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AMEND: 340-012-0054

RULE TITLE: Air Quality Classification of Violations

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding division 261 to the list of possible violations.

RULE TEXT:

(1) Class I

(a) Constructing a new source or modifying an existing source without first obtaining a required New Source
Review/Prevention of Significant Deterioration (NSR/PSD) permit;

(b) Constructing a new source, as defined in OAR 340-245-0020, without first obtaining a required Air Contaminant
Discharge Permit that includes permit conditions required under OAR 340-245-0005 through 340-245-8050 or
without complying with Cleaner Air Oregon rules under OAR 340-245-0005 through 340-245-8050;

(c) Failing to conduct a source risk assessment, as required under OAR 340-245-0050;

(d) Modifying a source in such a way as to require a permit modification under OAR 340-245-0005 through 340-245-
8050, that would increase risk above permitted levels under OAR 340-245-0005 through 340-245-8050 without first
obtaining such approval from DEQ;

(e) Operating a major source, as defined in OAR 340-200-0020, without first obtaining the required permit;

(f) Operating an existing source, as defined in OAR 340-245-0020, after a submittal deadline under OAR 340-245-0030
without having submitted a complete application for a Toxic Air Contaminant Permit Addendum required under OAR
340-245-0005 through 340-245-8050;

(g) Exceeding a Plant Site Emission Limit (PSEL);

(h) Exceeding a risk limit, including a Source Risk Limit, applicable to a source under OAR 340-245-0100;

(i) Failing to install control equipment or meet emission limits, operating limits, work practice requirements, or
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performance standards as required by New Source Performance Standards under OAR 340 division 238 or National
Emission Standards for Hazardous Air Pollutant Standards under OAR 340 division 244;

(j) Exceeding a hazardous air pollutant emission limitation;

(k) Failing to comply with an Emergency Action Plan;

(1) Exceeding an opacity or emission limit (including a grain loading standard) or violating an operational or process
standard, that was established under New Source Review/Prevention of Significant Deterioration (NSR/PSD);

(m) Exceeding an emission limit or violating an operational or process standard that was established to limit emissions
to avoid classification as a major source, as defined in OAR 340-200-0020;

(n) Exceeding an emission limit or violating an operational limit, process limit, or work practice requirement that was
established to limit risk or emissions to avoid exceeding an applicable Risk Action Level or other requirement under
OAR 340-245-0005 through 340-245-8050;

(o) Exceeding an emission limit, including a grain loading standard, by a major source, as defined in OAR 340-200-0020,
when the violation was detected during a reference method stack test;

(p) Failing to perform testing or monitoring, required by a permit, permit attachment, rule or order, that results in failure
to show compliance with a Plant Site Emission Limit or with an emission limitation or a performance standard
established under New Source Review/Prevention of Significant Deterioration, National Emission Standards for
Hazardous Air Pollutants, New Source Performance Standards, Reasonably Available Control Technology, Best
Available Control Technology, Maximum Achievable Control Technology, Typically Achievable Control Technology,
Lowest Achievable Emission Rate, Toxics Best Available Control Technology, Toxics Lowest Achievable Emission Rate,
or adopted under section 111(d) of the Federal Clean Air Act;

g) Causing emissions that are a hazard to public safety;

r) Violating a work practice requirement for ashestos abatement projects;

s) Improperly storing or openly accumulating friable asbestos material or asbestos-containing waste material,

(
(
(
(t) Conducting an asbestos abatement project, by a person not licensed as an asbestos abatement contractor;
(u) Violating an OAR 340 division 248 disposal requirement for asbestos-containing waste material;

(v) Failing to hire a licensed contractor to conduct an asbestos abatement project;

(w) Openly burning materials which are prohibited from being open burned anywhere in the state by OAR 340-264-
0060(3), or burning materials in a solid fuel burning device, fireplace, trash burner or other device as prohibited by OAR
340-262-0900(1);

(x) Failing to install certified vapor recovery equipment;

(y) Delivering for sale a noncompliant vehicle by a vehicle manufacturer in violation of Oregon Low Emission and Zero
Emission Vehicle rules set forth in OAR 340 division 257;

(z) Exceeding an Oregon Low Emission Vehicle average emission limit set forth in OAR 340 division 257;

(aa) Failing to comply with Zero Emission Vehicle (ZEV) sales requirements or to meet credit retirement and/or deficit
requirements under OAR 340 division 257,

(bb) Failing to obtain a Motor Vehicle Indirect Source Permit as required in OAR 340 division 257;

(cc) Selling, leasing, or renting a noncompliant vehicle by an automobile dealer or rental car agency in violation of
Oregon Low Emission Vehicle rules set forth in OAR 340 division 257;

(dd) Failing to comply with any of the clean fuel standards set forth in OAR 340-253-0100(6) and Tables 1 and 2 of OAR
340-253-8010;

(ee) Committing any action related to a credit transfer that is prohibited in OAR 340-253-1005(8);

(ff) Inaccurate reporting that causes illegitimate credits to be generated in the Oregon Clean Fuels Program, OAR
chapter 340, division 253, or that understates a regulated party’s true compliance obligation denominated in deficits
under such program;

(gg) Making misstatements about material information or knowingly or recklessly providing false information when
submitting an application for a carbon intensity score under OAR 340-253-0450;

(hh) Failing to timely submit a complete and accurate annual compliance report under OAR 340-253-0100(8);
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(ii) Failing to timely submit a complete and accurate emissions data report under OAR 340-215-0044 and OAR 340-
215-0046;

(i) Submitting a verification statement to DEQ prepared by a person not approved by DEQ under OAR 340-272-0220
to perform verification services;

(kk) Failing to timely submit a verification statement that meets the verification requirements under OAR 340-272-
0100 and OAR 340-272-0495;

(I Failing to submit a revised application or report to DEQ according to OAR 340-272-0435;

(mm) Failing to complete re-verification according to OAR 340-272-0350(2);

(nn) Failing to timely submit a Methane Generation Rate Report or Instantaneous Surface Monitoring Report according
to OAR 340-239-0105;

(00) Failing to timely submit a Design Plan or Amended Design Plan in accordance with OAR 340-239-0110(1);

(pp) Failing to timely install and operate a landfill gas collection and control system according to OAR 340-239-0110(1);
(gq) Failing to operate a landfill gas collection and control system or conduct performance testing of a landfill gas
control device according to the requirements in OAR 340-239-0110(2);

(rr) Failing to conduct landfill wellhead sampling under OAR 340-239-0110(3);

(ss) Failing to comply with a landfill compliance standard in OAR 340-239-0200;

(tt) Failing to conduct monitoring or remonitoring in accordance with OAR 340-239-0600 that results in a failure to
demonstrate compliance with a landfill compliance standard in OAR 340-239-0200 or the 200 ppmv threshold in OAR
340-239-0105(5)(b) or OAR 340-239-0400(2)(c);

(uu) Failure to take corrective actions in accordance with OAR 340-239-0600(1); or

(vv) Failing to comply with a landfill gas collection and control system permanent shutdown and removal requirement in
OAR 340-239-0400(1).

(ww) Delivering for sale a new noncompliant on highway heavy duty engine, truck or trailer in violation of rules set forth
under OAR 340 division 261.

(2) Classlll:

(a) Constructing or operating a source required to have an Air Contaminant Discharge Permit (ACDP), ACDP
attachment, or registration without first obtaining such permit or registration, unless otherwise classified,;

(b) Violating the terms or conditions of a permit, permit attachment or license, unless otherwise classified;

(c) Modifying a source in such a way as to require a permit or permit attachment modification from DEQ without first
obtaining such approval from DEQ, unless otherwise classified;

(d) Exceeding an opacity limit, unless otherwise classified,;

(e) Exceeding a Volatile Organic Compound (VOC) emission standard, operational requirement, control requirement or
VOC content limitation established by OAR 340 division 232;

(f) Failing to timely submit a complete ACDP annual report or permit attachment annual report;

(9) Failing to timely submit a certification, report, or plan as required by rule, permit or permit attachment, unless
otherwise classified;

(h) Failing to timely submit a complete permit application, ACDP attachment application, or permit renewal application;
(i) Failing to submit a timely and complete toxic air contaminant emissions inventory as required under OAR 340-245-
0005 through 340-245-8050;

(j) Failing to comply with the open burning requirements for commercial, construction, demolition, or industrial wastes
in violation of OAR 340-264-0080 through 0180;

(k) Failing to comply with open burning requirements in violation of any provision of OAR 340 division 264, unless
otherwise classified; or burning materials in a solid fuel burning device, fireplace, trash burner or other device as
prohibited by OAR 340-262-0900(2).

(1) Failing to replace, repair, or modify any worn or ineffective component or design element to ensure the vapor tight
integrity and efficiency of a stage | or stage Il vapor collection system;

(m) Failing to provide timely, accurate or complete notification of an asbestos abatement project;
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(n) Failing to perform a final air clearance test or submit an asbestos abatement project air clearance report for an
asbestos abatement project;

(0) Violating on road motor vehicle refinishing rules contained in OAR 340-242-0620;

(p) Failing to comply with an Oregon Low Emission Vehicle reporting, notification, or warranty requirement set forth in
OAR division 257,

(g) Failing to register as a regulated party in the Oregon Clean Fuels Program under OAR 340-253-0100(1) and (4),
when the person is a producer or importer of blendstocks, as defined in OAR 340-253-0040;

(r) Failing to register as an aggregator or submit an aggregator designation form under OAR 340-253-0100(3) and
(4)(c);

(s) Failing to keep records under OAR 340-253-0600 when the records relate to obtaining a carbon intensity under
OAR 340-253-0450;

(t) Failing to keep records related to obtaining a carbon intensity under OAR 340-253-0450;

(u) Failing to timely submit a complete and accurate quarterly report under OAR 340-253-0100(7);

(v) Violating any requirement under OAR Chapter 340 division 272, unless otherwise classified; or

(w) Violating any requirement under OAR 340, division 239, unless otherwise classified.

(x) Failing to comply with the reporting notification or warranty requirements for new engines, trucks, and trailers set
forth in OAR Chapter 340, division 261.

(3)Class lII:

(a) Failing to perform testing or monitoring required by a permit, rule or order where missing data can be reconstructed
to show compliance with standards, emission limitations or underlying requirements;

(b) Constructing or operating a source required to have a Basic Air Contaminant Discharge Permit without first
obtaining the permit;

(c) Modifying a source in such a way as to require construction approval from DEQ without first obtaining such approval
from DEQ, unless otherwise classified,;

(d) Failing to revise a notification of an asbestos abatement project when necessary, unless otherwise classified;

(e) Submitting a late air clearance report that demonstrates compliance with the standards for an asbestos abatement
project;

(f) Licensing a noncompliant vehicle by an automobile dealer or rental car agency in violation of Oregon Low Emission
Vehicle rules set forth in OAR 340 division 257;

(9) Failing to register as a regulated party in the Oregon Clean Fuels Program under OAR 340-253-0100(1) and (4),
when the person is an importer of finished fuels, as defined in OAR 340-253-0040; or

(h) Failing to keep records under OAR 340-253-0600, except as provided in subsection (2)(s).

[Note: Tables and Publications referenced are available from the agency.]

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.045
STATUTES/OTHER IMPLEMENTED: ORS 468.020, 468A.025
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AMEND: 340-012-0140

RULE TITLE: Determination of Base Penalty

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding division 261 to the list of possible violations.

RULE TEXT:

(1) Except for Class Il violations and as provided in OAR 340-012-0155, the base penalty (BP) is determined by
applying the class and magnitude of the violation to the matrices set forth in this section. For Class Il violations, no
magnitude determination is required.

(2) $12,000 Penalty Matrix:

(@) The $12,000 penalty matrix applies to the following:

(A) Any violation of an air quality statute, rule, permit or related order committed by a person that has or should have a
Title V permit or an Air Contaminant Discharge Permit (ACDP) issued pursuant to New Source Review (NSR)
regulations or Prevention of Significant Deterioration (PSD) regulations, or section 112(g) of the federal Clean Air Act,
unless otherwise classified.

(B) Open burning violations as follows:

(i) Any violation of OAR 340-264-0060(3) committed by an industrial facility operating under an air quality permit.

(i) Any violation of OAR 340-264-0060(3) in which 25 or more cubic yards of prohibited materials or more than 15 tires
are burned, except when committed by a residential owner-occupant.

(C) Any violation of the Oregon Low Emission and Zero Emission Vehicle rules (OAR 340-257) by a vehicle
manufacturer.

(D) Any violation of ORS 468B.025(1)(a) or (1)(b), or of 468B.050(1)(a) by a person without a National Pollutant
Discharge Elimination System (NPDES) permit, unless otherwise classified.

(E) Any violation of a water quality statute, rule, permit or related order by:

(i) A person that has an NPDES permit, or that has or should have a Water Pollution Control Facility (WPCF) permit, for
amunicipal or private utility sewage treatment facility with a permitted flow of five million or more gallons per day.

(i) A person that has a Tier 1 industrial source NPDES or WPCF permit.

(iii) A person that has a population of 100,000 or more, as determined by the most recent national census, and either has
or should have a WPCF Municipal Stormwater Underground Injection Control (UIC) System Permit, or has an NPDES
Municipal Separated Storm Sewer Systems (MS4) Stormwater Discharge Permit.

(iv) A person that installs or operates a prohibited Class I, 11, I11, IV or V UIC system, except for a cesspool.

(v) A person that has or should have applied for coverage under an NPDES Stormwater Discharge 1200-C General
Permit for a construction site that disturbs 20 or more acres.

(F) Any violation of the ballast water statute in ORS Chapter 783 or ballast water management rule in OAR 340, division
143.

(G) Any violation of a Clean Water Act Section 401 Water Quality Certification by a 100 megawatt or more
hydroelectric facility.

(H) Any violation of a Clean Water Act Section 401 Water Quality Certification for a dredge and fill project except for
Tier 1, 2A or 2B projects.

(I) Any violation of an underground storage tanks statute, rule, permit or related order committed by the owner,
operator or permittee of 10 or more UST facilities or a person who is licensed or should be licensed by DEQ to perform
tank services.

(J) Any violation of a heating oil tank statute, rule, permit, license or related order committed by a person who is licensed
or should be licensed by DEQ to perform heating oil tank services.

(K) Any violation of ORS 468B.485, or related rules or orders regarding financial assurance for ships transporting
hazardous materials or oil.

(L) Any violation of a used oil statute, rule, permit or related order committed by a person who is a used oil transporter,
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transfer facility, processor or re-refiner, off-specification used oil burner or used oil marketer.

(M) Any violation of a hazardous waste statute, rule, permit or related order by:

(i) A person that is a large quantity generator or hazardous waste transporter.

(ii) A person that has or should have a treatment, storage or disposal facility permit.

(N) Any violation of an oil and hazardous material spill and release statute, rule, or related order committed by a covered
vessel or facility as defined in ORS 468B.300 or by a person who is engaged in the business of manufacturing, storing or
transporting oil or hazardous materials.

(O) Any violation of a polychlorinated biphenyls (PCBs) management and disposal statute, rule, permit or related order.
(P) Any violation of ORS Chapter 465, UST or environmental cleanup statute, rule, related order or related agreement.
(Q) Unless specifically listed under another penalty matrix, any violation of ORS Chapter 459 or any violation of a solid
waste statute, rule, permit, or related order committed by:

(i) A person that has or should have a solid waste disposal permit.

(ii) A city with a population of 25,000 or more, as determined by the most recent national census.

(R) Any violation of the Oregon Clean Fuels Program under OAR Chapter 340, division 253 by a person registered as an
importer of blendstocks,

(S) Any violation classified under OAR 340-012-0054 (1) (ee), (ff), or (gg).

(T) Any violation of the Oregon Greenhouse Gas Reporting Program under OAR Chapter 340, division 215 by a person
with greenhouse gas emissions greater than or equal to 25,000 metric tons per year or by a person that has not
reported greenhouse gas emissions to DEQ during the past five years, or by a person for which DEQ has insufficient
information to accurately estimate emissions.

(U) Any violation of the Third Party Verification rules under OAR Chapter 340, division 272.

(V) Any violation of the Landfill Gas Emissions rules under OAR Chapter 340, division 239 by a person required to
comply with OAR 340-239-0110 through OAR 340-239-0800.

(W) Any violation of the rules for Emission Standards for New Heavy-Duty Trucks under OAR Chapter 340 division 261
by engine, truck or trailer manufacturers and dealers.

A) Class I:
i) Major — $12,000;

b) The base penalty values for the $12,000 penalty matrix are as follows:
i

(

(

(

(if) Moderate — $6,000;
(iii) Minor — $3,000.
(B) Class Il

(i) Major — $6,000;
(ii) Moderate — $3,000;

(iii) Minor — $1,500.

(C) Class I11: $1,000.

(3) $8,000 Penalty Matrix:

(@) The $8,000 penalty matrix applies to the following:

(A) Any violation of an air quality statute, rule, permit, permit attachment, or related order committed by a person that
has or should have an ACDP permit, except for NSR, PSD and Basic ACDP permits, unless listed under another penalty
matrix, unless otherwise classified.

(B) Any violation of an asbestos statute, rule, permit or related order except those violations listed in section (5) of this
rule.

(C) Any violation of a vehicle inspection program statute, rule, permit or related order committed by an auto repair
facility.

(D) Any violation of the Oregon Low Emission Vehicle rules (OAR 340-257) committed by an automobile dealer or an
automobile rental agency.

(E) Any violation of a water quality statute, rule, permit or related order committed by:
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(i) A person that has an NPDES Permit, or that has or should have a WPCF Permit, for a municipal or private utility
sewage treatment facility with a permitted flow of two million or more, but less than five million, gallons per day.

(i) A person that has a Tier 2 industrial source NPDES or WPCF Permit.

(iii) A person that has or should have applied for coverage under an NPDES or a WPCF General Permit, except an
NPDES Stormwater Discharge 1200-C General Permit for a construction site of less than five acres in size or 20 or
more acres in size.

(iv) A person that has a population of less than 100,000 but more than 10,000, as determined by the most recent
national census, and has or should have a WPCF Municipal Stormwater UIC System Permit or has an NPDES MS4
Stormwater Discharge Permit.

(v) A person that owns, and that has or should have registered, a UIC system that disposes of wastewater other than
stormwater or sewage or geothermal fluids.

(F) Any violation of a Clean Water Act Section 401 Water Quality Certification by a less than 100 megawatt
hydroelectric facility.

(G) Any violation of a Clean Water Act Section 401 Water Quality Certification for a Tier 2A or Tier 2B dredge and fill
project.

(H) Any violation of an UST statute, rule, permit or related order committed by a person who is the owner, operator or
permittee of five to nine UST facilities.

(I) Unless specifically listed under another penalty matrix, any violation of ORS Chapter 459 or other solid waste
statute, rule, permit, or related order committed by:

(i) A person that has or should have a waste tire permit; or

(i) A person with a population of more than 5,000 but less than or equal to 25,000, as determined by the most recent
national census.

(J) Any violation of a hazardous waste management statute, rule, permit or related order committed by a person that is a
small quantity generator.

(K) Any violation of an oil and hazardous material spill and release statute, rule, or related order committed by a person
other than a person listed in OAR 340-012-0140(2)(a)(N) occurring during a commercial activity or involving a derelict
vessel over 35 feetin length.

(L) Any violation of the Oregon Clean Fuels Program under OAR Chapter 340, division 253 by a person registered as a
credit generator, an aggregator, or a registered fuel producer unless the violation is otherwise classified in this rule.
(M) Any violation of the Oregon Greenhouse Gas Reporting Program under OAR Chapter 340, division 215 by a person
with greenhouse gas emissions less than 25,000 metric tons per year but greater than or equal to 5,000 metric tons per
year.

(N) Any violation of the Landfill Gas Emissions rules under OAR Chapter 340, division 239 by a person that owns or
operates a landfill with over 200,000 tons waste in place and is not required to comply with OAR 340-239-0110
through OAR 340-239-0800.

A) Class I:
i) Major — $8,000.
i

b) The base penalty values for the $8,000 penalty matrix are as follows:

(
(
(
(i) Moderate — $4,000.
(iii) Minor — $2,000.

(B) Class Il:

(i) Major — $4,000.

(il) Moderate — $2,000.

(iii) Minor — $1,000.

(C)Class I11: $ 700.

(4) $3,000 Penalty Matrix:

(@) The $3,000 penalty matrix applies to the following:
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(A) Any violation of any statute, rule, permit, license, or order committed by a person not listed under another penalty
matrix.

(B) Any violation of an air quality statute, rule, permit, permit attachment, or related order committed by a person not
listed under another penalty matrix.

(C) Any violation of an air quality statute, rule, permit, permit attachment, or related order committed by a person that
has or should have a Basic ACDP or an ACDP or registration only because the person is subject to Area Source NESHAP
regulations.

(D) Any violation of OAR 340-264-0060(3) in which 25 or more cubic yards of prohibited materials or more than 15
tires are burned by a residential owner-occupant.

(E) Any violation of a vehicle inspection program statute, rule, permit or related order committed by a natural person,
except for those violations listed in section (5) of this rule.

(F) Any violation of a water quality statute, rule, permit, license or related order not listed under another penalty matrix
and committed by:

(i) A person that has an NPDES permit, or has or should have a WPCF permit, for a municipal or private utility
wastewater treatment facility with a permitted flow of less than two million gallons per day.

(ii) A person that has or should have applied for coverage under an NPDES Stormwater Discharge 1200-C General
Permit for a construction site that is more than one, but less than five acres.

(iii) A person that has a population of 10,000 or less, as determined by the most recent national census, and either has an
NPDES MS4 Stormwater Discharge Permit or has or should have a WPCF Municipal Stormwater UIC System Permit.
(iv) A person who is licensed to perform onsite sewage disposal services or who has performed sewage disposal services.
(v) A person, except for a residential owner-occupant, that owns and either has or should have registered a UIC system
that disposes of stormwater, sewage or geothermal fluids.

(vi) A person that has or should have a WPCF individual stormwater UIC system permit.

(vii) Any violation of a water quality statute, rule, permit or related order committed by a person that has or should have
applied for coverage under an NPDES 700-PM General Permit for suction dredges.

(G) Any violation of an onsite sewage disposal statute, rule, permit or related order, except for a violation committed by
aresidential owner-occupant.

(H) Any violation of a Clean Water Act Section 401 Water Quality Certification for a Tier 1 dredge and fill project.

(I) Any violation of an UST statute, rule, permit or related order if the person is the owner, operator or permittee of two
to four UST facilities.

(J) Any violation of a used oil statute, rule, permit or related order, except a violation related to a spill or release,
committed by a person that is a used oil generator.

(K) Any violation of a hazardous waste management statute, rule, permit or related order committed by a person that is
a conditionally exempt generator, unless listed under another penalty matrix.

(L) Any violation of ORS Chapter 459 or other solid waste statute, rule, permit, or related order committed by a person
with a population less than 5,000, as determined by the most recent national census.

(M) Any violation of the labeling requirements of ORS 459A.675 through 459A.685.

(N) Any violation of rigid pesticide container disposal requirements by a conditionally exempt generator of hazardous
waste.

(O) Any violation of ORS 468B.025(1)(a) or (b) resulting from turbid discharges to waters of the state caused by non-
residential uses of property disturbing less than one acre in size.

(P) Any violation of an oil and hazardous material spill and release statute, rule, or related order committed by a person
not listed under another matrix.

(Q) Any violation of the Oregon Clean Fuels Program under OAR chapter 340, division 253 by a person registered as an
importer of finished fuels unless the violation is otherwise classified in this rule.

(R) Any violation of the Oregon Greenhouse Gas Reporting Program under OAR Chapter 340, division 215 by a person
with greenhouse gas emissions less than 5,000 metric tons per year.
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(b) The base penalty values for the $3,000 penalty matrix are as follows:
(A) Class I

(i) Major — $3,000;
(ii) Moderate — $1,500;
(iii) Minor — $750.
(B) Class II:

(i) Major — $1,500;
(ii) Moderate — $750;

(iii) Minor — $375.

(C) Class I11: $250.

(5) $1,000 Penalty Matrix:

(@) The $1,000 penalty matrix applies to the following:

(A) Any violation of an open burning statute, rule, permit or related order committed by a residential owner-occupant at
the residence, not listed under another penalty matrix.

(B) Any violation of visible emissions standards by operation of a vehicle.

(C) Any violation of an asbestos statute, rule, permit or related order committed by a residential owner-occupant.

(D) Any violation of an onsite sewage disposal statute, rule, permit or related order of OAR chapter 340, division 44
committed by a residential owner-occupant.

(E) Any violation of an UST statute, rule, permit or related order committed by a person who is the owner, operator or
permittee of one UST facility.

(F) Any violation of an HOT statute, rule, permit or related order not listed under another penalty matrix.

(G) Any violation of OAR chapter 340, division 124 or ORS 465.505 by a dry cleaning owner or operator, dry store
owner or operator, or supplier of perchloroethylene.

(H) Any violation of ORS Chapter 459 or other solid waste statute, rule or related order committed by a residential
owner-occupant.

(I) Any violation of a statute, rule, permit or order relating to rigid plastic containers, except for violation of the labeling
requirements under OAR 459A.675 through 459A.685.

(J) Any violation of a statute, rule or order relating to the opportunity to recycle.

(K) Any violation of OAR chapter 340, division 262 or other statute, rule or order relating to solid fuel burning devices,
except a violation related to the sale of new or used solid fuel burning devices or the removal and destruction of used
solid fuel burning devices.

(L) Any violation of an UIC system statute, rule, permit or related order by a residential owner-occupant, when the UIC
disposes of stormwater, sewage or geothermal fluids.

(M) Any Violation of ORS 468B.025(1)(a) or (b) resulting from turbid discharges to waters of the state caused by
residential use of property disturbing less than one acre in size.

b) The base penalty values for the $1,000 penalty matrix are as follows:

A) Class I:

i) Major — $1,000;

ii) Moderate — $500;

iii) Minor — $250.

B) Class Il

i) Major — $500;

ii) Moderate — $250;

iii) Minor — $125.

C) Class I11: $100.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468.090 - 468.140

~ o~ o~ o~ o~ o~ o~ o~ o~ o~
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STATUTES/OTHER IMPLEMENTED: ORS 459.995, 459A.655, 459A.660, 459A.685, 468.035
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AMEND: 340-257-0010

RULE TITLE: Purpose

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding "trucks" to the purpose statement.

RULE TEXT:

The purpose of this division is to establish an Oregon Low Emission and Zero Emission Vehicle program that implements
California vehicle emission standards under section 177 of the federal Clean Air Act. This program establishes criteria
and procedures for the manufacture, distribution and sale of new motor vehicles and trucks in Oregon as listed in OAR
340-257-0050.

[Publications: Publications referenced are available from the agency.]

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.010, 468A.015, 468A.025, 468A.360
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AMEND: 340-257-0020

RULE TITLE: Applicability and Effective Date

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding effective dates and applicability for medium and heavy duty truck compliance.

RULE TEXT:

(1) This division is in effect as of January 1, 2006 as it applies to and establishes requirements for automobile
manufacturers, Oregon motor vehicle dealers, and all 2009 and subsequent model year passenger cars, light-duty
trucks, medium-duty vehicles, and medium-duty passenger vehicles registered, leased, rented, delivered for sale or sold
in the State of Oregon, except as provided in OAR 340-257-0060 Exemptions.

(2) This division is in effect as of January 1, 2022 as it applies to and establishes requirements for medium- and heavy-
duty truck manufacturers, Oregon truck dealers, and all 2025 and subsequent model year medium-duty trucks, and
heavy-duty trucks produced and delivered for sale in the State of Oregon, except as provided in OAR 340-257-0060
Exemptions.

(3) A one-time fleet reporting requirement, effective upon adoption of this rule, which will allow DEQ to collect
information to understand the use of medium- and heavy-duty vehicles, applies to persons as described in OAR 340-
257-0200.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.010, 468A.015, 468A.025, 468A.360
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AMEND: 340-257-0030

RULE TITLE: Definitions and Abbreviations

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding definitions for division 257.

RULE TEXT:

The definitions in OAR 340-200-0020, the definitions in CCR, Title 13, sections incorporated by reference in OAR 340-
257-0050, and the definitions in this division apply to this division. If the same term is defined in different passages, the
definitions in this division apply first, followed by definitions in CCR Title 13 sections incorporated by reference, and
finally the definitions in OAR 340-200-0020.

(1) “Administrative/office building” means a building or structure used primarily for day-to-day activities that are
related to administrative tasks, such as financial planning, recordkeeping, billing, personnel, physical distribution, and
logistics, within a business.

(2) "Assembled vehicle" means a motor vehicle that:

(a) Is an assembled vehicle under ORS 801.130; or

(b) Isareplica vehicle under ORS 801.425.

(c) Will be used for occasional transportation, exhibitions, club activities, parades, tours, testing its operation, repairs or
maintenance and similar uses; and

(d) Will not be used for general daily transportation.

(3) "ATPZEV" means advanced technology partial zero emission vehicle as defined in CCR, Title 13, section 1962.1(i).
(4) “Broker” means a person who has broker authority from the Federal Motor Carrier Safety Association and, for
compensation, arranges, or offers to arrange, the transportation of property by an authorized motor carrier.

(5) "CARB" means California Air Resources Board.

(6) "CCR" means California Code of Regulations.

(7) “Common ownership or control” means ownership or control by the same individual(s), corporation(s),
partnership(s), association(s), or parent company(ies). A business entity operated by, and vehicles managed day to day
by, the same directors, officers, or managers, or by corporations controlled by the same parent company or the same
majority stockholders, are considered to be under common control even if title to vehicles is held by different business
entities.

8) "Custom vehicle" means a motor vehicle that:

a) Isastreet rod under ORS 801.513; or

b) Was manufactured to resemble a vehicle at least twenty-five (25) years old and of a model year after 1948; and

A) Has been altered from the manufacturer's original design; or

B) Has a body constructed from non-original materials.

~ o~ o~ o~ o~ o~

9) “Distribution center/warehouse” means a location used primarily for the storage of goods that are intended for
subsequent shipment.

(10) “Emergency vehicle” means a vehicle as defined in ORS 801.260 that is equipped with lights and sirens as required
under ORS 820.350 and 820.370 and that is any of the following:

(a) Operated by public police, fire or airport security agencies.

(b) Designated as an emergency vehicle by a federal agency.

(c) Designated as an emergency vehicle by the Director of Transportation.

(11) "Emission credits" are earned when a manufacturer's reported fleet average is less than the required fleet average.
Credits are calculated according to formulas contained in CCR, Title 13, section 1961(c) and 1961.1(b).

(12) "Emission debits" are earned when a manufacturer's reported fleet average exceeds the required fleet average.
Debits are calculated according to formulas contained in CCR, Title 13, section 1961(c) and 1961.1(b).

(13) "Fleet average greenhouse gas emission requirements" are generally referred to as limitations on greenhouse gas
exhaust mass emission values from passenger cars, light-duty trucks and medium-duty passenger vehicles. The fleet
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average greenhouse gas emission requirements are set forth in CCR, Title 13, section 1961.1(b).

(14) "Gross vehicle weight rating"” or "GVWR" is the value specified by the manufacturer as the loaded weight of a single
vehicle.

(15) “Hotel/motel/resort” means a commercial establishment offering lodging to travelers and, sometimes, to
permanent residents

(16) "Independent low volume manufacturer" is defined in CCR, Title 13, section 1900(b)(8).

(17) "Intermediate volume manufacturer" is defined in CCR, Title 13, section 1900(b)(9)..

(18) "Large volume manufacturer" is defined in CCR, Title 13, section 1900(b)(10).

(19) "Light-duty truck" is any 2000 and subsequent model year motor vehicle certified to the standards in CCR, Title 13,
section 1961(a)(1), rated at 8,500 pounds gross vehicle weight or less, and any other motor vehicle rated at 6,000
pounds gross vehicle weight or less, which is designed primarily for the purposes of transportation of property, is a
derivative of such vehicle, or is available with special features enabling off-street or off-highway operation and use.

(20) “Manufacturer” means any person who assembles new on-road motor vehicles, or imports such vehicles for resale,
or who acts for and is under the control of any such person in connection with the distribution of new motor vehicles,
but shall not include any dealer with respect to new motor vehicles received in commerce. In general, this term includes
any person who manufactures or assembles an on-road vehicle or other incomplete on-road vehicle for sale in Oregon
or otherwise introduces a new onroad motor vehicle into commerce in Oregon. This includes importers who import on-
road vehicles for resale and persons that assemble glider vehicles. This does not include persons who supply parts to the
importer or vehicle manufacturer of record.

(21) “Medical/hospital/care” means an institution engaged in providing, by, or under the supervision of, physicians,
inpatient diagnostic, and therapeutic services or rehabilitation services by, or under the supervision of, physicians.

(22) "Medium duty-passenger vehicle" (MDPV) is any medium-duty vehicle with a gross vehicle weight rating of less
than 10,000 pounds that is designed primarily for the transportation of persons. The medium-duty passenger vehicle
definition does not include any vehicle which

(@) Isan "incomplete truck" i.e., is a truck that does not have the primary load carrying device or container attached; or
(b) Has a seating capacity of more than 12 persons; or

(c) Is designed for more than 9 persons in seating rearward of the driver’s seat; or

(d) Is equipped with an open cargo area of 72.0 inches in interior length or more. A covered box not readily accessible
from the passenger compartment will be considered an open cargo area for the purpose of this definition.

(23) "Medium duty vehicle" means any pre-1995 model year heavy-duty vehicle having a manufacturer's gross vehicle
weight rating of 8,500 pounds or less; any 1992 through 2006 model-year heavy-duty low-emission, ultra-low-emission,
super-ultra-low-emission or zero-emission vehicle certified to the standards in section 1960.1(h)(2) having a
manufacturer's gross vehicle weight rating of 14,000 pounds or less; and any 2000 and subsequent model heavy-duty
low-emission, ultra-low-emission, super-ultra-low-emission or zero-emission vehicle certified to the standards in
Section 1961(a)(1) or 1962.1 having a manufacturer's gross vehicle weight rating between 8,501 and 14,000 pounds.
(24) "Model year" is the manufacturer's annual production period which includes January 1 of a calendar year or, if the
manufacturer has no annual production period, the calendar year. In the case of any vehicle manufactured in two or
more stages, the time of manufacture is the date of completion of the chassis.

(25) “Motor carrier” means a person that transports passengers or property for compensation. A motor carrier, or
person who is an employee or agent of a carrier is not a broker when it arranges or offers to arrange the transportation
of shipments that it is authorized to transport and that it has accepted and legally bound itself to transport.

(26) “Multi-building campus/base” means a property typically operated by a single person with several buildings, often
serving multiple purposes.

(27) "Non-methane organic gas" (NMOG) is the sum of non-oxygenated and oxygenated hydrocarbons contained in a
gas sample as measured in accordance with the "California Non-Methane Organic Gas Test Procedures," which is
incorporated herein by reference.

(28) "NMOG fleet average emissions" is a motor vehicle manufacturer's average vehicle emissions of all non-methane
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organic gases from passenger cars and light duty trucks in any model year subject to this regulation delivered for sale in
Oregon.

(29) “NZEV” means “near-zero-emission vehicle” as defined at 13 CCR § 1963(c).

(30) “Operating authority number” means the motor carrier’s registration, as required by 49 U.S.C. 13902, 49 CFR part
365m 49 CFR part 368, and 49 CFR 392.9a to operate a commercial motor vehicle to transport goods or passengers for
hire across state lines.

(31) "Passenger car" is any motor vehicle designed primarily for transportation of persons and having a design capacity
of twelve persons or less.

(32) "PZEV" means partial zero emission vehicle.

(33) “Restaurant” means a business establishment where the primary purpose is serving meals or refreshments that
may be purchased.

(34) “Service center” means a facility that supports a business operation that generates revenue by providing a specific
service or product, or a group of services or products, to a customer.

(35) "Small volume manufacturer" is defined as set forth in CCR, Title 13, section 1900(b)(22), and incorporated herein
by reference.

(36) “Store” means an establishment that sells goods or a variety of goods and services to the general public.

(37) “Truck/equipment yard” means an establishment that primarily stores or dispatches trucks and equipment, such as
agarage or parking lot.

(38) “TZEV” means transitional zero emission vehicle.

(39) “Vehicle awaiting sale” means vehicles in the possession of dealers, financing companies or other entities that do
not intend to operate the vehicle in Oregon or offer the vehicle for hire for operation in Oregon, and that are operated
only to demonstrate functionality to potential buyers or to move short distances while awaiting sale for purposes such
as maintenance or storage.

(40) "ZEV" means zero emission vehicle.

[NOTE: View a copy of the California Non-Methane Organic Gas Test Procedures by clicking on the “Tables” link below.]

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.010, 468A.015, 468A.025, 468A.360
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California Environmental Protection Agency
AIR RESOURCES BOARD

CALIFORNIA NON-METHANE ORGANIC GAS
TEST PROCEDURES

Adopted: July 12, 1991
Amended: September 22, 1993
Amended: June 24, 1996
Amended: August 5, 1999
Amended: July 30, 2002

Monitoring and Laboratory Division, Southern Laboratory Branch
Mobile Source Division
9528 Telstar Avenue
El Monte, California 91731

NOTE: Mention of any trade name or commercial product does not constitute endorsement
or recommendation of this product by the Air Resources Board.

As Amended: July 30, 2002
Board Hearing: November 15, 2001
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Part A
GENERAL APPLICABILITY AND REQUIREMENTS
1. These test procedures shall apply to all 1993 and subsequent model-year transitional
low-emission vehicles (TLEV), low-emission vehicles (LEV), ultra-low-emission vehicles
(ULEV), and super-ultra-low-emission vehicles (SULEV) certifying to non-methane organic

gas (NMOG) emission standards.

2. This document sets forth the analysis and calculation procedures that shall be performed to
determine NMOG mass emissions. The document consists of the following parts:

A. General Applicability and Requirements

B. Determination of Non-Methane Hydrocarbon Mass Emissions by Flame lonization
Detection

C. Determination of Alcohols in Automotive Source Samples by Gas
Chromatography (Method No. 1001)

D. Determination of C, to Cs Hydrocarbons in Automotive Source Samples by Gas
Chromatography (Method No. 1002)

E. Determination of Cg¢ to C;, Hydrocarbons in Automotive Source Samples by Gas
Chromatography (Method No. 1003)

F. Determination of Aldehyde and Ketone Compounds in Automotive Source

Samples by High Performance Liquid Chromatography (Method No. 1004).
G. Determination of NMOG Mass Emissions

Appendix 1  List of Light-End and Mid-Range Hydrocarbons
Appendix 2 Definitions and Commonly Used Abbreviations
Appendix 3  References

Alternative procedures may be used if shown to yield equivalent results and if approved in advance
by the Executive Officer of the Air Resources Board.

3. The analyses specified in the table below shall be performed to determine mass emission
rates of NMOG in grams per mile (g/mi) or milligrams per mile (mg/mi) for vehicles
operated on the listed fuel:

Fuel NMHC by FID NMHC by GC Alcohols Carbonyls
Alcohol X X X
CNG X X
Diesel X X
Gasoline X X
LPG X X

A-1

As Amended: July 30, 2002
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The specified analyses shall be performed in accordance with the following parts of this

document:

NMHC by FID-- Part B. Determination of Non-Methane Hydrocarbon Mass Emissions
by Flame Ionization Detection

NMHC by GC-- Part D. Determination of C, to Cs Hydrocarbons in Automotive
Source Samples by Gas Chromatography (Method No. 1002);
and

Part E. Determination of C¢ to C;, Hydrocarbons in Automotive

Source Samples by Gas Chromatography (Method No. 1003)

CARBONYLS-- Part F. Determination of Aldehyde and Ketone Compounds in
Automotive Source Samples by High Performance Liquid
Chromatography (Method No. 1004)

ALCOHOLS -- Part C. Determination of Alcohols in Automotive Source Samples by

Gas Chromatography (Method No. 1001)

For those manufacturers that choose to develop reactivity adjustment factors unique to a
specific engine family, exhaust NMOG emissions shall be fully speciated. NMHC
emissions shall be analyzed in accordance with parts D and E (Method Nos. 1002 and
1003). In addition, aldehydes and ketones, alcohols, and ethers shall be analyzed according
to parts F, C, and E (Method Nos. 1004, 1001, and 1003). Analysis for alcohols shall be
required only for vehicles that are operated on fuels containing alcohols.

For natural gas-fueled vehicles, the methane concentration in the exhaust sample shall be
measured with a methane analyzer. A GC combined with a FID is used for direct
measurement of methane concentrations. SAE Recommended Practice J1151 is a reference
on generally accepted GC principles and analytical techniques for this application. A
density of 18.89 g/ft’ shall be used to determine the methane mass emissions. The methane
mass emissions shall be multiplied by the appropriate methane reactivity adjustment factor
and then added to the reactivity-adjusted NMOG emissions as specified in the “California
Exhaust Emission Standards and Test Procedures for 1988-2000 Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles” and in the “California Exhaust Emission
Standards and Test Procedures for 2001 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles.”

The mass of NMOG emissions shall be calculated in accordance with part G,
“Determination of NMOG Mass Emissions”. The mass of NMOG emissions in g/mile or
mg/mile shall be calculated by summing the mass of NMHC determined by the FID, the
mass of aldehydes and ketones, and the mass of alcohols.

A-2

As Amended: July 30, 2002
Board Hearing: November 15, 2001
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1.1

1.2

2.1

3.1

4.1

PART B

DETERMINATION OF NON-METHANE HYDROCARBON MASS EMISSIONS

BY FLAME IONIZATION DETECTION

INTRODUCTION

This procedure describes a method for determining NMHC exhaust mass emissions from
motor vehicles. Other applicable forms of instrumentation and analytical techniques which
prove to yield equivalent results to those specified in this procedure may be used subject to
the approval of the Executive Officer of the Air Resources Board.

All definitions and abbreviations are contained in Appendix 2 of these test procedures.
TOTAL HYDROCARBON MEASUREMENT

A FID is used to measure total hydrocarbon concentration in vehicle exhaust in accordance
with the Code of Federal Regulations [Ref.1]. SAE Recommended Practices J254 [Ref. 2]
and J1094a [Ref. 3] are references on generally accepted gas analysis and constant volume
sampling techniques. For Beckman 400 FIDs only, implementation of the recommendations
outlined in SAE paper 770141[Ref. 4] shall be required. Other FID analyzer models shall
be checked and adjusted, if necessary, to minimize any non-uniformity of relative response
to different hydrocarbons.

METHANE MEASUREMENT

A GC combined with a FID constitute a methane analyzer and shall be used for direct
measurement of methane concentrations. The SAE Recommended Practice J1151[Ref. 5] is
a reference on generally accepted GC principles and analytical techniques for this specific
application.

TOTAL HC FID RESPONSE TO METHANE

The FID is calibrated to propane and therefore tends to over respond to the methane portion
of the vehicle exhaust sample during hydrocarbon analysis. In order to calculate the NMHC
concentration, a methane response factor must be applied to the methane concentration (as
measured by the methane analyzer) before it can be deducted from the total hydrocarbon
concentration. To determine the total hydrocarbon FID response to methane, known
methane in air concentrations traceable to NIST shall be analyzed by the FID. Several
methane concentrations shall be analyzed by the FID in the range of the exhaust sample
concentration. The total hydrocarbon FID response to methane is calculated as follows:

B-1
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where:

TCHy = FID methane response factor.
FIDppm = FID reading in ppmC.
SAM;pm = the known methane concentration in ppmC.

The FID response to methane shall be checked at each calibration interval.

S. NMHC MASS EMISSION PER TEST PHASE

5.1 The following

calculations shall be used to determine the NMHC mass emissions for each

phase of the Federal Test Procedure [Ref. 1].

5.2 Non-Alcohol Fueled Vehicles

52.1 NMHC, = FID THC. - (rci, * CHe)

NOTE:

If NMHC. is calculated to be less than zero, then NMHC, = 0.

522 NMHCd = FID THCd '(rCH4 * CH4d)

NOTE:

523 CO. =
NOTE:

If NMHC, is calculated to be less than zero, then NMHCy = 0.

(1-(0.01+0.005 * HCR) * COy, -0.000323 * R, ) * CO¢m
If a CO instrument which meets the criteria specified in CFR 40, 86.111 is

used and the conditioning column has been deleted, CO.y, must be substituted
directly for CO..

a)

b)

c)

d)

As Amended: July 30, 2002

For gasoline, CH, g5 , where HCR = 1.85:
COe =(1-0.01925 * COy -0.000323 * R, ) * COcpy

For Phase 2 gasoline, CH; 94 , where HCR = 1.94:
COe =(1-0.01970 * COz -0.000323 * R, ) * COeny

For LPG, CH ; ¢4, where HCR = 2.64:
CO. =(1- 0.02320 * COz -0.000323 * R,) * COep

For CNG, CHs3 753, where HCR = 3.78:
CO. =(1-0.02890 * COz. -0.000323 * R,) * COem

B-2
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100*( x ]
2+3.76% 4-27/2
524 DF = X+y/2+ (x+y/4-2/2)

~ CO,, +(NMHC, +CH,_ +CO,)*10™*

(where fuel composition is C,H,O, as measured for the fuel used.)

a)

b)

c)

d)

For gasoline, CH, g5 , where x =1,y = 1.85, and z= 0:
DF = 13.47 / [CO, + (NMHC, + CHye + CO ) * 107 ]

For Phase 2 gasoline, CH 94, x=1,y=194 and z=0.017:
DF = 13.29 /[CO5 + (NMHC, + CHye + CO. ) * 10 ]

For LPG, CH 64, where x =1,y = 2.64,and z=0:
DF = 11.68/[CO2 + (NMHC, + CHs +CO.) *10*]

For CNG, CHj7g, where x =1, y = 3.78, and z= 0.016:
DF =9.83 /[CO,. + (NMHC, + CHy + CO,) * 10 ]

53 Vehicles Operating on Fuels Containing Methanol

5.3.1 NMHCe =FID THCe - (I’CH4 * CH4e) - (rCH30H * CH3OHe)
NOTE: If NMHC. is calculated to be less than zero, then NMHC, = 0.

53.2 NMHCd =FID THCd - (rCH4 * CH4d) - (rCH3OH * CH3OHd)
NOTE: If NMHCy is calculated to be less than zero, then NMHC4 = 0.

533 COe =(1-(0.01+0.005* HCR) * CO. -0.000323 * R, ) * COgp,
NOTE: If a CO instrument which meets the criteria specified in CFR 40 86.111 is
used and the conditioning column has been deleted, CO,y, must be substituted
directly for COs. .

a)

b)

As Amended: July 30, 2002

For M100 (100% methanol), CH;0H, where HCR = 4:
CO. =(1-0.03000 * COz -0.000323 * R, ) * COem

For M85 (85% methanol, 15% indolene), CH34; Og.72 , where

HCR =3.41:
CO, =(1-0.02705 * COy -0.000323 * R, ) * COcm

B-3
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100 * x
s34 DF- X+y/2+3.76%(x +y/4—2/2)
o ~ CO,, +(NMHC, +CH,_+CO, + CH,0OH_ + HCHO_ )*10™*

(where fuel composition is CyHyO, as measured for the fuel used.)

a) For M100 (100% methanol), CH;0H, where x =1,y =4, and z=1:
DF = 11.57/[COs + (NMHC+ CHy + CO. + CH;0H, + HCHO, ) * 107]
b) For M85 (85% methanol, 15% Indolene), CHz 4; O¢.7, , where x =1,
y=3.41,and z=0.72:
DF = 12.02 / [CO,. + (NMHC, + CH,e + CO, + CH3;0H, + HCHO,) * 10™]

5.4 Vehicles Operating on Fuels Containing Ethanol

54.1 NMHCe =FID THCe - (rCH4 * CH4e) - (rC2H50H * CijOHe)
NOTE: If NMHC: is calculated to be less than zero, then NMHC, =0

5.4.2 NMHCd =FID THCd - (I’CH4 * CH4d) - (rCZHSOH * C2H50Hd)
NOTE: If NMHCy is calculated to be less than zero, then NMHC43 =0

543 CO, =(1-(0.01+0.005* HCR) * COz. -0.000323 * R; ) * COem
NOTE: Ifa CO instrument which meets the criteria specified in CFR 40, 86.111 is used
and the conditioning column has been deleted, CO.,, must be substituted directly for COk .
a) For E100 (100% ethanol), C,HsOH, where HCR = 3:
COe =(1-0.02500 * COz -0.000323 * R, ) * COem

100 * x
s44  DF- X+y/2+3.76%(x +y/4—2/2)
o " €O, +(NMHC, +CH,, +CO, +C,H,OH, + HCHO_ )*10"*

(where fuel composition is C,HyO, as measured for the fuel used.)

a) For E100 (100% ethanol), C,HsOH, where x =1,y =3, and z= 0.5:
DF = 12.29/ [CO5; + (NMHC, + CH,e + CO. + C> Hs OH, + HCHO, ) * 10 ]

5.5 All Vehicles

5.5.1 NMHC.y,. = NMHC, - NMHC,4 *[1 - (1/DF)]
NOTE: If NMHC,, is calculated to be less than zero, then NMHC .y, =0

5.5.2  NMHChass, = NMHCcone * NMHCens * VMIX * 10°

B-4
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TOTAL WEIGHTED NMHC MASS EMISSIONS

6.1 All Vehicles
NMH NMH MH NMH
611 NMchm — 043 * Cmassl + CmassZ + 057 * N Cmass3 + CmassZ
Dphasel + Dphase2 Dphase3 + Dphase2
7. SAMPLE CALCULATIONS
7.1 Given the following data for a gasoline vehicle, calculate the weighted NMHC mass emission.
Test FID THC, | FID THC; | CHye CHyqy COem CO,, VMIX Dphasen | Ra
Phase | (ppmC) (ppmC) (ppmC) (ppmC) (ppm) | (%) (ft') (mile) | (%)
1 41.8 8.6 7.53 5.27 147.2 1.19 2846 3.583 38
2 13.0 8.4 5.68 5.10 20.8 0.80 4856 3.848 38
3 15.4 8.9 6.16 5.20 36.7 1.04 2839 3.586 38
For Phase 1:
NMHC, =FID THC. - (rcn, * CHac )
=41.8 ppmC - (1.04 * 7.53 ppmC)
=33.97 ppmC
NMHCd =FID THCd - (rCH4 * CH4d )
= 8.6 ppmC - (1.04 * 5.27 ppmC)
=3.12 ppmC
CO. =(1-0.01925* COz -0.000323 * R, ) * COem

NOTE: If a CO instrument which meets the criteria specified in CFR 40, 86.111 is used
and the conditioning column has been deleted, COe, must be substituted directly for COk .

=(1-0.01925 * 1.19% - 0.000323 * 38%) * 147.18 ppm

=142.0 ppm
DF = 13.47 +[COs + (NMHC, + CHse +CO¢)* 10
DF = 13.47
1.19% + (33.97 ppmC + 7.53 ppmC + 142.0 ppmC) * 10™
= 11.15
NMHCepne = NMHC, - NMHCy *[1 - (1 = DF)]

B-5
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NMHCm&SS n

NMHCmass 1

= 33.97 ppmC - 3.12 ppmC * [1- (1+11.15)]

31.13 ppmC

=145¢g

Similarly, for Phase 2:
and for Phase 3:

Therefore,

NMHC,,, =0.43 *[

NMHC,,, = 0.43 *(

NMHC

NMHCmass 2

NMHCpas3 =

= 033 g

027¢g

masst T NMHC
Dphasel +D
1.45g+0.33g

mes? | 40,57 *
phase2

NMHC,,, = 0.15 g/mile

3.583 miles + 3.848 miles

]+057

= NMHCcone * NMHCqens * VMIX * 107
31.13 ppmC * 16.33 g/ft’ * 2846 ft* * 107

NMHC, ., + NMHC

D

phase3

+D

phase2

0.27g+0.33¢g

mass2 ]

%
(3.586 miles+ 3.848 milesj

7.2 Given the following data for a vehicle operating on 85% methanol and 15% gasoline (M85),
calculate the weighted NMHC mass emission.
Test FID FID CHye CHyq CH;0H. COem COy | VMIX | Dphasen R, HCHO.
Phase | THC, | THC; | (ppmC) | (ppmc) | ®°PM) | (ppm) | (%) | (ft) (mile) | (%) | (ppm)
(ppmC) | (ppmC)

1 88.5 5.5 17.76 2.82 72.9 303.2 1.28 2832 3.570 32 0.96
2 14.5 7.0 8.01 2.82 5.1 9.7 0.83 4827 3.850 32 0.10
3 21.8 7.7 10.13 2.93 7.4 18.2 1.13 2825 3.586 32 0.12

[For this example, CH3;0OHq4 was assumed to be 0.0 ppmC for all three background bag
samples. |

For Phase 1:

NMHC,

As Amended: July 30, 2002

Board Hearing: November 15, 2001

FID THCe - (rCH4 * CH4e) - (rCHSOH * CH3OH3)
88.5 ppmC - (1.04*17.76 ppmC) - (0.66*72.9 ppmC)

21.92

ppmC
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NMHCd = FID THCd - (rCH4 * CH4d) - (rCH3OH * CH3OHd)
= 5.5 ppmC - (1.04*2.82 ppmC) - (0.66*0.0 ppmC)
= 2.57 ppmC

CO. = (1-0.02705 * COz. -0.000323 * R, ) * COem

NOTE: Ifa CO instrument which meets the criteria specified in CFR 40, 86.111 is used
and the conditioning column has been deleted, CO.,, must be substituted directly for CO.

= (1-0.02705 * 1.28% - 0.000323 * 32%) * 303.2 ppm
= 289.6 ppm
DF  =12.02+ [COy + (NMHC, + CH,. + CO, + CH3;0H, + HCHO,) * 10™]

12.02

T 128%+ (21.92 ppmC +17.76 ppmC + 289.6 ppmC + 72.9 ppmC + 0.96 ppmC)*10~*

= 9.10

NMHCone = NMHC, - NMHC,4 *[1 - (1/DF)]
= 21.92 ppmC - 2.57 ppmC * [1 - (1 /9.10)]
= 19.63 ppmC

NMHCassn = NMHCone * NMHCgens * VMIX * 107

NMHCpass1 = 091¢g

Similarly, Phase 2:  NMHC5s2 =0.0 g

and for Phase 3: NMHCps3 =0.10 g

Therefore,

NMHC NMHC NMHC NMHC
NMchm — 043 * { mass] + mass2 J + 057 * [ mass3 + mass2 J

D +D D ;s T D

phasel phase2 phase phase2

NMHC,,, =0.43* 091g+000g ), (q7,[  010g+000g
3.570 miles + 3.850 miles 3.586 miles + 3.850 miles

NMHCum =0.06 g/mile
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1.1

1.2

1.3

2.1

2.2

3.1

Part C

DETERMINATION OF ALCOHOLS
IN AUTOMOTIVE SOURCE SAMPLES
BY GAS CHROMATOGRAPHY

METHOD NO. 1001

INTRODUCTION

This document describes a method of sampling and analyzing automotive exhaust
for alcohols in the range of 1 to 1200 ug per 15 mL of solution. The “target”
alcohols that shall be analyzed and reported by this method are methanol and
ethanol. These alcohols, when measured in concentrations above the LOD, shall
be reported.

This procedure is based on a method developed by the U. S. Environmental
Protection Agency, (U.S. EPA) [Ref 6] which involves flowing diluted engine
exhaust through deionized or purified water contained in glass impingers and
analyzing this solution by gas chromatography .

All definitions and abbreviations are contained in Appendix 2 of these test
procedures.

METHOD SUMMARY

The samples are received by the laboratory in impingers. Compound separation
and analysis are performed using a GC. The sample is injected into the GC by
means of a liquid autosampler. Separation of the sample mixture into its
components is performed by a temperature-programmed capillary column. A FID
is used for alcohol detection and quantification.

The computerized GC data system identifies the alcohol associated with each
peak. The alcohol concentrations are determined by integrating the peak areas
and using response factors determined from external standards.

INTERFERENCES AND LIMITATIONS

An interferent is any component present in the sample with a retention time
similar to that of any target alcohol described in this method. To reduce
interference error, proof of chemical identity may require periodic confirmations
using an alternate method and/or instrumentation, e.g., GC/MS.

C-1
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3.2

4.1

5.1

52

53

54

The concentration of the alcohols in the range of interest is stable for up to six
days as long as the samples are sealed and refrigerated at a temperature below
40°F.

INSTRUMENTATION AND APPARATUS

For each mode of the CVS test, two sampling impingers, each containing a known
amount of deionized or purified water (e.g. 15 mL for this procedure), are used to
contain the sample.

4.1.1 A temperature-programmable GC, equipped with a DB-Wax Megabore
column (30 m, 0.53 mm ID, 1.0 p film thickness) and FID, is used. Other
columns may be used, provided the alternate(s) can be demonstrated to be
equivalent or better with respect to precision, accuracy and resolution of
all the target alcohols.

4.1.2 A liquid autosampler is required.

4.1.3 A PC-controlled data acquisition system for quantifying peak areas is
required.

REAGENTS AND MATERIALS

Methanol shall have a purity of 99.9 percent, or be high performance liquid
chromatography grade, EM Science or equivalent.

Ethanol shall be absolute, ACS reagent grade.
ASTM Type I purified or Type II deionized water shall be used.

Stock solutions are prepared gravimetrically or volumetrically by diluting
methanol and ethanol with deionized or purified water, e.g., for this method a
typical stock solution contains approximately 10 mg/mL of each target alcohol.
Stock solutions must be replaced at least every six months.

5.4.1 A calibration standard within the expected concentration range of the
samples is prepared by successive dilutions of the stock solution with
deionized or purified water; 3 to 50 pg/mL is typical, depending on fuel
type. Calibration standards must be replaced at least every week.

5.4.2 A control standard containing all target alcohols is prepared by successive
dilutions of a stock solution different from that of Section 5.4.1. This
standard, at an approximate concentration of the samples, is used to monitor
the precision of the analysis of each target alcohol. Control standards must
be replaced at least every week.

C-2
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5.5

6.1

6.2

6.3

6.4

5.4.3 Standards used for linearity and LOD determinations (Section 8) are also
prepared by successive dilutions of an appropriate level stock solution.

5.4.4 All standards should be refrigerated at a temperature below 40°F during
storage.

Gas requirements.

5.5.1 Air shall be “Zero” grade (<1 ppmC total hydrocarbon contamination) or
better.

5.5.2 Nitrogen shall have a minimum purity of 99.998 percent.
5.5.3 Helium shall have a minimum purity of 99.995 percent.
5.5.4 Hydrogen shall have a minimum purity of 99.995 percent.
PROCEDURE

Each of the graduated sampling impingers is filled with 15 mL of deionized or
purified water.

The impingers are placed in an ice bath during the sample collection.

After sampling, the solution contained in each impinger is transferred to a vial
and sealed.

6.3.1 Samples shall be refrigerated at a temperature below 40°F if immediate
analysis is not feasible, or if reanalysis at a later date may be required.

One microliter aliquots of unmodified samples are injected via autosampler into a
GC. Suggested standard operating conditions for the GC are:

Column: DB-Wax, 30 m, 0.53 mm ID, 1.0y film thickness
Carrier gas flow: Helium at 5 mL/min

Make-up gas flow:  Nitrogen at 25 mL/min

Detector: FID, hydrogen at 30 mL/min and air at 300 mL/min
Injector: Packed column injector with Megabore adapter insert;

on-column injection

Column temperature: 50°C (1 min), 50°C to 70°C (5°C/min), 70°C to 110°C
(15°C/min), 110°C (4 min)

Data system: PC-based data acquisition system
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6.5

6.6

6.7

7.1

7.2

7.3

8.1

8.2

8.3

Samples containing compounds having concentrations above the documented
range of instrument linearity must be diluted and reanalyzed.

The peak integrations are corrected as necessary in the data system. Any
misplaced baseline segments are corrected in the reconstructed chromatogram.

The peak identifications provided by the computer are checked and corrected if
necessary.

CALCULATIONS
The concentration of each target alcohol, in pg/mL, is determined by the
following calculation that compares the sample peak area with that of an external
standard:

Concentration (ug/mL)sample = Peak Areagampie X Response Factor

where the response factor (RF) is calculated during the calibration by:

~ Concentration , .. 4 (ng/mL)
Peak Area

standard

This concentration is then used to calculate the total amount of alcohol in each
impinger:
Mass (pg) = Concentration (pg/mL) x Impinger volume (mL)

An internal standard method may also be used.
QUALITY CONTROL

Blank Run - A deionized or purified water blank is run each analysis day. All
target alcohol concentrations from the blank analysis must be below the LOD
before the analysis may proceed.

8.1.1 If the blank shows a peak greater than the limit of detection (LOD) in the
region of interest, the source of the contamination must be investigated
and remedied.

Calibration Run - The calibration standard is analyzed each analysis day to
generate the response factor used to quantify the sample concentrations.

Control Standard Run - The quality control standard is analyzed at least once each
analysis day. Measurements of all target alcohols in the control standard must fall
within the control limits to ensure the validity of the sample analyses that day. To
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8.4

8.5

meet this requirement, it may be necessary to inspect and repair the GC, and rerun
the calibration and/or control standards.

Control Charts - A quality control chart is maintained for each analyte in the
control standard. The control charts, used on a daily basis, establish that the
method is “in-control”. The following describes how to construct a typical
control chart:

Obtain at least 20 daily control standard results;

Calculate the control standard mean concentration and standard deviation

for the target analyte; and

3. Create a control chart for the target analyte by placing the concentration
on the Y-axis and the date on the X-axis. Establish upper and lower
warning limits at either two standard deviations (2s) or 5 percent,
whichever is greater, above and below the average concentration.
Establish upper and lower control limits at either three standard deviations
(3s) or 5 percent, whichever is greater, above and below the average
concentration.

4. A control standard measurement is considered to be out-of-control when
the analyzed value exceeds the control limit or two successive control
standard measurements of the same analyte exceed the warning limit.

5. If 20 control standard results are not yet available to create a control chart

(e.g., the control standard was expended and replaced with a different

concentration standard prior to obtaining 20 points with the new standard),

measurements must be within 10% of the theoretical concentration.

N —

The measured concentrations of all target analytes contained in the control
standard must be within the control limits (“in-control”) for the sample results to
be considered acceptable.

Duplicates - A duplicate analysis of one sample is performed at least once per
analysis day. The relative percent difference (RPD) is calculated for each
duplicate run:

RPD (0/) |Difference between duplicate and original measurements 100
= *
° Average of duplicate and original measurements

For each compound, the allowable RPD depends on the average concentration
level for the duplicate runs, as shown in the following table:

C-5

As Amended: July 30, 2002
Board Hearing: November 15, 2001

Page 32 of 132



8.6

8.7

Average Measurement for Duplicate Runs Allowable RPD (%)

1to 10 times LOD 100
10 to 20 “o 30
20 to 50 “o 20
Greater than 50 o 15

If the results of the duplicate analyses do not meet these criteria for all target
alcohols, the sample may be reanalyzed. If reanalysis is not feasible or if the
criteria are still not met on reanalysis, all sample results for that analysis day are
invalid.

Linearity - A multipoint calibration to confirm instrument linearity is performed
for all target alcohols for new instruments, after making instrument modifications
that can affect linearity, and at least once every year. The multipoint calibration
consists of at least five concentration or mass loading levels, each above the
LOD, distributed over the range of expected sample concentration. Each
concentration level is measured at least twice. A linear regression analysis is
performed using concentration and area counts to determine the regression
correlation coefficient (r). The r must be greater than 0.995 to be considered
sufficiently linear for one point calibrations.

Limit of Detection - The LOD for the target alcohols must be determined for new
instruments, after making instrument modifications that can affect the LOD and at
least once every year. To make the calculations, it is necessary to perform a
multipoint calibration consisting of at least four “low” concentration levels, each
above the expected LOD, with at least five replicate determinations of the lowest
concentration standard. A linear regression is performed and the standard
deviation (in area counts) of the lowest concentration standard determined. The
standard deviation is converted to concentration units using the slope of the linear
regression:

S= S;+m
where m is the slope of the linear regression, s is the standard deviation (in
concentration units) of the lowest concentration standard and s, is the standard
deviation (in area counts) of the lowest concentration standard.
The LOD must be calculated using the following equation [Ref. 12]:
LOD =t=*s
where s is the standard deviation (in concentration units) of at least five replicate

determinations of the lowest concentration standard and t is the t-factor for 99
percent confidence for a one-sided normal (Gaussian) distribution. The number of
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degrees of freedom is equal to the number of replicates, minus one. An abbreviated

t—table is:
Degrees of Freedom t-value
4 3.7
5 34
6 3.1
7 3.0

The lowest standard must be of a concentration of one to five times the estimated
LOD.

8.7.1 The maximum allowable LOD for each alcohol is 0.10 pg/mL. The
calculated laboratory LOD must be equal to or lower than the maximum
allowable LOD. All peaks identified as target compounds that are equal to
or exceed the maximum allowable LOD must be reported. If the
calculated laboratory LOD is less than the maximum allowable LOD, the
laboratory may choose to set its reporting limit at the maximum allowable
LOD, the calculated laboratory LOD, or any level in between.

8.7.2 For the purpose of calculating the total mass of all species, the

concentrations of the compounds below the LOD are considered to be
Zero.
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1.1

1.2

2.1

2.2

23

24

2.5

Part D

DETERMINATION OF C; TO Cs HYDROCARBONS

IN AUTOMOTIVE SOURCE SAMPLES BY GAS CHROMATOGRAPHY

METHOD NO. 1002
INTRODUCTION

This document describes a gas chromatographic method of analyzing C, to Cs
hydrocarbons (light-end hydrocarbons) in the ppbC range from automotive source
samples. This method does not include sample collection procedures [Ref. §].
The “target” hydrocarbons that shall be analyzed and reported by this method and
Method 1003 are listed in Appendix 1. All compounds on this list, when
measured in concentrations above the LOD, shall be measured and reported
(“targeted”) by either Method 1002 or Method 1003. Each laboratory should
divide the list into light-end (Method 1002) and mid-range (Method 1003)
hydrocarbons in the manner that best suits the laboratory instrumentation. All
compounds on the list not targeted by Method 1002 must be targeted by Method
1003.

All definitions and abbreviations are contained in Appendix 2 of these test
procedures.

METHOD SUMMARY
This is a method intended for routine analysis.

The samples are received by the laboratory in Tedlar bags, which are sub-sampled
into a GC for separation and analysis.

The gas chromatographic analysis is performed on an Alumina (Al,03) PLOT
column temperature programmed from 0°C to 200°C. An FID is used for
detection and quantification.

The sample is injected into the GC by means of gas sampling valves. Separation
of the sample hydrocarbon mixture into its components takes place in the
chromatographic column. The chromatographic column and the corresponding
operating parameters described in this method normally provide complete
resolution of most target compounds.

The computerized GC data acquisition system identifies the hydrocarbons
associated with each peak. The hydrocarbon concentrations are determined by
integrating the peak areas and using response factors determined from
NIST-traceable standards.
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3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

INTERFERENCES AND LIMITATIONS

An interferent is any component present in the sample with a retention time very
similar to that of any target hydrocarbon described in this method. To reduce
interference error, proof of chemical identity may require periodic confirmations
using an alternate method and/or instrumentation, e.g., GC/MS, PID, different
column, etc.

To maximize sample integrity, sample bags should not leak or be exposed to
bright light or excessive heat. Sampling bags must be shielded from direct
sunlight to avoid photochemically induced reactions of any reactive
hydrocarbons. The compound 1,3-butadiene, resulting mostly during cold-start
testing is unstable. Therefore all cold-start samples must be analyzed within 8
hours; all other samples must be analyzed within 24 hours, although analysis
within 8 hours is recommended.

INSTRUMENTS AND APPARATUS

Tedlar bags, 2 mil in thickness, nominally 5 to 10 liters in capacity and equipped
with quick-connect fittings, are used to contain the samples.

For manual sub-sampling into a GC, a ground glass syringe is used to transfer
gaseous samples from Tedlar bags to the GC sample inlet. For automated
systems, a sample loop is used to transfer gaseous samples from the Tedlar bag to
the sample inlet of the GC. Sample aliquot size is chosen based on considerations
of instrument sensitivity and/or linearity.

A temperature-programmable GC equipped with a gas sampling valve system, a
FID, and accessories is required.

An Alumina PLOT column (50 m x 0.32 mm) is used. A wax precolumn is
recommended to prevent water damage to the PLOT column. Other columns may
be used, provided the alternate(s) can be demonstrated to be equivalent or better
with respect to precision, accuracy and resolution of all the target hydrocarbons.

A sample trap capable of being cryogenically cooled may be used.

Data acquisition software is used to integrate peak areas to determine
hydrocarbon concentrations.
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5.5

5.6

5.7

5.8

59

REAGENTS AND MATERIALS

Helium shall have a minimum purity of 99.995 percent. Higher purity helium
may be required to achieve the LOD required by Section 8.7.1.

Hydrogen shall have a minimum purity of 99.995 percent.
Air shall be “Zero” grade (<1 ppmC total hydrocarbon contamination) or better.
Nitrogen shall have a minimum purity of 99.998 percent.

Calibration Standard - The quantitative calibration standard for all target
hydrocarbons shall be propane at a concentration level between 0.25 and

1 ppm-mole and within the calculated linearity of the method. (See Section 8.6.)
This propane standard must be a NIST-certified SRM or secondary NIST-
traceable standard. A secondary standard is obtained by a comparison between a
SRM and a candidate standard.

Control Standard - A quality control standard, containing at least ethene, propane,
n-butane, and 2-methylpropene with concentrations between 0.2 and 3 ppmC
based on a propane standard, is used for the following purposes:

1. Daily update of control charts, and
2. Daily determination of marker retention time windows.

A high concentration standard (higher than the calibration standard), containing
the target hydrocarbons listed in Section 5.6, is used for linearity determinations.
The high concentration standard must have concentrations verified against a
NIST-traceable propane standard. (See Section 5.5 for the definition of
NIST-traceable.) This verification can be performed at the laboratory performing
the analysis.

A low concentration standard (one to five times the estimated LOD), containing
the target hydrocarbons listed in Section 5.6, is used for LOD determinations.
The low concentration standard must have concentrations verified against a
NIST-traceable propane standard. (See Section 5.5 for the definition of
NIST-traceable.) This verification can be performed at the laboratory performing
the analysis.

5.8.1 In lieu of a low concentration standard, a higher concentration standard
may be diluted.

Liquid nitrogen may be required to cool the cryogenic sample trap and column
oven where applicable.

PROCEDURE
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

The gaseous sample is analyzed for the target hydrocarbons C, through Cs.

Suggested standard operating conditions for the gas chromatograph are:

Helium carrier gas velocity: 30 cm/sec at 200°C
Nitrogen make-up gas flow: sufficient such that the total flow of
helium plus nitrogen is 30 mL/min
Hydrogen gas flow: 30 mL/min
Air flow: 300 mL/min
Sample valve temperature: 150°C (PLOT column)
Column temperature: 0°C (hold 7 min),
10°C/min to 200°C (hold 15 min)
Detector temperature: 250°C
Injector temperature: 150°C

For automated systems, connect the samples to the GC and begin the analytical
process.

Introduce the sample into the carrier gas stream through the injection valve.

Each separated component exits from the column into the FID where a response is
generated.

Concentrations of hydrocarbons are calculated using data acquisition/ processing
software that uses calibration data from the NIST-traceable propane calibration
standard.

For compounds having concentrations above the documented range of instrument
linearity, a smaller aliquot must be taken (for manual systems, a smaller syringe
or smaller loop; for automated systems, a smaller loop) or the sample must be
diluted.

The peak integrations are corrected as necessary in the data system. Any
misplaced baseline segments are corrected in the reconstructed chromatogram.

The peak identifications provided by the computer are checked and corrected if
necessary.

Target compounds that coelute are reported as the major component, as determined
by the analysis of several samples by GC/MS or other methods. An exception to
this is m- and p-xylene, where GC/MS data and fuel profiles are used to determine
the relative contribution of each component to the peak. This method was used to
determine the m- and p-xylene MIR value given in Appendix 1.

As Amended: July 30, 2002
Board Hearing: November 15, 2001

Page 38 of 132



6.11

7.1

8.1

8.2

8.3

8.4

The Alumina PLOT column is programmed to 200°C to assure all compounds are
eluted before the next run.

CALCULATIONS

The target hydrocarbon concentrations, in ppbC, are calculated by the data system
using propane as an external standard.

Concentrationgmpie (ppbC) = Peak Areagampie X Response Factor
where the response factor (RF) is calculated during daily calibration by:

RF = Concentration of NIST-traceable propane standard, ppbC
Area of propane peak

QUALITY CONTROL

Blank Run - A blank (pure nitrogen or helium) is run each analysis day. All
target hydrocarbon concentrations from the blank analysis must be below the
LOD before the analysis may proceed. As an alternative to a daily blank run, a
daily partial blank check in tandem with a weekly blank run may be used. A
partial blank check is defined as a check of the calibration standard run for
contamination over all but the propane region of the chromatograph. The
calibration standard must consist of only propane and make-up gas, with the
concentration of all organic compounds except methane and propane below 2
percent of the propane standard concentration. The weekly blank run will provide
a check on contamination in the propane region of the chromatograph.

8.1.1 If the blank shows a peak greater than the limit of detection (LOD) in the
region of interest, the source of contamination must be investigated and
remedied.

Calibration Run - The calibration standard is analyzed each analysis day to
generate the response factor used to quantify the sample concentrations.

Control Standard Run - The quality control standard is analyzed at least once each
analysis day. Measurements of all compounds specified in Section 5.6 must fall
within the control limits to ensure the validity of the sample analyses that day. To
meet this requirement, it may be necessary to inspect and repair the GC, and rerun
the calibration and/or control standards.

Control Charts - A quality control chart is maintained for each component of the
control standard listed in Section 5.6. The control charts, used on a daily basis,
establish that the method is “in- control.” The following describes how to
construct a typical control chart:
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8.5

Obtain at least 20 daily control standard results;

Calculate the control standard mean concentration and standard deviation

for the target hydrocarbon; and

3. Create a control chart for the target hydrocarbon by placing the
concentration on the Y-axis and the date on the X-axis. Establish upper
and lower warning limits at either two standard deviations (2s) or 5
percent, whichever is greater, above and below the average concentration.
Establish upper and lower control limits at either three standard deviations
(3s) or 5 percent, whichever is greater, above and below the average
concentration.

4. A control standard measurement is considered to be out-of-control when
the analyzed value exceeds the control limit or two successive control
standard measurements of the same analyte exceed the warning limit.

5. If 20 control standard measurements are not yet available to create a

control chart (e.g., the control standard was expended and replaced prior

to obtaining 20 points with the new standard), measurements must be

within 10% of the certified concentration. If the control standard is not a

NIST standard, the cylinder should be certified by the laboratory against a

NIST standard.

N —

The measured concentrations of all target hydrocarbons contained in the control
standard must be within the control limits (in-control) for the sample results to be
considered acceptable.

Duplicates - A duplicate analysis of one sample is performed at least once per
analysis day. The relative percent difference (RPD) is calculated for each
duplicate run:

RPD (%)= |Difference between duplicate and original measurements| x 100
Average of duplicate and original measurements

For each compound specified in Section 5.6, the allowable RPD depends on the
average concentration level for the duplicate runs, as shown in the following
table:

Average Measurement for the Duplicate Runs Allowable RPD (%)
1to 10 times LOD 100
10 to 20 «“ «“ 30
20 to 50 «“ «“ 20
Greater than 50 « « 15

If the results of the duplicate analyses do not meet these criteria for all
compounds specified in Section 5.6, the sample may be reanalyzed. If reanalysis
is not feasible or if the criteria are still not met on reanalysis, all sample results for
that analysis day are invalid.

D-6
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8.7

Linearity - A multipoint calibration to confirm instrument linearity is performed
for the target hydrocarbons in the control standard for new instruments, after
making instrument modifications that can affect linearity, and at least once every
year unless a daily check of the instrument response indicates that the linearity
has not changed. To monitor the instrument response, a quality control chart is
constructed, as specified in Section 8.4, except using calibration standard area
counts rather than control standard concentrations. When the standard area
counts are out-of-control, corrective action(s) must be taken before analysis may
proceed. The multipoint calibration consists of at least five concentration or mass
loading levels (using smaller or larger volume sample sizes of existing standards
is acceptable), each above the LOD, distributed over the range of expected sample
concentration. Each concentration level is measured at least twice. A linear
regression analysis is performed using concentration and average area counts to
determine the regression correlation coefficient (r). The r must be greater than
0.995 to be considered sufficiently linear for one-point calibrations.

Limit of Detection — The LOD for the target hydrocarbons in the control standard
must be determined must be determined for new instruments and after making
instrument modifications that can affect linearity and/or sensitivity and at least
once every year unless a daily check of the instrument response indicates that the
LOD has not changed. To monitor the instrument response, a quality control
chart is constructed, as specified in Section 8.4, except using calibration standard
area counts rather than control standard concentrations. When the calibration
standard area counts are out-of-control, investigation and/or corrective action(s)
must be taken. To make the calculations, it is necessary to perform a multipoint
calibration consisting of at least four “low” concentration levels, each above the
LOD, with at least five replicate determinations of the lowest concentration
standard. A linear regression is performed and the standard deviation is
converted to concentration units using the slope of the linear regression:

S=§,+m
where m is the slope of the linear regression, s is the standard deviation (in

concentration units) of the lowest concentration standard and s, is the standard
deviation (in area counts) of the lowest concentration standard.

The LOD must be calculated using the following equation [Ref. 12]:

LOD =t*s
where s is the standard deviation (in concentration units) of at least five replicate
determinations of the lowest concentration standard and t is the t-factor for 99
percent confidence for a one-sided normal (Gaussian) distribution. The number of

degrees of freedom is equal to the number of replicates, minus one. An abbreviated
t-table is:

D-7
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Degrees of Freedom t-value

4 3.7
5 34
6 3.1
7 3.0

The lowest standard must be of a concentration of one to five times the estimated
LOD.

8.7.1 The maximum allowable LOD for each compound is 5 ppbC. The
calculated laboratory LOD must be equal to or lower than the maximum
allowable LOD. All peaks identified as target compounds that are equal to
or exceed the maximum allowable LOD must be reported. If the
calculated laboratory LOD is less than the maximum allowable LOD, the
laboratory may choose to set its reporting limit at the maximum allowable
LOD, the calculated laboratory LOD, or any level in between.

8.7.2  For the purpose of calculating the total mass of all species, the
concentrations of all compounds below the LOD are considered to be
Zero.

8.8  Method No. 1002/Method No. 1003 Crossover Check - For each sample, a
compound shall be measured by both Method No. 1002 and Method No. 1003.
The crossover compound shall be a compound that can reasonably be expected to
be found and measured by both methods in the laboratory performing the
analysis. The results obtained by the two methods should be compared and an
acceptance criteria set for the relative percent difference.
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1.2

2.1

2.2
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Part E

DETERMINATION OF C¢ TO C;; HYDROCARBONS

IN AUTOMOTIVE SOURCE SAMPLES BY GAS CHROMATOGRAPHY

METHOD NO. 1003
INTRODUCTION

This document describes a gas chromatographic method of analyzing Ce to Cy»
hydrocarbons (mid-range hydrocarbons) in the ppbC range from automotive
source samples. This method does not include sample collection procedures [Ref.
7]. The target hydrocarbons that shall be analyzed and reported by this method
and Method 1002 are listed in Appendix 1. All compounds on this list, when
measured in concentrations above the LOD, shall be measured and reported
(“targeted”) by either Method 1002 or Method 1003. Each laboratory should
divide the list into light-end (Method 1002) and mid-range (Method 1003)
hydrocarbons in the manner that best suits the laboratory instrumentation. All
compounds on the list not targeted by Method 1003 must be targeted by Method
1002.

All definitions and abbreviations are contained in Appendix 2 of these test
procedures.

METHOD SUMMARY
This is a method intended for routine analysis.

The samples are received by the laboratory in Tedlar bags, which are sub-sampled
into a GC for separation and analysis.

The gas chromatographic analysis is performed through a temperature-
programmed capillary column. A FID is used for detection.

The sample is injected into the GC by means of gas sampling valves. Separation
of the sample hydrocarbon mixture into its components takes place in the
chromatographic column. The chromatographic column and the corresponding
operating parameters described in this method normally provide complete
resolution of most target hydrocarbons.

The computerized GC data acquisition system identifies the hydrocarbons
associated with each peak. The hydrocarbon concentrations are determined by
integrating the peak areas and using a response factor determined from
NIST-traceable standards.
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3.2

4.1

4.2

4.3

4.4

4.5

4.6

5.1
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INTERFERENCES AND LIMITATIONS

An interferent is any component present in the sample with a retention time
similar to that of any target hydrocarbon described in this method. To reduce
interference error, proof of chemical identity may require periodic confirmations
using an alternate method and/or instrumentation, e.g., GC/MS, PID, different
column, etc.

The concentration of hydrocarbons in the range of interest is stable for at least 24
hours in the Tedlar sampling bags, provided the sample bags do not leak and are
not exposed to bright light or excessive heat. Sampling bags must be shielded
from direct sunlight to avoid photochemically induced reactions of any reactive
hydrocarbons. Samples must be analyzed within 24 hours.

INSTRUMENTATION AND APPARATUS

Tedlar bags, 2 mil in thickness, nominally 5 to 10 liters in capacity and equipped
with quick-connect fittings, are used to contain the samples.

For manual sub-sampling into a GC, a ground glass syringe is used to transfer
gaseous samples from Tedlar bags to the GC sample inlet. For automated
systems, a sample loop is used to transfer gaseous samples from the Tedlar bag to
the sample inlet of the GC. Sample aliquot size is chosen based on considerations
of instrument sensitivity and/or linearity.

The GC is equipped with a FID, and a gas sampling valve system.

A non-polar capillary column [e.g., J&W DB-1, 60 m x 0.32 mm ID, film
thickness 1.0 pu] is used. Other columns may be used, provided the alternate(s)
can be demonstrated to be equivalent or better with respect to precision, accuracy
and resolution of all the target hydrocarbons.

A sample trap capable of being cryogenically cooled may be used.

A computer-controlled data acquisition system is required for quantifying peak
areas.

REAGENTS AND MATERIALS

Helium shall have a minimum purity of 99.995 percent. Higher purity helium
may be required to achieve the LOD required by Section 8.7.1.

Hydrogen shall have a minimum purity of 99.995 percent.

Air shall be “Zero” grade (<1 ppmC total hydrocarbon contamination) or better.
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5.5

5.6

5.7

5.8

5.9

Nitrogen shall have a minimum purity of 99.998 percent.

Calibration Standard - The quantitative calibration standard for all target
hydrocarbons shall be propane at a concentration level between 0.25 and 1
ppm-mole and within the calculated linearity of the method. (See Section 8.6.)
This propane standard must be a NIST-certified SRM or secondary NIST-
traceable standard. A secondary standard is obtained by a comparison between a
SRM and a candidate standard.

Control Standard - A quality control standard, containing at least n-hexane,
n-octane, n-decane, benzene, toluene, and m- or p-xylene with concentrations
between 0.2 and 1 ppmC based on a propane standard, is used for the following
purposes:

1. Daily update of control charts, and
2. Daily determination of marker retention time windows.

A high concentration standard (higher than the calibration standard), containing
the target hydrocarbons listed in Section 5.6, is used for linearity determinations.
The high concentration standard must have concentrations verified against a
NIST-traceable propane standard. (See Section 5.5 for the definition of
NIST-traceable.) This verification can be performed at the laboratory performing
the analysis.

A low concentration standard (one to five times the estimated LOD), containing
the target hydrocarbons listed in Section 5.6, is used for LOD determinations.
The low concentration standard must have concentrations verified against a
NIST-traceable propane standard. (See Section 5.5 for the definition of
NIST-traceable.) This verification can be performed at the laboratory performing
the analysis.

5.8.1 Inlieu of a low concentration standard, a higher concentration standard
may be diluted.

Liquid nitrogen may be required to cool the cryogenic trap and column oven
where applicable.
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6.1

6.2

PROCEDURE

Typical operating conditions.

6.1.1 Suggested operating conditions for the manual GC are:
Helium carrier gas velocity: 30 cm/sec at 200°C
Nitrogen make-up gas flow: sufficient such that the total flow of
helium plus nitrogen is 30 mL/min
Hydrogen gas flow (for FID): 30 mL/min
“Zero” air gas flow (for FID): 300 mL/min
Autozero FID at: 0.0 min
Range 11, Attenuation 8 (or another suitable value)
Sample valve temperature: 150°C
Injector temperature: 150°C
Column entrance port temperature:  95°C
Detector temperature: 250°C
Column temperature: Initial temperature 0°C;
10°C/min to 200°C
6.1.2 Suggested operating conditions for the automated GC are:
Helium carrier gas velocity: 30 cm/sec at 200°C
Nitrogen make-up gas flow: sufficient such that the total flow of
helium plus nitrogen is 30 mL/min
Hydrogen gas flow (for FID): 30 mL/min
“Zero” air gas flow (for FID): 300 mL/min
Range 12, attenuation 8 (or another suitable value)
Sample valve temperature: 150°C
Detector temperature: 300°C
Injector temperature: 150°C
Column temperature: Initial temperature -50°C (5 min),
5°C/min to 50°C,
10°C/min to 200°C
Data Reduction
6.2.1 The results are calculated from the FID responses.
6.2.2 The results are examined to see that the peaks are correctly integrated.
6.2.3 After running a particularly “dirty” sample, the analyst should run a blank
before proceeding to the next sample as there may be sample carryover, or
flush the sampling system with air.
6.2.4 The peak identifications provided by the computer are reviewed and, if

necessary, corrected using the following procedure and criteria:
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1. The relative retention indices from GC/MS analyses are used to
help confirm peak identifications.

2. The primary peak identification is done by the computer using the
relative retention times based on reference calibration runs.

3. Confirm that the relative peak heights of the sample run
(“fingerprint”) match the typical fingerprint seen in past sample
runs.

4. Compare the relative retention times of the sample peaks with

those of reference runs.
5. Any peak with a reasonable doubt is labeled 'Unidentified'.

6.2.5 For compounds having concentrations above the documented range of
instrument linearity, a smaller aliquot must be taken (for manual systems,
a smaller syringe or smaller loop; for automated systems, a smaller loop)
or the sample must be diluted.

6.2.6 The concentrations of the hydrocarbons are calculated using data
acquisition/ processing software which uses calibration data from a
NIST-traceable propane calibration standard.

6.2.7 Target compounds that coelute are reported as the major component, as
determined by the analysis of several samples by GC/MS or other
methods. An exception to this is m- and p-xylene, where GC/MS data and
fuel profiles are used to determine the relative contribution of each
component to the peak. This method was used to determine the m- and p-
xylene MIR value given in Appendix 1.

CALCULATIONS

7.1 The target hydrocarbon concentrations, in ppbC, are calculated by the data system
using propane as an external standard.

Concentrationgampie (ppbC) = Peak Areagampie * Response Factor
where the Response Factor (RF) is calculated during daily calibration by:

RF — Concentration of NIST — traceable propane standard, ppbC

Area of propane peak
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8.1

8.2

8.3

8.4

QUALITY CONTROL

Blank Run - A blank (pure nitrogen or helium) is run each analysis day. All
target hydrocarbon concentrations from the blank analysis must be below the
LOD before the analysis may proceed. As an alternative to a daily blank run, a
daily partial blank check in tandem with a weekly blank run may be used. A
partial blank check is defined as a check of the calibration standard run for
contamination over all but the propane region of the chromatograph. The
calibration standard must consist of only propane and make-up gas, with the
concentration of all organic compounds except methane and propane below 2
percent of the propane standard concentration. The weekly blank run will provide
a check on contamination in the propane region of the chromatograph.

8.1.1 If the blank shows a peak greater than the limit of detection (LOD) in the
region of interest, the source of the contamination must be investigated
and remedied.

Calibration Run - The calibration standard is analyzed each analysis day to
generate the response factor used to quantify the sample concentrations.

Control Standard Run - The quality control standard is analyzed at least once each
analysis day. Measurements of all compounds specified in Section 5.6 must fall
within the control limits to ensure the validity of the sample analyses that day. To
meet this requirement, it may be necessary to inspect and repair the GC, and rerun
the calibration and/or control standards.

Control Charts - A quality control chart is maintained for each component of the
control standard listed in Section 5.6. The control charts, used on a daily basis,
establish that the method is “in-control”. The following describes how to
construct a typical control chart:

1. Obtain at least 20 daily control standard results,

Calculate the control standard mean concentration and standard deviation
for the target hydrocarbon, and

3. Create a control chart for the target hydrocarbon by placing the
concentration on the Y-axis and the date on the X-axis. Establish upper
and lower warning limits at either two standard deviations (2s) or 5
percent, whichever is greater, above and below the average concentration.
Establish upper and lower control limits at either three standard deviations
(3s) or 5 percent, whichever is greater, above and below the average
concentration.

4. A control standard measurement is considered to be out-of-control when
the analyzed value exceeds the control limit or two successive control
standard measurements of the same analyte exceed the warning limit.

5. If 20 control standard measurements are not yet available to create a
control chart (e.g., the control standard was expended and replaced prior

E-6
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8.5

8.6

to obtaining 20 points with the new standard), measurements must be
within 10% of the certified concentration. If the control standard is not a
NIST standard, the cylinder should be certified by the laboratory against a
NIST standard.

The measured concentrations of all target hydrocarbons contained in the control
standard must be within the control limits (in-control) for the sample results to be
considered acceptable.

Duplicates - A duplicate analysis of one sample is performed at least once per
analysis day. The relative percent difference (RPD) is calculated for each
duplicate run:

| Difference between duplicate and original measurements |

RPD(%) = *100

Average of duplicate and original measurements

For each compound specified in Section 5.6, the allowable RPD depends on the
average concentration level for the duplicate runs, as shown in the following
table:

Average Measurement for Duplicate Runs Allowable RPD (%)
1to 10 times LOD 100
10 to 20 «“ «“ 30
20 to 50 «“ “ 20
Greater than 50 « « 15

If the results of the duplicate analyses do not meet these criteria for all
compounds specified in Section 5.6, the sample may be reanalyzed. If reanalysis
is not feasible or if the criteria are still not met on reanalysis, all sample results for
that analysis day are invalid.

Linearity - A multipoint calibration to confirm instrument linearity is performed
for all target hydrocarbons in the control standard for new instruments, after
making instrument modifications that can affect linearity, and at least once every
year unless a daily check of the instrument response indicates that the linearity
has not changed. To monitor the instrument response, a quality control chart is
constructed, as specified in Section 8.4, except using calibration standard area
counts rather than control standard concentrations. When the standard area
counts are out-of-control, corrective action(s) must be taken before analysis may
proceed. The multipoint calibration consists of at least five concentration or mass
loading levels (using smaller or larger volume sample sizes of existing standards
is acceptable), each above the LOD, distributed over the range of expected sample
concentration. Each concentration level is measured at least twice. A linear
regression analysis is performed using concentration and average area counts to
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8.7

determine the regression correlation coefficient (r). The r must be greater than
0.995 to be considered sufficiently linear for one point calibrations.

Limit of Detection - The LOD for the target hydrocarbons in the control standard
must be determined for new instruments and after making instrument
modifications that can affect linearity and/or sensitivity and at least once every
year unless a daily check of the instrument response indicates that the LOD has
not changed. To monitor the instrument response, a quality control chart is
constructed, as specified in Section 8.4, except using calibration standard area
counts rather than control standard concentrations. When the calibration standard
area counts are out-of-control, investigation and/or corrective action(s) must be
taken. To make the calculations, it is necessary to perform a multipoint
calibration consisting of at least four “low” concentration levels, each above the
LOD, with at least five replicate determinations of the lowest concentration
standard. A linear regression is performed and the standard deviation (in area
counts) of the lowest concentration standard determined. The standard deviation
is converted to concentration units using the slope of the linear regression:

S= S+ m

where m is the slope of the linear regression, s is the standard deviation (in
concentration units) of the lowest concentration standard and s, is the standard
deviation (in area counts) of the lowest concentration standard.

The LOD must be calculated using the following equation [Ref. 12]:
LOD =t*s

where s is the standard deviation (in concentration units) of at least five replicate
determinations of the lowest concentration standard and t is the t-factor for 99
percent confidence for a one-sided normal (Gaussian) distribution. The number of
degrees of freedom is equal to the number of replicates, minus one. An abbreviated
t-table is:

Degrees of Freedom t-value
4 3.7
5 34
6 3.1
7 3.0

The lowest standard must be of a concentration of one to five times the estimated
LOD.

8.7.1 The maximum allowable LOD for each compound is 5 ppbC. The
calculated laboratory LOD must be equal to or lower than the maximum
allowable LOD. All peaks identified as target compounds that are equal to
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or exceed the maximum LOD must be reported. If the calculated
laboratory LOD is less than the maximum allowable LOD, the laboratory
may choose to set its reporting limit at the maximum allowable LOD, the
calculated laboratory LOD, or any level in between.

8.7.2. For the purpose of calculating the total mass of all species, the
concentrations of all compounds below the LOD are considered to be
Zero.

8.8  Method No. 1002/Method No. 1003 Crossover Check - For each sample a
compound shall be measured by both Method No. 1002 and Method No. 1003.
The crossover compound shall be a compound that can reasonably be expected to
be found and measured by both methods in the laboratory performing the
analysis. The results of the two analyses should be compared and an acceptance
criteria set for the relative percent difference.
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3.2

Part F

DETERMINATION OF ALDEHYDE AND KETONE COMPOUNDS
IN AUTOMOTIVE SOURCE SAMPLES
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

METHOD NO. 1004
INTRODUCTION

This document describes a method of analyzing automotive engine exhaust for
aldehyde and ketone compounds (carbonyls) using impingers, containing
acidified 2,4-dinitrophenylhydrazine (DNPH)-absorbing solution, or DNPH-
impregnated cartridges. Carbonyl masses ranging between 0.02 to 200 pg are
measured by this method. The “target” carbonyls that shall be analyzed and
reported by this method are listed in Appendix 1. All of these carbonyl
compounds, when measured in concentrations above the LOD, shall be reported.

This procedure is derived from a method used by Hull [Ref. 10].

All definitions and abbreviations are contained in Appendix 2 of these test
procedures.

METHOD SUMMARY

The samples are received by the laboratory in sample collection cartridges or
impingers. (See Section 4.2.) The absorbing solution (2,4-DNPH) complexes the
carbonyl compounds into their diphenylhydrazone derivatives. The cartridges are
then eluted with 5 mL acetonitrile.

Separation and analysis are performed using a HPLC with an ultraviolet detector.
INTERFERENCES AND LIMITATIONS

An interferent is any detectable compound present in the sample with a retention
time very similar to that of any target carbonyl described in this method. To
reduce interference error, proof of chemical identity may require periodic
confirmations using an alternate method and/or instrumentation, e.g., alternative
HPLC columns or mobile phase compositions.

If samples are not analyzed the same day as received, they must be refrigerated at

a temperature below 40°F. Impinger solutions must first be transferred to glass
bottles and sealed. Refrigerated samples are stable for up to 30 days.
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4.2

5.1
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When using the DuPont Zorbax or Supelco’s Supelcosil columns described in
Section 4.1.5, methyl ethyl ketone (MEK) and butyraldehyde tend to coelute.

When using the Delta Bond column described in Section 4.1.5, formaldehyde
tends to coelute with an unknown, non-carbonyl compound, and the tolualdehyde
isomers tend to coelute. The guard column for the Delta Bond column must also
be changed frequently in order to prevent the coelution of butyraldehyde and
methacrolein and to prolong the life of the column.

INSTRUMENT AND APPARATUS
The HPLC analytical system consists of the following:

4.1.1 Dual high pressure pumps.

4.1.2 Automated gradient controller or pump module controller.

4.1.3 Temperature controller module for the column oven.

4.1.4 A liquid autosampler.

4.1.5 The primary system incorporates two DuPont Zorbax ODS or Supelco’s
Supelcosil columns in tandem and a guard column, (2 cm long packed
with LC18 5 um pellicular beads). The secondary system incorporates a
Delta Bond AK (4.6 mm ID x 200 mm) packed column with a guard
column 2 cm long packed with LC18 5 um pellicular beads or equivalent).
Other columns may be used, provided the alternate(s) can be demonstrated
to be equivalent or better with respect to precision, accuracy and
resolution of all target carbonyls.

4.1.6 An ultraviolet/visible (UV/VIS) detector.

4.1.7 Data system for peak integration.

Sample collection containers are glass impingers or DNPH-impregnated
cartridges.

REAGENTS AND MATERIALS

Acetonitrile, HPLC grade, (Burdick and Jackson or equivalent).

Water, HPLC grade, (Burdick and Jackson or equivalent).

2,4-DNPH, purified, Radian Corporation or equivalent. Unpurified DNPH must
be recrystallized twice from acetonitrile. The recrystallized DNPH is checked for
contaminants by injecting a dilute solution of DNPH in contaminant-free

acetonitrile into the HPLC.

Sulfuric acid, or perchloric acid, analytical reagent grade, (Baker Analyzed or
equivalent).
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5.5

5.6

5.7

5.8

The carbonyl/2,4-dinitrophenylhydrazone (DNPH) complexes [Ref. 11] listed in
Table F1 may be purchased (e.g., Radian Corporation, in 1.2 mL ampules) or
prepared in the laboratory. In-house standards must be recrystallized at least
three times from 95 percent ethanol.

TABLE F-1
PROPERTIES OF CARBONYL/2,4-DNPH COMPLEXES

Molecular Melting
Complex Weight (g/mole) Point °C
formaldehyde 210.15 165-166
acetaldehyde 224.18 152-153
acrolein 236.19 165
acetone 238.20 125-127
propionaldehyde 238.20 144-145
butyraldehyde 252.23 119-120
hexanaldehyde 280.28

106-107

benzaldehyde 286.25 240-242
methyl ethyl ketone 252.53 117-118
methacrolein 250.21 200-201
crotonaldehyde 250.21 185-188
valeraldehyde 266.26 107-108
m-tolualdehyde 300.27 212

Stock Calibration Standard - A stock calibration standard is prepared by diluting
the target carbonyl/2,4-DNPH complexes with acetonitrile. A typical stock
calibration standard contains 3.0 pg/mL of each target carbonyl compound. Stock
calibration standards of other concentrations may also be used.

Working Standard - A working standard is prepared when required by diluting the
stock calibration solution, making sure that the highest concentration of the
standard is above the expected test level. Typically, the 3.0 pg/mL stock is
diluted five times with acetonitrile in a volumetric flask to yield a 0.6 pg/mL
solution.

Control Standard - A quality control standard, containing all target
carbonyls/2,4-DNPH complexes within the typical concentration range of real
samples, is analyzed to monitor the precision of the analysis of each target
carbonyl. The control standard may be purchased, prepared in the laboratory
from a stock solution different from the calibration standard, or prepared by batch
mixing old samples, spiking it with a stock solution of target compounds, and

'"This compound has been known to decompose.

F-3

As Amended: July 30, 2002
Board Hearing: November 15, 2001

Page 54 of 132



59

6.1

6.2

6.3

6.4

6.5

stirring for a minimum of 2 hours. If necessary, the solution is filtered using filter
paper to remove precipitation. All target compounds except acrolein have been
found to be stable in the control standard.

Standards used for linearity and LOD determinations (Section §) may be
purchased or prepared by dilutions of an appropriate level stock solution.

PROCEDURE

For systems collecting the samples via impingers, an absorbing solution is
prepared by dissolving 0.11 - 0.13 grams of recrystallized DNPH in 1 L of HPLC
grade acetonitrile. The absorbing solution should be prepared at least every two
weeks. Each batch of acetonitrile used in this procedure is checked for
oxygenated impurities by adding it to a contaminant-free dilute solution of DNPH
and analyzing by HPLC.

6.1.1 In the laboratory, pipette 15 mL of the DNPH absorbing solution into each
of the 30 mL impingers for each emission test. Add 0.1 mL of 2.85 N
sulfuric acid or 0.15 mL of 3.8 M perchloric acid to each impinger.

For systems collecting the samples via cartridges, DNPH-impregnated cartridges
shall be sealed and refrigerated, at a temperature less than 40°F, upon receipt from
manufacturer, until ready for use.

6.2.1 At the exhaust volumes being sampled (1 L/min), a back-up cartridge may
be required for CVS phase 1 but no back-up cartridge is needed for CVS
phases 2 and 3.

After sampling uncap and place all impingers in preheated water at 70-80°C for
30 minutes (min) to complete derivatization. Heating is not required when using

perchloric acid.

6.3.1 For cartridges, remove the caps and extract with 5 mL acetonitrile,
running the extract into glass storage bottles.

Remove the impingers from the water bath and cool to room temperature.
Replace any lost solvent by adding acetonitrile to the 15-mL mark.

6.4.1 Replacing lost solvent is not required when using an internal standard
method (Section 7.4).

Transfer the solution from each impinger/cartridge to glass vials and seal with
new septum screw caps.
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6.6  Place the vials containing blank, working standard, control standard, and samples
into the autosampler for subsequent injection into an HPLC. Suggested standard
operating conditions for the HPLC are:

Primary System:

Columns: 4.6 mm ID x 250 mm x 1/4 inches OD Dupont Zorbax
ODS or Supelco Supelcosil - two columns in series, Guard
column - 2 cm long packed with C18 5 um pellicular

Column temperature: 40°C

Detector: UV/VIS at 360 nm

Sample volume: 10 uL

Solvent A: acetonitrile

Solvent B: 10 percent (volume/volume) methanol in water
Flow: 1 mL/min

Program: 50 percent A, 50 percent B 0 (initial time)

65 percent A, 35 percent B 0 to 2 min
100 percent A, 0 percent B 2 to 22 min
50 percent A, 50 percent B 22 to 37 min

Under the above configuration, methyl ethyl ketone and butyraldehyde tend to

coelute. In order to report these compounds, it is necessary to analyze the samples
using a secondary system. The tolualdehyde isomers (m-, p-, and o-) are separated
using this configuration. The reporting of tolualdehyde is addressed in Section 7.4.

Secondary System:

Columns: Delta Bond AK C18 (4.6 mm ID x 200 mm x 1/4 in OD)
packed column, Guard column - 2 cm long packed with
C18 5 um pellicular

Column temperature: 40°C

Detector: UV/VIS at 360 nm

Sample volume: 10 uL

Solvent A: acetonitrile

Solvent B: acetonitrile in water, 35 percent (v/v)

Flow: 1.5 mL/min

Program: 0 percent A, 100 percent B 0 (initial time)

23 percent A, 77 percent B 0 - 5.5 min
46 percent A, 54 percent B 5.5 - 13 min
0 percent A, 100 percent B 13 to 30 min

This secondary system is not used to report all compounds because formaldehyde
tends to coelute with a non-carbonyl compound. If this coelution is resolved, the
secondary system may be used alone to analyze all carbonyl compounds. The
tolualdehyde isomers, however, are not separated with this configuration. The
reporting of tolualdehyde is addressed in Section 7.4.
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6.7

6.8

7.1

7.2

7.3

7.4

Data System: The outputs from the UV/VIS detector are sent to a PC-controlled
data acquisition system.

The peak integrations are corrected as necessary in the data system. Any
misplaced baseline segments are corrected in the reconstructed chromatogram.

Samples containing compounds having concentrations above the documented
range of instrument linearity must be diluted and reanalyzed.

CALCULATIONS

For each target carbonyl, the carbonyl mass is calculated from its
carbonyl/2,4-DNPH mass.

The mass of each carbonyl compound, per impinger or cartridge, is determined by
the following calculation:

Mass = Peak Area

sample sample
where B is the ratio of the molecular weight of the carbonyl compound to its
2,4-dinitrophenylhydrazone derivative and where the response factor (RF) for
each carbonyl is calculated during the calibration by:

RF = Concentrationgandara ( Lg 2.4-DNPH species/mL)
Peak Areastandard

For tolualdehyde, the sum of all isomers present is reported as m-tolualdehyde.

7.3.1 Under the conditions of the primary system in Section 6.6, the isomers are
separated. The m-tolualdehyde response factor is applied to each peak
and the sum reported as m-tolualdehyde.

7.3.2  Under the conditions of the secondary system in Section 6.6, the isomers
coelute. The m-tolualdehyde response factor is applied to the single

tolualdehyde peak. This concentration is reported as m-tolualdehyde.

An internal standard method may also be used.
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8.1

8.2

8.3

8.4

QUALITY CONTROL
Blank Runs

8.1.1 Reagent Blanks - The solvents used are of the highest HPLC grade and are
tested for impurities when a new lot number is used. If this lot number is
found to be acceptable, (no carbonyls present at concentrations at or above
the LOD), daily blank analysis is not performed.

8.1.2 Carbonyl/2,4-DNPH Purity - The carbonyl/ 2,4- DNPHs are checked for
purity by their melting points and their chromatograms (See Table F-1).
Analysis of the solution of carbonyl/2,4-DNPH must yield only the peak
of interest. No contaminant peaks above the LOD should be observed.

8.1.3 Field Blanks — One cartridge is analyzed as a field blank for each emission
test. If the field blank shows a peak greater than the limit of detection
(LOD) in the region of interest, the source of the contamination must be
investigated and remedied.

8.1.4 Cartridge Blanks - At least one cartridge per batch is analyzed as a batch
blank. If the cartridge blank shows a peak greater than the limit of
detection (LOD) in the region of interest, the source of the contamination
must be investigated and remedied.

Calibration Run - The calibration standard is analyzed each analysis day to
generate the response factors used to quantify the sample concentrations.

Control Standard Run - The quality control standard is analyzed at least once each
analysis day. Measurements of all target compounds in the control standard,
except acrolein, must fall within the control limits to ensure the validity of the
sample analyses that day. To meet this requirement, it may be necessary to rerun
the calibration and control standards, and inspect and repair the HPLC.

Control Charts - A quality control chart is maintained for each component of the
control standard. The control charts, used on a daily basis, establish that the
method is “in- control.” The following describes how to construct a typical
control chart:

l. Obtain at least 20 daily control standard results,
Calculate the control standard mean concentration, and standard
deviation(s) for the target analyte, and

3. Create a control chart for the target analyte by placing the concentration
on the Y-axis and the date on the X-axis. Establish an upper warning limit
and a lower warning limit at two standard deviations (2s) above and below
the average concentration. Establish an upper control limit and a lower
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8.5

control limit at three standard deviations (3s) above and below the average
concentration.

4. Due to the low variability of the carbonyl control standard measurements,
a control standard measurement is considered to be out-of-control when
the analyzed value exceeds either the 3s limit, or the range of + 10% of the
mean control measurement, whichever is greater, or if two successive
control standard measurements of the same analyte exceed the 2s limit.

5. If 20 control standard measurements are not yet available to create a
control chart (e.g., the control standard was expended and replaced prior
to obtaining 20 points with the new standard), measurements must be
within 10% of the assay (purchased) or theoretical (prepared in-house)
concentration.

The measured concentrations of all target analytes contained in the control
standard must be within the control limits (in-control) for the sample results to be
considered acceptable. No control requirements have been established for
acrolein, since it has been shown to degrade over time.

Duplicates - A duplicate analysis of one sample is performed at least once per
analysis day. The relative percent difference (RPD) is calculated for each

duplicate run:

| Difference between duplicate and original measurements |

RPD(%) = *100

Average of duplicate and original measurements

For each compound, the allowable RPD depends on the average concentration
level for the duplicate runs, as shown in the following table:
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8.6

8.7

Average Measurement for Duplicate Runs Allowable RPD (%)

1to 10 times LOD 100
10 to 20 “o 30
20 to 50 “o 20
Greater than 50 “ 15

If the results of the duplicate analyses do not meet these criteria for all target
carbonyls, the sample may be reanalyzed. If reanalysis is not feasible or if the
criteria are still not met on reanalysis, all sample results for that analysis day are
invalid.

Linearity - A multipoint calibration to confirm instrument linearity is performed
for all target analytes for new instruments, after making instrument modifications
that can affect linearity, and at least once every year. The multipoint calibration
consists of at least five concentration or mass loading levels (using smaller or
larger volume sample sizes of existing standards is acceptable), each above the
LOD, distributed over the range of expected sample concentration. Each
concentration level is measured at least twice. A linear regression analysis is
performed using concentration and average area counts to determine regression
correlation coefficient (r). The r must be greater than 0.995 to be considered
linear for one point calibrations.

Limit of Detection - The LOD for the target analytes must be determined for new
instruments, after making instrument modifications which can affect the LOD and
at least once per year. To make the calculations, it is necessary to perform a
multipoint calibration consisting of at least four “low” concentration levels, each
above the LOD, with at least five replicate determinations of the lowest
concentration standard. A linear regression is performed and the standard
deviation (in area counts) of the lowest concentration standard determined. The
standard deviation is converted to concentration units using the slope of the linear
regression:

S = S+ m
where m is the slope of the linear regression, s is the standard deviation (in

concentration units) of the lowest concentration standard and s, is the standard
deviation (in area counts) of the lowest concentration standard.

The LOD must be calculated using the following equation [Ref. 12]:
LOD =t=*s
where s is the standard deviation (in concentration units) of at least five replicate

determinations of the lowest concentration standard and t is the t-factor for 99
percent confidence for a one-sided normal (Gaussian) distribution. The number
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of degrees of freedom is equal to the number of replicates, minus one. An
abbreviated t-table is:

Degrees of Freedom t-value
4 3.7
5 34
6 3.1
7 3.0

The lowest standard must be of a concentration of one to five times the estimated
LOD.

8.7.1 The maximum allowable LOD is 0.0075 pg/mL. The calculated
laboratory LOD must be equal to or lower than the maximum allowable
LOD. All peaks identified as target compounds that are equal to or exceed
the maximum allowable LOD must be reported. If the calculated
laboratory LOD is less than the maximum allowable LOD, the laboratory
may choose to set its reporting limit at the maximum allowable LOD, the
calculated laboratory LOD, or any level in between.

8.7.2 For the purpose of calculating the total mass of all species, the

concentrations of the compounds below the LOD are considered to be
Zero.
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1.1

1.2

2.1

3.1

Part G
DETERMINATION OF NMOG MASS EMISSIONS

INTRODUCTION

NMOG mass emissions consist of non-methane hydrocarbons and oxygenated
hydrocarbons.

All definitions and abbreviations are set forth in Appendix 2 of these test
procedures.

NMOG WEIGHTED MASS EMISSIONS

NMOG weighted mass (wm) emissions shall be calculated as follows:
NMOG,,, = > NMHC,, +> ROH_, +> RHO,,

Non-methane hydrocarbon weighted mass emissions (NMHCy,,) can be
determined by either FID or GC. If the FID method is used to calculate
NMHCyn, refer to Part B of these test procedures entitled, “Determination of
Non-Methane Hydrocarbon Mass Emissions by Flame lonization Detection.”
If the GC method is used to calculate NMHC,,,, refer to section 3, “Speciated
Hydrocarbon Mass Emissions Calculation” contained herein. Carbonyl
weighted mass emissions (RHOy,y,) are to be calculated according to section 5
“Carbonyl Mass Emissions Calculation” contained herein. For alcohol fueled
vehicles, alcohol weighted mass emissions (ROHy,,) are to be calculated
according to section 4 “Alcohol Mass Emissions Calculation” contained
herein.

SPECIATED HYDROCARBON MASS EMISSIONS CALCULATION
INTRODUCTION

Vehicular exhaust emissions are measured according to the FTP [Ref. 1]. For
each of the three phases of the FTP, a tedlar bag of 0.5 ft> capacity is used to
collect a dilute exhaust sample. A fourth 0.5 ft° tedlar bag is used to collect a
composite dilution air (background) sample from all three phases of the FTP.
All bag samples are analyzed according to Method No. 1002 (Part D of these
test procedures) and Method No. 1003 (Part E of these test procedures) to
determine the dilute exhaust and dilution air concentrations of individual
hydrocarbon compounds. The measured hydrocarbon compound
concentrations are used in the following equations to calculate the weighted
mass emissions of each hydrocarbon compound.
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32

HC MASS EMISSIONS CALCULATION PER TEST PHASE
32.1 HCmasn = (HCeone * HCyens * VMIX * 10°) / (Carbon No.)

322 HCin = HC. -(HCq4 * (1-(1/DF)))
NOTE: If HC.y is calculated to be less than zero, then HC e = 0.

3.3. WEIGHTED HC MASS EMISSIONS CALCULATION
H H H H
331 chm — 043 * Cmassl + CmassZ + 057 * Cmass3 + CmassZ
Dphasel + DphaseZ phase3 + DphaseZ
3.4. SAMPLE CALCULATION
3.4.1 Exhaust emissions from a gasoline vehicle are collected in three dilute
exhaust sample bags and one dilution air (background) sample bag
during the FTP. Gas chromatography is used to determine the benzene
concentration of each bag sample. Calculate the weighted benzene
mass emissions based on the following data:
Test HC, HC, FID THC, | CHge COz | COen | Ry VMIX' | Dppasen
Phase | (ppbC) | (ppbC) | (ppmC) @pmC) | (%) | (ppm) | (%) | (f) (mile)
1 500 25 98 6 1.20 280 28 2846 3.584
2 100 25 22 4 0.95 87 25 4854 3.842
3 120 25 29 5 1.07 101 24 2840 3.586
For Phase 1:
DF = 13.47 / [COs + (NMHC, + CHye +CO.) * 107*]
(see section 6, DF Calc.)
NMHC. =  FID THC. - (rcn, * CHasc)
= 98 ppmC - (1.04 * 6 ppmC)
= 92 ppmC
cCoO = (1-(0.01 +0.005* HCR) * CO3¢ -0.000323 * R, ) * COem

NOTE: If a CO instrument which meets the criteria specified in CFR 40,
86.111 is used and the conditioning column has been deleted, COgp, must be
substituted directly for COk .

= (1-(0.01925) * 1.2% - 0.000323 * 28%) * 280 ppm
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271 ppm

DF = 13.47 / [1.2% + (92 ppmC + 6 ppmC + 271 ppm) * 10 ]
= 10.89

HCeone = HC. - (HCq * (1 - (1/DF)))
= 500 ppbC - (25 ppbC * (1 - (1/ 10.89)))
= 477 ppbC

Mol. Wt. of C¢Heg = (6 * 12.01115) + (6 * 1.00797)
= 78.11472 g/mole

HCgens = (Mol. Wt. * conversion of liter to ft® )/ (Mol. Vol.)
= (78.11472 g/mole * 28.316 liter/ft? ) / 24.055 liter/mole
= 91.952 g/ft’

HCmassn =  (HCeone * HCgens * VMIX * 10 ) / (Carbon No.)
HCmass1 = (477 ppbC * 91.952 g/ft® * 2846 ft* * 10°)/6
= 20.8 mg

Similarly, for Phase 2: Hemass = 5.7 mg
and for Phase 3: Hemass = 4.2 mg
Therefore,

HC HC HC HC
chm — 043 * mass| + mass2 + 057 * mass3 + mass2

Dphasel + DphaseZ Dphase3 + DphaseZ

HC, =043+ 20.$mg+5.7mg ' L 0.57 % 4.2'mg+5.7mg .

3.584 miles + 3.842 miles 3.586 miles + 3.842 miles
HCym = 2.3 mg/mile (benzene weighted mass emissions)
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4.1.

4.2.

4.3.

ALCOHOL MASS EMISSIONS CALCULATION
INTRODUCTION

Vehicular emissions are measured according to the (FTP [Ref. 1]. For each of
the three phases of the FTP, a set of two impingers is used to collect alcohol
emissions in the dilute exhaust. A fourth set of two impingers is used to
collect a composite dilution air (background) alcohol sample from all three
phases of the FTP. All impingers are analyzed according to Method No. 1001
to determine the alcohol concentration in each impinger. The measured
alcohol concentrations are used in the following equations to calculate the
weighted mass emissions of alcohol compounds.

ALCOHOL MASS EMISSIONS CALCULATION PER TEST PHASE

42.1 ROHpasn = (ROHeone * ROHgens * VMIX * 10®) / (Carbon No.)
422 ROH., = ROH, -(ROHy *(1-(1/DF)))

NOTE: If ROH,, is calculated to be less than zero, then ROH..,. = 0.
423 ROH. = (Imass. /Ivol.) * (Mol. Vol./ Mol. Wt.)
4.2.4 Imass, = (Iconc.; + Iconce) * Densgoy * Ivol;
425 lvol, = Ivole, * (293.16°K / Itemp,) * ( Pg / 760 mm Hg)
42.6 ROHy = (Imassq /Ivoly) * (Mol. Vol. / Mol. Wt.)
4.2.7 Imassq = (Iconcyq; + Iconcy,) * Densgoy * Ivol,
4.2.8 Ivoly = Ivoly, *(293.16°K / Itempy) * (Pg/ 760 mm Hg)

WEIGHTED ALCOHOL MASS EMISSIONS CALCULATION

ROH
D

ROme — 043 *[ mass] + ROHmassZ J + 057 % (ROHmaSSS + ROHmass2 J

+D D +D

phasel phase2 phase3 phase2
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44

SAMPLE CALCULATION

44.1

Alcohol emissions from an M85 fueled vehicle are collected in three
sets of dilute exhaust impingers and one set of dilution air impingers
during the FTP. Gas chromatography is used to determine the
methanol concentration in each impinger. Calculate the weighted
methanol mass emissions based on the following data:

Test Ivol, Iconc,; | Iconcg, Ivol., Iconcy; | Iconcy, Ivolym Itemp, Itempy
Phase | (mL) | (ug/ml) | (ugml) | (liter) | (emb) | mgml) | (liter) | (°K) (°K)
1 15 2.24 0.05 3.90 0.07 0.01 13.50 295 294
2 15 0.29 0.06 6.50 0.07 0.01 13.50 297 294
3 15 0.32 0.02 4.00 0.07 0.01 13.50 298 294
Test FID CHy. COy COcm R, VMIX Dphase n Py HCHO,
Phase | THC. | (ppmC) | (%) (ppm) (%) | (fF) (mile) (mmHg) | (ppm)
(ppmC)
1 82 9 1.5 250 30 2834 3.581 760 0.81
2 19 5 0.7 20 32 4862 3.845 760 0.09
3 22 6 0.8 32 29 2835 3.583 760 0.10
For Phase 1:
Imass, = (Iconce; + Iconcey) * Densgoy * Ivol;
= (2.24 pg/mL + 0.05 pg/mL) * 0.7914 g/mL *
15 mL * 10° pg/g
= 272 ug
Mol. Wt. of CH;0H = (1 *12.01115)+ (4 * 1.00797) + (1 * 15.9994)
= 32.0428 g/mole
Ivol, Ivolem * (293/16° K / Itemp, ) * (Pg/ 760 mm Hg)
= 3.90 liter * (293.16°K / 295° K) * (760 mm Hg / 760 mm Hg)
= 3.88 liter
ROH, = (Imass. / Ivol. ) * (Mol. Vol. / Mol. Wt.)
= (27.2%107° g/ 3.88 liter) * (24.055 liter/mole / 32.0428 g/mole)
= 5.27 ppmC
Imassq = (Iconcq; + Iconcy,) * Densgon * Ivol;
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= (0.07 pg/mL + 0.01 pg/mL) * 0.7914 g/ml *
15 ml * 10° pug/g
= 0.95 ng

Ivoly = Ivolgm *(293.16° K/ Itempq ) * ( Pg / 760 mm Hg)
= 13.50 liter * (293.16°K / 294°K) * (760 mm Hg / 760 mm Hg)
= 13.46 liter

ROH4 = (Imassq / Ivolg) * (Mol. Vol. / Mol. Wt.)
= (0.95%107° g/ 13.46 liter) * (24.055 liter/mole / 32.0428 g/mole)
= 0.05 ppmC

12.02
CO,, +(NMHC, + CH,, + CO, + ROH, + HCHO, )*10™*
(see section 6, DF Calc.)

DF =

NMHCe = FID THCe - (rCH4 * CH4e) - (rCH3OH * ROHe )
82 ppmC - (1.04 * 9 ppmC) - (0.66 * 5.27 ppmC)
= 69 ppmC
CO. = (1-(0.01 +0.005 * HCR) * COz. - 0.000323 * R,) * COem

NOTE: If a CO instrument which meets the criteria specified in CFR 40,
86.111 is used and the conditioning column has been deleted, CO;y,, must be
substituted directly for CO, .

(1-(0.02705) * 1.5% - 0.000323 * 30%) * 250 ppm
= 237 ppm

12.02

1.5% + (69pme +9ppmC + 237 ppmC + 5.27 ppmC + 0.81ppm) %107

ROHcne = ROH, - (ROHq * (1 - (1/DF)))
= 5.27 ppmC - (0.05 ppmC * (1 - (1/7.84)))
= 523 ppmC

ROHuens = (Mol. Wt. * conversion of liter to ft*) / (Mol. Vol.)
= (32.0428 g/mole * 28.316 liter/ft) / 24.055 liter/mole
= 37719 g/ft’

ROHpasn= (ROHcone * ROHuens * VMIX * 10°) / (Carbon No.)
ROHpu 1= (5.23 ppmC * 37.719 g/ft’ * 2834 ft* * 10°)/ 1
= 056¢g
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Similarly, for Phase 2: ROHpys2 = 0.08 g

and for Phase 3: ROHjuss3 = 0.08 g
Therefore,
ROH + ROH ROH + ROH
ROH . — 043 %* massl mass2 + 057 * mass3 mass2
D phasel + D phase2 D phase3 + D phase2

ROH, =043+ 0.56‘mg+0.08mg' 4057 * 0.08.mg+0.08mg.
3.581 miles + 3.845 miles 3.583 miles + 3.845 miles

ROHy, = 0.05 g (methanol weighted mass emissions)
5. CARBONYL MASS EMISSIONS CALCULATIONS

5.1. INTRODUCTION
Vehicular emissions are measured according to the FTP [Ref. 1]. For each of
the three phases of the FTP, a set of two impingers (or cartridges) is used to
collect carbonyl emissions in the dilute exhaust. A fourth set of two
impingers (or cartridges) is used to collect a composite dilution air
(background) carbonyl sample from all three phases of the FTP. All
impingers (or cartridges) are analyzed according to Method No. 1004 to
determine the mass of individual carbonyl compounds in each impinger (or
cartridge). The measured carbonyl masses are used in the following equations
to calculate the weighted mass emissions of each carbonyl compound.

5.2. CARBONYL MASS EMISSIONS CALCULATION PER TEST PHASE
52.1 RHOpasn = (RHOcone * RHOgens * VMIX * 107)

52.2 RHO¢one = RHO, - (RHO4 * (1 -(1/DF)))
NOTE: If RHO,q, is calculated to be less than zero, then RHOcon. = 0.

5.2.3 RHO. = (Imass, /Ivole) * (Mol. Vol. / Mol. Wt.)

5.2.4 1Ivol. = Ivolem *(293.16°K / Itemp.) * (P / 760 mm Hg)

5.2.5 RHOq4 = (Imassq /Ivolg) * (Mol. Vol. / Mol. Wt.)

5.2.6 Ivoly = Ivolgm *(293.16°K /Itempy) * (P / 760 mm Hg)
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5.3.  WEIGHTED CARBONYL MASS EMISSIONS CALCULATION

RHO,,, =0.43 *[

RHO
D

mass] + RHO mass2 + 057 * RHOmass3 + RHOmassZ
+D D +D

phasel phase2 phase3 phase2

54. SAMPLE CALCULATION

54.

1 Carbonyl emissions from a CNG vehicle are collected in three sets of
dilute exhaust impingers and one set of dilution air impingers during
the FTP. HPLC is used to determine the formaldehyde mass in each
impinger. Calculate the weighted formaldehyde mass emissions based
on the following data:

Test Ivol, Imass, Ivol.y, Imassy Ivoly, Itemp, Itempy

Phase (mL) | (n®) (liter) (ng) (liter) (°K) (°K)

1 15 2.45 8.49 0.17 31.57 295 292

2 15 0.76 14.55 0.17 31.57 298 292

3 15 0.64 4.00 0.17 31.57 298 292
Test FID CH,, CO», COenm R, VMIX Dphase n Py
Phase | THC, (ppmC) (%) (ppm) (%) (ft) (mile) (mmHg)

(ppmC)
1 132 108 0.9 8 68 2866 3.581 760
2 4 3 0.1 4 67 4841 3.845 760
3 22 9 0.5 5 65 2837 3.583 760
For Phase 1:

Mol. Wt. of HCHO = (1 * 12.01115) + (2 * 1.00797) + (1 * 15.9994)

= 30.0268 g/mole

Ivol. = Ivolem *(293/16° K /Itemp.) * (Pg/760 mm Hg)
— 849 liter * (293.16°K / 295°K) * (760 mm Hg / 760 mm Hg)
= 8.44 liter

RHO, = (Imass, /Ivole) * (Mol. Vol. / Mol. Wt.)

= (2.45%10° g/ 8.44 liter) * (24.055 liter/mole / 30.0268 g/mole)
= 233 ppb
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Ivoly = Ivolgm *(293.16°K / Itempy) * (Pg/ 760 mm Hg)
= 31.57 liter * (293.16°K / 292°K) * (760 mm Hg / 760 mm Hg)

= 31.70 liter

RHOy4 = (Imassq /Ivolg) * (Mol. Vol. / Mol. Wt.)
= (0.17*%10°g/ 31.70 liter)*(24.055 liter/mole / 30.0268 g/mole)
= 4ppb

DF = 9.77/[COs + (NMHC, + CHye + CO®) * 10™]

(see section 6, DF Calc.)

NMHC. = FID THC. - (rcn, * CH 40)

132 ppmC - (1.04 * 108 ppmC)
20 ppmC

CO. = (1-(0.01 +0.005 * HCR) * COz. -0.000323 * R,) * COem
NOTE: If a CO instrument which meets the criteria specified in CFR 40,
86.111 is used and the conditioning column has been deleted, COgy, must be
substituted directly for CO..

= (1-0.02890 * 0.9% - 0.000323 * 68%) * 8 ppm
= 7.6 ppm

DF = 9.77 /[0.9% + (20 ppmC + 108 ppmC + 7.6 ppm) * 10#]
= 10.69

RHOconc = RHOe - (RHOd * (1 - (1 /DF)))
— 233 ppb- (4 ppb * (1 - (1/10.69)))
= 229 ppb

RHOgs = (Mol. Wt. * conversion of liter to ft’) / (Mol. Vol.)
= (30.0268 g/mole * 28.316 liter/ft’) / 24.055 liter/mole
= 3535 g/ft’

RHOmassn = (RHOcone * RHOyens * VMIX * 10°°)
RHOpas1 = (229 ppb * 35.35 g/ft® * 2866 ft* * 10°°)
23.2 mg

Similarly, for Phase 2: RHOpus2= 6.6 mg
and for Phase 3: RHO 56 3= 12.7 mg
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Therefore,

Dphasel + D DphaseS + D

phase2 phase2

RHO,,., + RHO RHO,,., + RHO
RHme =043 *( mass| + mass2 ] +0.57 *( mass3 + mass2 J

12.7mg+ 6.6 mg

RHO A =0.43% : -
3.581 miles + 3.845 miles

23.2mg+ 6.6 mg j+057>{

RHOy, = 3.2 mg/mi (formaldehyde weighted mass emissions)

5.4.2 Carbonyl emissions from a gasoline vehicle are collected in three sets
of dilute exhaust cartridges and dilution air cartridges during the FTP.
HPLC is used to determine the formaldehyde mass in each cartridge.
Calculate the weighted formaldehyde mass emissions based on the
following data:

3.583 miles + 3.845 miles

Test Iconcee Iconceq Iconcpk Ivolgm | Ivolem Itempe Itempg
Phase (ug/mL) | (ug/mL) | (ug/mL) | (liter) (liter) (°K) (°K)
1 1.212 0.028 0.0 8.61 8.57 294.26 294.26
2 0.334 0.043 0.0 14.91 13.83 294.26 294.26
3 0.172 0.026 0.0 8.68 8.74 294.26 294.26
Test FID CHye COge COem Ra VM?)IX Dphase n P
Phase | THC, (ppmC) | (%) (ppm) | (%) (ft") (mile) (mmHg)
(ppmC)
1 132 108 0.9 8 68 2866 3.581 760
2 4 3 0.1 4 67 4841 3.845 760
3 22 9 0.5 5 65 2837 3.583 760

For all three phases Ivolc = 4.4 mL

For Phase 1:

Imassq = (Iconc.q — Iconcy )*Ivol,

Imassq = (0.028 — 0.0) ug/mL * 4.4 mL =0.1232 ug

Imass. = (Iconce — Iconcy )*Ivol,
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Imass. = (1.212-0.0) ug/mL * 4.4 mL =5.33 ng

Mol. Wt. of HCHO = (1 * 12.01115) + (2 * 1.00797) + (1 * 15.9994)
= 30.0265 g/mole

Ivol. = Ivolem *(293/16°K/Itemp.) * (Pg/760 mm Hg)
8.57 liter * (293.16°K / 294.26°K) * (760 mm Hg / 760 mm Hg)
8.54 liter

RHO, = (Imass. /Ivol. ) * (Mol. Vol. / Mol. Wt.)
(5.33*%10° g/ 8.54 liter) * (24.055 liter/mole / 30.0265 g/mole)
= 500 ppb

Ivoly = Ivolgm *(293.16°K /Itempy ) * (P / 760 mm Hg)
8.61 liter * (293.16°K / 294.26°K) * (760 mm Hg / 760 mm Hg)
= &.58 liter

RHOq4 = (Imassq /Ivoly) * (Mol. Vol. / Mol. Wt.)
= (0.1232*%10°g / 8.58 liter)*(24.055 liter/mole / 30.0265 g/mole)
11.5 ppb

DF 9.77 / [COse + (NMHC, + CHye+ CO. ) * 107™]
(see section 6, DF Calc.)

NMHCe = FID THCe - (rCH4 % CH4e )
132 ppmC - (1.04 * 108 ppmC)
= 20 ppmC
O = (1-(0.01+0.005*HCR) * COz -0.000323 * R, ) * COen

NOTE: If a CO instrument which meets the criteria specified in CFR 40,
86.111 is used and the conditioning column has been deleted, CO,,, must be
substituted directly for CO..

= (1- 0.02890 * 0.9% - 0.000323 * 68%) * 8 ppm
= 7.6 ppm

DF = 9.77 /[0.9% + (20 ppmC + 108 ppmC + 7.6 ppm) * 10 ]
= 10.69

RHOconc = RHOe - (RHOd * (1 - (1 /DF)))
= 500 ppb - (11.5ppb * (1 -(1/10.69)))
= 489.6 ppb (formaldehyde)

RHOg4ens = (Mol. Wt. * conversion of liter to ft® )/ (Mol. Vol.)

G-11
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6.1.

(30.0265 g/mole * 28.316 liter/ft’ ) / 24.055 liter/mole
35.35 g/ft’

RHOmassn = (RHOcone * RHOgens * VMIX * 10 )

RHOpm.se1 = (489.6 ppb * 35.35 g/ft’ * 2866 ft* * 10°)
= 49.6 mg (formaldehyde)

Similarly, for Phase 2: RHOpas2= 129 mg
and similarly for Phase 3: RHOpas 3= 5.6 mg

Therefore,
RI_IOmassl + RI‘IOmassZ) +0.57%* (RI‘IOmass?? + RHOmassZ
Dphasel + DphaseZ Dphase3 + Dphase 2

RHOym = 0.43%( )

49.6 mg+12.9 mg )+0.57%( 5.6 mg+12.9mg

2=043%
RHO« (3.58 1miles + 3.845 miles 3.583 miles + 3.845 miles

RHOym = 5.04 mg/mi (formaldehyde weighted mass emissions)

DILUTION FACTOR CALCULATION

For Non-Alcohol Fueled Vehicles:

100 * X
6.1.1  DF= X+y/2+3.76%(x +y/4-2/2)
1. - CO,, +(NMHCe +CH,, +Coe)*10—4

(where fuel composition is C,HyO, as measured for the fuel used.)

6.1.2 CO, = (1-(0.01+0.005* HCR) * CO, - 0.000323 * R,) * COe
NOTE: Ifa CO instrument which meets the criteria specified in CFR
40, 86.111 is used and the conditioning column has been deleted,
COg¢m must be substituted directly for CO, .

a) For gasoline, CH, g5, where x =1,y =1.85, and z = 0:
DF = 13.47 / [CO5 + (NMHC, + CHye + CO.) * 107
CO. =(1-0.01925 * COy - 0.000323 * R,) * COem

b) For Phase 2 gasoline, CH; 94, where x =1,y =1.94 and z =
0.017,
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DF = 13.29 / [CO5 + (NMHC, + CHy + CO) * 10
CO. = (1-0.01970 * COy - 0.000323 * R,) * COen

c) For LPG, CH 64, where x =1,y =2.64, z=0:
DF = 11.68 / [CO5 + (NMHC, + CHy4e + CO.) * 107
COe =(1- 0.02320 * COy -0.000323 * R,) * COep

d) For CNG, CHj3 75, where x =1,y =3.78, and z=0.016:
DF =9.83 /[[COs + (NMHC, + CHze + CO.) * 10™]
CO. =(1-0.02890 * COz. -0.000323 * R, ) * COem

6.2. For Alcohol Fueled Vehicles:

100*(X+}’/2+3'76*(X+Y/4_Z/2)j

6.2.1 DF= :
CO,. +(NMHC, + CH,, + CO, + ROH, + HCHO, )*10"

(where fuel composition is C,HyO, as measured for the fuel used.)

6.2.2 CO, =(1-(0.01+0.005* HCR) * CO; -0.000323 *R;) * CO¢p
NOTE: If a CO instrument which meets the criteria specified in CFR
40, 86.111 is used and the conditioning column has been deleted,
COem must be substituted directly for COe.

a) For M100 (100% methanol), CH;0OH, where x =1,y =4, and z=1:
DF =11.57/[CO,, + (NMHC, + CH,, + CO, + ROH, + HCHO,) *
10]
CO. =(1-0.03000 * COp -0.000323 * R, ) * COcp

b) For M85 (85% methanol, 15% indolene), CH; 4,097, , where x =1,y
=3.41,andz=0.72:
DF =12.02/[CO,. + (NMHC, + CHy, + CO, + ROH, + HCHO,) *
10]
CO. =(1-0.02705 * COy - 0.000323 * R,) * CO¢p

c) For E100 (100% ethanol), C,HsOH, where x =1,y =3, and z=0.5:
DF =12.29 / [CO,. + (NMHC, + CHy, + CO, + ROH, + HCHO,) *
10]
CO. =(1-0.02500 * COp -0.000323 * R, ) * COep
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CAS #

00067-56-1
00064-17-5

00074-85-1
00074-86-2
00074-84-0
00115-07-1
00074-98-6
00463-49-0
00074-99-7
00075-28-5
00115-11-7
00106-98-9
00106-99-0
00106-97-8
00624-64-6
00463-82-1
00107-00-6
00590-18-1
00563-45-1
00078-78-4
00503-17-3
00109-67-1
00563-46-2
00109-66-0
00078-79-5
00646-04-8
00558-37-2
00627-20-3
00689-97-4
00513-35-9
00542-92-7
00075-83-2
00142-29-0
00691-37-2

As Amended: July 30, 2002

APPENDIX 1

LIST OF COMPOUNDS
COMPOUND MIR
Alcohols
methanol 0.71
ethanol 1.69

Light End and Mid-Range Hydrocarbons
(Listed in approximate elution order)

ethene 9.08
ethyne 1.25
ethane 0.31
propene 11.58
propane 0.56
1,2-propadiene 12.16
I-propyne 6.45
2-methylpropane 1.35
2-methylpropene 6.35
1-butene 10.29
1,3-butadiene 13.58
n-butane 1.33
trans-2-butene 13.91
2,2-dimethylpropane 1.68
1-butyne 6.20
cis-2-butene 13.22
3-methyl-1-butene 6.99
2-methylbutane 1.68
2-butyne 16.33
I-pentene 7.79
2-methyl-1-butene 6.51
n-pentane 1.54
2-methyl-1,3-butadiene 10.69
trans-2-pentene 10.23
3,3-dimethyl-1-butene 6.06
cis-2-pentene 10.24
1-buten-3-yne 11.09
2-methyl-2-butene 14.45
1,3-cyclopentadiene 7.61
2,2-dimethylbutane 1.33
cyclopentene 7.38
4-methyl-1-pentene 6.26

1-1
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CAS #

00760-20-3
00287-92-3
00079-29-8
01634-04-4
00691-38-3
00107-83-5
00674-76-0
00096-14-0
00763-29-1
00592-41-6
00110-54-3
13269-52-8
07642-09-3
04050-45-7
00616-12-6
00625-27-4
01120-62-3
07688-21-3
00637-92-3
00922-62-3
00590-35-2
00096-37-7
00108-08-7
00464-06-2
07385-78-6
00693-89-0
00071-43-2
03404-61-3
00562-49-2
00110-82-7
00591-76-4
00565-59-3
00110-83-8
00589-34-4
01759-58-6
02532-58-3
00617-78-7
00822-50-4
00592-76-7
00540-84-1
14686-14-7
00142-82-5
02738-19-4
03899-36-3

As Amended: July 30, 2002

COMPOUND

3-methyl-1-pentene
cyclopentane
2,3-dimethylbutane
1-methyl-tert-butyl-ether
4-methyl-cis-2-pentene
2-methylpentane
4-methyl-trans-2-pentene
3-methylpentane
2-methyl-1-pentene
1-hexene

n-hexane
trans-3-hexene
cis-3-hexene
trans-2-hexene
3-methyl-trans-2-pentene
2-methyl-2-pentene
3-methylcyclopentene
cis-2-hexene
1-ethyl-tert-butyl-ether
3-methyl-cis-2-pentene
2,2-dimethylpentane
methylcyclopentane
2,4-dimethylpentane
2,2,3-trimethylbutane
3,4-dimethyl-1-pentene
I-methylcyclopentene
benzene
3-methyl-1-hexene
3,3-dimethylpentane
cyclohexane
2-methylhexane
2,3-dimethylpentane
cyclohexene
3-methylhexane

trans-1,3-dimethylcyclopentane
cis-1,3-dimethylcyclopentane

3-ethylpentane

trans-1,2-dimethylcyclopentane

1-heptene

2,2, 4-trimethylpentane
trans-3-heptene
n-heptane
2-methyl-2-hexene
3-methyl-trans-3-hexene

1-2
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6.22
2.69
1.14
0.78
8.44
1.80
8.44
2.07
5.18
6.17
1.45
8.16
8.22
8.44
8.44
12.28
8.65
8.44
2.11
8.44
1.22
242
1.65
1.32
4.56
13.95
0.81
4.56
1.32
1.46
1.37
1.55
5.45
1.86
2.15
2.15
1.63
1.99
4.56
1.44
6.96
1.28
6.96
6.96



CAS #

14686-13-6
00816-79-5
00107-39-1
10574-37-5
06443-92-1
00108-87-2
00590-73-8
00107-40-4
01640-89-7
00592-13-2
00589-43-5
02815-58-9
00563-16-6
00565-75-3
00560-21-4
00108-88-3
00584-94-1
00592-27-8
00589-53-7
00589-81-1
15890-40-1
00638-04-0
02207-04-7
03522-94-9
02613-65-2
16747-50-5
00111-66-0
14850-23-8
00111-65-9
13389-42-9
02207-03-6
07642-04-8
01069-53-0
02213-23-2
02207-01-4
01072-05-5
01678-91-7
00926-82-9
00100-41-4
03074-71-3
00108-38-3
02216-34-4
03221-61-2
02216-33-3

As Amended: July 30, 2002

COMPOUND

trans-2-heptene
3-ethyl-2-pentene

2,4 4-trimethyl-1-pentene
2,3-dimethyl-2-pentene
cis-2-heptene
methylcyclohexane
2,2-dimethylhexane
2,4,4-trimethyl-2-pentene
ethylcyclopentane
2,5-dimethylhexane
2,4-dimethylhexane
1,2,4-trimethylcyclopentane
3,3-dimethylhexane
2,3,4-trimethylpentane
2,3,3-trimethylpentane

toluene

2,3-dimethylhexane
2-methylheptane
4-methylheptane
3-methylheptane
(1a,2a,3b)-1,2,3-trimethylcyclopentane
cis-1,3-dimethylcyclohexane
trans-1,4-dimethylcyclohexane
2,2,5-trimethylhexane
trans-1-methyl-3-ethylcyclopentane
cis-1-methyl-3-ethylcyclopentane
I-octene

trans-4-octene

n-octane

trans-2-octene
trans-1,3-dimethylcyclohexane
cis-2-octene
2,3,5-trimethylhexane
2,4-dimethylheptane
cis-1,2-dimethylcyclohexane
2,6-dimethylheptane
ethylcyclohexane
3,5-dimethylheptane
ethylbenzene
2,3-dimethylheptane
m-&p-xylene

4-methyloctane
2-methyloctane
3-methyloctane

1-3
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7.33
6.96
3.45
6.96
6.96
1.99
1.13
5.85
227
1.68
1.80
1.75
1.57
1.23
1.57
3.97
1.34
1.20
1.48
1.35
1.75
1.72
1.75
1.33
1.75
1.75
3.45
5.90
1.11
5.90
1.72
5.90
1.33
1.48
1.75
1.25
1.75
1.63
2.79
1.25
8.49
1.08
0.96
1.25



CAS #

00100-42-5
00095-47-6
00124-11-8
00111-84-2
00098-82-8
15869-87-1
04032-94-4
02051-30-1
00103-65-1
00620-14-4
00622-96-8
00108-67-8
00611-14-3
00095-63-6
00124-18-5
00538-93-2
00135-98-8
00535-77-3
00526-73-8
00099-87-6
00496-11-7
00527-84-4
00141-93-5
00105-05-5
01074-43-7
01074-55-1
00135-01-3
01074-17-5
01758-88-9
00874-41-9
00934-80-5
02870-04-4
01120-21-4
00933-98-2
00095-93-2
01595-11-5
00527-53-7
01074-92-6
00488-23-3
00538-68-1
00098-19-1
00091-20-3
00112-40-3

As Amended: July 30, 2002

COMPOUND

styrene (ethenylbenzene)

o-xylene

I-nonene

n-nonane

(1-methylethyl)benzene
2,2-dimethyloctane
2,4-dimethyloctane
2,6-dimethyloctane
n-propylbenzene
I-methyl-3-ethylbenzene
1-methyl-4-ethylbenzene
1,3,5-trimethylbenzene
I-methyl-2-ethylbenzene
1,2,4-trimethylbenzene

n-decane

(2-methylpropyl)benzene
(1-methylpropyl)benzene
1-methyl-3-(1-methylethyl)benzene
1,2,3-trimethylbenzene
1-methyl-4-(1-methylethyl)benzene
2,3-dihydroindene (indan)
I-methyl-2-(1-methylethyl)benzene
1,3-diethylbenzene
1,4-diethylbenzene
I-methyl-3-n-propylbenzene
1-methyl-4-n-propylbenzene
1,2-diethylbenzene
1-methyl-2-n-propylbenzene
1,4-dimethyl-2-ethylbenzene
1,3-dimethyl-4-ethylbenzene
1,2-dimethyl-4-ethylbenzene
1,3-dimethyl-2-ethylbenzene
n-undecane (hendecane)
1,2-dimethyl-3-ethylbenzene
1,2,4,5-tetramethylbenzene
1-methyl-2-n-butylbenzene
1,2,3,5-tetramethylbenzene
1-(1,1-dimethylethyl)-2-methylbenzene
1,2,3,4-tetramethylbenzene
n-pentylbenzene
1-(1,1-dimethylethyl)-3,5-DMbenzene
naphthalene

n-dodecane

1-4
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1.95
7.49
2.76
0.95
232
1.09
1.09
1.27
2.20
6.61
6.61
11.22
6.61
7.18
0.83
1.97
1.97
5.92
11.26
5.92
3.17
5.92
5.92
5.92
5.92
5.92
5.92
5.92
8.86
8.86
8.86
8.86
0.74
8.86
8.86
5.35
8.86
5.35
8.86
1.78
7.33
3.26
0.66



CAS #

00050-00-0
00075-07-0
00107-02-8
00067-64-1
00123-38-6
00123-72-8
00066-25-1
00100-52-7
00078-93-3
00078-85-3
04170-30-3
00110-62-3
00620-23-5

As Amended: July 30, 2002

COMPOUND

Carbonyl Compounds

formaldehyde
acetaldehyde
acrolein

acetone
propionaldehyde
butyraldehyde
hexanaldehyde
benzaldehyde
methyl ethyl ketone (2-butanone)
methacrolein
crotonaldehyde
valeraldehyde
m-tolualdehyde

1-5
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8.97
6.84
7.60
0.43
7.89
6.74
4.98
0.00
1.49
6.23

10.07

5.76
0.00



00050-00-0
00064-17-5
00066-25-1
00067-56-1
00067-64-1
00071-43-2
00074-84-0
00074-85-1
00074-86-2
00074-98-6
00074-99-7
00075-07-0
00075-28-5
00075-83-2
00078-78-4
00078-79-5
00078-85-3
00078-93-3
00079-29-8
00091-20-3
00095-47-6
00095-63-6
00095-93-2
00096-14-0
00096-37-7
00098-19-1
00098-82-8
00099-87-6
00100-41-4
00100-42-5
00100-52-7
00103-65-1
00105-05-5
00106-97-8
00106-98-9
00106-99-0
00107-00-6
00107-02-8
00107-39-1
00107-40-4
00107-83-5
00108-08-7

As Amended: July 30, 2002
Board Hearing: November 15, 2001

List of Compounds
(Listed by CAS number)

formaldehyde

ethanol

hexanaldehyde

methanol

acetone

benzene

ethane

ethene

ethyne

propane

I-propyne

acetaldehyde
2-methylpropane
2,2-dimethylbutane
2-methylbutane
2-methyl-1,3-butadiene
methacrolein

methyl ethyl ketone (2-butanone)
2,3-dimethylbutane
naphthalene

o-xylene
1,2,4-trimethylbenzene
1,2,4,5-tetramethylbenzene
3-methylpentane
methylcyclopentane
1-(1,1-dimethylethyl)-3,5-dimethylbenzene
(1-methylethyl)benzene
I-methyl-4-(1-methylethyl)benzene
ethylbenzene

stryrene (ethenylbenzene)
benzaldehyde
n-propylbenzene
1,4-diethylbenzene
n-butane

1-butene

1,3-butadiene

1-butyne

acrolein
2,4,4-trimethyl-1-pentene
2,4,4-trimethyl-2-pentene
2-methylpentane
2,4-dimethylpentane

1-6
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00108-38-3
00108-67-8
00108-87-2
00108-88-3
00109-66-0
00109-67-1
00110-54-3
00110-62-3
00110-82-7
00110-83-8
00111-65-9
00111-66-0
00111-84-2
00112-40-3
00115-07-1
00115-11-7
00123-38-6
00123-72-8
00124-11-8
00124-18-5
00135-01-3
00135-98-8
00141-93-5
00142-29-0
00142-82-5
00287-92-3
00463-49-0
00463-82-1
00464-06-2
00488-23-3
00496-11-7
00503-17-3
00513-35-9
00526-73-8
00527-53-7
00527-84-4
00535-77-3
00538-68-1
00538-93-2
00540-84-1
00542-92-7
00558-37-2
00560-21-4
00562-49-2
00563-16-6
00563-45-1

As Amended: July 30, 2002
Board Hearing: November 15, 2001

m- & p-xylene
1,3,5-trimethylbenzene
methylcyclohexane
toluene

n-pentane

I-pentene

n-hexane

valeraldehyde
cyclohexane

cyclohexene

n-octane

1-octene

n-nonane

n-dodecane

propene

2-methylpropene
propionaldehyde
butyraldehyde

I-nonene

n-decane
1,2-diethylbenzene
(1-methylpropyl)benzene
1,3-diethylbenzene
cyclopentene

n-heptane

cyclopentane
1,2-propadiene
2,2-dimethylpropane
2,2,3-trimethylbutane
1,2,3,4-tetramethylbenzene
2,3-dihydroindene (indan)
2-butyne
2-methyl-2-butene
1,2,3-trimethylbenzene
1,2,3,5-tetramethylbenzene
1-methyl-2-(1-methylethyl)benzene
I-methyl-3-(1-methylethyl)benzene
n-pentylbenzene
(2-methylpropyl)benzene
2,2 4-trimethylpentane
1,3-cyclopentadiene
3,3-dimethyl-1-butene
2,3,3-trimethylpentane
3,3-dimethylpentane
3,3-dimethylhexane
3-methyl-1-butene

1-7
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00563-46-2
00565-59-3
00565-75-3
00584-94-1
00589-34-4
00589-43-5
00589-53-7
00589-81-1
00590-18-1
00590-35-2
00590-73-8
00591-76-4
00592-13-2
00592-27-8
00592-41-6
00592-76-7
00611-14-3
00616-12-6
00617-78-7
00620-14-4
00620-23-5
00622-96-8
00624-64-6
00625-27-4
00627-20-3
00637-92-3
00638-04-0
00646-04-8
00674-76-0
00689-97-4
00691-37-2
00691-38-3
00693-89-0
00760-20-3
00763-29-1
00816-79-5
00822-50-4
00874-41-9
00922-62-3
00926-82-9
00933-98-2
00934-80-5
01069-53-0
01072-05-5
01074-17-5
01074-43-7

2-methyl-1-butene
2,3-dimethylpentane
2,3,4-trimethylpentane
2,3-dimethylhexane
3-methylhexane
2,4-dimethylhexane
4-methylheptane
3-methylheptane
cis-2-butene
2,2-dimethylpentane
2,2-dimethylhexane
2-methylhexane
2,5-dimethylhexane
2-methylheptane

1-hexene

1-heptene
I-methyl-2-ethylbenzene
3-methyl-trans-2-pentene
3-ethylpentane
1-methyl-3-ethylbenzene
m-tolualdehyde
I-methyl-4-ethylbenzene
trans-2-butene
2-methyl-2-pentene
cis-2-pentene
1-ethyl-tert-butyl-ether
cis-1,3-dimethylcyclohexane
trans-2-pentene
4-methyl-trans-2-pentene
1-buten-3-yne
4-methyl-1-pentene
4-methyl-cis-2-pentene
I-methylcyclopentene
3-methyl-1-pentene
2-methyl-1-pentene
3-ethyl-2-pentene
trans-1,2-dimethylcyclopentane
1,3-dimethyl-4-ethylbenzene
3-methyl-cis-2-pentene
3,5-dimethylheptane
1,2-dimethyl-3-ethylbenzene
1,2-dimethyl-4-ethylbenzene
2,3,5-trimethylhexane
2,6-dimethylheptane
I-methyl-2-n-propylbenzene
1-methyl-3-n-propylbenzene

1-8
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01074-55-1 1-methyl-4-n-propylbenzene
01074-92-6 1-(1,1-dimethylethyl)-2-methylbenzene
01120-21-4 n-undecane (hendecane)
01120-62-3 3-methylcyclopentene
01595-11-5 I-methyl-2-n-butylbenzene
01634-04-4 1-methyl-tert-butyl-ether
01640-89-7 ethylcyclopentane

01678-91-7 ethylcyclohexane

01758-88-9 1,4-dimethyl-2-ethylbenzene
01759-58-6 trans-1,3-dimethylcyclopentane
02051-30-1 2,6-dimethyloctane

02207-01-4 cis-1,2-dimethylcyclohexane
02207-03-6 trans-1,3-dimethylcyclohexane
02207-04-7 trans-1,4-dimethylcyclohexane
02213-23-2 2,4-dimethylheptane
02216-33-3 3-methyloctane

02216-34-4 4-methyloctane

02532-58-3 cis-1,3-dimethylcyclopentane
02613-65-2 trans-1-methyl-3-ethylcyclopentane
02738-19-4 2-methyl-2-hexene

02815-58-9 1,2,4-trimethylcyclopentane
02870-04-4 1,3-dimethyl-2-ethylbenzene
03074-71-3 2,3-dimethylheptane
03221-61-2 2-methyloctane

03404-61-3 3-methyl-1-hexene

03522-94-9 2,2,5-trimethylhexane
03899-36-3 3-methyl-trans-3-hexene
04032-94-4 2,4-dimethyloctane

04050-45-7 trans-2-hexene

04170-30-3 crotonaldehyde

06443-92-1 cis-2-heptene

07385-78-6 3,4-dimethyl-1-pentene
07642-04-8 cis-2-octene

07642-09-3 cis-3-hexene

07688-21-3 cis-2-hexene

10574-37-5 2,3-dimethyl-2-pentene
13269-52-8 trans-3-hexene

13389-42-9 trans-2-octene

14686-13-6 trans-2-heptene

14686-14-7 trans-3-heptene

14850-23-8 trans-4-octene

15869-87-1 2,2-dimethyloctane

15890-40-1 (1a,2a,3b)-1,2,3-trimethylcyclopentane
16747-50-5 cis-1-methyl-3-ethylcyclopentane

1-9
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APPENDIX 2

DEFINITIONS AND COMMONLY USED ABBREVIATIONS

ASTM

Carbon No.

CCR

CH3;0OHgq4

CH3;0H,

CHaq
CH4e

C,HsOHy

C,HsOH,

CNG

CO.

COem

COZe

CVS

As Amended: July 30, 2002

The abbreviations and definitions set forth in this section apply to
Parts A through G of these test procedures:

American Society for Testing and Materials

number of carbon atoms in the hydrocarbon or organic
compound being measured.

California Code of Regulations

the methanol concentration in the dilution air as determined
from the dilution air methanol sample using the procedure
specified in Method No. 1001, ppmC.

the methanol concentration in the dilute exhaust as determined
from the dilute exhaust methanol sample using the procedure
specified in Method No. 1001, ppmC.

the methane concentration in the dilution air, ppmC.

the methane concentration in the dilute exhaust, ppmC.

the ethanol concentration in the dilution air as determined from
the dilution air ethanol sample using the procedure specified in
Method No. 1001, ppmC.

the ethanol concentration in the dilute exhaust as determined
from the dilute exhaust ethanol sample using the procedure
specified in Method No. 1001, ppmC.

compressed natural gas

the carbon monoxide concentration in the dilute exhaust
corrected for carbon dioxide and water removal, ppm.

the carbon monoxide concentration in the dilute exhaust
uncorrected for carbon dioxide and water removal, ppm.

the carbon dioxide concentration in the dilute exhaust, %.

constant volume sampler

2-1
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Dphase n

DensROH
DF
FID

FID THCq4

FID THC,

FTP
GC
GC/MS

HCCOHC

HCqy

HCdens

HC.

HCmass n

As Amended: July 30, 2002

the distance driven by the test vehicle on a chassis
dynamometer during test phase n (where n is either 1, 2, or 3),
mile.

density of alcohol, g/mL.
dilution factor (see Dilution Factor Calculation).
flame ionization detector

the total hydrocarbon concentration including methane and
methanol (for methanol-fueled engines) or ethanol (for
ethanol-fueled engines) in the dilution air as measured by the
FID, ppmC.

the total hydrocarbon concentration including methane and
methanol (for methanol-dueled engines) or ethanol (for
ethanol-fueled engines) in the dilution exhaust as measured by
the FID, ppmC.

Federal Test Procedure
gas chromatograph
gas chromatography/mass spectrometry

net concentration of an HC compound in the dilute exhaust
corrected for background per test phase, ppbC.

composite concentration of an HC compound in the dilution air
(background) for all three test phases as determined from the
composite dilution air sample using the procedure specified in
Method No. 1002 and Method No. 1003, ppbC.

mass per unit volume of an HC compound corrected to
standard conditions (293.16 K and 760 mm Hg) g/ft’.

concentration of an HC compound in the dilute exhaust per test
phase as determined from the dilute exhaust sample using the
procedure specific in Method No. 1002 and Method No. 1003,
ppbC.

mass emissions of an HC compound per test phase n (where n
is either 1, 2, or 3), mg.
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HCym =

HCHO, =

HCR =

HPLC =

Iconcyk =

Iconceq =

Iconcee =

Iconcy; =

Iconcy =

Iconce; =

Iconce, =

Imassy =

Imass. =

As Amended: July 30, 2002

total weighted mass of an HC compound per mile, g/mile.

formaldehyde concentration in the dilute exhaust as determined
from the dilute exhaust carbonyl sample using the procedure
specified in Method No 1004, ppm.

the hydrogen-to-carbon ratio for the fuel used.
high performance liquid chromatography
concentration of the blank cartridge, pg/mL

total concentration of carbonyl compound extracted from both
cartridges for the dilution air, pg/mL

total concentration of carbonyl compound extracted from both
cartridges for the diluted exhaust, pg/mL

dilution air (background) alcohol concentration in the primary
impinger for all three test phases as determined by the
procedure specified in Method No. 1001, pg/mL.

dilution air (background) alcohol concentration in the
secondary impinger for all three test phases as determined by
the procedure specified in Method No. 1001, png/mL.

dilute exhaust alcohol concentration in the primary impinger
per test phase as determined by the procedure specified in
Method No. 1001, pg/mL.

dilute exhaust alcohol concentration in the secondary impinger
per test phase as determined by the procedure specified in
Method No. 1001, pg/mL.

total mass of an alcohol or carbonyl compound collected from
the dilution air (background) in both primary and secondary
impingers/cartridges for all three test phases as determined by
the procedure specified in Method No. 1001 (alcohol) or
Method No. 1004 (carbonyl), pg.

total mass of an alcohol or carbonyl compound collected from
the dilute exhaust in both primary and secondary
impingers/cartridges per test phase as determined by the
procedure specified in Method No. 1001 (alcohol) or Method
No. 1004 (carbonyl), pg.
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Itempqy =

Itemp, =

Ivol,. =

IVOld =

Ivol. =

Ivolem =

Ivol, =

LOD =

LPG =

Mol. Vol.

Mol. Wt.

NIST

NMHC

NMHCconc

NMHCq4 =

As Amended: July 30, 2002

dilution air temperature at the flowmeter inlet for
impinger/cartridge sampling, °K.

dilute exhaust temperature at the flowmeter inlet for
impinger/cartridge sampling, °K.

elution volume of the cartridge, mL

(The cartridge is extracted with 5 mL acetonitrile, but 0.6 mL
is retained in the cartridge, so the elution volume is 4.4 mL.)
total volume of dilution air (background) drawn through the
impingers/cartridges for all three test phases corrected to
standard conditions (293.16°K and 760 mm Hg), liter.

total volume of dilution air (background) drawn through the
impingers/cartridges for all three test phases as measured
during testing, liter.

total volume of dilute exhaust drawn through the
impingers/cartridges per test phase corrected to standard
conditions (293.16°K and 760 mm Hg), liter.

total volume of dilute exhaust drawn through the
impingers/cartridges per test phase as measured during testing,
liter.

volume of the reagent used in an impinger, mL.

limit of detection

liquified petroleum gas

molecular volume which is 24.055 liter/mole at standard
conditions (293.16°K and 760 mm Hg).

molecular weight of the compound being measured, g/mole.
National Institute of Standards and Technology
non-methane hydrocarbons

the non-methane hydrocarbon concentration in the dilute
exhaust corrected for background, ppmC.

the non-methane hydrocarbon concentration in the dilution air
corrected for methane and alcohol removal, ppmC.

2-4
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NMHCdens

NMHC,

NMHCmass n

NMHCym

NMOG

Pg

PID

PLOT

I'CH;0H

Tch,

I'c,H;OH

RHO

RHOCOHC

As Amended: July 30, 2002

the mass per unit volume of non-methane hydrocarbon
corrected to standard conditions (16.33 g/ft’ at 293.16°K and
760 mm Hg assuming a C:H ratio of 1:1.85 for gasoline; 16.78
g/ft’ at 293.16°K and 760 mm HG assuming a C:H ratio of
1:1.94 for Phase 2 reformulated gasoline; 19.52 g/ft’ at
293.16°K and 760 mm HG assuming a C:H ratio of 1:3.78 for
natural gas; and 17.26 g/ft’ for LPG at 293.16°K and 760 mm
Hg assuming a C:H ratio of 1:2.64), g/ft’ .

non-methane hydrocarbon concentration in the dilute exhaust
corrected for methane and alcohol removal, ppmC.

the mass emission of non-methane hydrocarbon per test phase
n (where n is either 1, 2, or 3), g.

the total weighted mass of non-methane hydrocarbon per mile
for all three phases of the FTP, g/mile.

non-methane organic gases

barometric pressure during testing, mm Hg.
photoionization detector

porous layer open tubular

the relative humidity of the ambient air, %.

the FID response factor to methanol (see CFR 40,
86.121-90(c)).

the FID response factor to methane (see Part B, “Determination
of NMHC by FID”).

the FID response factor to ethanol (same procedure for
methanol response factor, see CFR 40, 86.121-90(c¢)).

generic symbol representing a carbonyl compound such as
formaldehyde, acetaldehyde, acetone, etc.

net concentration of a carbonyl compound in the dilute exhaust
corrected for background per test phase, ppm.

2-5
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RHOd =

RHOdens =

RHO, =

RHOmass n =

RHOym =

ROH =

ROHcone =

ROH4 =

1{OHdens =

ROH. =

ROHass n =

ROHym =

SAE =
SRM =

VMIX =

As Amended: July 30, 2002

composite concentration of a carbonyl compound in the
dilution air (background) for all three test phases, ppm.

mass per unit volume of a carbonyl compound corrected to
standard conditions (293.16°K and 760 mm Hg), g/ft3.

concentration of a carbonyl compound in the dilute exhaust per
test phase, ppm.

mass emissions of a carbonyl compound per test phase n
(where n is either 1, 2, or 3), g.

total weighted mass emissions of a carbonyl compound per
mile, g/mile.

generic symbol representing an alcohol compound such as
methanol or ethanol.

net concentration of an alcohol compound in the dilute exhaust
corrected for background per test phase, ppm.

composite concentration of an alcohol compound in the
dilution air (background) for all three test phases, ppm.

mass per unit volume of an alcohol compound corrected to
standard conditions (293.16°K and 760 mm Hg), g/ft>.

concentration of an alcohol compound in the dilute exhaust per
test phase, ppmC.

mass emissions of an alcohol compound per test phase n
(where n is either 1, 2, or 3), g.

total weighted mass emissions of an alcohol compound per
mile, g/mile.

Society of Automotive Engineers
Standard Reference Material
the total dilute exhaust volume measured per test phase and

corrected to standard conditions (293.16°K and 760 mm Hg),
ft'.
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II. The following list is commonly used measurement abbreviations:

g
g =
m =
cm =
pm =

n
L =
mL =
uL =

ppb =
ppbC =

ppm =
ppmC =

As Amended: July 30, 2002

gram

microgram

meter

centimeter

micrometer

micron

liter

milliliter

microliter

parts per billion.

parts per billion carbon equivalent.
parts per million.

parts per million carbon equivalent.
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[1]
2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]
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AMEND: 340-257-0040
RULE TITLE: Requirement to Meet California Vehicle Emission Standards
NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding: "(2) Starting with the 2025 model year and for each model year thereafter no person may
produce and deliver for sale any vehicle unless such vehicle is certified to the California emission standards pursuant to
OAR 340-257-0050(1) and (3), as applicable, except as provided in 340-257-0060, Exemptions."

RULE TEXT:

(1) Starting with the 2009 model year and for each model year thereafter no person may lease, rent out, license, deliver
for sale, or sell any vehicle unless such vehicle is certified to the California emission standards as required under OAR
340-257-0050(1) and (2), except as provided in 340-257-0060, Exemptions.

(2) Starting with the 2025 model year and for each model year thereafter no person may produce and deliver for sale
any vehicle unless such vehicle is certified to the California emission standards as required under OAR 340-257-
0050(1) and (3), as applicable, except as provided in 340-257-0060, Exemptions.

(3) All vehicle manufacturers must comply with the fleet average emission requirements and the warranty, recall, and
other applicable requirements contained in this division.

(4) All motor vehicle dealers must comply with the sales and reporting requirements contained in this division.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.020
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AMEND: 340-257-0050

RULE TITLE: Incorporation by Reference
NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Updating C.F.R. references.

RULE TEXT:

(1) For purposes of applying the incorporated sections of the California Code of Regulations in sections (2) and (3),
unless otherwise specified in this division or the application is clearly inappropriate, "California" means "Oregon," "Air
Resources Board (ARB)" or "California Air Resources Board (CARB)" means Department of Environmental Quality or
Environmental Quality Commission depending on context, and “Executive Officer” means the DEQ director or
director’s designee.

(2) Emission standards, warranty, recall and other California provisions adopted by reference. Each manufacturer of
new 2009 and subsequent model year passenger cars, light-duty trucks, and medium-duty vehicles must comply with
each applicable standard specified in the following sections of the California Code of Regulations (CCR), Title 13, which
are incorporated by reference herein. References to provisions of CCR, Title 13 in this division are to such provisions
effective on the California effective dates listed in this section:

(a) Section 1900: Definitions. California adopted date 9/9/21.

(b) Section 1956.8(g) and (h): Exhaust Emission Standards and Test Procedures — 1985 and Subsequent Model Heavy
Duty Engines and Vehicles. California effective date 12/5/14.

(c) Section 1960.1: Exhaust Emission Standards and Test Procedures — 1981 and through 2006 Model Passenger Cars,
Light-Duty and Medium-Duty Vehicles. California effective date 12/31/12.

(d) Section 1961: Exhaust Emission Standards and Test Procedures — 2004 and Subsequent Model Passenger Cars,
Light-Duty Trucks and Medium-Duty Vehicles. California effective date 12/31/12.

(e) Section 1961.1: Greenhouse Gas Exhaust Emission Standards and Test Procedures - 2009 and Subsequent Model
Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles. California effective date 8/7/12.

(f) Section 1961.2: Exhaust Emission Standards and Test Procedures — 2015 and Subsequent Model Passenger Cars,
Light-Duty Trucks and Medium-Duty Vehicles. California adopted date 9/9/21.

(9) Section 1961.3: Greenhouse Gas Emission Standards and Test Procedures — 2017 and Subsequent Model Passenger
Cars, Light-Duty Trucks and Medium-Duty Vehicles. California effective date 12/12/18.

(h) Section 1962: Zero-Emission Vehicle Standards for 2005 through 2008 Model Year Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles. California effective date 2/13/2010.

(i) Section 1962.1: Zero-Emission Vehicle Standards for 2009 through 2017 Model Year Passenger Cars, Light-Duty
Trucks and Medium-Duty Vehicles. California effective date 1/1/16.

(j) Section 1962.2: Zero-Emission Vehicle Standards for 2018 and Subsequent Model Year Passenger Cars, Light-Duty
Trucks and Medium-Duty Vehicles. California effective date 1/1/16.

(k) Section 1962.3: Electric Vehicle Charging Requirements. California effective date 8/7/12.

(I) Section 1965: Emission Control and Smog Index Labels - 1979 and Subsequent Model Year Vehicles. California
adopted date 9/9/21.

(m) Section 1968.2: Malfunction and Diagnostic System Requirements — 2004 and Subsequent Model Year Passenger
Cars, Light-Duty Trucks and Medium-Duty Vehicles. California adopted date 9/9/21.

(n) Section 1968.5: Enforcement of Malfunction and Diagnostic System Requirements for 2004 and Subsequent Model
Year Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles and Engines. California effective date 7/25/16.
(o) Section 1976: Standards and Test Procedures for Motor Vehicle Fuel Evaporative Emissions. California effective
date 10/8/15.

(p) Section 1978: Standards and Test Procedures for Vehicle Refueling Emissions. California effective date 10/8/15.
(g) Section 2035: Purpose, Applicability and Definitions. California adopted date 9/9/21.

(r) Section 2036: Defects Warranty Requirements for 1979 Through 1989 Model Passenger Cars, Light-Duty Trucks,
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and Medium-Duty Vehicles; 1979 and Subsequent Model Motorcycles and Heavy-Duty Vehicles; and Motor Vehicle
Engines Used in Such Vehicles; and 2020 and Subsequent Model Year Trailers. California adopted date 9/9/21.
(s) Section 2037: Defects Warranty Requirements for 1990 and Subsequent Model Year Passenger Cars, Light-Duty
Trucks and Medium-Duty Vehicles and Motor Vehicle Engines Used in Such Vehicles. California effective date 12/5/14.
(t) Section 2038: Performance Warranty Requirements for 1990 and Subsequent Model Year Passenger Cars, Light-
Duty Trucks and Medium-Duty Vehicles and Motor Vehicle Engines Used in Such. California effective date 8/7/12.
(u) Section 2039: Emission Control System Warranty Statement. California effective date 12/26/90.
(v) Section 2040: Vehicle Owner Obligations. California effective date 12/26/90.
(w) Section 2046: Defective Catalyst. California effective date 2/15/79.
(x) Section 2109: New Vehicle Recall Provisions. California effective date 12/30/83.
(y) Section 2111: Applicability. California adopted date 9/9/21 .
(z) Section 2112: Definitions. California adopted date 9/9/21.
(aa) Appendix A to Article 2.1. California effective date 8/16/2009.
(bb) Section 2113: Initiation and Approval of Voluntary and Influenced Recalls. California adopted date 9/9/21.
(cc) Section 2114: Voluntary and Influenced Recall Plans. California adopted date 9/9/21.
(dd) Section 2115: Eligibility for Repair. California adopted date 9/9/21.
(ee) Section 2116: Repair Label. California adopted date 9/9/21.
(ff) Section 2117: Proof of Correction Certificate. California adopted date 9/9/21 .
(gg) Section 2118: Notification. California adopted date 9/9/21.
(hh) Section 2119: Record keeping and Reporting Requirements. California adopted date 9/9/21.
(i) Section 2120: Other Requirements Not Waived. California effective date 1/26/95.
(i) Section 2122: General Provisions. California effective date 12/8/2010.
kk) Section 2123: Initiation and Notification of Ordered Emission-Related Recalls. California adopted date 9/9/21.
Il) Section 2124: Availability of Public Hearing. California effective date 1/26/95.
mm) Section 2125: Ordered Recall Plan. California adopted date 9/9/21.
nn) Section 2126: Approval and Implementation of Recall Plan. California adopted date 9/9/21.
00) Section 2127: Notification of Owners. California adopted date 9/9/21.
p) Section 2128: Repair Label. California adopted date 9/9/21.
qg) Section 2129: Proof of Correction Certificate. California adopted date 9/9/21.

_Q'O

(

(

(

(

(

(

(

(rr) Section 2130: Capture Rates and Alternative Measures. California adopted date 9/9/21.

(ss) Section 2131: Preliminary Tests. California adopted date 9/9/21.

(tt) Section 2132; Communication with Repair Personnel. California effective date 1/26/95.

(uu) Section 2133: Record keeping and Reporting Requirements. California adopted date 9/9/21.

(vv) Section 2135: Extension of Time. California effective date 1/26/95.

(ww) Section 2141: General Provisions. California adopted date 9/9/21.

(xx) Section 2142: Alternative Procedures. California adopted date 9/9/21.

(yy) Section 2143: Failure Levels Triggering Recall. California adopted date 9/9/21.

(zz) Section 2144: Emission Warranty Information Report. California adopted date 9/9/21.

(aaa) Section 2145: Field Information Report. California adopted date 9/9/21.

(bbb) Section 2146: Emissions Information Report. California adopted date 9/9/21.

(ccc) Section 2147: Demonstration of Compliance with Emission Standards. California adopted date 9/9/21.
(ddd) Section 2148: Evaluation of Need for Recall. California adopted date 9/9/21.

(eee) Section 2149: Notification of Subsequent Action. California adopted date 9/9/21.

(fff) Section 2235: Requirements. California effective date 8/8/12,

(3) Emission standards, warranty, recall and other California provisions adopted by reference. Each manufacturer of
new 2025 and subsequent model year medium-duty and heavy-duty vehicles must comply with each applicable
standard specified in the following sections of the California Code of Regulations (CCR), Title 13, which are
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incorporated by reference herein. References to provisions of CCR, Title 13 in this division are to such provisions
effective on the California effective dates listed in this section:

(a) Section 1963 Advanced Clean Trucks Purpose, Applicability, Definitions, and General Requirements. California
effective date 3/15/21.

(b) Section 1963.1 Advanced Clean Trucks Deficits Section. California effective date 3/15/21.

(c) 1963.2 Advanced Clean Trucks Credit Generation, Banking, and Trading Section. California effective date 3/15/21.
(d) 1963.3 Advanced Clean Trucks Compliance Determination Section. California effective date 3/15/21.

(e) 1963.4 Advanced Clean Trucks Reporting and Recordkeeping Section. California effective date 3/15/21.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.010, 468A.015, 468A.025, 468A.360
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ADOPT: 340-257-0055

RULE TITLE: Enforcement of Advanced Clean Trucks Requirements

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New rule for Enforcement of Advanced Clean Trucks Requirements

RULE TEXT:

The requirements in sections (1) through (3) apply to all vehicle manufacturers that are subject to the rules adopted by
reference in OAR 340-257-0050(3).

(1) Audit of Records. A manufacturer must make records of vehicle sales into Oregon available to the DEQ within 30
days of a request for audit to verify the accuracy of the reported information. Submitting false information is a violation
of this regulation.

(2) Authority to Suspend, Revoke, or Modify. If the DEQ finds that any ZEV or NZEV credit was obtained based on false
information, the credit will be deemed invalid and DEQ may suspend, revoke or modify the credit, as DEQ determines is
appropriate.

(3) Violation for Failure to Meet Credit and Deficit Requirements. Any manufacturer that fails to retire an appropriate
amount of ZEV or NZEV credits as specified in CCR Title 13, section 1963.3(c), adopted by reference in OAR 340-257-
0050(3)(d), and that does not make up deficits within the specified time allowed by CCR Title 13, section 1963.3(b), shall
be in violation of these rules. The violation shall be deemed to accrue when the deficit is not balanced by the end of the
specified time allowed by CCR Title 13, section 1963.3(b). For the purposes of calculating the number of violations that
have occurred or the amount of the civil penalty under OAR chapter 340, division 12, the number of vehicles not
meeting the DEQ’s standards or procedures shall be equal to the manufacturer's outstanding deficit.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: 468A.025, ORS 468.010, 468A.015, 468A.360
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AMEND: 340-257-0080
RULE TITLE: ZEV Sales Requirement
NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding: "(3) Effective model year 2025 and each subsequent model year, each manufacturer must
comply with the ZEV sales requirement contained in CCR, Title 13, section 1963.1."

RULE TEXT:

(1) Effective model year 2009 through 2017, each manufacturer must comply with the ZEV sales requirement
contained in CCR, Title 13, section 1962.1, including early credit and banking provisions.

(2) Effective model year 2018 and each subsequent model year, each manufacturer must comply with the ZEV sales
requirement contained in CCR, Title 13, section 1962.2 including early credit and banking provisions.

(3) Effective model year 2025 and each subsequent model year, each manufacturer must comply with the ZEV sales
requirement contained in CCR, Title 13, section 1963.1.

[Publications: Publications referenced are available from the agency.]

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.010, 468A.015, 468A.025, 468A.360
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AMEND: 340-257-0090
RULE TITLE: ZEV Credit Bank and Reporting
NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: Adding: "(12) Beginning with the model year 2022, any manufacturer that produces on-road vehicles
over 8,500 pounds GVWR may generate, bank, and trade ZEV and NZEV credits pursuant to 13 CCR Section 1963.2."

RULE TEXT:

(1) Beginning model year 2009, each intermediate volume and large volume manufacturer of ZEVs, ATPZEVs, PZEVs,
and TZEVs may open an account in the ZEV Credit Bank operated by DEQ.

(2) In order to generate and deposit credits for vehicles delivered for sale in Oregon during the 1999 through 2005
model years, a manufacturer must open an account with the ZEV Credit Bank and submit an appropriate Notice of
Generation to DEQ on or before September 1, 2006.

(3) Manufacturers wishing to claim ZEV credits must use the format and process contained in CARB's Manufacturer's
Advisory Correspondence (MAC) 2011-02 for reporting and tracking ZEV deliveries and placements, unless this
division specifies different requirements. DEQ will follow CARB's procedures contained in that MAC for tracking and
recording ZEV sales and credits.

(4) Except as provided in section (2) of this rule, annually each manufacturer must submit to DEQ a Notice of Credit
Generation or Notice of Credit Transfer to or from another manufacturer. Credits generated or acquired must be
reported to DEQ on or before September 1 following the close of the model year in which the qualifying vehicle was
produced and delivered for sale in Oregon.

(5) To deposit credits into the ZEV Credit Bank, a manufacturer must submit a Notice of Credit Generation to DEQ. The
Notice of Generation must include the following:

a) For ZEVs delivered for sale in Oregon:

A) Manufacturer's ZEV Credit Bank account identifier;

B) Model year of vehicle qualifying for credit;

C) CARB Executive Order number;

D) ZEV Tier type (NEV, O, |, 11, llI for California, Il for Section 177 states);

E) Vehicle identification number (only through model year 2017); and

F) Date the vehicle was delivered for sale in Oregon.

P~ o~ o~ o~ o~ o~ o~ o~

b) For model years through 2017, ZEVs placed in service in Oregon, all information listed under subsection (6)(a) of this
rule, plus the following:

(A) Date the vehicle was placed in service, and
(B) Whether the vehicle was placed in service with an option to purchase or lease the vehicle.
(c) For ATPZEVs and PZEVs delivered for sale in Oregon:
(A) Vehicle certification class (ATPZEV or PZEV);
(B) Manufacturer's ZEV Credit Bank account identification;
(C) Model year of vehicle(s);

(D) For ATPZEVs, the Federal test group;
(E) The CARB Executive Order number;
(F) Number of vehicles delivered;

(d) For TZEVs delivered for sale in Oregon:

(A) Manufacturer's ZEV Credit Bank account identifier;

(B) Model year of vehicle qualifying for credit;

(C) CARB Executive Order number;

(D) Date the vehicle was delivered for sale in Oregon, and

(6) The number of the credits generated and deposited for each qualifying vehicle must be the number of qualifying
vehicles multiplied by the applicable multiplier specified in CCR, Title 13, sections 1962, 1962.1 or 1962.2 as
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appropriate, except the multiplier applied to vehicles produced and delivered for sale in Oregon from January 1, 1999
to January 13, 2004 will be the highest applicable multiplier used by the CARB for the period January 1, 1999 to
January 13, 2004.

(7) A vehicle equivalent credit does not constitute or convey a property right.

(8) A manufacturer with an account in the ZEV Credit Bank may acquire credits from another manufacturer with an
accountin the ZEV Credit Bank. However, if the credits are to be used for future compliance with the ZEV sales
requirement at CCR Title 13, section 1962.1, the transaction must be recorded in the ZEV Credit Bank and certified by
both parties to the transaction.

(9) A manufacturer may deposit into its account in the ZEV Credit Bank a number of credits equal to its California credit
balance at the beginning of the 2009 model year. The transferred credit balance will be multiplied by the number of new
motor vehicles registered in Oregon, and divided by the number of new motor vehicles registered in California. The
proportion of new motor vehicles in Oregon and California will be determined by the average number of vehicles
registered in model years 2003 through 2005, or by the average number of vehicles registered in model year 2009. The
deposit may be made only after all credit obligations for model years 2008 and earlier have been satisfied in California.
(10) Each manufacturer with a ZEV Credit Bank account under this rule must report to DEQ the following information:
(a) By May 1, 2009, the total number of PC and LDT1 vehicles produced and delivered for sale in Oregon and California
for 2003 through 2005 model years; or

(b) By May 1, 2009, the total projected number of PC and LDT1 vehicles to be produced and delivered for sale in Oregon
and California during model year 2009 and, by March 1, 2010, the actual number of 2009 model year PC and LDT1
vehicles produced and delivered for sale in Oregon and California; and

(c) By May 1, 2009, provide DEQ with the total number of banked California credits after all 2008 model year and
earlier obligations have been met.

(11) A manufacturer electing to deposit credits under section (9) of this rule must offer for sale in Oregon in model years
2009 through 2011 any PZEV, ATPZEV or ZEV, except Type Il ZEVs, that it offers for sale in California during the same
period.

(12) Beginning with the model year 2022, any manufacturer that produces on-road vehicles over 8,500 pounds GVWR
may generate, bank, and trade ZEV and NZEV credits as required under 13 CCR Section 1963.2.

[NOTE: View a copy of CARB's Manufacturer's Advisory Correspondence (MAC) 2011-02 by clicking on the "Tables"
link below.]

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.020
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\"“ Air Resources Board

Mary D. Nichols, Chairman
9480 Telstar Avenue, Suite 4
Linda S. Adams El Monte, California 91731 « www.arb.ca.gov Edmund G. Brown Jr.
Acting Secretary for Govemor
Environmental Protection

March 23, 2011

REVISED MANUFACTURERS ADVISORY CORRESPONDENCE (MAC) 2011-02

TO: ALL PASSENGER CAR MANUFACTURERS
ALL LIGHT-DUTY TRUCK MANUFACTURERS
ALL MEDIUM-DUTY VEHICLE MANUFACTURERS
ALL OTHER INTERESTED PARTIES

SUBJECT: Zero Emission Vehicle (ZEV) Credit Reporting and Tracking System

This letter transmits a Revised Manufacturers Advisory Correspondence (MAC) that
provides vehicle manufacturers and other interested parties with the Air Resources
Board’s mechanism and format to be used for reporting and tracking ZEV deliveries and
placements to determine ZEV credit compliance. This revised MAC corrects the
applicable model year to 2010 and subsequent. This revised MAC supersedes MAC
2011-01 and MAC 2006-03. The primary purpose of modifying this MAC is to
incorporate the amendments to the ZEV Regulation in 2008.

If you have any questions regarding this matter, please contact Ms. Krista Eley, Air
Pollution Specialist, at (916) 322-2333, or via email at keley@arb.ca.gov .

Sincerely,

Robert H. Cross, Chief
Mobile Source Control Division

Attachments
cc.  Ms. Krista Eley

Air Pollution Specialist
Sustainable Transportation Technology Branch

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption.
For a list of simple ways you can reduce demand and cut your energy costs, see our website: hitp.//www.arb.ca.qov.

California Environmental Protection Agency

Printed on Recycled Paper



Subject:

Applicability:

References:

Background:

Discussion:

State of California
Air Resources Board

Revised Manufacturers' Advisory Correspondence (MAC) #2011-02

Format and policies for manufacturer Zero Emission Vehicle (ZEV)
Reporting for 2010 and subsequent model-year ZEVs, Enhanced
Advanced Technology Partial ZEVs (Enhanced AT PZEVs), AT PZEVs
and Partial ZEVs (PZEVs). This MAC supersedes MAC 2011-01 and
MAC 2006-03.

Manufacturers of 2010 and subsequent model-year ZEVs, Enhanced AT
PZEVs, AT PZEVs, and PZEVs certified for sale in California and any
person or entity that transacts credits for these vehicles including, but
not limited to, credit brokers and transportation project managers.

Section 1962.1, Title 13, California Code of Regulations (CCR), and the
incorporated “California Exhaust Emission Standards and Test
Procedures for 2009 and Subsequent Model Zero Emission Vehicles,
and 2001 and Subsequent Model Hybrid Electric Vehicles, in the
Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes,”
adopted by the state board on December 17, 2008.

The California ZEV regulations were originally adopted by the

Air Resources Board (ARB or Board) in 1990, as part of the first
generation California low-emission vehicle regulations. The ZEV
program is an integral part of California’s mobile source control efforts,
and is intended to encourage the development of advanced technologies
that will secure increasing air quality benefits and greenhouse gas
reduction goals. The ZEV regulations nominally require that a certain
percent of the passenger cars and light-duty trucks produced and
delivered for sale in California by all but small volume manufacturers be
ZEVs — vehicles with no emissions. However, there are mechanisms
under which a manufacturer may satisfy part — or in some cases all — of
its ZEV obligation with PZEV allowances generated from vehicles with
extremely low emissions.

This MAC provides a consistent format for reporting delivery and
placement of ZEV program vehicles in California for demonstration of
compliance with the regulation. Additionally, the process and format for
submitting data related to other ZEV credit activities is provided.

ARB requests that manufacturers, and other interested parties provide
both a hard copy and an electronic version of the appropriate forms and
ZEV reports be submitted with an attached cover letter for all ZEVs,



Enhanced AT PZEVs, AT PZEVs and PZEVs. Vehicle manufacturers
will continue to report production data as previously required.

ARB forms and specified electronic format for reporting credits and
debits for ZEV reporting include: 1) an application form for opening a
“ZEV account” with the ARB/Change of Company Representative or
address, 2) a form for selecting the calculation method and Non-
Methane Organic Gases (NMOG) production numbers, 3) credit and
debit electronic format, 4) example data files, and 5) a form for
transferring credits. These electronic forms are presented in the
following Attachments:

Application for California Attachment A
Zero Emission Vehicle (ZEV) Account /Change of Company
Representative or Address

Calculation Method for Zero Emission Vehicle (ZEV) Attachment B
Credit Requirement

Credits Attachment C
Debits Attachment D
Example Data files — Credits and Debits Attachment E

Zero Emission Vehicle (ZEV) Credit Transfer Form Attachment F

Guidance: Credit Bank

ARB will utilize the ZEV Bank to track ZEVs and the credits earned by
vehicle manufacturers and transacted by credit traders. The system will
also generate ZEV credit balance and summary statements.

Manufacturers of 2010 and subsequent model-year ZEVs, Enhanced AT
PZEVs, AT PZEVs, and PZEVs certified for sale in California and any
person or entity that holds ZEV credits for any length of time including,
but not limited to, credit brokers and transportation project managers
need to apply for a ZEV account with ARB. See Attachment A
Application for Zero Emission Vehicle (ZEV) Account with the ZEV Bank.

ARB will record ZEVs in the ZEV Bank. The recording of vehicles is
then subject to verification of the information substantiating delivery and
placement of ZEVs. If ARB determines that discrepancies exist in any
ZEV information submitted, staff will notify the appropriate party and will



accordingly adjust the ZEV Account. ARB may perform audits at any
time.

Recorded ZEV credits will be muitiplied by NMOG fleet average
requirement for the appropriate model year. ZEV credits will be stored in
the ZEV Bank in units of grams per mile (g/mi) NMOG. Please note that
the g/mi NMOG units are only used as an index and do not represent
actual values of g/mi NMOG.

Frequency of Reporting

ZEV account holders are to report ZEV data as indicated in Attachments
B, C and D, annually by May 1st of the calendar year following the close
of a model year. Attachment A must be resubmitted if there are any
changes to the Company Representatives or the Company address,
email or phone. Annual Reports may be updated by September 1 of the
same year. ZEV account holders may choose to report more frequently,
however, please contact the ZEV Bank Program Manager prior to
transmittal. The schedule is as follows:

Annual
Report Date Data Represents
May 1 of a given calendar year preceding model year

Supplement to Annual

Report Date Data Represents
September 1 of a given calendar year preceding model year

April 1 to June 30

Credit Statements

The ZEV Bank Program Manager will issue credit statements to ZEV
account holders annually. Additional credit statements are available
upon request.

Credit Types and Conditions
ZEVs

ZEVs may generate ZEV credits at several points in time including
“Delivered for sale,” “Placed in service” and “Extended service.”
Vehicles receive a base credit when “delivered for sale in California” and
remaining ZEV credits based on applicable multipliers when “Placed in
Service.” ((§1962.1(d)(5)(C))
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Placed in service — As defined in the ZEV regulation “means having
been sold or leased to an end-user and not to a dealer or other
distribution chain entity, and having been individually registered for
on-road use by the California Department of Motor Vehicles (DMV).”
(§1962.1(i)(7))

Vehicles sold en masse to another state by one person, entity or
company shortly after registering at the California DMV do not meet
the definition of “Placed in service” in the ZEV regulation. Specifically
they do not meet the criteria of being sold or leased to an end-user and
not to a dealer or other distribution chain entity. The person, entity or
company in this situation would be a dealer or other distribution chain
entity. Therefore vehicles in this circumstance do not qualify for ZEV
credits.

All “Placed in service” vehicles will be verified with the California
DMV with the exception of vehicles leased or sold to the
government (see below). If any vehicles within a reported batch
cannot be verified with the DMV, the ZEV Program Manager will
contact the Account Holder and request that those records be
corrected and resubmitted.

Vehicles Leased Or Sold To the Government - Vehicles sold to the
federal government may or may not be registered at the California
DMV. Indicate government agency name, agency contact and agency
email when reporting credits.

Multiplier for Certain ZEVs — ZEVs produced in model years 2009 to
2011, excluding Neighborhood Electric Vehicles and Type 0 ZEVs,
may receive a one time multiplier of 1.25 if it is either sold to a motorist
or is leased for 3 or more years to a motorist who is given the option to
purchase or re-lease the vehicle for 2 years or more at the end of the
first term. (§1962.1(d)(5)(D))

Neighborhood Electric Vehicles (NEVs) and non-NEVs — For
reporting and tracking purposes, a distinction is made between NEVs
and ZEVs that are not NEVs regarding the limited use of banked NEV
credits.



Enhanced AT PZEVs, AT PZEVs and PZEVs

Enhanced AT PZEVs, AT PZEVs and PZEVs may earn credits for
having been “Delivered for sale” as described for ZEVs. No additional
credits or multipliers are applied when the vehicles are placed. Thus, the
ZEV Bank does not track placement for Enhanced AT PZEVs,

AT PZEVs and PZEVs.

Phase-In Multiplier for Enhanced AT PZEVs

A PZEVs produced in model years 2009 through 2011 model year that
earn zero-emission vehicle miles traveled allowance under §1962.1(c)(3)
may receive a one time multiplier of 1.25 if it is either sold to a motorist
or is leased for 3 or more years to a motorist who is given the option to
purchase or re-lease the vehicle for 2 years or more at the end of the
first term. (§1962.1(c)(7)(B))

Extended Service Multiplier

ZEVs and some AT PZEVs in model years 1997-2003 may earn ZEV
credits for having been re-leased after an initial 3 years in accordance
with the ZEV regulation. NEVs are not eligible to earn the credit for the
Extended Service Multiplier. (§1962.1(f))

Advanced Technology Demonstration Programs

ZEVs and Enhanced AT PZEVs, excluding NEVs, placed in a California
advanced technology demonstration program may earn ZEV credits
even if it is not “delivered for sale” in accordance with the ZEV
regulation. (§1962.1(g)(4)) Approval by the ARB’s Executive Officer is
required for Advance Technology Demonstration Program credits.

Transportation Systems

In model years 2009 and subsequent, a ZEV and Enhanced AT PZEV
placed as part of a transportation system may earn ZEV credits in
accordance with the ZEV regulation. In model years 2009 to 2011

AT PZEVs and PZEVs placed as part of a transportation system may
also earn ZEV credits in accordance with the ZEV regulation.
(§1962.1(g)(5)) Approval by the Executive Officer is required for
transportation system credits. NEVs are not eligible to earn credit for
transportation systems.



Transferring Credits

Credits may be transferred between parties and entities. Any party or
entity that holds ZEV credits for any length of time including, but not
limited to, credit brokers and transportation project managers, needs to
have an account with the ARB ZEV Bank. Credit transfers can take
place outside of the ZEV Bank at anytime. However, if credits are to be
acknowledged for ZEV compliance, each transfer needs to be recorded
in the ZEV Bank and all parties need to have an account with the ZEV
Bank as indicated above. The ZEV Bank Program Manager will contact
the Primary Account Holders and confirm the transfer request. See
Attachment F for the Transferring ZEV Credit Form.

If a transferor double sells credits (sells the same credits to two or more
parties or manufacturers), only the transferee to first record with the ZEV
Bank will receive credit. The transferee that records with the ZEV Bank
after the transferor’'s credits have been exhausted will not receive credit
and will be notified of the shortfall. The ZEV Bank Program Manager will
notify the appropriate parties of the discrepancy.

Confidentiality

Public Disclosure

Please see section 1962.1, Title 13, CCR for provisions of how records
in the Board’s possession for the vehicles subject to the requirements of
section 1962.1 are subject to public disclosure.

Trade Secret

In accordance with Title 17, CCR, sections 91000 to 91022, and the
California Public Records Act (Government Code Section 6250 et seq.),
the information that a company provides to the ARB may be released (1)
to the public upon request, except trade secrets which are not emissions
data or other information which is exempt from disclosure or the
disclosure of which is prohibited by law; and (2) to the Federal
Environmental Protection Agency, which protects trade secrets as
provided in Section 114(c) of the Clean Air Act and amendments thereto
(42 USC 7401 et seq.) and in federal regulation; and (3) to other public
agencies provided that those agencies preserve the protections afforded
information which is identified as a trade secret, or otherwise exempt
from disclosure by law (Government Code Section 6254.5 (e)).

Trade secrets as defined in Government Code Section 6254.7 are not
public records and therefore will not be released to the public. However,
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the California Public Records Act provides that air pollution emission
data are always public records, even if data come within the definition of
trade secrets. On the other hand, the information used to calculate
emission data can be trade secret.

If any company believes that any of the information it may provide is
trade secret or otherwise exempt from disclosure under any other
provision of law, it must identify the confidential information as such at
the time of submission to ARB and must provide the name, address, and
telephone number of the individual to be consulted if ARB receives a
request for disclosure or seeks to disclose the data. ARB may ask the
company to provide documentation of its claim of trade secret or
exemption at a later date. Data identified as confidential will not be
disclosed unless ARB determines, in accordance with the above
referenced regulations that the data do not qualify for a legal exemption
from disclosure. In such a case the party claiming confidentiality will be
notified at least 21 days before disclosure.




Guidance for Electronic Submittal of Data Files

Manufacturers and other persons or entities transacting ZEV credits need to submit
ZEV data reports electronically using all applicable fields with the domains as defined in
Attachment C and Attachment D. Note that all fields are required. The preferred
electronic format is Microsoft Office Excel.

If an electronic submittal has incomplete or incorrectly formatted data, the data
will take longer to process. In addition, the ZEV Bank Program Manager will
contact the Account Holder and request that the records be corrected and a
complete new data batch submitted. Only if the entire data batch is complete and
correctly formatted will the data be recorded in the ZEV bank.

Each file should be named using the format, MMMM_MM_DD_YYYY XXX, as defined
below:

MMMM = Manufacturer code
MM _DD_YYYY = Date report sent for example March 25, 2011 = 03252011
XXX = file extension

The electronic file formats provided in Attachments C and D describe each field in
detail. The columns are:

Sequence  Order of the data in the record
Data Name Name of the data field

Type Identifies type of the field
C = Characters (i.e. Alpha-Numeric)
N = Numeric
D = Date - date format should be used
Length Specifies the number of characters in each field. For numeric,
specifies the number of digits including the decimal, if any.
Range or
Domain Lists the possible inputs or format for the field

Description Describes the field



Attachment A

Application for

Complete and Submit to:

Ms. Krista Eley, Program Manager, ZEV Bank
California Air Resources Board, MSCD/STTB

California Zero Emission Vehicle (ZEV) Account/
Change of Company Representative or Address

1001 “I” Street, P.O. Box 2815, Sacramento, California 95812

I hereby apply to open a new Zero Emission Vehicle Account with the ZEV Bank operated by the California
Air Resources Board (ARB) in the administration of Section 1962.1, Title 13, California Code of Regulations.

ACCOUNT HOLDER

Company Name *Account ID

Company Mailing Address

City State ZIP Code

PURPOSE: Information contained in this
form will be used by ARB to process
account initiation and carry out all
necessary actions involving the account.

Company Phone Number Type of Business

A. PRIMARY REPRESENTATIVE (please print.)

Authorized Company Representative (First, Middle 1., Last) Title

Phone Number Fax Number Email Address
B. SECONDARY REPRESENTATIVE (please print.)

Authorized Company Representative (First, Middle 1., Last) Title

Phone Number Fax Number Email Address

I declare under penalty of perjury that all information provided herein are true and correct, to the best of my knowledge and
belief. I understand only the undersigned company representatives can authorize transactions, and I represent that I am

authorized to apply for this account.

Primary Authorized Company Representative Signature Date

Secondary Authorized Company Representative Signature Date

*Please contact the ZEV Bank Program Manager for an account ID.

FOR ARB USE ONLY:

Entered By (Please print name and title) Initials Date Received Date Recorded

STATE OF CALIFORNIA
AIR RESOURCES BOARD
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Attachment B

Calculation Method for ZEV

Credit Requirement

Complete and Submit to:
Ms. Krista Eley, Program Manager, ZEV Credit Bank,
California Air Resources Board, MSCD/STTB
P.O. Box 2815, Sacramento, California 95812

As of I , elect for vehicle

mm/dd/yy Account Holder Representative (please print)

manufacturer the following method to calculate the number of vehicles upon which the

Account Holder ID Code

percentage ZEV requirements are based.

A. CALCULATION METHOD

In accordance with policy letter dated April 3, 2009 and section 1962.1(b)(1)(B) manufacturers may select one method
annually. A manufacturer need only select a method for the applicable model year of reporting.

Method
Model Year Three Year Averaging Same Year
2010 [ [
2011 [ [
2012 ] []
2013 ] []

B. NMOG PRODUCTION NUMBERS

The ZEV requirement will be based on the annual NMOG production report numbers below.

Passenger Car and LDT1 (light duty truck <3751 1bs)

Model year 1997 1998 1999 2000 2001 2002 2003 2004 2005

Number of vehicles

Model year 2006 2007 2008 2009 2010 2011 2012 2013 2014

Number of vehicles

LDT?2 (light duty truck 3751 lbs loaded vehicle weight - 8500 lbs gross vehicle weight

Model year 1997 1998 1999 2000 2001 2002 2003 2004 2005
Number of vehicles N/A N/A N/A
Model year 2006 2007 2008 2009 2010 2011 2012 2013 2014

Number of vehicles

I declare under penalty of perjury that all information provided herein are true and correct, to the best of my knowledge and
belief.

Signature Date
FOR ARB USE ONLY:
Entered By (Please print name and title) Initials Date Received Date Recorded

ZEV Credit Reporting and Tracking System
MSCD/STTB/ZEV_104
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Attachment C

Credits
ZEVs
Delivered
Sequence] Field Name Type |Length Range or Domain Description
1 DATA TYPE C 2 ZD ZEV delivered
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 MOD_YR N 4 example: 2011 Model year of vehicle
4 EX_ORDER C 10 [example: A-14-380-A Executive order number
5 ZEV_TIER C 6 NEV, 0XX, IXX, L.5XX, [IXX, IIXX, |Tier Type. Excluding NEVs, indicate
IVXX, VXX (example IIICA, lINY, [California or Section 177 State where XX is
IIINJ, IlIOR etc.) the abbreviation of the Section 177 State.
6 VIN C 17 |example: JS112233344555667 |Vehicle identification number
7 DATE_DEL D 10 |example: June 1, 2011 = Date vehicle delivered for sale
06/01/2011
Placed in Service
Sequence| Field Name Type |Length Range or Domain Description
1 DATA TYPE C 2 ZP ZEV placed
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 MOD_YR N 4 example: 2011 Model year of vehicle
4 EX_ORDER C 10 [example: A-14-380-A Executive order number
5 ZEV_TIER C 6 0XX, IXX, L.5XX, IIXX, HIXX, IVXX,|Tier Type. Excluding NEVSs, indicate
VXX (example IIICA, IlINY, IlINJ, |California or Section 177 State where XX is
IIIOR etc.) the abbreviation of the Section 177 State.
6 VIN C 17 |example: JS112233344555667 |Vehicle identification number
7 DATE_PLACED D 10 |example: December 1, 2011 = Date vehicle placed in service
12/01/2011
8 OPTION_PURLEA C 1 YorN Yes or No option to purchase or lease. See
1962.1 (d)(5)(D) Multiplier for certain ZEVs.
9 GOV C 1 YorN Yes or No government placement
10 AGENCY_NAME C 30 |example: City of Sacramento If government, agency name
11 AGENCY_CONTAC C 30 |example: Joe Smith If government, agency contact name
T _NAME
12 AGENCY_CONTAC C 30 |example: jsmith@sac.gov If government, agency contact email
T EMAIL

Delivered Enhanced AT PZEVs, AT PZEVs and PZEVs

Sequence| Field Name Type |[Length Range or Domain Description
1 DATA_TYPE C 4 EnhATPZEV, ATPZEV or PZEV (Enhanced AT PZEV, AT PZEV or PZEV
delivered
2 ACC _ID C 4 examples: GM, NISS, BENZ Account ID of company
3 MOD_YR N 4 example: 2011 Model year of vehicle
4 EX_ORDER C 10 |example: A-14-380-A Certification executive order number
5 TEST_GRP C 12 |example: 4TYXXV01.5MC1 Enter federal test group = CA test group
6 QUANTITY C 7 example: 43550 Number of vehicles delivered

STATE OF CALIFORNIA
AIR RESOURCES BOARD
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Attachment C
Credits

Extended Service Multiplier - Annual Reporting Only

Sequence| Field Name Type |Length Range or Domain Description
1 DATA_TYPE C 2 ES Extended Service
2 ACC _ID C 4 examples: GM, NISS, BENZ Account ID of company
3 MOD_YR N 4 example: 1999 Base model year of vehicle
4 EX_ORDER D 10 |example: A-14-380-A Executive order number of base model year
5 ZEV_TIER C 6 o, 1, 1,1l Tier Type excluding NEVs.
6 VIN C 17 |example: JS112233344555667 |Vehicle identification number
7 START_DATE D 10 |example: February 1, 2011 = Date extended service begins for particular

02/01/2011

year applying for.

Advanced Technology Demonstration

Sequence| Field Name Type |Length Range or Domain Description
1 DATA TYPE C 2 AD Advanced Technology Demonstration
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 YEAR N 4 example: 2011 Year placed in program
4 EX_ORDER C 10 [|example: Z-AD-78 Executive order number of project
5 VEH_TYPE C 5 EnhATPZEV, 0XX, IXX, I.56XX, Vehicle Type including: Enhanced AT PZEV
XX, XX, IVXX, VXX (example [and ZEVS, excluding NEVs;indicate
HICA, HINY, IINJ, lIOR etc.) California or Section 177 State where XX is
the abbreviation of the State.
6 VIN C 17 |example: JS112233344555667 |Vehicle identification number
7 DAYS_PLACED D 4 example: 550 Days in program
Transportation System
Sequence| Field Name Type |Length Range or Domain Description
1 DATA_TYPE C 2 TS Transportation System
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 YEAR N 4 example: 2011 Year placed in program
4 EX ORDER C 10 |example: Z-TS-05 Executive order number of project
5 ZEV_TIER C 5 o, I, L5, 1I, i, IV, V, EnhATPZEV, |Tier Type excluding NEVs. Enhanced AT
ATPZEV, PZEV PZEV, AT PZEV or PZEV.
6 VIN C 17 |example: JS112233344555667 |Vehicle identification number
7 DAYS PLACED D 4 example: 750 Days in program

STATE OF CALIFORNIA
AIR RESOURCES BOARD
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Attachment D

Debits
ZEV
Sequence| Field Name Type |Length Range or Domain Description
1 DATA TYPE C 4 ZDbt ZEV debit
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 APP_YEAR N 4 example: 2011 Year applying debit
4 FCV_BEV C 3 FCV or BEV Fuel cell vehicle or battery electric vehicle
5 ZEV_TIER C 3 NEV, O, I, 1.5, 11, lll, IV, V Tier Type
6 SUBSET C 2 ES, AD, TS Extended Service, Advance Demonstration,
Transportation System
7 NUM N 10 |example: 184.210 Number of debits in g/mi NMOG
8 MOD_YR N 4 example: 2002 Model year credit was earned.
Enhanced AT PZEV
Sequence] Field Name Type |[Length Range or Domain Description
1 DATA TYPE C 12 EnhATPZEVDbt Enhanced AT PZEV debit
2 ACC _ID C 4 examples: GM, NISS, BENZ Account ID of company
3 APP_YEAR N 4 example: 2011 Year applying debit
4 VEH_TYPE C 6 NEV, O, I, 1.5, 11, I, IV, V, Vehicle Type
EnhATPZEV, ATPZEV, PZEV
5 SUBSET C 2 ES, AD, TS Extended Service, Advance Demonstration,
Transportation System
6 NUM N 10 |example: 184.210 Number of debits in g/mi NMOG
7 NEV_MODYR N 4 example: 2002 If debit is a NEV enter model year. Enter null
otherwise.
AT PZEV
Sequence|] Field Name Type |Length Range or Domain Description
1 DATA TYPE C 9 ATPZEVDbt AT PZEV debit
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 APP_YEAR N 4 example: 2011 Year applying debit
4 VEH_TYPE C 6 NEV, O, I, 1.5, 11, 11, IV, V, Vehicle Type
EnhATPZEV, ATPZEV, PZEV
5 SUBSET C 2 ES, AD, TS Extended Service, Advance Demonstration,
Transportation System
6 NUM N 10 |example: 184.210 Number of debits in g/mi NMOG
7 NEV_MODYR N 4 example: 2006 If debit is a NEV enter model year. Enter null
otherwise.
PZEV
Sequence] Field Name Type |Length Range or Domain Description
1 DATA TYPE C 7 PZEVDbt PZEV debit
2 ACC_ID C 4 examples: GM, NISS, BENZ Account ID of company
3 APP_YEAR N 4 example: 2011 Year applying debit
4 VEH_TYPE C 6 NEV, O, I, 1.5, 11, I, IV, V, Vehicle Type
EnhATPZEV, ATPZEV, PZEV
5 SUBSET C 2 ES, TS Extended Service, Transportation System
6 NUM N 10 |example: 552.632 Number of debits in g/mi NMOG
7 NEV_MODYR C 1 example: 2006 If debit is a NEV enter model year. Enter null

otherwise.

STATE OF CALIFORNIA
AIR RESOURCES BOARD
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Attachment E

Example Data Files for Credits and Debits

Below are some example data files prescribed in Attachment C — Credits and Attachment D — Debits. Not all possible
data types are presented.

Credits
DATA_TYPE | ACC_ID MOD_YR | EX_ORDER | ZEV_TIER VIN DATE_DEL OPTION_ | GOV | AGENCY_ | AGENCY_ AGENCY_
PURLEA NAME CONTACT_ | CONTACT_
NAME EMAIL
Kings Joe Smith Jsmith@king.gov
ZD XXXX 2011 A-14-380 IICA JS1122333445556667 02/22/11 County
ZD XXXX 2011 A-14-380 IICA JS1122333445554447 02/22/11 N
DATA_TYPE | ACC_ID MOD_YR | EX_ORDER | ZEV_TIER VIN DATE_PLACED | OPTION_ | GOV | AGENCY AGENCY AGENCY
PURLEA _NAME CONTACT CONTACT
NAME EMAIL
Kings Joe Smith Jsmith@king.gov
ZP XXXX 2011 A-14-380 IIICA JS1122333445556667 03/30/11 County
ZP XXXX 2011 A-14-380 IICA JS1122333445554447 04/01/11 N
DATA_TYPE | ACC_ID MOD_YR | EX_ORDER | TEST_GRP QUANTITY
EnhATPZEV XXXX 2011 A-14-380 | 3TYAAV01.4MC1 1,000
ATPZEV XXXX 2011 A-14-380 | 4TYXXV01.5MC1 5,000
PZEV XXXX 2011 A-14-380 | 4SDDYY01.5QA1 20,000
DATA_TYPE | ACC_ID MOD_YR | EX_ORDER | ZEV_TIER VIN START_DATE
ES XXXX 2002 A-14-380 Il JS1122333445558887 03/25/10
Debits
DATA_TYPE | ACC_ID APP_YEAR FCV_BEV ZEV_TIER SUBSET NUM MODYR
ZDbt XXXX 2011 FCV 11 AD 104.322 2005
DATA_TYPE | ACC_ID APP_YEAR VEH_TYPE SUBSET NUM MODYR
ATPZEVDbt XXXX 2011 NEV 24.322 2002
ATPZEVDbt XXXX 2011 AT PZEV 100.12 null
DATA_TYPE | ACC_ID APP_YEAR VEH_TYPE SUBSET NUM MODYR
PZEVDbt XXXX 2011 AT PZEV 810.25 null
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Attachment F

Complete and Submit to:
Ms. Krista Eley, Program Manager, ZEV Bank
California Air Resources Board, MSCD/STTB
P.O. Box 2815, Sacramento, California 95812

Date of Transfer This document certifies that pursuant to Section 1962.1, Title 13, California Code of

Regulations, an agreement executed between Company A and Company B on the Date of
Transfer contains the following terms of transfer:

I. TRANSFER OF ZERO-EMISSION VEHICLE CREDITS FROM TRANSFEROR (A) TO
TRANSFEREE (B)

Type of Vehicle
(NEV, 0CA, ICA, 1.5CA, TICA,
IIICA, IVCA, VCA, 0XX, IXX, Number of Credits Transportation System
1.5XX, IIXX, XX, IVXX, (g/mi NMOG) Credits (Y/N)
VXX, Enhanced AT PZEV,
AT PZEV and PZEV)

Model Year Earned

I declare under penalty of perjury that all information provided herein are true and correct, to the best of my knowledge
and belief.

II. TRANSFEROR (A)

Account Holder — Company Name *Account ID
Authorized Company Representative Name — First, Middle 1., Last (please print) Phone Number
Authorized Company Representative Signature (A) Date

III. TRANSFEREE (B)

Account Holder — Company Name *Account ID
Authorized Company Representative Name — First, Middle 1., Last (please print) Phone Number
Authorized Company Representative Signature (B) Date

*Please contact the ZEV Bank Program Manager for your Account ID.

FOR ARB USE ONLY:

Entered By (Please print name and title) Initials Date Received Date Recorded
STATE OF CALIFORNIA ZEV Credit Reporting and Tracking System
AIR RESOURCES BOARD MSCD/STTB/ZEV_105

MAC 2011-02
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Attachment F

S Instructions and Definitions for the ZEV Credit Transfer Form

W
@
O""d

96‘Ourc;eivq’
Definitions
Transferor

Transferee

Account Holder/
Account ID

Model Year

Type of Credit

Number of Credits

Transportation
System Credits

Example

Party giving credits.

Party receiving credits.

Account Holder/Account ID — Company Name and Account
Holder Identification. Please contact the ZEV Bank Program
Manager for an Account ID.

Year in which ZEV credits were earned by manufacturer. For
Enhanced Advanced Technology Partial ZEV (AT PZEVs), AT
PZEVs and PZEVs enter null.

ZEV Tier — Tier type including: NEV, OCA, ICA, 1.5CA IICA,
HICA, IVCA, VCA, 0XX, IXX, LL5XX [IXX, lIXX, IVXX, VXX
where XX is the abbreviation of 177 State.

Enhanced Advanced Technology Partial ZEV (Enhanced AT

PZEV)

Advanced Technology Partial ZEV (AT PZEV)

Partial ZEV (PZEV)

Total number of credits transferring in grams/mile

Non-Methane Organic Gas (g/mi NMOG).

Credits earned in a Transportation System Project. These
credits are only available for ZEVs (non-NEV),
Enhanced AT PZEVs, AT PZEVs, and PZEVs.

. TRANSFER OF ZERO-EMISSION VEHICLE CREDITS FROM TRANSFEROR (A) TO

TRANSFEREE (B)

Model Year Earned

(NEV, 0CA, ICA, 1.5CA, IICA,

IIICA, IVCA, VCA, 0XX, IXX, Number of Credits Transportation System
L5XX, IIXX, XX, IVXX, (g/mi NMOG) Credits (Y/N)

VXX, Enhanced AT PZEV,
AT PZEV, PZEV)

Type of Vehicle

2008 IICA 15.3 Y
° 2008 [INJ 39 N
’ 2009 NEV 3.4 N
 null PZEV 6.8 N

STATE OF CALIFORNIA
AIR RESOURCES BOARD

ZEV Credit Reporting and Tracking System
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MAC 2011-02
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ADOPT: 340-257-0200

RULE TITLE: Fleet Reporting Applicability

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New rule for Fleet Reporting Applicability.

RULE TEXT:

(1) Except as provided in section (2), the following persons must submit to DEQ all of the information described in OAR
340-270-0210. As used in this rule, all operations conducted by persons under common ownership or control shall be
aggregated and considered to be one person to determine fleet reporting applicability.

(@) Any person that owns or operates a business with gross annual revenues greater than $50 million in the United
States for the 2021 tax year, including revenues from all subsidiaries, subdivisions, or branches, and that operated a
facility in Oregon in 2021 that had one or more vehicles over 8,500 pounds GVWR operated in Oregon in 2021.

(b) Any person that owns or operates a facility in Oregon and that, in the 2021 calendar year, owned or operated 5 or
more vehicles with a GVWR greater than 8,500 pounds.

(c) Any person that operated a facility in Oregon and that, in the 2021 calendar year, dispatched 5 or more vehicles with
a GVWR greater than 8,500 pounds into or throughout Oregon.

(d) Any Oregon government agency, including State and local government, that operated five or more vehicles over
8,500 pounds GVWR in Oregon in 2021.

(e) Any Federal government agency that operated five or more vehicles over 8,500 pounds GVWR in Oregon in 2021.
(2) The following vehicles and persons are exempt from the reporting requirements and should not be counted or
reported for the purposes of the applicability requirements in section (1) or the reporting requirements in OAR 340-
257-0210:

(a) Military tactical vehicles and military tactical facilities owned or operated by the United States Department of
Defense or any of the United States military services;

(b) Vehicles awaiting sale; and

(c) Emergency vehicles.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.020
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ADOPT: 340-257-0210

RULE TITLE: General Requirements

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New General Requirements rule for division 257.

RULE TEXT:

(1) All persons required to report under this rule must report information to the Department no later than June 30,
2022.

(2) Subsidiaries, parent companies, or joint ventures may independently report information for each vehicle over 8,500
pounds. Alternatively, the corporate parent or joint venture business may report on behalf of its subsidiaries, as long as
the information for all vehicles over 8,500 pounds is reported for each subsidiary, corporate parent, and joint venture.
(3) A person subject to OAR 340-257-0200 through 340-257-0220 and that has brokerage or motor carrier authority,
or both, must submit a report, even if no vehicles are owned by the person.

(4) Information pertaining to vehicles that are under common ownership or control may be submitted separately by
each fleet owner.

(5) A person that is a fleet owner may report vehicle data as the fleet was comprised on any date of the person’s
choosing, so long as that date falls between January 1, 2021, and December 31, 2021.

(6) All information submitted to DEQ shall be public information, unless the person submitting the information asserts a
confidentiality claim as provided in OAR 340-214-0130 the information is entitled to confidential treatment as required
under the Oregon Public Records Law, ORS 192.311 through 192.478.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.020
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ADOPT: 340-257-0220

RULE TITLE: Fleet Reporting Requirement

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Fleet Reporting Requirement rule for division 257.

RULE TEXT:

A person required to report under this rule as identified in OAR 340-257-0200 must report the information as required
by and according to the requirements of each section of this rule. Such reporting must include information for each and
every operation under common ownership or control.

(1)(a) Name (i.e., if a business, the registered business name) and all business names that the person does business as
(i.e., all “dba” or “doing business as” names);

(b) Mailing address including street name or PO box, city, state, and zip code;

(c) Name of the responsible official;

(d) Responsible official’s email address;

(e) Responsible official's phone number;

(f) Name of corporate parent or governing body, as applicable;

(9) Federal Taxpayer Identification Number of corporate parent or other persons with which the reporting person has
vehicles under common ownership or control;

(h) For agovernment agency, the jurisdiction (federal, state, or local);

(i) Federal Taxpayer Identification Number;

(j) Primary six-digit North American Industry Classification System code;

(k) For a non-governmental person, the total annual revenue for the person in the United States for 2021,

() Broker authority under the Federal Motor Carrier Safety Administration;

(m) The operating authority numbers, including motor carrier identification number, United States Department of
Transportation number, and International Registration Plan number;

(n) The number of persons with whom the reporting person had a contract to deliver items or to perform work in
Oregon using vehicles over 8,500 pounds GVWR in 2021;

(o) The estimated number of subhaulers, vehicles operated by subhaulers, and the number of vehicles operated by
subhaulers that operated under the reporting person’s motor carrier authority; and

(p) The number of vehicles with a GVWR over 8,500 pounds the reporting person owned and operated in Oregon in
2021 that do not have a vehicle home base in Oregon.

(2) For each person required to report, they shall report general information about the vehicle home base. Vehicles that
accrue a majority of their annual miles in Oregon but are not assigned to a particular location in Oregon must be
reported as part of the person’s headquarters or another location where the vehicles’ operation is managed. The person
must report for each vehicle home base:

a) Facility address including street name, city, state, and zip code;

b) Facility type category, using one of the following categories:

i) Administrative/office building;

ii) Distribution center/warehouse;

iii) Hotel/motel/resort;

iv) Manufacturer/factory/plant;

v) Medical/hospital/care;

vi) Multi-building campus/base;

vii) Restaurant;

viii)Service center;

ix) Store;

~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~

X) Truck/equipment yard; or
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(xi) Any other facility type;

(c) Name of responsible official;

(d) Responsible official’'s email address;

(e) Whether the facility is owned or leased by the person;

(f) What type of fueling infrastructure is installed at the facility;

(9) Whether the refueling infrastructure at the facility was initially installed on or after January 1, 2010; and

(h) The types of trailers the reporting person pulls, if it has tractors assigned or domiciled at this facility.

(3) For each vehicle home base, a person may report the information grouped by vehicle body type, and weight class
bins and fuel type. A person may complete responses for each individual vehicle and include the vehicle’s body type,
weight class bin, and fuel type. If applicable, a person shall separately report vehicles dispatched under their brokerage
authority. When responding, each vehicle shall only be counted once for each response. A person shall report:
(a)Number of vehicles in each vehicle group;

(b) The percent of the vehicles in each vehicle group with operating characteristics including, but not limited to: daily
mileage, usage patterns, refueling, trailer towing, and other such characteristics as specified by the Department;

(c) The average annual mileage for a typical vehicle in this vehicle group;

(d) The average length of time a typical vehicle in this vehicle group is retained by the reporting entity after acquisition;
(e) Whether the reporting person is the fleet owner for this group of vehicles, or if they are dispatched under the
reporting person’s brokerage authority; and

(f) The start and end date of the analysis period selected by the reporting person as required under section (5).

(4) A person must choose a period of time, for example annual or quarterly data averaged for work days during the
period selected to determine responses. For example, if an entity selects annual data to determine vehicle daily mileage,
the person must average the annual mileage accrued based on the number of workdays that year.

(a) A shorter analysis period may be used if the reporting person deems it more representative of periods of high vehicle
utilization when answering questions about typical daily operation. For example, if a reporting person with seasonal
workload fluctuations determines that a week or month during the busy season is representative, average the data
records for that week or month when determining a response.

(b) If an alternative analysis period is used, the reporting person must be prepared to describe their reasoning at the
request of the Department.

(5) For information reported as required under OAR 340-257-0210(3)(a) through (f) for a vehicle group at one location,
areporting person may repeat that information for the same vehicle group at another vehicle home base if the reporting
person determines that the operation at the second location is substantially similar to that at the first location.

(6) A broker shall provide information about vehicle usage that is dispatched under contract, such as if a broker hires a
truck to move a load, only the miles driven under that contract are required for the response. If known, the broker may
voluntarily report information about the miles driven outside the contract.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.020
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ADOPT: 340-257-0230

RULE TITLE: Fleet Reporting Recordkeeping

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Fleet Reporting Recordkeeping rule for division 257.

RULE TEXT:

(1) A person required to report as identified in OAR 340-257-0200 shall maintain all of the following records related to
such reporting for a period of five years after the reporting deadline:

(a) For owned on-road vehicles, mileage records and dates from records, such as maintenance logs, vehicle logs, or
odometer readings, or other records with the information that the reporting person used to prepare the information the
person submitted as required under OAR 340-257-0210;

(b) For on-road vehicles not owned, but dispatched by the person, dispatch records and dates, contracts, or other
records with the information that the reporting person used to prepare the information the person submitted as
required under OAR 340-257-0210;

(c) Vehicle registration for each owned vehicle operated in Oregon; and

(d) Contracts with persons, or contracts with subhaulers, or other records with the information that the reporting
person used to prepare the information the person submitted as required under OAR 340-257-0210.

(2) A person subject to OAR 340-257-0200 through 340-257-0220 must respond to requests for clarification of
reported information within 14 days of receiving the request from DEQ.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468.020
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ADOPT: 340-261-0010

RULE TITLE: Purpose

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Purpose rule for division 261.

RULE TEXT:

The purpose of this division is to establish Oregon heavy-duty engine and vehicle standards that incorporate California
engine and vehicle emission standards as required under section 177 of the federal Clean Air Act. These standards
establish criteria and procedures for the manufacture, testing, distribution and sale of new on-highway medium- and
heavy-duty trucks and engines in Oregon as listed in OAR 340-261-0050.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.050, 468A.279, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.050, 468A.279, 468A.360, ORS 468A.010, 468A.015
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ADOPT: 340-261-0020

RULE TITLE: Applicability

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Applicability rule for division 261.

RULE TEXT:

This division is in effect as of January 1, 2022 and applies to and establishes requirements for medium- and heavy-duty
truck, engine and trailer manufacturers, Oregon truck dealers, all 2024 and subsequent model year on-highway heavy-
duty engines, and all 2025 and subsequent model year trucks and trailers delivered for sale or sold in the State of
Oregon, except as provided in OAR 340-261-0060 Exemptions.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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ADOPT: 340-261-0030

RULE TITLE: Definitions and Abbreviations

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Definitions and Abbreviations rule for division 261.

RULE TEXT:

The definitions in OAR 340-200-0020, the definitions in the sections of CCR, Titles 13 and 17, incorporated by
reference in OAR 340-261-0050, and the definitions in this rule apply to this division. If the same term is defined in
different passages, the definitions in this rule apply first, followed by definitions in the CCR Title 13 sections
incorporated by reference, followed by the definitions in the CCR Title 17 sections incorporated by reference, and
finally the definitions in OAR 340-200-0020.

(1) “CARB” means California Air Resources Board.

(2) “CCR” means California Code of Regulations.

(3) “Transit agency” means a public entity responsible for administering and managing transit services. Public transit
agencies can directly operate transit service or contract out for all or part of the total transit service provided.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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ADOPT: 340-261-0040

RULE TITLE: Requirement to Meet California Vehicle Emission Standards

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Requirement to Meet California Vehicle Emission Standards rule for division 261.

RULE TEXT:

(1) Starting with the 2024 engine model year and for each engine model year thereafter no person may deliver for sale,
or sell, in Oregon any new on-highway heavy-duty engine unless such engine is certified to the California emission
standards as required under OAR 340-261-0050, except as provided in OAR 340-261-0060, Exemptions.

(2) starting with the 2025 model year and for each model year thereafter no person may deliver for sale, or sell, in
Oregon any new medium- or heavy duty truck or trailer unless such vehicle is certified to the California emission
standards as required under OAR 340-261-0050, except as provided in OAR 340-261-0060, Exemptions.

(3) All motor medium- and heavy-duty truck and trailer manufacturers and dealers must comply with the sales and
reporting requirements contained in this division.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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ADOPT: 340-261-0050

RULE TITLE: Incorporation by Reference

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Incorporation by Reference rule for division 261.

RULE TEXT:

(1) For purposes of applying the incorporated sections of the California Code of Regulations described in this rule,
“California” means “Oregon” and “Air Resources Board (ARB)” or “California Air Resources Board (CARB)” means
Department of Environmental Quality (DEQ) or Environmental Quality Commission (EQC) depending on context,
unless otherwise specified in this division or the application is clearly inappropriate.

(2) The sections of the California Code of Regulations (CCR), Title 13 and Title 17, adopted by reference in sections (3)
and (4) are in addition to, and compatible with, the CCR, Title 13, standards and requirements adopted by reference
under OAR 340-257-0050. It is the intent of this rule that the standards and requirements adopted by reference under
OAR 340-257-0050 also apply in Oregon to the on-highway medium- and heavy-duty engines, vehicles and trailers
regulated by the CCR, Title 13 and Title 17, standards and requirements adopted by reference in this rule, to the same
extent and identical to how they would apply in California.

(3) Emission standards, testing procedures, warranty, reporting, enforcement, recall and other California provisions
adopted by reference. Each manufacturer of new 2024 and subsequent model year on-highway medium- and heavy-
duty engines and 2025 and subsequent model year trucks and trailers must comply with each of the following applicable
standards specified in CCR, Title 13 as incorporated by reference herein:

(a) Section 1956.8(a) — (f) and (i): Exhaust Emission Standards and Test Procedures — 1985 and Subsequent Model
Heavy Duty Engines and Vehicles. California adopted date 9/9/21. Except that CCR Title 13, Section 1956.8(a)(2)(F)
“Transit Agency Diesel-Fueled Bus Engine Exemption Request” shall be disregarded and is not incorporated by
reference.

(b) Section 1971.1: On-Board Diagnostic System Requirements — 2010 and Subsequent Model-Year Heavy-Duty
Engines. California adopted date 9/9/21.

(c) Section 2036: Defects Warranty Requirements for 1979 Through 1989 Model Passenger Cars, Light-Duty Trucks,
and Medium-Duty Vehicles; 1979 and Subsequent Model Motorcycles and Heavy-Duty Vehicles; and Motor Vehicle
Engines Used in Such Vehicles; and 2020 and Subsequent Model Year Trailers. California adopted date 9/9/21.

(d) Section 2121: Penalties. California adopted date 9/9/21. Except that the reference in this regulation to “a violation of
Health and Safety Code Section 43105” shall be disregarded and is not incorporated by reference.

(e) Section 2137: Vehicle, Engine, and Trailer Selection. California adopted date 9/9/21.

(f) Section 2139: Testing. California adopted date 9/9/21.

(9) Section 2139.5: CARB Authority to Test for Heavy-Duty In-Use Compliance. California effective date 04/21/03.
(h) Section 2140: Notification and Use of Test Results. California adopted date 9/9/21.

(i) Section 2166: General Provisions. California adopted date 9/9/21.

(j) Section 2166.1: Definitions. California adopted date 9/9/21.

(k) Section 2167: Required Recall and Corrective Action for Failures of Exhaust After-Treatment Devices, On-Board
Computers or Systems, Urea Dosers, Hydrocarbon Injectors, Exhaust Gas Recirculation Valves, Exhaust Gas
Recirculation Coolers, Turbochargers, Fuel Injectors. California adopted date 9/9/21.

(1) Section 2168: Required Corrective Action and Recall for Emission-Related Component Failures. California adopted
date 9/9/21.

(m) Section 2169: Required Recall or Corrective Action Plan. California adopted date 9/9/21.

(n) Section 2169.1: Approval and Implementation of Corrective Action Plan. California adopted date 9/9/21.

(o) Section 2169.2: Notification of Owners. California adopted date 9/9/21.

(p) Section 2169.3: Repair Label. California adopted date 9/9/21.

(g) Section 2169.4: Proof of Correction Certificate. California adopted date 9/9/21.
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r) Section 2169.5: Preliminary Tests. California 9/9/21 date 9/9/21.
s) Section 2169.6: Communication with Repair Personnel. California adopted date 9/9/21.

u) Section 2169.8: Extension of Time. California adopted date 9/9/21.

V) Section 2423(n): Exhaust Emission Standards and Test Procedures — Off-Road Compression-Ignition Engines.
California adopted date 9/9/21.

(w) Section 2485: Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor Vehicle Idling. California
adopted date 9/9/21.

(4) Emission standards, testing procedures, warranty, reporting, enforcement, recall and other California provisions

(
(
(t) Section 2169.7: Recordkeeping and Reporting Requirements. California adopted date 9/9/21.
(
(

adopted by reference. Each manufacturer of new 2025 and subsequent model year on-highway medium- and heavy-
duty vehicles and trailers must comply with each of the following applicable standards specified in CCR, Title 17 as
incorporated by reference herein:

(a) Section 95660: Purpose. California effective date 1/1/2015.

(b) Section 95661 Applicability. California effective date 1/1/2015.

(c) Section 95662: Definitions. California 9/9/21 date 9/9/21.

(d) Section 95663: Greenhouse Gas Exhaust Emission Standards and Test Procedures for New 2014 and Subsequent
Model Heavy-Duty Vehicles. California adopted date 9/9/21.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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ADOPT: 340-261-0060

RULE TITLE: Exemptions

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Exemptions rule for division 261.

RULE TEXT:

(1) All exemptions in the California rules adopted under by reference apply with the exception of the transit agency
diesel-fueled bus and engine exemption described in CCR, Title 13, section 1956.8(a)(2)(F).

(2) New diesel-fueled buses sold to any transit agency are exempt from OAR 340-261-0050.

(3) Emergency vehicles, as defined in ORS 801.260, and ambulances, as defined in ORS 801.115, are exempt from OAR
340-261-0050.

STATUTORY/OTHER AUTHORITY: ORS 468.020, 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050,468A.279
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ADOPT: 340-261-0070

RULE TITLE: Recalls

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Recalls rule for division 261.

RULE TEXT:

(1) Any order issued or enforcement action taken by CARB to correct noncompliance with any section of CCR, Title 13,
that results in the recall of any vehicle as required under CCR, Title 13, sections 2109-2135, for a vehicle subject to the
requirements adopted by reference in OAR 340-261-0050, will be prima facie evidence concerning vehicles registered
in Oregon. If the manufacturer can demonstrate to DEQ’s satisfaction that the order or action is not applicable to
vehicles registered in Oregon, DEQ will not pursue a recall of vehicles registered in Oregon.

(2) Any voluntary or influenced emission-related recall campaign initiated by any manufacturer as required under CCR,
Title 13, sections 2113 - 2121, for vehicles subject to the requirements adopted by reference in OAR 340-261-0050,
must extend to all applicable vehicles registered in Oregon. If the manufacturer can demonstrate to DEQ’s satisfaction
that said campaign is not applicable to vehicles registered in Oregon, the campaign will not apply in Oregon.

(3) For vehicles subject to an order of enforcement action under section (1) of this rule, each manufacturer must send to
owners of vehicles registered in the State of Oregon a notice that complies with the requirements in CCR, Title 13,
sections 2118 or 2127. The manufacturer must provide a telephone number that Oregon consumers can use to learn
answers to questions about any recall that affects Oregon vehicles.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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ADOPT: 340-261-0080

RULE TITLE: Inspections and Information Requests

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Inspections and Information Requests rule for division 261.

RULE TEXT:

(1) DEQ may inspect new and used motor vehicles and related records for the purposes of determining compliance with
the requirements of this division. DEQ inspections will occur during regular business hours on public property or on any
premises owned, operated or used by any truck dealer or truck rental agency for the purposes of determining
compliance with the requirements of this division.

(2) For the purposes of determining compliance with this division, DEQ may require any truck dealer or truck rental
agency to submit to DEQ any documentation that DEQ deems necessary to the effective administration and
enforcement of this division. This provision does not require creation of new records.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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ADOPT: 340-261-0090

RULE TITLE: Severability

NOTICE FILED DATE: 08/30/2021

RULE SUMMARY: New Severability rule for division 261.

RULE TEXT:
Each requirement of this division is severable, and if any requirement of this division is held invalid, the remainder or the
requirements in this division will continue in full force and effect.

STATUTORY/OTHER AUTHORITY: ORS 468.020, ORS 468A.025, 468A.360
STATUTES/OTHER IMPLEMENTED: ORS 468A.025, 468A.360, ORS 468A.010, 468A.015, 468A.050, 468A.279
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