.1 U)3

equally spaced in a piezometer ring configuration.




as a reference. The standard pitot tube shall, preferab1y,'have‘
| a known coefficient; obtained either (1) directly from the
National Bﬁréau 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 pitot tube designed according to the
criterion.given in.2.7.1"throu§h 2.7.5 below and illustrated in
Figure 2.4 (see also Citations 7, 8, and 17 in Section 6) mdj)be '
used. Pitot tubes designed according to these specifications

will have baseline coefficients of about 0.99 +0.01.

2.7.1 Hemispherical (shown in Figure 2-4), ellipsoidal, or

“conical tip.

2.7.2 A minimum of six diameters straight fun (based upon D, the
external diameter of the tube) between the tip and the

static pressure holes.
2.7.3 A minimum of eight diameters straight run between the
static pressure holes and the centerline of the externall

. tube, following the 90 degree bend.

2.7.4 Static pressure holes of equal size (approximately 0.1 D),

equally spaced in a piezometer ring configuration.
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2.7.5 Ninety degree bend, with curved or mitered junction."

2.8 Differential Pressure Gauge for Type S Pitot Tube Calibration
An inclined maﬁomefer or equivalent is used. If the
sing1e-9e1ocity calibration technique js 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. HZO). For

multivelocity calibrations, the gauge shall be readable to the
nearest 0.13 mm H,0 (0.005 in. H20) for p values between 1.3
and 25 mm H,0 (0.05 and 1.0 in. H,0), and to the nearest 1.3

mm H,,0 (0.05 in. H,0) forap values above 25 mm H,0 (1.0

in, HZD)' A special, more sensitive gauge will be required to

read ap values below 1.3 mm H,0 (0.05 in. HZO) (see Citation

18 in Section 6).

3. Procedure' |
3.1 Set up tﬁe apparatus as shown in Figure 2-1. Capillary tubing g
surge tanks installed between the manometer and pitot tube may b?

used to dampén p fluctuations. Conduct a pretest 1eak-check as

follows: (1) blow through the pitot impact opening until at
Teast 7.6 ¢cm (3 in. HZO) velocity pressure registers on the

manometer; then, close off the impact opening. The pressure
shall remain stable for at 1eas£ 15 seconds; (2) do the same for

the static pressure side, except using suction to obtain the

‘minimum of 7.6 cm (3 in. H,0). Other leak-check procedures,
subject to the approval of the Control Agency's Authorized

Representative, may be used. é
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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 equivaient is used. If the
single-velocity ca]ibration'techniﬁue is emptoyed (see Section
4.1.2.3), the-calibration differential pressure gauge shall be
readable to the nearest 0.13 mm H,0 {(0.005 in5 HZU). For

' mu]tfve]ocity calibrations, the gauge shall be readab]e to the
nearest 0.13 mm H,0 (0.005 in. H,0) for p values between 1.3
and 25 mm H,0 (0.05 and 1.0 in. H,0), and to the nearest 1.3
mm H,0 (0.05 in. H,0) for ap values above 25 mm H,0 (1.0
in. HZO). A special, more'sensitivelgauge will be required to
read Ap vaTUes_ﬁélow 1.3 mm H,0 (0.05 in. HZD) (see Citation

18 in Section 6).

3. Procedure 7
3.1 Set up therapparatus as shown in Figure 2-1. Capf11ary tubing or
surge tanks installed betweén the manometer_and pitot tube may be
used to dampen p f1uctuatioh5. Conduct a pretest leak-check as
follows: (1) blow through the pitot impact opening until at
least 7.6 cm (3 1h. H20) velocity pressure registers on the
manometer; then, close off the impact opening. The pressure
shall remain stable for at lTeast 15 seconds; (2) do the same for
the static pressure side, except using suction to obtain the
'minimum of 7.6 ¢m (3 in. HZO). Other 1eak—che;k prdcedures,
subject to the approval of the Contro] Agency's Authorized |

Representative, may be used.
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3.2

3.3

3.4

3.5

3.6

Level and zero the manometer. Because the manometer level -an
Zzero may drift due to vibrations and temperature changes, mak
periodic checks during the traverse. Record all necessary da

as shown in the example or similar data sheet {Figure 2-5).

Measure the velocity head and temperature at the traverse poi
specified by Method 1. Ensure that the proper differential
pressure gauge is being used for the range of »p valuee'
encountered (see Section 2.2). ‘if it is necessary\to change
more sensitive gauge, do so, and remeasure the .p and tempera
readings at each traverse point. Conduct a post-tesf leak-ch
(mandatohy), as described in Section 3.1 above to validate fh

traverse run.

Measure the static pressure in the stack. One reading is usu

adequate. .
Determine the atmospheric pressuhe.
Determine the stack gas dry molecular weight. For combustion

processes or processes that emit essentially COZ, 02, €0, and

Nz, use Method 3. For processes emitting essentially air, an

analysis need not be conducted; use a dry melecular weight of

29.0. For other processes, other methods, subject to the
approval of the Control Agency's Authoriied Representative, m

be used.
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AIR RESOURCES BOARD

VELOCITY TRAVERSE DATA

‘‘roverse Velocity Distance fron Stack Velocity _ Jtack
Point . lead insjde yall {Temperature Head JAP Tergleroture
Mumber in. Hs0 lln.s Ti)i#fp in. g0 (-), °F
Average :

" Plant ) Pitot Tube Factor —— g o
Sampling Site
Remarks
Berometric Pressuce, in, Mg
Static Tressure in stoeck (I,) in. He

& T,
Opercters "~ Date
FIGURE.Z-S- VELOCITY TRAVERSI NATA
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AIR RECOURCES BCARD

VELOCITY TRAVERSE DATA

Stack

Sampling Site

Remarks

Berometric Pressuce, in, Mg

Static Pressure in stock (P,) in. g
[&] i

.

Operzlors Date

- FIRURE 2-5 VELOCITY TRAVERSE DATA
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3.7

3.8

Obtain the moisture content from Referénce Method 4 (or

equivalent) or from Method 5.

Determine the cross-sectional area of the stack or duct at th
sampling location. Whenever possible, physically measure the

stack dimensions rather than using blueprints.

Calibration

4.1

P, and P

Type S Pitot Tube. Before its initial use, carefully examine
Type § pitot.tube in top, side, and end views to verify tﬁat.
face opehings of the tube are aligned within the'speciffcatio
illustrated ih Figure 2-2 or 2-3. The pitot tube shall not b

used if it fails to meet these dTignment specifications.

After verifying the face opening alignment, measure and recor
the following dimensions of the pitot tube: (a) the external
tubing diameter {dimension Dt Figure 2-2b); and (b) the base-
opening plane distances (dimensions PA and PB Figure 2-2b).
If D, is between 0.48 and 0.95 cm (3/16 and 3/8 in.) and if
A B are equal and between 1.05 and 1.50 D_, there are
two possible options: (1) the pitot tube may be calibrated
according to the procedure outlined in Sections 4.1.2 through
4.1.5 below, or (2) a baseline (isolated tube) coefficient va

of 0.84 may be assigned to the pitot tube. Note, however, th

if the pitot tube is part of an assembly, calibration may sti

be required, despite knowledge of the baseline coefficient val

{see Section 4.1.1).
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If D

t’
pitot tube must be calibrated as outlined in 4.1.2 through 4.1.5

below.

4.1.1

" traverses, the isolated Type S pitot tube is not always

" combination with other source-sampling components

PA, and PB are outside the specified limits, the

Type S Pitot Tube Assemblies. During sample and velocity
used; in many instances, the pitot tube is used in

(thermocouple, sampling probe, nozzle) as part of an
"asseﬁb1y.“ The presence of other sampling components-ci
sometimes affect the baseline value of the Type S pitot |
tube coefficient (Citation 9 in Section 6); therefore, aj
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

L=

between 0.48 and 0.95 cm (3/16 and 3/8 in.). Type S pit
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 Sections

4.1.2 through 4.1.5 below, and prior to calibration, the




If Df’

pitot tube must be calibrated as outlined in 4.1.2 through 4.1.5

below.

4.1.1

~ traverses, the isolated Type S pitot tube is not always

' combination with other éource-sampling components

Py» and Py are outside the specified 1imits, the

Type S Pitot Tube Assemblies. During sample and velocity
used; in many instances, the pitot tube is used in

(thermocouple, sampling probe, nozzle) as part of an
“assembly." The presence of other sampling components can
sometimes affect the baseline value of the Type S pitot
tube coefficient (Citation 9 in Section 6}; therefore, an

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
interferénce effects are eliminated. Figures 2-6 through
2-8 i]luétrate interference-free component arrangements
for Type S pitot tubes having external tubing &iameters
between 0.48 and 0.95 cm (3/16 and 3/8 in.). Type S pitot
tube assemblies that fail to meet any or all of the
specifications of Figures 2-6 thrOUQh‘Z—B shall be
calibrated according to the procedure outlined in Sectians

4.1.2 through 4.1.5 below, and prior to calibration, the




. ~in a flow system having the following essential design

features:

Jo TYPE S FITOT TUBE é::)

K2 180 ¢er (3/9in) FOR Dy = 1.3 :m(ilj ind

SAKILENG HOZZLE

- LY. -
@ ‘
. :

A, BOTTOM VIEV: S OWING MIRINUM PITOT-ROZZLE SEPARATION,

" SAMPLING  STATIC PRESSURE
SAMPL G | NOZZLE ~ £ OPERIIG PLANE
PROBE }3 .. i
@ ] | —
]
]
_in . — MPAET FREASU T

PITOY YUBE

PLANE

0 C——

. ' : WOZILE EHYAY \

£ SINEVIEW: 7O PREVENT PITOT TURE '
. FAOM INTERFERING WITH GAS FLOW »
STREAISLINES ARPADACHIRG THE
- HOZZILE, THE I¥PACT PRESSURE
GPEMING FLAHE OF THE PITOT TURE .
SHALL BE SVEN WITH OR ADGVE THE
HOZZLE EHYNY PLAKE.

E"igum 9.6, Proper pitot tube - sampling nozzie configuration to prevent
perodynamic inteiierence; buttonhook « tyna nezzle; centers c;.i nozio
and pitot opriing aligned; D between 0.48 ang 0.95 cm {3/16 and

30 inh
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Fv;r.szm ; | Ez 5408 .

e )
' Yin) I il |
THERMOCOUPLE /5 . THERMOCOUPLE . .
= z »Ishm {34 in) =3 |
T 0o : ol £ & y (™
’ Dy TYPESPITOT TUDE q i ) & TYPESPITOT TUDF : [)
N "OR '

_ _ I S
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{\

Figure 2-7. Proper thermacouple placement to prevent interference;
Dy batween 0.48 and 0.95 cm (3/16 and 3/8 in.).

I D¢ | TYPESPITOT TUBE

S\\Ud1i g

) |
SAMPLE PROBE |a— V;>7.62cm (3in) ——2=

Figure 2-8. Minimum pitot-sample probe separatton needed to prevent mterferﬂmce;
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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Figure 2.7. Proper thermocou;ire placement 1o prevent interference:
D; batween 0.48 and 0.95 cm {3/16 and 3/8 in.). :

I D¢ TYPESPITOT TUBE

——INR T

|
[t

SAMPLE PROSE |~t— V57.62cm (3in) ——s

Figure 2-8. Minimum pitot-sample probe separation needed to prevent intecference;
Dt between 0.48 and 0.95 ¢cm (3/16 and 3/8 in.).
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4.1

.2

values of the intercomponent spacings {(pitot-nozzle,

pitot-thermocouple, pitot—probe sheath) shall be measured

and recorded.

Note: Do not use any Type S pitot tube aséemb]y which is

constructed such that the impact pressure opening plane of

the pitot tube is below the entry plane of the nozzle

Figure 2-6b).

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 done in

a flow system having the following essential design

features:

4.1.2.1 The flowing gas stream must be confined to a

circular or rectangular. For circular

cross-sections, the minimum duct diameter shall

be 30.5 cm (12 in.); for rectangular

{see

duct

cross-sections, the width {shorter side) shall be

at least 25.4 cm (10 in.).

4.1.2.2 The cross-sectional area of the calibration duct

must be constant over a distance of 10 or more

duct diameters. For a rectangular cross-sect

use an equivalent diameter, calculated from t

rion,

he




4.1.2.3

" To -ensure the presence of stable, fully develope

following equation, to determine the number of

duct diameters:

Do = 2 LW
L+W
Equation 2-1
where: De = Equivalent diameter
= Length
Width

=
1

flow patterns at the calibration site, or "test ;

section," the site must be located eight

diameters downstream and two diameters upstream 5

from the nearest disturbances.

Note: The eight- and two-diameter criteria are

not absolute; other test section Tocations may be

used (subject to approval of the Control Agency'

Authorized Representative), provided that the

flow at the test site is stable and demonstrably

parallel to the duct axis.

The flow system shall have the capacity to

generate a test-section velocity around 915 m/mi

(3,000 ft/min). This velocity must be constant

with time to guarantee steady flow during
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4.1.2.3

following equation, to determine the number of

duct diameters:

De = 2 LU
mw+w
Equation 2-1
where: De = Equivalent diameter
= Length
W=

Width

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 be

used (subject to approval of the Control Agency
Authorized Representative), provided that the
flow at the test site is stable and demonstrably

parallel to the duct axis.

The flow system shall have the capacity to

generate a test-section velocity arcund 915 m/min

(3,000 ft/min). This velocity must be constant

with time to guarantee steady flow during
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4.1.2.4

~ calibration. To facilitate alignment of the

calibration. Note that Type S pitot tube
coefficients obtained by single-ve]ocify

calibration at 915 m/min (3,000 ft/min) will

generally be valid to within +3 percent for the

measurement of velocities aboﬁe 305 m/min (1,000

ft/min) and to within +5 to 6 percent for the

measurement of velocities between 180 and 305

m/min (600 and 1,000 ft/min). If a more precise

correlation between CP and velocity is desired,

the flow system shall have the capacity to

test-section velocities covering the velocity

range from 180 to 1,525 m/min (600 to 5,000

ft/min}, and calibration data shall be taken

regular velocity intervals over this range (see

Citations 9 and 14 in Section 6 for details),

Two entry ports, one each for the standard and

Type S pitot tubes, shall be cut in the test

section; the standard pitot entry port shall

located s1ight1y'downstream of the Type S port,

" generate at least four distinct, time-invariant

at

be

so that the standard and Type S impact openings'

will Tie in the same cross-sectional plane during

pitot tubes during calibration, it is advisat
that the test section be constructed of plexi

or some other transparent material.

2-21
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. 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 4,1.5. |
Note also that this procedure applies only to .
single-velocity calibration. To obtain calibration data‘é

for the A and B sides of the Type S pitot tube,.proceed as

follows:

4.1.3.1

- 4.1.3.2

4.1.3.3

that the entry port surrounding the tube is

Make sure that the ménqmeter is properly filled
and that the oil is free from contamination and -
is of the proper density. Inspect and leak-chech

all pitot lines; repair or replace if necessary.

Level and zero the manometer. Turn on the fan

and allow the flow to stabilize. Seal the Type

entry port.

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

properly sealed.
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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 4.1.5.
Note also that this prbcedure applies oh1y 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 ménometer is properly filled
and that the oil is free from contamination and
is of the proper demsity. Inspect and leak-chec

all pitot 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 out]ined in
Section 4,1.5.1), and align the tube so that its
tip is pointed directly into the flow. '
Partjcular care should be taken in ajigning the
tube to ayoid yaw and pitch angles. Make sure
that the entry port surrounding the tube is

properly sealed.
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~4.1.3.4

4.1.3.5

4.1.3.6

4.1.3.7

4.1.3.8

Read AP id and record its value in data tabl
similar to the one shown in Figure 2-9. Rem
the standard pitot tube from the duct and |
disconnect it from the manometer. Seal the

standard entry port.

Connect the Type S pitot tube to the manomets

ve

er.

Open the Type S entry port. Check the manometer

level and zero insert and align the Type S pi
tube so that its A side impact opening is at
same point as was the standard pitot tube an
pointed directly into the flow. Make sure t!
the entry port surrounding the tube is propes

sealed.

Read &p, and enter its value in the data
table. Remove the Type S pitot tube from the

duct and disconnect it from the manometer.

Repeat steps 4.1.3.3 through 4.1.3.6 above ur

three pairs of p readings have been obtaine(

Repeat steps 4.1.3.2 through 4.1.3.7 above fi
the B side of the Type S pitot tube,
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Figure 2-8, Pitot tube calibration data.
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Figure 228, Pizot tube calibration diata.
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4.1.3.9 Perform calculations, as described in Settion

4.1.4 below.

4.1.4 Calculations

4.1.4.1 For each of the six pairs of p readings (i.e.,

4.1.4.2

in Section 4.1.3 above, calculate the value

the Type S pitot tube coefficient as follows:

\ /¢>P d
= Cp(std) _Agi_

Equation 2?2

Cp(s)

where:

Calculate Cp (side A), the_meah A}side
coefficient, and Cb (side B), the mean B-sic
coefficient; calculate the difference betwee

these two average values.

Cp(s)

Cp(std)

APstd

Apg
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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(g)
from Cb (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 meam;'

for both the A and B sides of the pitot tube.

Use the following equation:

3
2; [Cp(s)-Cp(A or B)]
a(side A or B) = —7

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 to
0.01 and if the absolute value of the difference

between fb {A) and fb (B) is 0.01 or less.

4.1.5 Special Considerations

4.1.5.1 Selection of Calibration Point ;

4.1.5.1.1 When aniisolated Type S pitot tube is calibrateg,

select ; calibration point at or near the centey

of the Quct, and follow the procedures outlined
in'Sectfons 4.1.3 and 4.71.4 above. The Type S

pitot coefficients so obtained, i.e., Tp (side |

A) and ¢b (side B), will be valid, so long as .

either: (1) the isolated pitot tube is used; of

(2) the}pitot tube is used with other componentj
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4.1.4.3

4.1.4.4

4.1.4.5

4.1.5 Special Considerations

4.1.5.
4.1.5.1.1

Calculate the deviation of each of the three A--
side values of Cp(s) from Tp (side A), and |
the deviation of each B-side value of Cp(s)
from tb (side B). Use the following equation:
Deviation = Cp(s) - Cp(A or B)

' Equation 2-3
Calculate a, the average deviation from the mean,
for both the A and B sides of the pitot tube.

Use the following equation:

3
EF [Cp(s)-CplA or B)T
a(side A or B) = 3

, Equation'2-4
Use the Type S pitot tube only if the values of
(side A) and (side B) are less than or equal to
0.01 and if the ab§o1ute value of the difference

between fb (A} and Eb (B) is 0.01 or less.

Selection of Calibration Point
When an 1sd1ated Tyﬁé S pitot tube is calibrated,
select a calibration point at or near the center
of the duct, and follow the procedufes outlined
in Sections 4.1.3 and 4.1.4 above. The Type S
pitot coefficients so obtained, i.e., fb (side
A) and fb (side B), will be valid, so 1§ng as

either: (1) the isolated pitot tube is used; or

(2) the pitot tube is used with other components
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4.1.5.1.2

4.1.5.1.3

~should be located at or near the center of the duct;

(nozzle, thermocouple, sample probe) in an

arrangement that is free from aerodynamic

interference effects (see Figures 2-6'through

2-8).

For Type S pitot tube-thermocouple combinations (with

sample probe), select a calibration point at or near

out

the '

center of the duct;, and follow the procedures outlined 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).

For assemblies with sample probes, the calibration po

int

however, insertion of the probe sheath into a small duct

may cause significant cross-sectional area blockage .and

yield incorrect coefficient values {(Citation 9).
Therefbre, to minimize the biockagé effect, the
calibration point may be a few inches off center if
necessary. The actual blockage effect will be heg]ig

when the theoretical blockage, as determined by a

ible

projected area model of the probe sheath, is two percent

or less of the duct cross-sectional area for assemblies

without external sheaths (Figure 2-10a), and three pertent.

or less for assemb]ies'with_external sheaths (Figure

2-10b).
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4.1.5.2

4.1.5.3

For those probe assemblies in which pitot tube nozzle

interference is a factor {i.e., those in which the
pitot-nozzle separation distance fails to meet the

specification illustrated in Figure 2-6a), the value

Cp(s) depends upon the amount of free-space between the

tube and nozzle, and therefore is a function of nozzl

size. In these instances, SEparate calibrations shal

of

e

1 be

performed with each of the commonly used nozzle sizes in

place. Note that the single-velocity calibration

technique is acceptable for this purpose, even though the

Targer nozzle sizes {(>0.635 cm or 1/4 in.) are not
ordinarily used for isokinetic sampling at velocities
around 915 m/min. (3,000' ft/min.), which is the
calibration velocity; note also that it is not necess
to draw an isokinetic sample during ca]ibratiqn. 

(Citation 9 in Section 6.}

For a probe assembly constructed such that its pitot
is always used in the same orientation, only one side
the pitot tube need be calibrated (the side which wil
face the flow). The pitot tube must still meet the
alignment specifications of Figure 2-2 or 2-3, howeve
and must have an average deviation (a) value of 0,01

less (see Section 4.1.4.4),

ary

tube
of
1

or
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4.1.6
4.1.6.1
4.1.6.1.1

4.1.6.1.2

Field Use and Recalibration
Field Use

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 perform velocity

calculations. For calibrated Type S pitot tubes,
the A side coefficient shall be used when the A
side of the tube face; the flow, and the B side
coefficient shall be used when the B side faces‘]
the flow; alternatively, the arithmetic average I
of the A and B side coefficient values may be

used, irrespective of which side faces the flow.

When a probe assembly is used to sample a small
duct (12 to 36 in. in diameter), the probe sheatl|
sometimes blocks a significant part of the duct
cross-section, causing a reduction in the

effective value of C Conventional

p(s)°
pitot-sampling probe assemblies are not

recommended for use in ducts having inside

diameters smaller than 12 inches. (Citation 16 2

in Section 6.)
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4.1.6
4,1.6.1
4.1.6.1.1

4.1.6.1.2

- coefficient shall be used when the B side faces

Field Use and Recalibration

Field Use |

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 perform velocit
calculations. For ca]ibrafed 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

the flow; alternatively, the arithmetic average
of the A and B side coefficient values may be

used, irrespective of which side faces the flow.

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 J

effective value of C Conventional

p(s)°
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

4.1.6.2.1

4.1.6.2.2

. pitot tube shall be carefully reexamined in

be assumed that the coefficient-of the assem

Recalibration
Isolated Pitot Tubes. After each field use,

side, and end views, 1If the pitot face oper
are still aligned within the specifications
illustrated in Figure 2-2 or 2-3, it can be
assumed that the baseline coefficient of the
pitot tube has not changed. If, however, th
tube has been Hamaged to the extent that it
longer meets the specifications of'Figure-Z-
2-3, the damage shall either be repaired to
restore proper alignment of the face opening

the tube shall be discarded.

Pitot Tube Assemblies. After each field use
check the face opening alignment of the bito
tube, as in Section 4;1.6.2.1; also, remeasu
the intercomponent spacings of the assembly.
the intercomponent spacings have not changed

the face opening alignment is acceptable, it

has not changed. If the face opening alignm
is no tonger within the spécifications of Fi
2-2 or 2-3, either repair the damage or repl

the pitot tube (calibrating the new assembly

2-31
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4.2

4,3

necessary)., If the intercomponent spacings have
changed, restore the original spacings or

recalibrate the assembly,

Standard pitot tube (if applicable). If a standard pitot tubg 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).

Temperature Gauges. After each field use, calibrate dial
thermometers, 1iquid;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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4.2

4.3

baseline coefficient value of 0.99. If the standard pitot tube

“alternate reference, subject to the approval of the Control

the gauge being calibrated and the reference gauge agree within

necessary). If the intercomponent spacings have
changed, restore the original spacings or

recalibrate the assembly.

Standard pitot tube (if applicable). If a standard pitot tube 1
used for the velocity traverse, the tube shall be conStructed

according to the criteria of Section 2.7 and shall be assigned 3

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).

Temperature Gauges. After each field use, calibrate dial
thermometers, 1iquid;fi11ed bulb thermometers,
thermocoup1e-potentiometer systems, and other gauges at a
temperature within 10 percent of the average absolute stack
temberature. For temperatures up to 405°C (761°F), use an

NBS-calibrated reference thermocoup]e—potentiometgr system or an
Agency's Authorized Representative.

If,rdﬁring ca1ibra£ion, the absolute temperatures measured with
1.5 percent, the temperature data taken in the field ;ha11 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 t

Control Agency's Authorized Representative,

4.4 Barometer. Calibrate the barometer used against a mercury

barometer.

Calculations

Carry out calculations, retaining at least one extra decimal figu

beyond that of the acquired data. Round off figures after final

calculation.

5.1 Nomenclature
A = Cross-sectional area of stack, m2 (ftz).
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 m __ [{g/g-mole) (mm Hg)71/2
sec ) {mm H0)

for the.metric system and

85.49 ft_ r(1b/ib-mole) (in. Hg)}71/2
sec (YR) (in.‘Hz%TJ :

for the English system.
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Md = Molecular weight of stack gas, dry basis
(see Section 3.6) g/g-mole (1b/1b-mole).
Mg = Molecular weight of stack gas, wet basis, g/g-
mole (1b/1b-mole).
= Mq (1-Bws) + 18.0 Bws
' Equation 2-5
Pbar - = Barometric pressure at measuremenf site, mm
Hg {in. Hg).
Pg = Stack static pressure, mm Hg (in. Hg).
PS = Absolute stack gas pressure, mm Hg (in. Hg).
= Ppbar * Pg | | i
Equation 2-6 i
Pstq = Standard absolute pressure, 760 mm Hg
{29.92 in. Hg). '
Qsd = 'Dry volumetric stack gas flow rate corrected
to standard conditions, dscm/hr (dscf/hr). |
ts = Stack temperature °C (OF). | |
T = Absolute stack temperature, %K (CR). !
= 273 + tg for metric |
Equation 2-7
= 460 + tg for English
Equation 2-8
Tstd = Standard absolute temperature, 293°K (528°R)
Vg = Average stack gas velocity, m/sec (ft/sec).
p = Velocity head of stack gas, mm H0 (in. HgO).
3,600 = Conversion factor, sec/hr.
18,0 = Mdiecu1ar weight of water, g/g-mole (1b-Tb-mole).
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Md = Molecular weight of stack gas, dry basis
~ (see Section 3.6) g/g-mole (1b/1b-mole).

Ms = Molecular weight of stack gas, wet basis, g/g-
mole (1b/1b-mole).

= Mg (1-Bws) + 18,0 Bws

Equation 2-5

Phar = Barometric pressure at measureﬁent site, mm
Hg (in. Hg).
Pq = Stack static pressure, mm Hg (in. Hg).
PS = Absolute stack gas pressure, mm Hg (in. Hg}.
= Ppar + Pyg |
Equation 2-6
Pstq = Standard absolute pressure, 760 mm Hg
(29.92 in. Hg). '
Qsd = ' Dry volumetric stack gas flow rate corrected
to standard conditions, dscm/hr (dscf/hr).
tg = Stack temperature oC (OF). |
Ts = Absolute.stack temperature, %K (OR).
= 273 + tg for metric
Equation 2-7
= 460 + tg for English | |
'Equation 2-8
Tgtd = Standard absolute temperature, 293°K (528°R)
Ve = Avefage stack gas velocity, m/sec (ft/sec).
P = Velocity head of stack gas, mm Hp0 {in. HZO).
3,600 = Conversion facfor, sec/hr.
18,0 = Mb]ecu]ar weight of water, g/g-mole (1b-1b-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:

1.2 Applicability:

1/ Mention of trade-names or specific products does not constitute
endorsement by the Air Resources Board. :

A gas sample is extracted from a stack, by one of

 sufficient to affect the results.

following methods: (1) single-point, grab sampli
(2) single-point, integrated samp]ihg; or {3)
multi-point, integrated sampling. The gas saﬁp1e
analyzed for percent carbon dioxide (COZ), percen
oxygen (02), and, if neceésary, percent carbon

monoxide (CO). If a dry molecular weight

determination is to be made, e{ther'an Orsat or a/

1/

Fyrite—" analyzer or other analyzers specified‘in
Method 100 may be used for the ana]ysis; for exce

air or emission rate correction factor determinat

an Orsat analyzer or analyzers specified in Method

100 must be used.

This method is app]icab]e for determining CO2 and
0, concentrations, excess air, and dry molecular
weight of a sample from a gas stream of a fossil-
combustion process. The method may also be

app1icab1e to other processes where it has been

determined that compounds other than coz, 02,.C0,

and nitrogen (Nz) are not present in concentratio
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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 of
specific methods and modifications include: (1) a |
multi-point sampling method using an Orsat ana1yzer§'
to analyze individual grab samples obtained at eaché
point; (2) a method using C0, or 0, 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.

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)

2.1.1 - 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|




. Apparatus

As an_é]ternative to the sampling apparatus and systems described herein,
other sampling systems {e.g., liquid displacement) may be used provided
such systems are cépab]e of obtaining a representative sample and
maintaining a constant sampling rate, and are otherwise capable of
yielding accebtab]e results. Use of such systems is subject to the
apbroval of the Control Agency's Authorized Representative.

2.1 Grab Sampling (Figure 3-1)

2.1.1 Probe. The probe should be made of stainless steel or

" Other methods, as well as modifications to the

borosilicate g1ass'tubing and shouid be equipped with an

in-stack or out-stack filter to remove particulate matter (a

procedure described herein, are also applicable for
some or all of the above determinations. Examples o
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 0, 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 méasurements, for processes burning natural
gas, coal, or oil. These methods .and modifications |
may be used, but are subject te the approval of the

Control Agency's Authorized Representative.
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2.2

2.1.2

plug of glass wool is satisfactory for this purpose}. Any

other material inert io 02, COZ‘ C0, and N2 and

resistant to témperature at sampling conditions may be used

for the probe; examples of such material are aluminum, co
quartz glass and Teflon. | '
Pump. A one-way squeezé bulb, or equivalent, 15 used to

transport the gas sample to the ana1yzer.

Integrated Sampling (Figure 3.2)

2.2.1

2.2.2

2.2.3

2.2.4

Probe. A probe such as that described in Section 2.1.1 i

suitable.

Condenser. An air-cooled or water-cooled condenser, or o
condenser that will not remove 02, COZ’ €0, and M2 may

be used to remove excess moisture which would interfere w

‘the operation of the pump and flow meter.

Valve. A needle valve is used to adjust sample gas flow

rate.

Pump.' A leak-free, diaphragm-type pump, or equivalent, i
used to transport sample gas to the flexible bag. Instal

small surge tank between the pump and rate meter to elimi

the pulsation effect of the diaphragm pump on the rotameter.
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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 percent

of the selected flow rate. A flow rate range of 500 to 1000'

cm3/m1n is ‘suggested.

2.2.6 Flexible Bag. Any leak-free plastic (e.g., Ted1ar; Mylar, é
| Teflon) or plastic-coated aluminum (e.g., a]umin%zed Myiar) i

bag, or equivalent, having a capacity consistent with the N
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 bag to 5 to 10 cm H,0 (2 to 4 in HZO) 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 Teakt
760 mm Hg (30 in Hg) is used for the sampling train

. leak-check.

Ana1ysis. For Orsat and Fyrite analyzer maintenance and operation|
-procedures, follow the instructions recommended by the manufacturer,

unless otherwise specified herein.
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2.3

2.2.5

2.2.6

2.2.7

2.2.8

AnaTysis. .For Orsat and Fyrite analyzer maintenance and operation
procedures, follow the instructions recommended by the manufacturen,

unless otherwise specified herein.

‘bag, or equivalent, having a capacity consistent with the

To leak-check the bag, connect it to a water manometer and

equivalent, of about 30 cm (12 fn) is used for the flexible

- leak-check.

Raté Meter. The rotameter, or equivalent rate meter, used™”
should be capable of measuring flow rate to within + 2 percen
of the selected flow rate. A flow rate range of 500 to 1000

cm3/m1n is suggested.

Flexible Bag. Any leak-free plastic (e.g., Ted1ar; Mylar,

Tefion) or plastic-coated aluminum (e.g., aluminized Mylar)
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.

pressurize the hag to 5 to 10 ¢m H20 (2 to 4 in HZO) and
allow to stand overnight. A deflated bag indicates a leak.
Pressure Gauge. A water-filled U-tube manometer, or

bag 1eak-check.

Yacuum Gauge. A mercury manometer, or . equivalent, of at least

760 mm Hg (30 in Hg) is used for the sampling train
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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 Eﬁission Rate Correction Factor or Excess Air Determination.
An Orsat analyzer must be used. For low 602'(1ess than 4,0
percent}) orvhigh 0, (greater than 15.0 percent)
concentrations, the measuring burette of the Orsat must have

at least 0.1 percent subdivisions.
Dry Molecular Weight Determination

"Any of the three sampling and analytical procedures describéd'below may ber
used for determining the dry molecular weight.

3.1 Single-Point, Grab Sampling and Analytical Procedure

3.1.1 The sampling point in the duct shall either be at the centroid

of the cross section or at a point no closer to the walls than

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)l
connections ahead of the analyzer are tight and 1éak-free. If
an Orsat analyzer is used, it is recommended that the analyzer

be leak-checked by following the procedure in Section 5.

3-5



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 for
‘percent 002 and percent‘oz. Determine the percentage of
the gas that is N2 and CO by subtracting the sum of the
percent CO2 and percent 02 from 100 percent. Calculate

“the dry molecular weight as indicated in Section 6.3. 7

3.1.4 Repeat the sampling, analysis, and calculation procedures,

until the dry mo]ecuTar weights of any three grab samples

differ from their mean by no more than 0.3 g/g-mole (0.3
1b/1b-mole).
Average these three molecular weights, and report the results

~ to the nearest 0.1 g/g-mole (1b/1b-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 vacuuf
gauge at the condenser inlet, pulling a vacuum of dt least 210
mm Hg {10 in Hg), plugging the outlet at the quick disconnecﬁ,
aﬁd then turnihg 6ff 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 samp]ihg point; purge the sampling line.
Draw a sample into the analyzer and immediately ana1yzé it for
percent CO2 and percent 02. Determine the percentage of
the gas that is N2 and CO by subtracting the sum of the
percent co, and percent 02 from 100 percent. Calculate

‘the dry molecular weight as indicated in Section 6.3.

3.1.4 Repeat the sampling, analysis, and calculation procedurés,
until the dry'm01e¢u1ar‘wefghts'Qf‘any three grab samples
'differ from their mean by no_more'than 0.3 g/g-mole (0.3
1b/1b-mole}.

Average these three-mo1ecu1ar weights, and report the results

to the nearest 0.1 g/g-mole (1b/1b-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
'samp]ing, leak-check (optional) the train by placing a vacuum
gauge at the condenser inlet, ph]]ing a vacuum of dt least 250
mm Hg (10 in Hg), plugging the outlet at the quick disconnect,
and then turning off the pump; The vacuum should 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 sampling

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 tbta] length of time as,%
the pollutant emission rate determination. Collection of atg
least 30 Titers (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 002 and percent 02 using

either an Orsat analyzer or a Fyrite-type combustion gas

analyzer. If an Orsat ana]jzer is used, it is recommended

that the Orsat leak-check described in Section 5 be perfqrmem

before this determination; however, the check is optional.

Determine the percentage of the gas that is Nz and CO by

subtracting the sum of the percent CO, and percent 0, from
100 percent. Calculate the dry molecular weight as indicateﬂ

in Section 6.3.

3.2.5 Repeat the analysis and calculation procedures unti] the
1ndi§idua1 dry molecular weights for any three analyses differ
from their mean by no more than 0.3 g/g-mole (0.3 |
1b/1b-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 sampling
Tine. 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
simul taneous with, and for the same total 1ength of time as,
the pollutant emission rate determination. Cb]]ection of ;t
least 30 liters {1.00 ft3) of samp]é 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 determfnation. Within 8‘hours after the sample
is taken, analyze it for percent 602 and percent 02 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 performed
béfore 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 COé and percent 02 from
100 percent. Calculate the dry molecular weight as indicated

_ in Section 6.3.

3.2.5 Repeat the analysis and calculation procedures until the
individua1 dry molecular weights for any three analyses differ
from their mean by no more than 0.3 g/g-mole (0.3

1b/1b-mole).
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Average these three molecular weights, and report the results

to the nearest 0.1 g/g-mole (0.1 1b/1b-mole).

3.3 Multi-Point, Integrated Sampling and Analytical Procedure
3.3.1 Unless otherwise specified by the Control Agency's Authorized

Representative, a minimum of eight traverse poihts shall be

used for circular stacks having diameters less than 0.61 (24
in), a minimum of nine shall be used for rectangular stacjs

having equivalent diameters less than 0.61 m (24 in), and a
minimum of twelve traverse points shall be used for all other
cases. The traverse points shall be located according to
Method 1. 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 poipts
and sample at each point for an equal length of time. Record

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 acceﬁtable fo
excess air or emission rate correction factor determination, unless
approved by the Control Agency's Authorized Representative. If both
percent CO, and percent 0, are measured, the ana]jtical results
of any of the three procedures given below may also be used for

calculating the dry molecular weight.




4.1

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.

Single Point, Grab Sampling and Analytical Procedure

4.1.1

4.1.2

4,1.3

-1.00 m (3.3 ft), unless otherwise specified by the

percentage of the gas that is N, by subtracting the sum of

The sampling point in the duct shall either be at the centro

of the cross-section or at a point no closer to the walls than

administrator.

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.

Place the probe in the stack, with the tip of the probe

positioned at the sampliing point; purge the sampling line.

Draw a sample into the analyzer. For emission rate correcti

factor determination, immediately analyze the samp]e, as
outlined in Sections 4.1.4 and 4.1.5, for percent CD2 or
percent 02. If excess air is desired, proceed as follows:
(1) immediately analyze the sample, as in Sections 4.1.4 énd

4,1.5, for percent €0,, 0,, and CO; (2) determine the

the percent COZ’ percent 02, and percent CO from 100
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4.1

Each of the three procedures below shall be used only when specified

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.

Single Point, Grab Samp]ing and Analytical Procedure

4.1.1 The sampling point in the duct shall either be at the-centfo1d

of the cross-section or at a point no closer to the walls thﬁn

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 ahaIyzer 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 Tine.
Draw a sample into the analyzer. For emission rate correcti
factor'determination, immediately analyze the sample, as
outlined in Sections 4.1.4 and 4.1.5, for percent 002 or
percent 02. If excess air is desired, proceed as follows:

(1) immediately analyze the sample, as in Sections 4.1.4 and

4.1.5, for percent coz,'oz, and CO; (2) determine the

percentage of the gas that 1's'N2 by subtratting the sum of

the percent 002, percent 02, and percent CO from 100

on




4.1.4

4.1.5

| 4.2 Single-Point, Integrated Sampling and Analytical Procedure

4.2.1

percent; and (3) calculate percent excess air as outlined

Section 6.2.

To ensure complete absorption of thé‘COz, 02, or if

abplicab]e, C0, make fepeatedvpasses through each absorbi
solution until two consecutive readihgs are the same. Se
passes (three oE four) should be made between readings.
constant readings cannot be obtained after three consecut

readings, replace the absorbing solution.)

After the analysis is completed, leak-check (mandatony) t
Orsat analyzer once again, as described in Section 5. Fo
results of the analysis to be valid, the Orsat analyzer m
pass this leak test before aﬁd after the analysis., Note:
Since this single-point, grab'samp1ing and analytical
procedure is normally conducted in conjunction with a
sing1e-point, grab samp]ihg and analytical procedure for
pollutant, only one analysis is ordinarily conducted.
Therefore, great care must be taken to obtain a valid sam
and analysis. Although in most cases only CO2 or 02 is
required, it is retommended that both 002 and 02 be
measured, and that Citation 5 in the Bibliography be used

validate the analytical data.

The sampling point in the duct shall be Tocated as specif]

in Section 4.1.1.
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4.2.2

4.2.3

4.2.4

" Sections 4.2.5 through 4.2.7). The Orsat analyzer must be

~air is desired, proceed as follows: (1) within 4 hours afteﬁ

Leak-check (mandatory) the flexible bag as in Section 2.236.‘

Set up the equipment as shown in Figure 3-2. Just prior to

sampling, leak-check (mandatory) the train by placing a vacuum
gauge at the condenser inlet, pulling a vacuum of at least 250

mm Hg (10 in Hg), plugging the outlet at the quick disconnect,

and then turning off the pump. The vacuum shall remain stabé
for at least 0.5 minute. Evacuate the flexible bag. Conh§¢ i‘
the probe and place it'in the stack, with the tip of the pfsﬂe-
positioned at the sampling point; purge the sampling Tine. .
Next; connect the bag and make sure that all connections are'

tight and leak free.

Sample at a constant rate, or as specified by the Control
Agency's Authorized Representative. The sampling run must be
simultaneous with, and for the $ame total length of time as,
the pollution emission rate determination. Collect at least

30 Titers (1.00 ft3) of sample gas. Smaller volumes may be

collected, subject to approval of the Control Agency's

Authorized Representative.

Obtain one integrated flue gas sample during each pollutant

emission rate determination. For emission rate correction

T e e e e

factor determination, analyze the sample within 4 hours afte

it is taken for percent CO, or percent 0, (as outlined in

leak-checked (see Section 5) before the analysis. If excess|
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4,2.2

4.2.3

4,2.4

Sample at a constant rate, or as specified by the Control

air is desired, proceed as follows: (1) within 4 hours after

Leak-check (mandatony)'the flexible bag as in Section 2.2.5.
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 cpndenser 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

(1

[=]

for at least 0.5 minute. Evacuate the flexible bag. Connect

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.

Agency's Authorized Representative. The sampling run must be
simultaneous with, and for the same total length of time as,
the pollution emission rate determination. Collect at least
30 titers (1.00 £3) of sample gas. Smaller volumes may be
col]ectgd, subject to‘approva1 of the Control Agency's

Authorized Representétive.

Obtain one integrated flue gas samp1e_during each pollutant
emission rate determination. For emission rate correction
factor determination, ana1yzerthe sample within 4 hours after
it is taken for percent 002 or percent 02 {as outlined in
Sections 4.2.5 through 4.2.7). The Orsat.ana1yzer must be

Teak-checked {see Section 5) before the analysis. If excess
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4.2.5

4.2.6

the sample is taken, analyze it (as in Sections 4.2.5 through

4,2.7) for percent C02, 02, and CO; (2) determine the

_ percentage of the gas that is N2 by subtracting the sum o

the percent C0,, percent O and percent CO from 100
2 2 .
percent; (3) calculate percent excess air, as outlined in

Section 6,2,

To ensure complete absorption of the C02, 02, or if

applicable, CO, make repeated passes through each absorbi
solution until two consecutive readings are the same. Se
passes (three or four) should be made between readings.
constant readings cannot be obtained after three consecut

readings, replace the absorbing solution.)

Repeat the analysis until the following criteria are met:

4,2.6.1 For percent 602, repeat the analytical procedure

(If

ng

veral

ive

until the results of any three analyses differ by no

more than {a) 0.3 percent by volume when 002 is

greater than 4.0 percent or (b} 0.2 percent by volume

when 602 is less than or equa1 to 4.0 percent.

-Average the three acceptable values of percent C0,

and report the results to the nearest 0.1 percent.

4.2.6.2 For percent 02, repeat the analytical procedure

until the results of any three analyses differ by no

more than (a) 0.3 percent by volume when 02 is less
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4.2.7 After the analysis is completed, leak-check (mandatory) the

4.3 Multi-Point, Integrated Sampling and Analytical Procedure

4.3.1

Note: Although in most instances only CO, or 0,; is

than 15.0 percent or (b) 0.2 percent by volume when
02'15 greater than or equal to 15.0 percent.
Average the three acceptable values of percent 02_

and report the results to the nearest 0.1 percent.

4.2.6.3 For percent CO, repeat the analytical procedure untif
the results of any three analyses differ by no more 5
ﬁhan'Q.3 percent. Average the three acceptable
values of percent CO and'report the results to the

nearest 0.1 percent,

Orsat analyzer once again, as described in Section 5. For thg
results of the analysis to be valid, the Orsat analyzer must

pass this leak test before and after the analysis.

required; it is recommended that both CO, and 0, be
measured, and that Citation 5 in the Bibliography be used to %

validate the analytical data.

Both the minimum number of sampling points and the sampling
point 1dcation shall be as specified in Section 3.3.1 of this
method. The use of fewer points than specified is subject ta
the approVa] of the Control Agency's Authorized

Representative.




than 15.0 percent or (b) 0.2 percent by vo]umé when -
02 is greater than or equal to 15.0 percent.
Average the three acceptable values of percent 0,

and report the results to the nearest 0.1 percent.'

4;2.6.3 For percent CO, repeat the analytical procedure until
the results of any three analyses differ by no‘more '
fhan 0.3 percent. Average the three acceptable
vﬁlues oflpercent 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 the
results of the anaiysis to be valid, the Orsat analyzer must
pass this leak test before and after the analysis.

| Note: A1though in most instances only COZ or 02; fs
required; it is recommended that both CO2 and 02 be
measured, and that Citation 5 in the Bib]iqgraphy be used to

validate the analytical data.

4.3 Multi-Point, Integrated Sampling and Analytical Procedure
4,.3.1 Both the minimum number of sampling points and the'éamp}ing
point lacation shall be as specified in Section 3.3.1 of thisg
method. The use of fewer points than specified is subject to
the approval of the Control Agency's Authorized -

Representative.




'4.3.2 Follow the procedures outlined in Section 4.2.2 through 4.2.7,
except for the following: Traverse all sampling points and
sample at each point for an equal length of time. Record

sampling data as shown in Figure 3-3.

. ‘Leak-Check Procedure for Orsat Ana]yzefs

Moving an Orsat dnalyzer frequently causes it to leak. Thefefore, an
Orsat analyzer should be thorough]y leak-checked on site before the flue
gas sampie is introduced into it. The procedure for leak-checking an

Orsat analyzer’is:

5.1.1 Bring the 1iquid 1eve1 in each pipette up to the reference mark'

on the capillary tubing and then close the pipette stopcock

-

5.1.2 Raise the leveling bulb sufficiently to bring the confining
Tiquid meniscus onto the graduated portion of the burette and
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|the

pipette for movement over the next 4 minutes.

5.1.5  For the Orsat analyzer to pass the leak-check, two conditions

must be met,
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5.1.5.1 The Tiquid level in each pipette must not fall below
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 m during this 4-minute interval.
5.1.6 If the analyzer fails the leak-check procedure, all rubber
connections and stopcdcks should be checked until the cause of

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 MNomenclature.

Mg = Dry molecular weight, g/g-mole {1b/1b-mole)
Percent EA =  Percent excess air.

Percent COZ =  Percent CO2 by volume {dry basis).
| Percent 02 = Percent 02 by volume {dry basis).

Percent CO = Percent CO by volume (dry basis).

Pércént N, = Percent N, by volume (dry basis).

0.264 7' =  Ratio of 02 to N2 in air, v/v,

0.280 = Molecular weight of N2 or CO, divided by 100.
0.320 = Molecular weight of 0, divided by 100.

0.440 = Molecular weight of CO, divided by 100




5.1.5.1 The 1iquid level in each pipette must not fall below
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 m1 during this 4-minute interval.

5.1.6 If the analyzer fails the leak-check prdcedure, all rubber
connections and stopcdcks should be checkéd until the cause of
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,

M | = Dry molecular weight, g/g-mole (1b/1b-mole)

Percent EA Percent excess air,

Percent CO,  Percent C0, by volume (dry basis).

Percent 0, = Percent 0, by volume (dry basis).

Percent CO = Percent CO by volume (dry basis).

Pércént N, - = Percent N, by volume {dry basis).

0.264 =  Ratio of 02 to N2 in air, v/v.

0.280 = Molecular weight of N2 or CO, divided by 100.
0.320 = Molecular weight of 0, divided by 100.

0.440 = Molecular weight of CO2 divided by 100




6.2

6.3

Percent Excess Air. Calculate the percent excess air {if
applicable), by substituting the appropriate values of percent 0
C0, and N, (obtained from Section 4.1.3 or 4.2.4) into Equation
3-1.

o - percent 02 - 0.5 percent CO
percent. EA [é.264 percent N2 - percent Oz + 0.5 percent

Equation 3-1
Note: The equation above assumes that ambient air is used as thi

source of 02 and that the fuel does not contain appreciable amou

of M2 {as do coke or blast furnace gases). For those cases when

appreciable amounts of N, are present {coal, oil, and natural ga

do not contain appreciable amounts of Nz) or when aoxygen enricthnt

is used, alternate methods, subject to approval of the Control

Agency's Authorized Representative, are required.

Dry Molecular Weight. Use Equation 3-2 to calculate the dry

molecular weight of the stack gas.
My = 0.440 (percent COZ) + 0.320 (percent 02) +
0.280 (percent N, + percent C0)

Equation 3-2 -

Note: The above equation does not consider argon in air (about

percent, molecular weight of 37.7). A negative error of about O,

percent is introduced. The tester may opt to include argon in the

,é:] 100

nts

5

analysis using procedures subject to approval of the Control Agency's

Authorized Representative.
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

1.

Principle énd Applicability

1.1 Principle:

1.2 Applicability:

~ A gas sample is extracted at a constant rate from

'source; moisture is removed from the sample stream

~moisture content of stack gas.

and determined either volumetrically or

gravimetrically.

This method is applicable for determining the

Two procedures are giveh. Thé first is a réferenc
method, for accurate determinations of moisture
content (such as are needed io calculate emission
data). The second is an approximation method, whj
provides estimates of percent moisture to aid in
setting isokinetic samp1ing 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, stoichidmetric calculations, previous

experience, etc., are also acceptable.

The reference method fs often conducted

simultaneously with a pollutant emission measurement

run; when it is, calculation of percent isokinetic

4-1

the

€

ch



pollutant emissidn rate, etc., for the run shall be
based upon the results of the reference method or its
equivalent; these ca1cu1&tions shall not be based.. |

upon results of the approximation method, unless the

the Control Agency's Authorized Representative, to Qe
capable of yielding results within 1 percent H20 off

the reference method.

Note -

 determine the moisture percentage, either

| making appropriate

i
H

The reference method may yield questionab]ﬁ
results when applied to saturated gas
streams or to streams thaf contain water |
droplets. Therefore, when these conditioni
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 é
stream is saturated. Attach a temperatuke?
sensor [capable of measuring to +1%
(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 the

average stack gas temperature. Next,

by: (1) using a psychrometric chart and

4-2
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pollutant emissidn rate, etc.,, for the run shall be
based dpon the results of the reference method or its
equiva?ent; these calculations shall not be based.
upon results of the approximation method, unless the
approximation method is shown, to'the.satisfaction“of
the Control Agency's Authorized Representative, to be
capable of yielding results within 1 percent HZD 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 conditions
exist or are suspected, a second
determination of the moisture content shall
be made simultaneously with the reference
method, asrfo1ldws: Assume that the gas
stream is saturated. Attach a temperature
sensor [capab1e of measuring to + 1%
(2°F)] to the reference method probe.
Measure the stack gas temperature at each
traverse paint (see Section 2.2.1) during
the reference method traverse; calculate the
average stack gas temperature. Next,
determine the moisture percentage, either
by: (1) usiﬁg a psychrometric chart and

making appropriate




corrections if stack pressure is different
from that of the chart, or (2) using
saturation vapor pressure tables. In cases
where the psychrometric chart or the
saturation vapor pressure tables are not
applicable (based on evaluation of the
process), alternate methods, subject to the
approval of the Control Agency's Authorized

Representative, shall be used.

Reference Method
The procedure described in Method § for determining moisture content is

acceptable as a reference method.

2.1 Apparatus
A schematic of the sampling train used in this reference method is
shown in Figure 4-1. Al1l components shall be maintained and

calibrated according to the procedure outlined in Methad 5.

2.1.1 Probe. The probe is construcfed of stainless steel or g1asé
tubing, sufficiently heated_to prevent water condensation, and
is equipped with a filter eithéf 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 fubing
may be used for the probe, subject to the approval of the

Control Agency's Authorized Representative.

Condenser. The condenser conﬁists of four impingérs connected
'in series with ground glass, leak-free fittings or any
similarly leak-free non-contaminating fittings. Therfirst}
third, and fourth impingers shall be of the Greenburg-Smi th

design, modified by replacing the tip with a 1.3 centimeter
{(1/2 inch) ID glass tube ektending to about 1.3 cm (1/2 in,)
from the bottom of the flask. The second iﬁpinger shall be of
the Greenburg-Smith design with the standard tip.

Modifications (e.g., using flexible connections between the

L1

impingers, using materials other than glass, or using flexible
vacuum lines to connect the filter holder to the condenser)
may be used, subject to the approval of the Control Agency

Authorized Representative.

The first two impingers shall contain known volumes of water,

the third shall be empty, and the fourth shall contain a kpown
weight of 6 to 16 mesh indicating type silica gel, or
eqdiva]ent desiccant. If the silica gel has been previoUsly

used, dry at 175°C (350%F) for 2 hours. New silica gel |
may be used as received. A fhermometer, capable of measuring
- temperature to within 1% (2°F), shall be piaced at the

outlet of the fourth impinger, for monitoring purposes.




—

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 water .
that has been condensed and the moisture leaving the :
condenser, each to within 1 ml or 1 g. Acceptable weans are
to measure the condensed water, either gravimetrically or
vd]uhetrical]y, and to measure the moisture Teaving the

| condenser by: (1) monitoring the temperature and pressure at
the exit of the condenser and using Dalton's law of partia1'é
pressures, or'(Z)lpassing 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.

1f 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 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 (5.4°F), dry gas meter capable of measuring
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2.1.3

2.1.4

the sample gas stream and allows measurement of both the wate

Alternatively, any system may be used (subject to the approva

of the Control Agency's Authorized Representative} that cool s

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
vo1umetric&11y, 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 sgﬁp1e 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 i
the pump and meterfng devices and to avoid the need to make

corrections for moisture in the metered volume.

Cooling System.. An ice bath container and crushed ice {or

equivalent) are used to aid in condensing moisture.
Metering System. This system includes.a vacuum gauge,

leak-free pump, thermometers capable of measuring temperature

to within 3°C (5.4°F), dry gas meter capable of measuring
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2.1

2.1

2.2 Procedure.
(such as the impinger system described in Section 2.1.2)

incorporating volumetric analysis to measure the condensed moistu

.5

.6

vofume to within 2 percent, and related equipment as shown
Figure 4-1. Other metering systems; capable of maintainin
constant sampling rate and determining sample gas volume,
be used,‘subject to the_approva]»of the Contro1'Agency's

Authorized Representative,

Barometer.  Mercury, aneroid, or other barometer capable o

measuring atmospheric pressure to within 2.5 mm Hg (0.1 in.

Hg) may be used.
obtained from a nearby national weather service station, i

which case the station value (which is the absolute barome

pressure) shall be requested and an adjustment for elevation

differences between the weather station and the sampling p

shall be applied at a rate of minus 2.5 mm Hg (0.1 in. Hg)

30 m {100 ft) elevation increase or vice versa for elevation

decrease,

Graduated Cylinder and/or Balance. These items are used t
measure condensed water and moisture caught in the silica
to within 1 m] 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. The

balances are suitable for use here.

The following procedure is written for a condenser sy

in

ga

may

In many cases, the barometric readihg may be

n

tric

oint

per

stem
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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 Authorized
‘Represenfative, a minimum of eight traverse points shall be |
) used for,circh1ar stacks having diameters less than 0.61 m I
(24'in), a minimum of nine points shall be used for
rectangular stacks having equivalent diameters less than
O.Gi m (24 in), and a minimum of fweTve traverse points shali

be used in all other cases. The traverse points shall be é

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 Tength such

that all traverse points can be sampled. Consider sampling

from opposite sides of the stack (four total sampling ports),
for 1afge stacks, to permit 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 f

for each samp11ng point. Place known volumes of water in thé

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

4-8 | ‘ \ !




and silica gel and gravimetric analysis to measure the moisture

Teaving the condenser.

2.2.1

2,2.2

. used for circu]af stacks having diameters less than 0.61 m

0.61 m (24 in), and a minimum of twelve traverse points shall

first two impingers. Weigh and record the weight of the

‘silica géT plus impinger recorded.

Select a total sampling time such that a minimum total gas

Unless otherwise specified by the Control Agency's Authorized

Represéntative, a minimum of eight traverse points shall be

(24 in), a minimum of nine points shall be used for

rectangular stacks having equivdlent diameters less than

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 permit 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

O

for each sampling point. Place known volumes of water in the

silica gel to the nearest 0.5 Q, 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

volume of 0.60 scm (21 scf) will be collected, at a rate no
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2.2.3

2.2.4

holder. Plug the inlet to the first impinger (or filter

percent of constant rate, or as specified by the Control

greater than 0.02] m3/min (0.75.cfm). When both moisture

content and pollutant emission rate are to be determined,

the

moisture determination shall be simultaneous with, and for the

same totai length of time as, the pollutant emis;ion rate

unless otherwise specified in an applicable subpart of the

standards.

Set up the sampling train as shown in Figure 4-1. Turn of

run,

the

probe heater and (if applicable) the filter heating system to

temperatures of about 120% (248°F), to prevent water
condensation ahead of the condenser; allow time for the

temperature to stabilize. Place crushed ice in the ice ba

container. It is required that a leak check be performed
before and after each test as follows: Disconnect the pr

from the first impinger or (if applicable) from the filter

holder) and pull a 380 mm (15 in} Hg vacuum; a 1ower‘vacuup

may be used, provided that it is not exceeded during the

test. A leakage rate in excess of 4 percent of the‘averagF

sampling rate or 0.00057 m3/m1n (0.02 cfm), whichever is

less, is unacceptable. Following the leak check, reconnect

the probe to the sampling train.
During the sampling run, maintain a sampling rate within 1]

Agency's Authorized Representative. For each run, record

th

be

or

the
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2.2.5

2.2.6

gel {or silica gel plus impinger) to the nearest 0.5 g.

data required on the example data sheet shown in Figure 4-
Be sure to record the dry gas meter reading at the beginnij

and end of each sampling time increment and whenever samp]

is halted. Take other appropriate readings at each sample

point, at least once during each time increment.

To begin sampling, position the probe tip at the first
traverse point. Immediately start the pump and adjust thy

flow to the desired rate. Traverse the cross section,

L1

2.
ng
ing

sampling at each traverse point for an equal length of time.

Add more ice and, if necessary, salt to maintain a tempera

of less than 20°C (68°F) at the silica gel outlet.

After collecting the sample, disconnect the probe from the

L34

filter holder (or from the first impinger) and conduct a |

ture

eak

check (mandatory) as described in Section 2.2.3. Record the

L4

leak rate. If the leakage rate exceeds the allowable rate
the tester shall either reject the test results or shalil

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 silic

Record this information and calculate the moisture percent

as described in 2.3 below.

a

age,



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.

2.3.1 Nomenclature.

Bys . = Proportion of water vapor, by volume, in the gas

stream. :
"Mw =  Molecular weight of water, 18.0 g/g mole (18.0

1b/1b-mole). |

P =  Absolute pressure (for this method, same as 'i
barometric pressure) at the dry gas meter, mm Hg
(in Hg).

Pstd =  Standard abso1ute pressure, 760 mm Hg (29.92 in
Hg)

R = Ideal gas constant, 0.06236 {mm Hg) (m3)/

(g—mo]e% (K9) for metric units and 21.85 (in

Hg) (ft)/(1b-mole) (OR) for English units.
Tm = Absolute temperatdre at meter. OK (OR).
" Tstd = Standard absolute temperature, 2939 K
(5280R). :
Vm . = Dry gas volume measured by the dry gas meter, dgm
{dcf). :
A Vn = Incremental dry gas volume measured by dry gaé
meter at each traverse point, dcm (dcf).
Vm(std) = Dry gas volume measured by the dry gas meter,
corrected to standard conditions, dscm (dscf).
Vwc(std) =  VYolume of water vapor condensed corrected to.
standard conditions, scm (scf).
szg(std) = Volume of water vapor collected in silica gel
' “corrected to standard conditions, scm (scf).
V¢ = Final volume of condenser water, ml.
Vi = Initial vo1dme, if any, of condenser water, ml. |
We =  Final weight of silica gel plus impinger, g.




2.3 Calculations. Carry out the following calculations, retaining at

Teast one extra deci

Round off figures after final calculation.

2.3.1 Nomenclature.

'3

. Pstd =

AVn =
Vm(std) =
Vwc(std) ‘=

szg(std) 7 =

"~ . corrected to standard conditions, scm (scf).

mal figure beyond that of the acquired data.

Proportion of water vapor, by volume, in the gas
stream.

Molecular weight of water, 18.0 g/g mole (18.0
1b/1b-mole).

Absolute pressure (for this method, same as

barometric pressure) at the dry gas meter, mm Hg

{(in Hg).

Standard absolute pressure, 760 mm Hg (29.92 in
Hg) '

Ideal gas constant, 0.06236 (mm Hg) (m3)/
(g-mo]e& (K9) for metric units and 21.85 (in
Hg) (ft2)/(1b-mole} (OR). for English units.
Absolute temperatdre at meter. OK (OR).

Standard absolute temperature, 2930 K
(5280R}..

?ry gas volume measured by the dry gas meter, dc¢
dcf).

Incremental dry gas volume measured by dry gas
meter at each traverse point, dcm (dcf).

Dry gas volume measured by the dry gas meter,
corrected to standard conditions, dscm (dscf).

Volume of water vapor condensed corrected to
standard conditions, scm (scf).

Volume of water vapor collected in silica gel

Final volume of condenser water, ml.
Initial vo1dme, if any, of condenser water,'ml.

Final weight of silica gel hlus impinger, g.
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W3 = Initial weight of silica gel or silica gel plus
' impinger, g. '

y = Dry gas meter calibration factor.
Py = Density of water, 0.9982 g/ml1 (0.002201 1b/m1).
2.3.2 Volume of water vapor condensed.

- (Ve - Vi) pyw RTgtq
Vwe (std)

Pstd My
= Ky (V& = V§)
, 7 Equation |4-1
where: Kj = 0.001333 m3/m1 for metric units

0.04707 ft3/m! for English units
2.3.3 Volume of water vapor collected in silica gel.

{Wg - Wi) RTgeq

Vwsg(std) ~ Pstd My
= Ko (Hf - W)
. Equation #-2
where: Kz =  0.001335 m3/g for metric units

0.04715 ft3/g for English units

2.3.4 Sample gas volume.
Vin Y {Pr) (Tgtq)

= K3Y' (!hﬂh; |

Vm(std) =

T
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 vélue-

of Vm in Equation 4-3 as described in

Section 6.3 of Method 5.
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2.3.5 Moisture Content

Vwe(std) + Vwsg(std)
Vwc({std) * Vwsg(std) * Vm(std)

Bys =

Equation 4-4

NOTE: In saturated or moisture droplet-laden gas streams, tw
calculations of the moisture content of the stack gas

| shall be made, one using a value based upon the | __
saturated conditions (see Section 1.2); and another |
based upon the results of the impfnger analysis. The |
lower of these two values of B shall be considered .

correct.

2.3.6 Verification of constant sampling rate. For each time
increment, determine the AVm. Ca?culéte 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.

Approximation Method 7
The approximation method described below is presented only as a suggesteé
method (see Section 1.2).
3.1 Apparatus _
3.1.1 Probe. Stainless steel or glass tubing, sufficiently heated§

to prevent water condensation and equipped wjth 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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2.3.5 Moisture Content

Ywe(std) * Ywsg(std)
Ywc(std) * Vwsg(std) * Vm(std)

Bys =

Equation 4-4
NOTE: In saturated or moisture droplet-laden gas streams, two
calculations of the moisture content of the stack gas
- shall be made, one using a §a1ue based upon the N
saturated'conditions (see Sectioh.l.z); and another
based upon the results of the impiﬁger ana]ysis.‘ The
Tower of these two values of'Bws shall be considered

correct.

2.3.6 VYerification of constant sampling rate. For each time
increment, determine the av . Ca1qu1&te 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.

Approximation Method
The approximation method described below is presented only as a suggested
method (see Section 1.2). o
3;1 Apparatus
3.1.1 Probe. Stainless steel or glass tubing, sufficiently heated
to prevent water condensation and equipped gith a filter
(eithér 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 Impingers. Two midget impingers, each with 30 ml. cqpacity,
or equivalent.

~3.1.3 Ice Bath. Container and ice, to aid in condensing moisture in
impingers. |

3.].4 Drying Tube. Tube packed with new or regenerated 6-to 16-mesh
indicating-type silica gel {or equiVa]ent desiccant), to dry

'the sample gas and to protect the meter and pump.

3.1.

o

Valve. Needle valve, to reQu]ate the sample gas flow rate.

3.1.

(4]

Pump. Leak-free,'diaphragm type, or equivalent to pull the
gas.sample through the train. ‘
3.1.7 Volume meter. Dry gas meter, sufficiently accurate to measure

the sample volume within 2 percent and calibrated over thg

L1

range of flow rates and conditions actually encountered dyring
sampling.

3.1.8 Rate Meter. Rotameter to measure the flow range from O to 3
Tpm (0 to 0.11 cfm). |

3.1.9 Graduated cylinder, 25 ml. _

3.1.10 Barometer.- Mercury, aneroid, or othef barometer, as described
in Section 2.1.5. above. |

3.1.11 VYacuum Gauge. At least 760 mm Hg (30 in. Hg) gauge, to be
used for the sampling leak check.

3.2 Procedure

3.2.1 Place exactly 5 ml distilled water in‘each impinger,
Leak-check the sampling train as follows: Temporarily insert
a vacuum gauge at or near the probe inlet; then, plug the

probe inlét and pull a vacuum of at least 250 mm Hg (10 in
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3.3

3.2.3 After collecting the sample, combine the contents of the two?

Hg). Note the time rate of change of the dry gas meter dié]i
alternatively, a rotameter (0-40 cc/min.) may be temporarily
attached to the dry gas meter outlet to determine the leakage
rate. A Teak rate not in excess of 2 percent of the average§

sampling rate is acceptable.

Note - Carefully release the probe inlet plug before turnjpgg

off the pump.

3.2.2 Connect the probe, insert it into the stack, and sample at a
constant rate of 2 Tpm (0.071 cfm). Continue sampling until

the dry gas meter registers about 30 liters (1.1 ft3) or

until visible 1iquid droplets are carried over from the first
impinger to the second. Record temperature, pressure, and di&

gas meter readings as required by Figure 4-4.

impingers and measure the volume to the nearest 0.5 ml.

Calculations. The calculation method presented is designed to-
estimate the moisture in the stack gas; therefore, other data, whicﬁ
are only necessary for accurate moisture determinetions, are not i
collected. The following equations adequately estimate the moistur%
content;.for the. purpose of determinihg isokinetic sampling rate _E

settings.




3.3

3.2.2

3.2.3

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 determine the Teakag

rate. A leak rate not in excess of 2 percent of the avérage

sampling rate is acceptable.

Note ~ Carefully release the probe inlet plug before turning

off the pump.

Connect the probe, insert it into the stack, and sample at a
constant rate of 2 Tpm (0.071 cfm). Continue sampling until
the dry gas meter régisteﬁs about 30 liters (1.1 ft3)-or

until visfb1e liquid droplets are carried over from the firs
impinger to.the second. Record temperature, pressure, and d

gas meter readings as required by Figure 4-4.

After collecting the sample, combine the contents of the two

impingers and measure the volume to the nearest 0.5 ml.

Calculations. The calculation method presented is designed to-

estimate the moisture in the stack gas; therefare, other data, whic

are only necessary for accurate moisture determinations, are not

collected. The following equations adequaté1y estimate the moistur

content, for the-purpose of determining isokinetic sampling rate N

settings.

o
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3.3.1

Nomenclature.

Bym

_standard conditions, scm (scf).

Approximate proport1on by volume, of water
vapor in the gas stream leaving the second
impinger, 0.025.

Water vapor in the gas stream, proportion by |

volune.

Molecular weight of water, 18. 0 g/g-mole (18 0

1b/1b-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).
Idea1 gas constant, 0.06236 (mm Hg)

(m3)/(g-mole) (°K%)for metric units and %

21.85 (in Hg) (ft9)/1b-mole (9R) for

English units
Absolute temperéture at meter, 0 (OR),

Standard absolute temperature, 293%K
(528OR).

Final volume of impinger contents, ml.
Initial volume of impinger contents, ml,

Dry gas volume measured by dry gas meter, dc“
(dcf).

Dry gas volume measured by dry gas meter,

corrected to standard conditions, dscm (dscf).

Volume of water vapor condensed, corrected to

Density of water, 0.9982 g/m1 (0.002201 1b/m1§.

Dry gas meter calibration factor.




3.3.1

Nomenclature.

Bym

Vm(std)

Vwc(std)

Pw

v

y

_ vapor in the gas stream leaving the second

~Standard absolute pressure, 760 mm Hg (29.92

_ Absolute temperature at meter, O (OR).

Approximate proportion, by volume, of water
impinger, 0.025,

Water vapor in the gas stream, proportion by
volume. '

Molecular weight of water, 18.0 g/g-mole (18.
1b/1b-mole).

Absolute pressure (for this method, same as
barometric pressure) at the dry gas meter.

in Hg).

Ideal gas constant, 0.06236 {mm Hg)

(m3)/(g-mole) (OK% for metric units and
)

21.85 (in Hg) (ft?)/1b-mole (OR) for
English units

Standard absolute temperature, 2939K
(5280R). ' ‘

Final volume of impinger contents, ml.
Initial volume of impinger contents, ml.

Dry gas voTumé measured by dry gas meter, dcm
(dcf).. B

Dry gas volume measured by dry gas meter,
corrected to standard conditions, dscm (dscf).

Volume of water vapor condensed, corrected to
standard conditions, scm (scf).

Density of water, 0.9982 g/m1 (0.002201 1b/m]}.

Dry gas meter calibration factor.




3.3.2 Volume of water vapor collected. -

(Vf - Vilpw RT(std)
Pstd Mw

Vwe(std)

Equation 4-5

where: K.l 0.001333 m3/m1 for metric units
0.04707 ft3/m1 for English units

3.3.3 Gas Yolume

' - Pm T
Vp {std) = vm(Pstd) ( g;d)
= KoY Ym P
Tm
Equation 4-6
where: Kz = 0.3858 OK/mm Hg for metric units

17.64 OR/in. Hg for English units

3.3.4 Approximate moisture content.

Vwe + By

Vwc(std) * Vm(std)

Bws

- Vwe + (0.025)
Vwe(std) * ¥m({std)

Equation 4-7

| Galibration

4.1 For the reference method, calibrate equipment as sbecified in the

following sections of Method 5; Seétion 5-3 (metering system);
Section 5.5 (temperature gauges); and Section 5.7 (barometer). T
recommended leak check of the metering system (Section 5.6 of

Method 5) also applies to the reference method. For the

4-19

[he



Bibliography

1. Air Pollution Engineering Manual (Second Edition). Danielson, J.A.
(ed.). U.S. Environmental Protection Agency, Office of Air Quality

Planning and Standards. Research Triangle Park, NC. Publication No.
AP-40. 1973. '

2. Devorkin, Howard, et al. Air Pollution Source Testing Manual. |Air
Poltution Control District, Los Angeles, CA. Hovember 1963.

3. Methods for Determination of Velocity, Volume, Dust and Mist Content

of Gases. Western Precipitation Division of Joy Manufacturing Co., Los
Angeles, CA. Bulletin WP-50.  1968.

4-21




METHOD 5 - DETERMINATION OF PARTICULATE MATTER -EMISSIONS FROM STATIONARY

SOURCES

1. Frinciple and Applicability

1.1 Principle:

~Catch, (2) Probe Catch, (3) Impinger Catch, and (4)

1.2 Applicability:

particular mass, which inciudes any material that

Particulate matter is withdrawn isokinetica]]y‘from |

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 sténdards

or approved by the Control Agency's Authorized

Representative for a particuléte application. . The

condenses at or above the filtratﬁon temperature,
determined gravimetrically after removal of

uncombined water.

Since the definition of particulate matter is not

is

consistent in all rules, the particulate matter gatch

should be itemized by weight as follows: (1) Filter

Solvent Extract to allow adjustment of the
particulate matter determination to be consistent

with the applicable regulation.

This method is applicable for the determination of

particulate emissions from stationary sources.
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2.

Apparatus

2.1

Samp]fng 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 ofé
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 fpr the sampling train are
described in APTD-0576 (Citatfon 3 in Section 7). Since correct
usage is important in obtaining valid results, all users should redd
APTD-0576 and adopt the operating and maintenance procedures |
outlined in it, unless otherwise specified herein. The sampling
train consists of.the-fo11owing components:
2;1.1 Probe Nozzle. Stainless steel (316) or glass with sharpy
| tépered leading edgé. The angle 6f taper shall be 5300
and the-téper shall be on the outside to preserve a-
COnétant internal diameter. The pfobe nozzle shall be of
the button-hook or elbow design, unless dtherwise
- specified by the Control Agency's Authorized
Representative. If made of stainless steel, the nozz]é
shall be constructed from seamless tubing; other materials
of construction may be used, subject to the approval of ;.

the Control Agency's Authorized Representative.
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Apparatus

2.1 Sampling Train. A schematic of the sampling train used in thié_
method is shown in Figure 5-1. Complete construction details are
given in APTD-0581 (Citation 2 in Section 7); commercial models of
this trafn are also available. For changes from APTD-058] 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 are

described fn APTD-0576 (Citatfon 3 in-Section 7). Since correct

usage is important in obtaining valid results, all users should read

- APTD-0576 and adopt the operating and maintenance procedures

outlined in it, unless otherwise spécified herein. The sampling

train consists of,the‘fo110wing components:‘

2.1.1 Probe Nozzle. Stainless steel (316) or glass with sharp,
tapered leading edge. The angle 6f taper shall bekfsoo
and the taper shall be on the outside to preserve a
COnétant iﬁternal,diameter. The probe nozzle shall be of
the button-hook or elbow design, unless otherwise
specified by the Control Agency's Authorized
Representative. If made of stainless sfee], the nozzle
shall be constructed from seamless tubing; other materials
of cqnstruction may be used, subject to the approval of

the Control Agency's Authorized Representative,




TEMPERATURE SERSOR

- ‘Figure 5-1 Particulate Samg]_‘!ng Train
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2.1

.2

_heating system capable of maintaining a gas. temperature g

subpart of the standards or approved by the Control

-actual temperature at the-out1et.of the probe 1is not

“usually monitored during sampling, probes constructed

A range of nozzle sizes suitable for isokinetic samplhg

should be available, e.g., 0.32 to 1.27 cm (1/8 to 1/2

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 accordingwgo?

the procedures outlined in Section 5.

Probe Liner. Borosilicate or quartz glass tubing with aé

the exit end during sampling of 120+14°C (248+25%F),

or such other temperature as specified by an applicable

Agency's Authorized Representative for a particular

application. (The tester may opt to operate the equipment .

at a temperature lower than that specified.) Since the

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

it

used for stack temperatures up to about 480°C (900°F);

quartz 1iners shall be used for temperatures between 480|
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A range of nozzle sizes su1£ab1e for isokinetic sampling
should be available, e.g., 0.32 to 1.27 cm (1/8 to 1/2
in.) or 1hrger 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 accdrdingupg

the procedures outlined in Section 5.

2.1.2  Probe Liner. Borosilicate or quartz giass tubing with a
he;ting system capable of maintainihg é gas température at
the exit end during sampTing of 120i14°C (243i250F)’
or such other temperature as specified‘by an applicable
subpart of the standards or approved by the Controi.
Agency's Authorized Representative for a particular
application. (The tester may opt to operate the equipmext
at a temperature lower than that specified.) Since the
-actual temperature at the outlet of the‘probe is not
usually monitored during samp11ng, 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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1/

2.1

.3

Mention of trade names or specific products does not constitute
endorsement by the Air Resources Board.

~and 900°C (900 and 1,650°F). Both types of liners may

.or other corrosion res1stant metals) made of seamless

be used at higher temperatures than specified for shont
periods of timé, subject to the approval of the Control
Agency's Authorized'Representétive. The softening
temperature for borosilicate is\ézooc (1,508%F), and

for quartz it is 1,500°C (2,732°F).

Whenever practical, every effort should be made to use

borosilicate or quartz glass probe liners. Alternatively,

metal Tiners (e.g., 316 stainless steel, Incoloy 825,lj

tubing may be used, subject to the approval of the Control

Agency's Authorized Representative.

Pitot Tube. Type S, as described in Section 2.1 of Method

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) to allow

constant monitoring of the stack gas velocity. The impact

(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 as

outlined in Section 4 of Method 2.
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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 _“é
filter support and a silicone rubber gasket. Other
materials of construction (e.g. stainless steel, Tef]oﬁ,'

" Yiton) 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 durinj

sampling of 120 * 14%¢C {248_1'25°F), or such other

temperature as spetified by an applicable subpart of the|
standards or approved by the Control Agency's AuthoriZed;
Representative for a particular appiication. I
Alternatively, the tester may opt to operate the equipmeﬁt '
at a temperature Tower than that specified. A temperatuie

gauge capable of measuring temperature to within 3%
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2.1.4

2.1

2.1

.5

.6

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.

Filter Holder. Borosi]icdte 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 sHa]] be
attached immediately at the outlet of the probe (or

cyclone, if used).

Filter Heating System. Any heating system capable of
maintaining a temperature around the filter hoider durin
sampling of 120 + 14°C (248 + 25°F), or such other
temperature as specified by an app]icab]e subpart of the
standards or approved;by the Contro]rAgency‘s Authorized

Representative for a partfcuTar application.

‘Alternatively, the tester may opt to operate the equipme

at a temperature lower than that specified. A temperatu

gauge capable of measuring temperature to within 3%¢
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2.1.7

" (5.4%F) shall be installed so that the temperature

around the filter holder can be
regulated and moni tored during sampling. Heatihg syst

other than the one shown in APTD-0581 may be used.

Impinger train. The following system shall be used to -

determine the stack gas moisture content and
condensibles: Four impingers connected in series with
leak-free ground glass fittings or any similar leak-fr
non-contaminating fittings. The first, third, and fou
impingers shall be of the Greenburg-Smith design, mod;
by replacing the tip with 1.3 cm (1/2 in) ID glass tub
extending to about 1.3 cm (1/2 in) from the boftom of
flask. The second impinger shall be of the
Greenburg-Smith design with the standard tip.
Modifications {e.g., using flexible eonnections betwee
the impingers, using materia]s other than glass, or us
flexible vacuum 1ines to connect the filter holder to
impinger train) may be used, subject ot the approval ¢
the Control Agency's Authorized Representative. The f
and second impingers shall contain known quantities of
water (Section 4.1.3), the third shall be empty, and t
fourth shall contain a known weight of silica gel, or
equivalent desiccant. A thermometer, capable of measu

temperature to within 1°C {2°F) shall be placed at. the

outlet of the fourth impinger for monitoring purposes.
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Alternatively, any system that cools the sample gas strgam

and allows measurement of the water condensed and moisture .

leaving the impinger train, each to within 1 ml of 1 g may
-be used, subject to the approval of the Control Agency's%
Authorized Representative, Acceptable means are to R
' measure the condensed water either gravimetrical or
-volumetrically and to measure the moisture leaving the

impinger train by: (1) monitorihg the temperature and

pfessure 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 gé] are used to determine the

~ amount of moisture leaving the impinger train, it is
recommended that silica gel (or equivalent) still be used

between the impinger 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.

NOTE: If a determination of particulate matter collected

in the impingers is desired in addition to moisture

‘content, the impinger system described above shall be
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Alternétive1y, any system that cools the sample gas stream
and allows measureﬁent of the water condensed and moisture
leaving the impinger train, each to within 1 m1 or 1 g may
be used, subject to the approval of the Control Agency's
Authorized Representative. Acceptable means are to

- measure the condensed watef either gravimetrical or
-vo1umetrica11y and to measure the moisture leaving the
.1mpinger trainlby: (1) monitoring the temperature and
péessure at the exit of the impinger train and using
Dalton's law of partial pressures; or (2) passing the
sample gas étream through a tared silica gel (or
equivalent desiccaht) trap with exit gases kept below'

20°C (68°F) and determining the weight gain.

If means other than silica gé] are used to determine the
amount of moisture leaving the impinger train, it is
recommended that silica gel (or equivalent) sti11'be used
between the impingér system and pump to prevent moisture
condensatibn.jn the pump and metering devices and to avoid
the need to make corrections fdr moisture in the metered

volume,
NOTE: If a determination of particulate matter collected

in the impingers is desired in addition to moisture

- content, the impinger system described above shall be
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2.1.8

2.1.9

~ this method are met.

used, without modification. Individual control agencies
requiring this information shall be contacted as to the

sample recovery and analysis of the impinger contents,

Metering System. Vacuum gauge, 1eak-free puﬁp;
thermometers capable of measuring temperature to wfthfn

3% (5.4°F), dry gas meter capab]é.of measuring volume
to within 2 percent, and related equiment, as shown in
Figure 5-1, Other metering systems capable of‘maintaining
sampling rates within 10 percent of isokinetic and of
determining sample volumes to within.z percent may be

used, subjéct to the approval of the Control Agency's

‘Authori zed 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 that described in APTD-0581 or
APTD-0576 may be used provided that the specifications of

Barometer. Mercury, aneroid, or othér 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,




2.1.10

| extends beyond the leading edge of the probe sheath and

in which case the station value (which is the absolute
barbmetric pressure) shall be requested and an adjustmenf
for elevation differences between the weather station and
sampling point shall be applied at a rate of minus 2.5 mnj
Hg (0.1 in‘Hg) per 30 m (100 ft) elevation increase or

vice versa for elevation decrease.

Gas Density Détermination Equipment. Temperature sensor

and pressure gauge, as described in Sections 2.3 and 2.4:
of Method 2, and gas analyzer, if necessary, as describeq
in Method 3. The temperature sensor shall, préferab]y, de
permanently attached to the pitot tube or sampling probe

i
in a fixed configuration, such that the tip of the senson

does not touch any metal. Alternatively, the sensor mayé
be attached just prior to use in the field. Note, I
however, that if the temperature sensor is attached in tﬁe
fie)d, the sensor must be placed in an 1nterference-free§
arrangement with respect to the Type S pitot tube openinés
(see Method 2, Figure 2-7). As a second alternative, if;é

difference of not more than 1 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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2.1.10

'fie}d; the sensor must be placed in an interference-fre

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.

Gas Density Determination Equipment. Temperature sensor
and pressure gauge, as described iﬁ Sections 2.3 and 2.4
of Method 2, and gas ana1yzér, if nécessary, as describe
in Method 3. The temperature sensor shall, preferably,

permanently attached to the pitot tube or sampling prdbe

~ in a fixed configuration, such that the tip of the sensor

extends beyond the,]éading edge of the probe sheath and
does not touch any metal. Alternatively, the sensor ma
be attached just prior to use in the field. Note,

however, that if the temperature sensor is attached in the

arrangement with respect to the Type S pitot tube openings
(see Method 2, Figure 2-7). As a second a1térnat1ve, i
difference of not more than 1 percent in the average
vejocity measurement is to be introduced, the‘temperatu e
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.)



| 2.2 Sample Recovery. The following items are needed:

2.2.1  Probe-Liner and Probe-Nozzle Brushes. Nylon bristle
brushes with stainless steel wire handles. The praobe
brush shall have extensions (at least as long és‘thé.
probe) of stainless steel, Nylon, Téf1on, or similarly
inert materfa1. The brushes shall be properly sized and

shaped to brush out the probe Tiner ahd nozzle.

2.2.2 Wash Bottles - Two. Glass wash bottles are recommended;
polyethylene wash bottles may be used at the option ot
tester. it is recommended that acetone not be stored

polyethylene bottles for longer thah a month.

2.2.3 Glass Sample Storage Containers. Chemically resistant

y

F the

in

borosilicate glass bottles, for acetone washes, 500 ml or

1000 m1. 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.
'glass bottles have been found to be less prone td

leakage.) Alternatively, polyethylene bottles may be

{Narrow mouth

used,

2.2.4 Petri Dishes. For filter samples, glass or polyethylene,

unless otherwise specified by the Control Agency's

Authorized Representatfve;




2.2.5 Graduated Cylinder and/or Balance. To measure condensed

water to within 1 ml or 1g. 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 ang

in Section 2.3.4.

3

2.2.6 Plastic Storage Containers. Air-tight containers to stofe

sitica gel.

2.2.7 Funnel and Rubber Policeman. To aid in transfer of siliga
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.

2.3.1 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.




2.2.5 Graduated Cylinder and/or Balance. To measure condensed
water to within 1 ml or ig, Graduated cylinders Shé]1
have subdivisions no greater than 2 ml. Most 1aboratory
balances aré capable of weighing to the nearest 0.5 g or
less. Any of these balances is suitable for use.here and

in Section 2.3.4.

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 siltica
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.

2.3.1 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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3,

Reagents

3.1

2.3.5

2.3.6

2.3.7

Sampling.
3.1.

3.1

1

.2

~ sufficient for this purpose.

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 (<0.05

percent penetration) on 0.3-micron'diocty1 phthalate smoke

particles. The filter efficiency test shall be conducted

in accordance with ASTM standard method D2986-71. Test

data from the supplier's quality control program are

used, dry at 175°C (350°F) for 2 hours. New silica

'_Si1ica Gel. Indicating type, 6 to 16 mesh. If previously

gel may be used as received. Alternatively, other types

of desiccants {equivalent or better) may be used, subj
to the approval of the Control Agency's Authorized

Representative.
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3.2

 Sometimes, suppliers transfer acetone to glass bottles from metal

3.3

3.1.5 Stopcock Grease. Acetone-insoluble, heat-stable silicone

3.1.3 Water. When analysis of the material caught in the

impingers is requ1red dlstiIIed water shall be used. RUn
blanks prior to field use to e]im1nate a h1gh blank on

test samples.

3.1.4  Crushed Ice.

‘grease. This is not necessary if screw-on connectors with
Teflon sleeves, or similar, are used. Alternatively,
other types of stopcock grease may be use, subject to thé

approval of the Control Agency's Authorized Representative.

Sample Recovery. Acetone - reagent grade, € 0.001 percent residueé
in glass bottles - is required. Acetone from metal containers

generally has a high residue blank and should not be used.

containers; thus, acetone blanks shall be run prior to field use add
only acetone with Tow values (<0.001 percent) shall be used. In ng
case shall.a blank value of greater than 0.001 percent of the weight

of acetone used be subtracted from the sample weight.

Analysis. Two reagents are required for the analysis:

3.3.1 Acetone. - Same as 3.2.




3.1.3  Water. When analysis of the material caught in the
impingers is required, distilled water shall be used. "Run
blanks prior to field use to eliminate a high blank on

test samples.
3.1.4  Crushed Ice.
3.1.5 Stopcock Grease. Acetone-insoluble, heat-stable silicone

‘grease. This is not necessary if screw-on connectors with

- Teflon sleeves; or similar, are used. Alternatively,

L1°

other types of stopcock grease may be use, subject to thy

approval of the Control Agency's Authorized Representative.

3.2 Sample Recovery.r Acetone - reagent grade, € 0.001 percent residue,
in glas§ 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
containeré; thus, acetone blanks shall be run prior to field use and
only acétone with Tow values (<0.001 percent) shall be used. In no
case shall a blank value of greater. than 0.00i percent of the weight

of acetone used be subtracted from the sample weight.

3.3 Analysis. Two reagents are required for the analysis:

3.3;1 Acetone. Same as 3.Z.




3.3.2 Desiccant. Anhydrous calcium sulfate, indicating type. -
Alternatively, other types of desiccants may be used,
subject to the approval of the Control Agency's Authorized

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 experienced

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 herein.

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 or

sampling holder just prior to train assembly.

Check filters visually dgainst light for irregularities-
and flaws or pinhole leaks, Label filters of the proper
diameter on the back side near the edge using numbering

machine ink. As an alternative, label the shipping
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4.1

.2

" containers (glass or plastic petri dishes) and keep the

ambient pressure for at least 24 hours and weigh at

intervals of at least 6 hours to a constant weight,

weighed. Procedures other than those described, which

filters in these containers at all times except during

sampling and weighing.

Desiccate the filters at 20 + 5.6°C (68 + 10°F) and

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

othefwise 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

account for relative humidity effects, may be used,
subject to the approval of the Control Agency's Authorized

Representative.

Preliminary Determinations. Select the sampling site and
the minimum number of sampling points according to Method
1 or as specified by the Control Agency's Authorized
Representatfve.' Determine the stack pressure,

temperature, and the range of velocity heads using Methoq

2; it is recommended that a leak-check of the pitot 1ine§
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4.1

.2

~ containers (glass or plastic petri dishes) and keep the

sampling and weighing.

“ambient pressure for at least 24 hours and weigh at

intervals of at least 6 hours to a constant weight,

‘ subject to the appfovaT of the Control Agency's Authorized

filters in these containers at all times except during

Desiccate the filters at 20 + 5.6°C (68 + 10°F) and

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 the Contral Agency's Authoriied
Representétive). 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,
Representative,

Preliminary Determinations. Select the sampling site and
the minimum number of sampling peints according to Method
1 or as specified by the Control Agency's_Authorized
Representative. Determine the stéck pressure,

temperature, and the range of velocity heads using Method

2; it is recommended that a leak-check of the pitot lines




(see Method 2, Section 3.1) be performed. Determine the
moisture content using‘Approximation Method 4 or its
alternative for the purpose of making isokinetic sampling
rate settings. Determine the stack gas dry molecular
weight, as described in Method 2, Section 3}6; if
integrated Method 3 sampling is used for molecular we th
determination, the integrated bag sample shall be taken
simultaneously with, and for the same total iength of time

as, the particulate sample run.

Select a nozzle size based on the range of velocity heads,
such that it is not necessary to change the nozzle si e in
order to maintain isokinetié_samp]ing rates. During the
run, do not change the nozzle size. Ensure that the.
proper differential pressure gauge is chosen for the range
of velocity heads encountered (see Section 2.2 of -

Method 2).

Select a suitable probe liner and probe length such that
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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4.1

.3

‘greater time interval as specified by the Control Ageﬁcy

assembly or until sampling is about to begin.

procedures for the specific industry such that (1) the

sampling time per point is not less than 2 min. (or some

Authorized Representative), and (2) the sample volume

taken (corrected to standard conditions) will exceed theé

required minimum total gas sample volume. The latter is|

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. In thes
cases, the Control Agency's Authorized Representative's

approval must first be obtained.

Preparation of Collection Train. During preparation and|

assembly of the sampling train, keep all openings where

contamination can occur covered until just prior to
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4.1

.3

~minute, in order.to avoid timekeeping errors. The

. contamination can occur covered until just prior to

assembly or until sampling is about to begin.

procedures for the specific industry such that (1) the

sampling time per point is not less than 2 min. (or some

L7

greater time interval as specified by the Control Agencyf
Authorized Representative), and (2) the sample volume |
taken (corrected to standard conditions) will exceed the
reqdired minimum total gas sample volume. The Tatter is

based on an approximately éverage sampling rate.

It is recommended that the number of minutes sampled at

each point be an integer or an integer plus one-half
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 samp1é volumes. In these
cases, the Control Agency's Authorized Representative's

approval must first be obtained.

Preparation of Collection Train. During preparation and

assembly of the sampling train, keep all openings where




Place 100 ml of water in each of the first two impingers,

leave the third 1mpinger empty, and transfer approximately
200 to 300 g of preweighed silica gel from its cohtainer
to the fourth impinger. More silica gel may be usgd, but
care should be taken to ensure that it is not entrained
and carried out from the impinger dufing sampling. Place
the container in a clean place for 1ater use in the sample
recovery. Alternatively, the weight of the silica gel
plus impinger may be determined to the nearest 0.5 g and

recorded.

Using a tweezer or clean diSposab]e surgica1 g]dvés; place
a labeled (identified) and weighed mter, in the filter
ho1der. Be sure that the filter is properly centered and

the gasket properly p]éced so as to prevent the sample gas
stream from circumventing the filter. Check the filter

for tears after assembly is completed.

When glass 1iners are used, install the selected nozzle
using a Viton A 0-ring when stack temperaturés are less
than 260°C (500°F) and an asbestos string gasket ﬁhen
temperatures are higher. See APTD-0576 for details.

Other connecting systems using either 316 stainless steel .
or Teflon ferrules may be used. When metal liners are

used, install the nozzle as above or by a leak-free direct
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4.1.4

" Leak-Check Procedures.

4,1.4.1 Pretest Leak-Check. A pretest leak-check is

mechanical connection. Mark the probe with heat resista
tape or by some other method to denote the proper distan

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

joint;, greasing only the outer portion (see APTD—OS?S)
avoid possibility of contamination by the silicone. '
grease. _Subject'to the approval of the Control Agency's
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.

required. The following procedure shall be used.

After the sampling train has been assembled, turn ¢

and set the filter and probe heating systems at thq
desired operating temperatures. Allow time for thé
temperatures to stabilize. If a Viton A O-ring or
other leak-free connection is used in.assembling th

probe nozzle to the probe liner, leak-check the tri
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4.1.4

mechanical connection. Mark the probe with heat resista
tape or by some other method to denote the proper distan

into the stack or duct for each sampling point.

Set up the train ag in Figure 5-1, using (if necessary)
vefy 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. ‘Subjeét'to'the appraoval of the Control Agéncy's
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.

ALeak—Check Procedures. _
4.1.4.1 Pretest Leak-Check. A pretest leak-check is

required. The following procedure shall be used.

After the samp]ihg train has been assembled, turn o
and set the filter and prcbe heating systems at the
desired operating temperatures, Allow time for the
temperatures t0 stab11ize. If a Viton A O-ring or

other leak-free connection is used in assembiing th

probe nozzle to the probe liner, leak-check the trai
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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 ji

is not exceeded during the test.

If an asbestos string is used, do not connect the
probe to the train during the leak-check. Instea
leak-check the train by first plugging the inlet
the filter holder (cyc]one, if applicable) and
pulling a 380 mm Hg (15 in. Hg) vacuum (see Note
immediately above). Then connect the probe to th
train and leak-cehck at about 25 mm Hg (1 in Hg)
vacuum; alternétive]y, the probe may be leak-chec
with the rest of the sampling train, in one step,
380 mm Hg (15 in. Hg) vacuum. Leakage rates in
excess of 4 percent of the average sampling rate
0.00057 m3/min (0.02 cfm), whichever is less, are

unacceptable.

The following 1eak-check instructions for the
sampling train described in APTD-0576 and APTD-05
"may be helpful. Start the pump with bypass valve
fully opén and coarse adjust valve completely

closed. Partially open the coarse adjust valve a
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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 of

end the leak-check as shown below and start over,

Wwhen the leak-check is completed, first slowly remoye

the plug from the inlet to the probe, filter holdery.

or cyclone (if applicable) and immediately turn off|

the vacuum pump. This prevents the water in the
impingers from being forced backward into the filtef
holder and silica gel from being entrained backwardf

into the third impinger.

4,1.4.2 Leak-Checks During Sample Run. If, during the
sampling run, a component {e.g., filter assembly onr

impinger) change becomes necessary, a leak-check

shall be conducted immediately before the change is

made. The leak-check shall be done according to th

procedure outlined in Section 4.1.4.1 above, except
that it shall be done at a vacuum equal to or greatkr
than the maximum value recorded up to that pqint in
the test. If the leakage rate is found to be no

greater than 0.00057 m3/min-(0.02 cfm) or 4 percent
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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 i
the filter holder. Ifrthe desired vacuum is
exceeded, either leak-check at this higher vacuum or

end the 1eak-cﬁeck as shown below and start over.

When the leak-check is comb]eted, first slowly remove
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 fflter
holder and silica gel from being entrained backward

into the third impinger.

4,1.4.2 Leak-Checks During Sample Run. If, during the
sémpling 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, except

that it shall be done at a vacuum equal to or greater

- than the maximum value recorded up to that point.in

the test. If the leakage rate is found to be no

greater than 0.00057 m3/min (0.02 cfm) or 4 percent
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4.1.4.3

optional; if such leak-checks are done, the proce

of the average sampling rate (whichever is less),

results are acceptable and no correction will nee

be applied to the total volume of dry gas metered;

if, however, a higher leakage rate is obtained, t

tester shall either record the leakage rate and plan

the
d to

he

to correct the sample volume as shown in Section 6.3

of this method, or shall void the sampling run,

Immediately after component changes, leak-checks are

outlined in Section 4.1.4.1 above shall be used.

Post-test Leak-Check. A leak-check is mandatory gt

dure

the conclusion of each sampling run. The leak-check

shall be done in accordance with the procedures

outlined in Section 4.1.4.1, except that it shall

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 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 be
applied to the total volume of dry gas metered.
however, a higher leakage rate is obtained, the
tester shall either record the leakage fate and
correct the sample volume as shown in Section 6.3

this method, or shall void the sampling run.

be

of
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4.1.5

meter readings at the beginning and end of each sampling

Particulate Train Operation. During the sampling run,

maintain an isokinetic sampling rate (within 10 percent o

true isokinetic 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 o
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

=+

“hH

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 1ncremeﬂt

and additional readings when significant changes - (20
percent variation in velocity head readings) necessitate

édditional adjustments in flow rate. Level and zero the

manometer. Because the manometer level and zero may drift

due to vibrations and temperature changes, make periodic

checks during the traverse.
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4.1.5

Agency's Authorized Representative) and a temperature
" the standards or approved by the Control Agency's

For each run, record the data required on a data sheet

the initial dry gas meter reading. Record the dry gas

Particulate Train Operation. During the sampling run,
maintain an isokinetic sampling rate (within 10 percent of]

true isokinetic unless otherwise specified by the Control

around the filter of 120 + 14%C (248 + 25%F), or such

other temperature as specified by an applicable subpart of

Authorized Representative.

such as the one shown in Figure 5-2. Be sure to record

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
1east once at each sample point during each time increment
and additional readings when significant changes (20
percent variation in velocity head readings) necessitate
additional adjustments in flow rate. lLevel and 2ero the
manometer. Because the manometer level and zero may drifit
due to vibrations and temperature changes, make periodic

checks during the traverse.

5-24




Clean the portholes prior to the test run to minimize

chance of sampling deposited material. To begin sampl

remove the nozzle cap, verify that the filter and probe

heating systems are up to temperature, and that the pi
tube and probe are properly positioned. Position the
‘nozzle at the first traverse point with the tip pointi
directly into the gas stream. Immediately start the p
and adjust the flow to isokinetic conditions (Note:
During the period béfore sampling begins point the noz
dowhstream. Rotate the nozzle upstream immediately be
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 ¢
equivalent density (dry molecular weight) is equal to
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
are taken to compensate for the deviations. ‘(See Cita

7 in Section 7.)

When the stack is under significant negative pressure

(height of impinger stem), take care to close the coar

adjust valve before inserting the probe into the stack_
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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 specifiéd by the Control Agency's Authorized

Representative, being careful not to bump the probe nozz@e

into the stack walls when sampling near the walls or when

removing or inserting the probe through the portholes;

this minimizes the chance of extracting deposited materi

During the test run, make periodic adjustments to keep t

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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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.

Traversé the stack cross-section, as required by Method 1
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 through the portholes;

aamd

this minimizes the chance of extracting deposited material.

During.the test run, make periodic ﬁdjustments to keep the
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/si1icL
gel outlet. Also, periodiéa]ly 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 andther_comp1éte filter assémb]y b

used rather than attempting to change the filter itself.

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

catches.

A single train shall be used for the entire sample run
except in cases where simu]tanebus sampling is réquiré
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
other situations, the use of two or more trains will b
subject to the approval of the Control Agency's Author

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 nozz}e sizes were used on all trains, in whi
case, the front-half catches from the individual train
may be combined (as may the impinger catches) and one
anélysis of front-half catch and one analysis of impin
catch may be performed. Consult with the Control Agen

Authorized Representative for details concerning the

calcutation of results when two or more trains are used.

5-27

d in

all
e

ized

-

ch

ger

cy's




At the end of the sample run, turn off the coarse adjust’

valve, remove the probe and nozzle from the stack, turn

t = =

of f the pump, record the final dry gas meter reading, an
conduct a post-test leak-check, as outlined in Section |
- 4.1.4.3. Also, leak-check the pitot lines as describedbfn
.Method 2, Section 3.1; the lines must pass this E

1eak—check, in order to validate the velocity head data. .

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'bégins 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 cab
over it to‘prevent Tosing or gaining particulate matter. Do not cﬁp
off the probe tip tightly while the sampling train is cooling dowﬁ
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 hozz]e from thg stack, turn
off the pump, record the final dry gas meter reading, and
conduct a post-test teak-check, as outlined in Section
4.1.4.3. Also, leak-check the pitot 1ines as described in
.Method 2, Section 3.1; the iines must pass this

leak-check, in order to validate the velocity head data.

4.1.6 Calculation of Percent Isokinetic. Calculate pércent
isokinetic (ﬁee 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 éonditions, consult with the Control
Agency's AuthorizedvRepfesentative for possible variante

on the isokinetic rates.

4.2 -Samp1e 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 cap
| oygr it tp prevent losing or gaining particg1ate matter. Do not ch
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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Béforé moving the sample train to the cleanup site, remove the p
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

robe

Tter

intet where the probe was fastened and cap it. Remove the umbilical

cord from the last impinger and cap the impinger. If a flexible
line is used between the firét impinger or condenser and the fil
holder, disconnect the l1ine at the filter holder and 1et 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 intet. FEither ground-glass stoppers, p1astj

- caps, or serum caps may be used to close these openings.

Transfer the probe and filter-impinger assembly to the cleanup

ter

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. Take
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 disassémb]y and note any

abnormal conditions. Treat the samples as follows:

200
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- probe nozzie, probe fitting, probe 1iner, and from half of the

Container No. 1. Carefully remove the filtef from the filter holdér

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 th;
particulate cake is inside the fold. Carefully transfer to the N
petri dish any particulate matter and/or filter fibers which adheré
to the filter holder gasket, by using a dry nylon bristie brush

and/or a sharp-edged blade. Seal the container.

Container No. 2. Taking care to see that dust on the outside of the

probe or other exterior surfaces does not get into the sample,

quantitatively recover particulate matter or any condensate from tﬁe

filter holder by washing these components with acetone and p1acing§

the wash in a glass container. Distilled water may be used instea$

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 thé‘probe nozzle and clean the inside surface by
rinsing with acetone from a wash bottle and brushing with a ny]on
‘bristle brushi 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 fi]tef from the filter holder
and place it in its identified petri dish container. Use a pair of
tweezers and/or clean disposable surgical gloves to‘hand1e~the
filter. If it is necessary to foid the filter, do so sﬁch that the -
particulate cake is inside the fold. Carefully traﬁsfer to the
petri dish any particulate matter and/br filter fibers which adhere
to the fi]ter 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 the

probe or other exterior surfaces does not get into the sample,

w

quantitative1y recover particulate matter or any condensate from the
‘probe nozzle, probe fitting, probe Tiner, 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 acetonelwhen approved by the Control Aggncy's Authorized

. Representatiye 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 |
bristie ersh5 Brush until the acetone rinse shows no visible

particles, after which make a final rinse of the,insidé surface with

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 probe

while squirting acetone into its upper end so that all inﬁide

_surfaces will be wetted with acetone. Let the acetoné drain from
the Tower end into the sample container. A funnel (g1ass.6r
polyethylene) may be used to aid in transferring 1iquid washes to
the container. Follow the acetone rinse with a probé brush. Hold
the probe in an inclined position, squirt acetone into the upper end
as the probe brush is being pushed with a twisting action through
the probe; hold a sample container underneath the lower end of he
probe, and catch any acetone and particulate matter which is brushed
from the probe. Run the brush through the probe three times more
until no visible particulate hatter is carried out with the acetone
or until none remains in the probe liner on visual inspection. With
stainless steel or other metal probes, run the bkush through in the
above prescribed manner at least six times since metal probes have
small crevices in which particulate matter can be entrapped. R nsé
the brush with acetone, and quantitatively collect these‘wéshin s in
the sample container. After the brushing, make a final acetone

rinse of the probe as described above.
It is recommended that two people be used to clean the probe to

minimize sample losses. Between sampling runs, keep brushes clean

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
acétone. Rinse each surface three times or more if needed to remoJé
visible particulate. Make a final rinse of the brush and'fi1ter
ho]der. Carefully rinse out the glass cyclone, also (if
applicable). After all acetone washings and particulate matter hav;
been coi]ected in the sample container, tighten the 1id 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 iﬁs
condition. Transfer the silica gel from the fourth impinger to ité
.original container and seal. A funnel may make it easier to pour |
the silica gel without spilling. A rubber policeman may be used as

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 thé
gainin wefght is to be used for moisture calculations, do not use
any water or other liquids to transfer the silica gel. If a balanEe

is available in the field, follow the procedure far container No.

in Section 4.3.
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After ensuring that all joints have been wiped c1éan of.sificone
grease, clean the inside of the front haif of the'fi1ter 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 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 have
been coiIected in the sample container, tighten the 1id on the ’
sampTe 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 its
condition. Transfer the silica gel from the fourth impinger to its

original container and seal. A funnel may make it easier to pour
the silica gel without spilling. A rubber po1icemah may be used as
an aid in removing the silica gel from the impinger. It is not
necessary to rembve the small amount of dust particles that may
adhere to the impinger wall and are‘difficult to remove. Since the
ga{n in weight is to be used for moisture calculations, do not use
any water or other liquids to transfer the silica gel. If a balance
is available in the field, follow the procedure for container No. 3

in Sectibn 4, 3.
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Impinger w&ter. Treat the impingers as follows: Make a notation 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 graduated
cylinder or by weighing it to within + 0.5 g by using a balance [if
one is avai1ab]e). Record the volume or weight of 1iquid present.
This information is required to cé1ch]ate the moisture content of

the effluent gas. (See note, Section 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 that

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 stack
gas, catching the particu]ate in a filter, in the probe,
coﬁnecting tubing, and in the impingers, and dividing |the

weight of tﬁe 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 then
" condense in the impinger water. The weight of this liquid

particulate is determined by solvent extraction using
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methylene chloride followed by an aqueous phase -
extraction. Caution must therefore be used not to let any

acetone or other non-water rinse enter the impinger water.

For the APCD rules, the combined weight of the partiﬁuléﬁe
matter caught in the probe, the filter and the imping_ersf
is used in the determination of particulate matter
concentration. For some rules only the combined weighf ?f
the particﬁlate matter caught in the probe and filter is

used in the determination. Accordingly, it is advisable

~ to report the weight of the impinger catch separately sof
that both the APCD and the ARB determinations can be E
made. The total particulate matter catch may be itemize&
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 shoﬁn

in Figure 5-3. Handle each sample container as follows:

| Container No. 1. Leave the contents in the shipping container or'é
trénsfer the filter and any loose particulate from the sample |
container to a tared glass weighing dish. Desiccate for 24 hours'in
a desiccator containing anhydrous ca]cium su1faté. Weigh to a :
~ constant weight and report the results to the neareét 0.1 mg. For

purposes of this Section, 4.3, the term "constant weight" means a
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methylene chloride fo]]qwed by an aqueous phase i
extraction. Caution must therefore be used not to let any

acetone or other non-water rinse enter the impinger water.

For the APCD rules, the combined weight of the parti£u1ate
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 weighi of
-‘the particﬁ]ate matter caught in the probe and filter is
used in the determination. Accordingly, it is advisable
to report the weight of the impinger catch separately so
.that both the APCD and the ARB determinations can be
made. The total particulate matter catch may be itemizéd
by weight as follows: (1) Filter Catch, (2) Prdbe Catch,

(3) Impinger Catch, and (4) Solvent Extract.

4,3 Analysis. Record the data required on a sheet such as the one shown

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 in
a desjccator containing anhydrous calcium sulfaté. 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
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~ difference of no more than 0.5 mg or 1 percent of total weight 1
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°%¢ (220°F) for |

2 to 3 hours, cooled in the desiccator, and weighted to a éonsta
weight, unless otherwise specified_by the Control Agency's -

Authorized Representative. The tester may also opt to oven dry
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 du
transport. If a noticeable amount of leakage has occurred, eith
void the sample or use methods; subject to the approval of the

Control Agency's Authorized Representative, to cbrrect the final
results. Measure the liquid in this container either volumetric
to +1 ml or gravimetrically to #0.5 g. Transfer the contents to
tared 250-m1 beaker and evaporate to dryness at ambient temperat
and pressure.‘ADesiccate 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 gé1 (or silica gel plus -

impinger) to the nearest 0.5 g using a balance. This step may be

conducted in the field.

ess

the

ring

a]]y

ure

5-35



"apcetone Blank" Container. Measure acetone in this container either

volumetrically or gravimetrically. Transfer the acetone to a tared

| 250-m1 beaker and evaporate to dryness at ambient temperature and
préssure. 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. 3
b i

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 “pumping,” 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. 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 threé

separate measureﬁents using different diémeters each time, and
obtain the average of the measurements. The difference between th?
high and Tow numbers shall not exceed 0.1 mm (0.004 in.). When
hozZles become nicked, dented, or corroded, they shall be reshaped!
Sharpened, and reca1ibrated before use. Each nozzle shall be |

permanently and uniquely identifed.
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5. Calibration

Maintain a 1aboratory'1dg of all calibrations.

5.1

"Acetone Blank" Container. Measure acetone in this container either
volumetrically or gravimetrically. Transfer the acetone to a tared
250-m1 beaker and evaporate to dryness at ambient temperature and
préssure. Desiccate for 24 hours and weigh to a cdnstant weight.

Report the results to the nearest 0.1 mg.

Note - At the option of the tester, the Eontents of Container No. 2
as well as tﬁe 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,ﬁ'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.

Probe Nozzle. Probe nozzles shall be calibrated before their

initial use in the fie1d; Using a micrometer, measure.the inside
diameter of nozzle to the nearest 0.025 mm (0,001 iﬂ.). Make three
separate measurements using different didmeters each time, and
obtafn the average of the measurements. The difference between the
high and low numbers shall not exceed 0.1 mm (G.004 in.). When
nozzles become nicked, dented, or corroded, they shall be reshaped,
Sharpened, and recalibréted before use. Each nozzle shall be

permanently and uniquely identifed,
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5.2

5.3

~according to the procedure outlined in Section 4 of Method 2.

Pitot Tube. The Type S pitot tube assembly shall be calibrated

Metering System. Before its initial use in the field, the meteﬁ
system shall be calibrated éccording to Fhe procedure outlined i
APTD-0576. Instead of physically adjusting the dfy gas meter dj
readings to correspond to the wet test meter readings, calibrati
factors may be used to mathematically correct the gas meter dia]
readings to the proper values. Before calibrating tge metering
system, it is suggested that a leak-check be conducted. For

metering systems having diaphragm pumps, the novmal Teak—checki
procedure will not detect 1eakages within the pump. For these‘ﬁ

the following leak-check procedure is suggested: make a 10-miny

calibration run at 0.00057 m3/min (0.02 ¢cfm); at the end éf the|

run, take the difference of the measured wet test meter and dry

meter vo1umes; divide the difference by 10, to get the leak rate.

The leak rate should not exceed 0.00057 m3/min {0.02 cfm).

After each fieid use, the calibration of the metering‘systems sh
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 test
series. To adjust the vacuum, insert a valve between the wet te
meter and the inlet of the metering systeﬁ. Calcutlate the aver$
value of the calibration factor. If the calfbration has changed
more than 5 percent, recalibrate the mefer over the full range o

orifice settings, as outlined in APTD-0576.
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5.4

5.5

5.6

‘Leak Check of Metering System Shown in Figure 5-1. That portion of

“after the pump will result in less volume being recorded than is

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 anqé
after a test series differ by more than 5 percent, the test serieéé
shall either be voided, or calculations for the test series shall &e
performed using whichever meter coefficient value (i.e., before“oré
after) gives the lower value of total sample volume.

y
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.

Temperature Gauges. Use the procedure in section 4.3 of Method 2 ﬁo
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.

the sampling train from the pump to the orifice meter should be

o

1eak-checked prior to initial use and after each shipment. Leakagf
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5.4

5.5

5.6

| Probe Heater Calibration. The probe heating system shall be

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 ang
after a test series differ by more than 5 percent, the test serieél
shall either be voided, or calculations for the test series shall b
performed using whichever meter coefficient value (i.e., beforeiSr

dfter) gives the lower value of total sample volume,

=

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. | |

Temperature Gauges. Use the procedure in section 4.3 of Method 2 t
calibrate in-stack temper