State of California
AIR RESOURCES BOARD

Resolution 86-68
July 24, 1986
Agenda Item No.: 86-8-1

WHEREAS, Health and Safety Code Sections 39600 and 39601 authorize the Air
Resources Board (the “"Board") to adopt standards, rules and regulations
necessary for the proper execution of the powers and duties granted to and
imposed upon the Board by law;

WHEREAS, Health and Safety Code Section 43104 authorizes the Board to adopt
test procedures for determining whether new motor vehicles and new motor
vehicle engines are in compliance with vehicular emission standards adopted by
the Board, and provides that the Board shall base its test procedures on
federal test procedures or on driving patterns typical in the urban areas of
California;

WHEREAS, the Board's present passenger car, light-duty truck, and medium-duty
vehicle exhaust emission test procedures, and associated certification
requirements, are set forth in the "California Exhaust Emission Standards and
Test Procedures for 1981 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles" as last amended October 2, 1985,
incorporated by reference in Section 1960,1, Title 13, California
Administrative Code;

WHEREAS, the Board's present test procedures are largely based on
Environmental Protection Agency (EPA) federal certification test procedures
contained in Title 40, Code of Federal Regulations, Part 86, Subparts A and B,
as the federal procedures existed April 15, 1978 with reference to
gasoline-powered vehicles and October 13, 1981 with reference to
diesel-powered vehicles;

WHEREAS, the EPA has since April 15, 1978 promulgated various changes to the
federal certification procedures;

WHEREAS, the staff has proposed amendments to the Board's exhaust emissien
test procedures for passenger cars, light-duty trucks, and medium-duty
vehicles, and associated certification requirements, which generally update
the test procedures and requirements applicable to the 1988 and later model
years to incorporate the federal test procedures reflecting recent amendments
adopted by EPA while establishing separate California requirements where
necessary and appropriate;

WHEREAS, the amendments proposed by staff would separate the existing exhaust
emission standards and test procedures for 1984 and subsequent model passenger
cars, light-duty trucks, and medium-duty vehicles into one set for the 1984
through 1987 model years and another set for the 1988 and subsequent model
years, and would update references to weight specifications in Title 13,
California Administrative Code, Sections 1960.1 and 1960.1.5;



WHEREAS, on April 25, 1986 the Board approved amendments to Title 13,
California Administrative Code, Sections 1960.1 and Sections 1960.1.5 and to
the incorporated test procedures, and those amendments are not yet in effect;

WHEREAS, the California Environmental Quality Act and Board regulations
require that an action not be adopted as proposed where it will have
significant adverse environmental impacts and alternatives or feasible
mitigation measures to the proposed action are available which would
substantially reduce or avoid such impacts;

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

WHEREAS, the Board finds that:

The amendments set forth in Attachments A through D more closely
parallel the most recent federal test procedures and will reduce the
certification costs and administrative burdens of vehicle
manufacturers;

The amendments set forth in Attachments A through D will make
necessary and appropriate improvements to the passenger car,
Tight-duty truck, and medium-duty vehicle test procedures and
associated certification requirements; and

Attachment E shows portions of the amendments contained in
Attachments A through D in conjunction with the amendments appraoved
April 25, 1986, and includes changes to the amendments approved
April 25, 1986 which are appropriate and necessary to ensure the
internal consistency of the Board's regulations; and

The attached amendments will not result in any significant adverse
environmental impacts.

NOW, THEREFORE, BE IT RESOLVED that the Board approves the amendments to
Title 13, California Administrative Code, Sections 1960.1 and 1960,1.5, set
forth in Attachments A and B hereto.

BE IT FURTHER RESOLVED that the Board approves the amendments to the
“California Exhaust Emission Standards and Test Procedures for 1981 through
1987 Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles" set
forth in Attachment C hereto.

BE IT FURTHER RESOLVED that the Board approves the "California Exhaust
Emission Standards and Test Procedures for 1988 and Subsequent Model Passenger
Cars, Light-Duty Trucks, and Medium-Duty Vehicles" set forth in Attachment D
hereto.



BE IT FURTHER RESOLVED that the Board approves the amendments set forth in
Attachment E hereto,

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt
the amendments set forth in Attachments A, B, C, and D, with the modifications
in Attachment E if prior to adoption the Office of Administrative Law has
approved the amendments approved by the Board April 25, 1986, after making
them available to the public for a period of 15 days, provided that the
Executive Officer shall consider such written comments as may be submitted
during this period, shall make such modifications as may be appropriate in
Tight of the comments received, and shall present the amendments to the Board
for further consideration if he determines that this is warranted.

BE IT FURTHER RESOLVED that the Board hereby determines that the amendments
approved herein will not cause the California emission standards, in the
aggregate, to be less protective of public health and welfare than applicable
federal standards, will not cause the California requirements to be
inconsistent with Section 202(a) of the Clean Air Act, and raise no new issues
affecting previous waiver determinations of the Administrator of the EPA
pursuant to Section 209(b) of the Clean Air Act.

BE IT FURTHER RESOLVED that the Executive Officer shall forward the amended
regulations to the EPA with a request for confirmation that the amendments are
within the scope of an existing waiver pursuant to Section 209(b){1) of the
Clean Air Act.

I hereby certify that the above
is a true and correct copy of
Resolution 86-68, as adopted by
the Air Resources Board.




State of California
AIR RESOURCES BOARD
Response to Significant Environmental Issues
Item: Public Hearing to Consider Amendments to Regulations Regarding
Certification Test Procedures Applicable to Passenger Cars,
Light-Duty Trucks, and Medium-Duty VYehicles
Agenda Item No.: 86-8-1
Public Hearing Date: July 24, 1985
Response Date: May 4, 1987
Issuing Authority: Air Resources Board
Comment: No comments were received identifying any significant environmental
issues pertaining to this item., The staff report identified no

adverse environmental effects.

Response: N/A

Certified: /7, il 1/’
‘Board Secretayy

A
Date: /"i'a}/ 21, (957



.State of California

MEMORANDUM

To

From :

Gordon Van Vleck Date : January 13, 1988
Secretary
Resources Agency Subject : Filing of Notice

of Decisions of
the Air Resources

Board
Cary Allison

Boafd Secretary
Air Resources Board

Pursuant to Title 17, Section 60007 (b), and in
compliance with Air Resources Board certification under Section
21080.5 of the Public Resources Code, the Air Resources Board
hereby forwards for posting the attached notice of decisions and

response to environmental comments raised during the comment
period.
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ATTACHMENT A

PROPOSED

Amend Title 13, California Administrative Code, Section 1960.1,

subsections (d) and (h), to read as follows:

1960.1 Exhaust Emission Standards and Test Procedures--1981 and

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

(d)(1) The exhaust emissions from new 1984 ard-subsequert through 1987

model passenger cars, light-duty trucks, and medium-duty vehicles, subject to

registration and sold and registered in this state, shall not exceed:

Vehicle
Type(1)

PC

PC(5)

PC (Option 1)
PC (Option 2)

LDT,MDV
LDT,MDV (5)

LDT,MDV (Option 1)
LDT,MDV (Option 2)

LDT,MDV

LDT,MDV (Option 1)

Moy
MDY (Option 1)

1984 THROUGH 1987 EXHAUST EMISSIONS STANDARDS(6)

Equivalent
Inertia
Weight

(ibs.) (2)

ATl
All
All
Al

0-3999
0-3999
0-3999
0-3999

4000-5999
4000-5999

6000 & larger
6000 & larger

(1) "PC" means passenger cars.

"LDT" means light-duty trucks.

(grams per mile)

Durability
Vehicle

Basis

(mi)

50,000
50,000
100,000
100,000

50,000
50,000
100, 000
100,000

50,000
100,000

50,000
100,000

"MDV" means medium-duty vehicles.

(2) Equivalent inertia weights are determined under subparagraph 40 CFR
86.129-79(a).

Non-Methane
Hydrocarbons (3)

0.39
0.39
0.39
0.46

0.39
0.39
0.39
0.46
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(3)  Hydrocarbon standards in parentheses apply to total hydrocarbons.
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(4) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.

(5) This set of standards for 1984 through 1987 1988-and-later model
vehicles is optional. A manufacturer may choose to certify to these
optional standards pursuant to the conditions set forth in Section
196015+ 1960.1.5.

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 1986
Ltiydhgh/1988 and 1987 model yearss-and-0-08-g/mi-for-the-1980-and
subsequent-meded-years. The particulate compliance shall be determined
on a 50,000 mile durability vehicle basis.




(2) The exhaust emissions from new 1988 and subsequent model passenger

cars, light-duty trucks, and medium-duty vehicles, subject to registration and

sold and registered in this state, shall not exceed:

1988 AND SUBSEQUENT EXHAUST EMISSIONS STANDARDS(5)
(grams per mile)

Loaded Durabilit
VehicTe Vehicle Oxides of
Vehicle Weight Basis Non-Methane Carbon  Nitrogen
e (Tbs.]) (mi) Hydrocarbons(2) Monoxide (3]
PC All 50,000 0.39 {0.41) 7.0 0.4
PC(4) ATl 50,000 0.39 j%o:.mj; 7.0 0.7
PC (Option 1 11 100, 000 0.39 {0.41 z:g; 1.0
PC_{Option 2; AT 700,000 0.46 8.3 1.0
LDT MDV 0-3750 50,000 0.39 {(0.41) 3.0 0.4
TDT,MDV 0-3750 50,000 .39 (0.47) 9.0 1.0
DT MDY 10 tion 1) 0-3750 100,000 0.39 (0.41 9.0 1.0
LDT Mﬁ iUpt1on 2; 0-3/50 100,000 0.46 10.6 1.0
LDT,MDV 3751-5750 50, 000 0.50 (0.50) 9.0 1.0
LDT,MDV (Option 1) 3751-5750 100,000 0.50 {0.50 9.0 1.5
MDV 5751 & larger 50,000 0.60 (0.60) 9.0 1.5
MDY (Option 1) 5751 & iarger 100,000 .60 {0.60 9.0 2.0

(1)  "PC" means passenger cars.

“"LDT" means light-duty trucks.
"MDV" means medium-duty vehicles.

(2) Hydrocarbon standards in parentheses apply to total hydrocarbons.

{3) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test [HWFET,; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.

(4) This set of standards is optional. A manufacturer may choose to certify
to these optional standards pursuant to the conditions set forth in
Section 1950.1.5.

(5) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to a particulate exhaust emission standard of
0.2 g/mi for the 1988 model year, and 0.08 g/mi for the 1989 and
subsequent model years. The particulate compliance shall be determined
cn a 50,000 mile durability vehicle basis.
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{h) The test procedures for determining compliance with these standards
are set forth in "California Exhaust Emission Standards and Test Procedures

for 1981 ard-Subsequent through 1987 Model Passenger Cars, Light-Duty Trucks,

and Medium-Duty Vehicles", adopted by the state board on November 23, 1976, as

last amended Oeteber-2;5-1985 , and in "California Exhaust

Emission Standards and Test Procedures for 1988 and Subsequent Model Passenger

Cars, Light-Duty Trucks, and Medium-Duty Vehicles," adopted by the state board

on , 1986.

NOTE: Authority cited: Sections 39600, 39601, 43013, 43101 and 43104, Health
and Safety Code. Reference: Sections 39002, 39003, 43000, 43013, 43100,
43101, 43101.5, 43102, 43104, 43106 and 43204, Health and Safety Code.
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ATTACHMENT B
PROPOSED

Amend Title 13, California Administrative Code, Section 1960.1.5,
subsections (a) and (b), to read as follows:*

1960.1.5 Optional NOx Standards for 1983 and Later Model Passenger
Cars and Light-Duty Trucks and Medium-Duty Vehicles less than 4000 1bs.
Equivalent Inertia Weight (EIW) or 3751 lbs. Loaded Vehicle Weight (LVW).

(a) Notwithstanding any other provision of this chapter, a vehicle
manufacturer may choose to certify 1983 and later model vehicles te optional
NOx standards as follows:

Passenger cars - 0.7 gn/mile - 1983 and Subsequent Model Years. LDT,

MDV 0-3999 pounds EIW - 1.0 gm/mile - 1983 and-Subsequent through 1987

Model Years. LDT, MDV 0-3750 ibs. LVW - 1.0 gm/mile - 1988 and

Subsequent Model Years.

(b) Testing of vehicles certified under this section shall be
conducted in accordance with the California Exhaust Emission Test Procedures

applicable to either 1981 through 1987 or 1988 and subsequent model passenger

cars, light-duty trucks, and medium-duty vehicles certified to the primary
California Standards for 50,000 miles.
NOTE: Authority cited: Sections 39600, and 39601, 43013, and 43101, Health

and Safety Code. Reference: Sections 39002, 39003, 43000{e), 43013, 43100,
43101, 43101.5, 43104, and 43106 Health and Safety Code.

* Sections 1960.1.5 (c) and (d) would remain in effect and are not changed by
the above proposal.
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ATTACHMENT €
PROPOSED

State of California
AIR RESOURCES BOARD

CALIFORNIA EXHAUST EMISSION
STANDARDS AND TEST PROCEDURES
FOR 1981-ANB~SHBSEQUENT
THROUGH 1987 MODEL
PASSENGER CARS, LIGHT-DUTY
TRUCKS, AND MEDIUM-DUTY VEHICLES

Adopted: November 23, 1976
Adopted: December 14, 1976
Amended: May 26, 1977
Amended: June 8, 1977
Amended: June 22, 1977
Amended: September 20, 1977
Amended: January 15, 1978
Amended: March 1, 1978
Amended: April 10, 1978
Amended: May 24, 1978
Amended: February 9, 1979
Amended: May 22, 1979
Amended: March 5, 1980
Amended: March 26, 1980
Amended: August 27, 1980
Amended: August 28, 1980
Amended: December 2, 1980
Amended: May 20, 1961
Amended: October 27, 1981
Amended: November 19, 1981
Amended: July 1, 1982
Amended: August 26, 1982
Amended: March 9, 1983
Amended: January 5, 1984
Amended: October 2, 1985
Amended: 1986

Note: These procedures are printed in a style to indicate the proposed
changes. Text proposed to be added is underlined and strikeout
indicates text proposed to be deleted, Headings which are
underlined are not new. Additions to headings are shown by double
underlines.



CALIFORNIA EXHAUST EMISSION
STANDARDS AND TEST PROCEDURES
FOR 1981-ANB-SUBSEQUENT THROUGH 1987
MOBEL PASSENGER CARS, LIGRT=DUTY TRUCKS
AND MEDIUM-DUTY VEHICLES

The provisions of Subparts A and B, Part 86, Title 40, Code of Federal
Regulations, as they existed on April 15, 1978, are hereby adopted as the
California Exhaust Emission Standards and Test Procedures for 1981 and
Subsequent through 1987 Model Passenger Cars, Light-Duty Trucks, and
Medium-Duty VehicTes, with the following exceptions and additions. The test
procedures applicable to the particulate exhaust emission standards for
diesel-powered vehicles are contained in 40 CFR Part 86, Subpart B, as they
existed on October 13, 1981,

1. Applicability

a. These test procedures are applicable to 1981 ard-subsequent through
1987 model passenger cars, light-duty trucks, and medium-duty
vehicles, except motorcycles. References to "light-duty trucks" in
40 CFR 86 shall apply both to "1ight-duty trucks" and "medium-duty
vehicles" in these procedures.

b.  Any reference to vehicle sales throughout the United States shall
mean vehicle sales in California.

€. Regulations concerning EPA hearings, EPA inspections, specific
language on the Certificate of Conformity, evaporative emissions,
high-altitude vehicles and testing, and heavy-duty engines and
vehicles shall not be applicable to these procedures, except where
specifically noted.

d. Any reference to gasoline-powered vehicles shall also apply to
vehicles powered by gaseous fuels.

2. Definitions

a. "Administrator" means the Executive Officer of the Air Resources
Board.

b. "Certificate of Conformity" means Executive Order certifying
vehicles for sale in California,

c. "Certification" means certification as defined in Section 39018 of
the Health and Safety Code.

d. "Passenger car" means any motor vehicle designed primarily for
transportation of persons and having a design capacity of 12
persons or less.

e. "Heavy-duty engine" means an engine which is used to propel a
heavy-duty vehicle.



Test

"Heavy-duty vehicle" means any motor vehicle having a
manufacturer's gross vehicle weight rating greater than 6000
pounds, except passenger cars,

"Light-duty truck" means any motor vehicle, rated at 6000 pounds
gross vehicle weight or less, which is designed primarily for
purposes of transportation of property or is a derivative of such a
vehicle, or is available with special features enabling off-street
or off-highway operation and use.

"Medium-duty vehicle" means any heavy-duty vehicle having a
manufacturer's gross vehicle weight rating of 8500 pounds or less.

"Gaseous fuels" means liquefied petroleum gas, compressed natural
gas, or liquefied natural gas fuels for use in motor vehicles.

“"Trap oxidizer system" means an emission control system which
consists of a trap to collect particulate matter and a mechanism to
oxidize the accumulated particulate.

"Regeneration” means the process of oxidizing accumulated
particulate matter. It may occur continually or periodically.

"Periodically regenerating trap oxidizer system" wmeans a trap
oxidizer system that utilizes an automated regeneration mode during
normal driving conditions for cleaning the trap which can be easily
detected,

“Continually regenerating trap oxidizer system" means a trap
oxidizer system that does not utilize an automated regeneration
mode during normal driving conditions for cleaning the trap.

"Non-regeneration emission test" means a complete emission test
which does not include a regeneration.

“Regeneration emission test" means a complete emission test
which includes a regeneration.

"Regeneration interval" means the interval from the start of a
regeneration to the start of the next regeneration.

Procedures

In order to demonstrate compliance with a non-methane hydrocarbon
emission standard, hydrocarbon emissions shall be measured in
accordance with the "California Non-Methane Hydrocarbon Test
Procedures."

Durability data submitted pursuant to subparagraph 86.078-23(f) may
be from vehicles previously certified by EPA or ARB.

The requirements in subparagraph 86.078-28(a){4)(1){B) (durability
vehicles must meet emission standards) refer, for each pollutant,
to the highest of either the federal or California emission
standards,
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In paragraph 86.079-21 (Application for Certification), amend
subparagraph (b}(5) to read:

(6) A statement of maintenance and procedures consistent with the
restrictions imposed under subparagraph 86.078-25(a)(1}, necessary
to assure that the vehicles {or engines) covered by a certificate
of conformity in operatien in normal use conform to the
regulations, and a description of the program for training of
personnel for such maintenance, and the equipment required.

In paragraph 86,078-25 (Maintenance):
1.  Amend subparagraph (a)(1) to read as follows:

(1) Scheduled maintenance on the engine, emission control system,
and fuel system of durability vehicles shall, unless otherwise
provided pursuant to paragraph (a)(5)(iii), be restricted as
set forth in the following provisions.

(i) (A) for gasoline-fueled vehicles, maintenance shall be
restricted to the inspection, replacement, cleaning,
adjustment, and/or service of the following items at
intervals no more frequent than indicated:

(1) Drive belts on engine accessories (tension
adjustment only); (30,000 miles).

(2) Valve lash {15,000 miles).
(3) Spark plugs (30,000 miles).
(4) Air filter (30,000 wmiles).

{5) Exhaust gas sensor (30,000 miles): Provided thats
for-1087-and-prior-medel-yearsy an audible and/or
visible signal approved by the Executive Officer
alerts the vehicle operator to the need for sensor
maintenance at the mileage point.i-ard-previded
that;-fer-1988-and-subsequent-medel-year-vehieles:

{a}-the-manufacturer-shall-equip-the-vehiele-with-a
maiRtenanee-indicator-consisting-of-a-tight-or-flags;
vhiek-shal}-be-preset-to-activate-automatically-by
+}luminating-in-the-case-of-a-1ight-or-by-covering
the-odometer-in-the-case-of-a-flag-the-fipst-time
the-mintmum-mainterance-intervatl-established-during
eertification-testing-is-reached-and-which-shati
remain-aetivated-untit-reset---After-resettings~-the
ma+ntenance-indicator-shali-activate-automaticatly
when-the-minimum-matntenanee-interval ;-when-added-te
the-vehielte-mileage-at-the-time-of-resetting;-is



dgain-reached-and-shati-again-remain-activated-until
reset:--When-the-maintenanee-indieator-consists-oef-a
light;-it-shall-alse-activate-automatically-in-the
engine-run-key-positien-before-engine~cranking-<o
indicate-that-i¢~-#s5-funetioning:--The-maintenance
indicator~shali-be-located-on-the-instrument-paned
and-shall;-when-activated;-display-the-werds--exygen
senser--gr-may-display-sdeh-other-words-determined
by-the-Exeeutive-0fficer-to-be-1ikely-te-cause-the
vehicle-ewner-te-seek-oxygen-senser-replacements
fhe-maintenanee-indicator-shali-be-separate-frem-the
malfuretion-indicater-1ight-required-by-Seetien
1968;-FTitle-13;-6alifernia-Administrative-Cedes

{b}-the-mandfacturer-shali-provide-free-replacement
ef-the-oxygen-sensor;-inciuding-both-parts-and
laber;-and-shali-reset-the-maintenance-indicater
witheut-any-eharges-the-firsi-time-the-maintenance
interval-established-during-eertification-testing-is
reached-for-vehicles-ecertified-with-scheduled-senser
wmatnienance-before-50;000-miless--1f-the-oxyqen
s5ense¥-is-replaced-pursdani-te-the-warranty
provisiens-ef-Section-2037;-Fitie-13;-6alifornia
Administrative-Gode;-before-the-Ffirst-maintenance
interval-is-reached;-the-wanufaeturer-shall-alse
replace-ihe-oxygen-senser-and-reset-the-mairtenance
tndicator-at-the-mileage-point-determined-by-adding
the-maintenance-interval-to-the-vehiclels-miteage-at
the-time-of-the-warranty-replacements--1f-the
catevlated-nileage-point-for-a-second-oxygen-senser
replacement-would-exeeed-50;000-miless-no-Free
second-replacement-shatll-be-requireds

te)--Fhe-maintenance-indicater-shatl-be-resettables
Fhe-matntenance-insErdetions-required-by-paragraph
8:Ff:~of-these-procedures-shald-previde-instructions
for-the-resetting-of-the-maintenance-indicators-and
shall-speeify-that~the-maintenance-indicater-shatd
be-reset-each-time-the-oxygen-senser-is-replaceds-and

{d)-Notwithstanding-the-previsions-of-Seetion
20374ed;-Title-33;-Catlifornia-Administrative-Codes
fhe-exygen-senser;-inetuding-any-replacement
required-pursuant-te-this-seetion;-shali-be
warranted-for-the-useful-1ife-of-the-vehiele-or
engiper--1f-sueh-enygen-senser-fails-during-the
usefui-1ife-period;-it-shall-be-replaced-by-the
manufacturer-in-aceordance-with-Section-20374d35
Fitle-13;-6alifornia-Administrative-Cedes



(6) Choke {cleaning or lubrication only); (30,000 miles).

(7) 1In addition, adjustment of the engine idle speed
{curb idle and fast idle), valve lash, and engine
bolt torque may be performed once during the first
5000 miles of scheduled driving, provided the
manufacturer makes a satisfactory showing that the
maintenance will be performed on vehicles in use.

(B) for diesel-powered vehicles, maintenance shall be
restricted to the following items at intervals no more
frequent than every 12,500 miles of scheduied driving,
provided that no maintenance may be performed after
45,000 miles of scheduled driving:

(1) Adjust Tow idle speed.

(2) Adjust valve lash if required.

(3) Adjust injector timing.

(4) Adjust governor,

(5) Clean and service injector tips.

{6) Adjust drive belt tension on engine accessories.
(7) Check engine bolt torgue and tighten as required.

(ii) Change of engine and transmission o0i1, change or service
of 0i1 filter and, for diesel-powered vehicles only,
change or service of fuel filter and air filter, will be
allowed at the mileage intervals specified in the
manufacturer's maintenance instructions.

(iii) Maintenance shall be conducted in a manner consistent
with service instructions and specifications provided by
the manufacturer for use by customer service personnel,

(2) Delete subparagraph (a)(3) (Service of exhaust gas
recircutation system).

(3) Delete subparagraph (a)(4) (Service of catalytic converter).
In paragraph 86.078-38 {Maintenance instructions):
1. Amend subparagraph (a) to read:
(a) The manufacturer shall furnish or cause to be furnished
to the purchaser of each new motor vehicle (or motor vehicle

engine) subject to the standards prescribed in paragraphs
§6.078-8 through 86.078-11 as applicable, written instructions



for the maintenance and use of the vehicle (or engine) by the
purchaser as may be reasonable and necessary to assure the
proper functioning of emission control systems in novmal use,
Such instructions shall be consistent with and not require
maintenance in excess of the restrictions imposed under
subparagraph 86,078-25{a){1), except that the instructions
may, subject to approval by the Administrator, require
additional maintenance for vehicles operated under extreme
conditions. In addition, subject to approval by the
Administrator, the instructions may require insoections
necessary to insure safe operation of the vehicle in use. In
addition to any maintenance which may be regquired pursuant to
the preceding paragraph, the instructions may also recommend
such inspections, maintenance, and repair as may be reasonable
and necessary for the proper functioning of the vehicle and
its emission control systems. If the instructions recommend
maintenance in addition to that which may be required pursuant
to the preceding paragraph, they shall distinguish clearly
between required and recommended maintenance.

Amend subparagraph (c){1) to read:

(1) Such instructions shall specify the performance of all
scheduled maintenance performed by the manufacturer under
subparagraph 86,.078-25(a)(1).

If the instructions specify recommended maintenance as
well as required maintenance, they shall distinguish
clearly between the two.

Amend subparagraph (d) by adding a new subparagraph (3) to
read:

(3} Such instructions shall specify the performance of all
scheduled maintenance performed by the manufacturer under
subparagraph 86,078-25(a)(1).

[f the instructions specify recommended maintenance as
well as required maintenance, they shall distinguish
cleariy between the two.

g. Amend subparagraph 86.078-39(a) (Submission of maintenance
instructions) to read:

(a)

The manufacturer shall provide to the Administrator, no later
than the time of the submission required by paragraph
86.078-23, a copy of the maintenance instructions which the
manufacturer proposes to supply to the ultimate purchaser in
accordance with subparagraph 86,078-38(a). The Administrator
will review such instructions to determine whether they are
consistent with federal requirements, and to determine whether
the instructions for required maintenance are consistent with
the restrictions imposed under subparagraph 86.078-25(a)(1).
The Administrator will notify the manufacturer of his or her
determinations,
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h. Amend subparagraph 86.113-78 by adding a new subparagraph {c) to
read:

(c} (1) Gaseous fuels representative of commercial gaseous fuels
which will be generally available through retail outlets
in California or Tiquid petroleum gas having the ASTM
D1835 or NGPA HD-5 specification shall be used in service
accumulation.

(2) Liquid petroleum gas having the ASTM D1835 or NGPA HD-5
specification shall be used for exhaust and evaporative
emission testing.

(3) Natural gas representative of commercial natural gas
which will be generally available through retail outlets
in California shall be used for exhaust emission testing.

{4) Muritten approval from the Administrator of the fuel
specifications must be provided prior to the start of the
testing.

i.  Amend paragraphs 86.079-26 (Mileage and service accumulation;
emission measurements) and 86,079-28 (Compliance with emission
standards) to require that emission tests performed on
emission-data vehicles and durability-data vehicles be
non-regenevation emission tests for diesel-powered passenger cars,
light-duty trucks, and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems. For any diesel
passenger cars, light-duty trucks, and medium-duty vehicles
equipped with continually regenerating trap oxidizer systems,
manufacturers may use the provisions applicable to periodically
regenerating trap oxidizer systems as an option., If such an
optionis elected, all references in these Procedures to vehicles
equipped with periodically regenerating trap oxidizer systems shall
be applicable to the vehicles equipped with continually
regenerating trap oxidizer systems.

j. Amend subparagraph 86.079-26 (a)(4)(ii) (Mileage and service
accumulation; emission measurements) to read:

(i1) Diesel. Each Diesel durability-data vehicle shall be driven,
with all emission control systems installed and operating, for
50,000 miles or such lesser distance as the Administrator may agree
to as meeting the objectives of this procedure. Complete emission
tests (see $% 86,106 through §6.145) shall be made at the following
mileage points: 0; 5,000; 10,000; 15,000; 20,000; 25,000; 30,000;
35,000; 40,000; 45,000; and 50,000.* For diesel-powered passenger
cars, light-duty trucks, and medium-duty vehicles equipped with

*  Where applicable, the option to the above test plan set forth in the
Manufacturers Advisory Correspondence #82-01A, dated April 6, 1982, may
be used,
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periodically regenerating trap oxidizer systems at least four
regeneration emission tests (see §% 86.106 through 86.145) shall be
made. With the advance approval of the Administrator, the
manufacturer may install (1) a manual override switch capablie of
preventing (i.e., delaying until the switch is turned off) the
start of the regeneration process and (2) a 1ight which indicates
when the system would initiate regeneration if it had no override
switch., Upon activation of the override switch, the vehicle will
be operated on a dynamometer to precondition it for the
regeneration emission test in accordance with paragraph 3.1. The
Urban Dynamometer Driving Schedule (UDDS) which is in progress at
the time when the 1ight comes on shall be completed and the vehicle
shall proceed to the prescribed soak period followed by testing.
With the advance approval of the Administrator, the manual override
switch will be turned off at some predetermined point in the
testing sequence permitting the regeneration process to proceed
without further manual interaction. The mileage intervals between
test points shall be approximately equal. The first regeneration
emission test shall be made at the 5,000 mile point, and the last
shall be made at the 50,000 mile point. The regeneration emission
tests must provide a deterioration factor confidence level equal to
or hetter than the confidence level achieved by performing
regeneration emission tests at the following mileage points:

5,000; 20,000; 35,000; and 50,000. The procedure for making this
determination is as follows:

Select exhaust system mileage test points for proposed (prop)
schedule.

Calculate the sums of the squares corrected to the mean of the
system mileages at the proposed test points:

2 2 2 2,
ZON ) ppop = LE(X) = 6==Xd5 (ZXN'D
Where:
X = Individual mileages which vehicle will be tested,
N = Total number of regeneration emission tests.

(Subscript and superscript "i" refers to proposed
test schedule).

The exhaust system mileage tests points at 5,000, 20,000, 35,000,
and 50,000 miles will be designated as the standard (std) test
schedule.

Calculate the sums of squares corrected to the mean of the standard
test schedule.

2

' - 2 2 i
E(N; Vgpq = [E06) - (2X0ENTD_
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k.

Refer to Table I and determine t;i at (Ni-2)ppop degrees

Where:

X = Individual mileages at which the vehicle will be
tested.
N = Total number of regeneration emission tests.

(Subscript and superscript "j" refers to standard

test schedule)

of freedom and tj at (Nj-Z)Std.

2 . .
1 .I 1 [ 2
If\JZ:(N i) prop 2 t prop X \/é‘“‘j*'giaf3‘”j’ std

2

td std

the proposed plan is acceptable.

Table 1

Degrees of freedom

N-2

.050

In paragraph 86,079-28 (Compliance with emission standards):

1.

—
CSCWOWORNTOTRWwh

—
—

R B gp— |
01 2 o B

Amend subparagraph (a)(4)(i) to read:

(i) Separate emission deterioration factors shall be
determined from the exhaust emission results of the
durability-data vehicle(s) for each engine-system
combination. A separate factor shall be established for

R R S I I S e S L N S o

314
.920
.353
132
.015
.943
.895
.860
.833
.812
.796
.782
J7
.761
.753

exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate

{diesel vehicles only) for each engine-system combination,
separate evaporative emission deterioration factor shall be
determined for each evaporative emission family-evaporative
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emission control system combination from the testing conducted
by the manufacturer (gasoline-fueled vehicles only). Separate
emission correction factors {diesel-powered passenger cars,
light-duty trucks, and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems only) shall be
determined from the exhaust emission results of the
durability-data vehicle{s) for each engine-system

combination. A separate factor shall be established for
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate
for each engine-system combination.

Add subparagraph (a)(4)(i}(D) to read:

(D) The regeneration exhaust emission data (diesel-powered
passenger cars, light-duty trucks, and medium-duty vehicles
equipped with periodically regenerating trap oxidizer systems
only) from the tests required under § 86.079-26(a)(4} shall be
used to determine the regeneration exhaust emissions
interpolated to the 50,000-mile point. The regeneration
exhaust emission results shall be plotted as a function of the
mileage on the system, rounded to the nearest mile, and the
best fit straight 1ines, fitted by the method of least
squares, shall be drawn through all these data points. The
interpolated 50,000-mile point of this 1ine shall be used to
calculate the multiplicative exhaust emission correction
factor for each engine-system combination as follows:

Factor = 1+ Rl p
4505
where, R = the ratio of the regeneration exhaust

emissions interpolated to 50,000 miles to
the non-regeneration exhaust emissions
interpolated to 50,000 miles.

n= the number of complete regenerations which
occur during the durability test.

These interpolated values shall be carried out to a minimum of
four places to the right of the decimal point before dividing
one by the other to determine the correction factor, The
results shall be rounded to three places to the right of the
decimal point in accordance with ASTM E 29-67, For
applicability to gaseous emission standards under the 100,000
option, R will be determined based upon projected 100,000 mile
emissions.

Amend subparagraph {(a}(4)(ii)(A) to read:

(A} The official exhaust emission test results for each
emission-data vehicle at the 4,000 mile test point shall be
multiplied by the appropriate deterioration facter, and
correction factor (diesel-powered passenger cars, light-duty
trucks, and medium-duty vehicles equipped with periodically

=-10-



regenerating trap oxidizer systems only): Provided: that if
a deterioration factor as computed in paragraph (a)(4)(i)(B)
of this section or a correction factor as computed in
paragraph (a)(4)(i)(D) of this section is less than one, that
deterioration factor or correction factor shall be one for the
purposes of this paragraph.

In paragraph 86.132.78 (Vehicle preconditioning):
1. Amend subparagraph (a){2) to read:

(2) Within one hour of being fueled the vehicle shall be
placed, either by being driven or pushed, on a dynamometer and
operated through one Urban Dynamometer Driving Schedule (UDDS)
test procedure, see § 86,115 and Appendix I. The UDDS
performed prior to a non-regeneration emission test shall not
contain a regeneration (diesel-powered passenger cars,
1ight-duty trucks, and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems only). A
gasoline fueled test vehicle may not be used to set
dynamemeter horsepower,

2.  Amend subparagraph (a)(3) to read:

(3) For those unusual circumstances where additional
preconditioning is desired by the manufacturer, such
preconditioning may be allowed with the advance approval of
the Administrator. The Administrator may alsoc choose to
conduct or require the conduct of additional preconditioning
to insure that the evaporative emission contrel system is
stabilized in the case of gasoline engines, or to insure that
the exhaust system is stabilized in the case of diesel
engines. The additional preconditioning shall consist of an
initial one hour minimum soak and, one, two, or three driving
cycles of the UDDS (or more in the case of a diesel-powered
vehicle equipped with a periodically regenerating trap
oxidizer system, which is being preconditioned for a
regeneration emission test), as described in paragraph (a)(2)
of this section, each followed by a soak of at least one hour
with engine off, engine compartment cover closed and cooling
fan off. The vehicle may be driven off the dynamometer
following each UDDS for the soak period.

The manufacturer shall record in the durability-data vehicle log
book, the number of regenerations which occur during the 50,000
mile durability test of each diesel-powered passenger car,
light-duty truck and medium-duty vehicle equipped with a
periodically regenerating trap oxidizer system. The manufacturer
shall include, for each regeneration: the date and time of the
start of regeneration, the duration of the regeneration, and the
accumulated mileage at the start and the end of regeneration. The
number of regenerations will be used in the calculation of the
correction factor in 40 CFR Part 86, Section 28.
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n. Amend subparagraph § 86,144-78(a} (Calculations: exhaust
emissions) to read:

The final reported test results shall be computed by the use of the
following formula:

(a) For light-duty vehicles and light-duty trucks:
Ywm = 0.43 ((Yct + Ys)/(Dct + Ds)) + 0.57 ((Yht + Ys)/(Dht + Ds))

For purposes of adjusting emissions for regeneration:

Re = ((Yrl - Yct) + (Yr2 - Ys) + (Yr3 - Yht))/(Dct + Ds + Dht)
Yr = Ywm® + Re
Where:

Ywm = Weighted mass emissions of each pollutant, i.e., HC, CO, NOx
or CO2, in grams per vehicle mile.

Yct = Mass emissions as calculated from the “transient" phase of
the cold start test, in grams per test phase.

Yht = Mass emissions as calculated from the “transient" phase of
the hot start test in grams per test phase.

Ys = Mass emissions as calculated from the "stabilized" phase of
the cold start test, in grams per test phase.

Dct = The measured driving distance from the “transient" phase of
the cold start test, in miles.

Dht = The measured distance from the "transient" phase of the hot
start test, in miles,

Ds = The measured driving distance from the "stabilized" phase of
the ¢old start test, in miles.

Yr = Regeneration emission test.

Re = Mass emissions of each pollutant attributable to regeneration
in grams per mile,

Yrl = Mass emissions, during a regeneration emission test, as
calculated from the "transient" phase of the cold start test, in
grams per test phase.

*  Ywm is derived using the emission data from a test with no regeneration,
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Yr2 = Mass emissions, during a regeneration emission test, as
calculated from the "stabilized" phase of the cold start test, in
arams per test phase.

Yr3 = Mass emissions, during a regeneration emission test, as
calculated from the "transient" phase of the hot start test in
grams per test phase.

0. Amend subparagraph § 86.145-82(a) (Calculations: Particulate
emissions) to read:

(a) The final reported test results for the mass particulate (Mp)
in grams/mile shall be computed as follows.

Mp = 0.43(Mpl + Mp2)/(Dct + Ds) + 0.57 (Mp3 + Mp2/(Dht + Ds)
For purposes of adjusting emissions for regeneration:
Re = {{Mprl - Mpl) + {Mpr2 - Mp2) + (Mpr3 - Mp3))/(Dct+Ds+Dht)

Mpr = Mp™ + Re

VWhere:

(1) Mpl = Mass of particulate determined from the "transient"
phase of the cold start test, in grams per test phase.
(See §86.110-82(c){1) for determination.)

(2) Mp2 = Mass of particulate determined from the
"stabilized" phase of the cold start test, in grams per
test phase. (See §86.110-82(c)(1) for determination.)

(3) Mp3 = Mass of particulate determined from the "transient"
phase of the hot start test, in grams per test phase.
(See §86.110-82(c)(1) for determination. )}

(4) Dct = The measured driving distance from the "transient"
phase of the cold start test, in miles.

1}

(5) Ds = The measured driving distance from the "stabilized
phase of the cold start test, in miles,

(6) Dht = The measured driving distance from the "transient"
phase of the hot start test, in miles.

(7) Mpr = Regeneration emission test

(8) Re = Mass of particulate attributable to regeneration in
grams/mile,

* Mp is derived using the emission data from a test with no regeneration.
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(9) Mprl = Mass of particulate determined, during a
regeneration emission test, from the "transient" phase of
the cold start test, in grams per test phase.

(See § 86.110-82(c)(1) for determination.)

{10) Mpr2 = Mass of particulate determined, during a
regeneration emission test, from “"stabilized" phase of
the cold start test, in grams per test phase.

(See § 86.110-82(c)(1) for determination,)

(11) Mpr3 = Mass of particulate determined, during a
regeneration emission test, from the “transient" phase of
the hot start test, in grams per test phase.

(See § 86.110-82(c)(1) for determination.)

4. Standards

The following standards represent the maximum projected exhaust
ertissions for the useful 1ife of the vehicle.

(a)  The exhaust emissions from new 1981 model passenger cars, Tight-duty
trucks, and medium-duty vehicles, subject to registration and sold and
registered in this state, shall not exceed (1):

1981 EXHAUST EMISSIONS STANDARDS
(grams per mile)

Equivalent Durability
Inertia Yehicle Oxides of
Vehicle Weight Basis Non-Methane Carbon Nitrogen
Type(2) (1bs.) (3) (mi) Hydrocarbons(4) Monoxide (5)
PC A1l 50,000 (0.41) 3.4 1.0
PC(6) A1l 50,000 0.39 (0.41) 7.0 0.7
PC (Option 1) AN 100,000 0.39 {7) 3.4 1.5
PC (Option 2) A1l 100,000 0.46 {7) 4.0 1.5
LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 1) (-3999 100,000 0.39 (0.41) (7) 9.0 1.5
LDT,MDV (Option 2) 0-3999 100,000 0.46 (7) 10.6 1.5
LDT ,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.5
LOT,MBY (Option 1) 4000-5999 100,000 0.50 (0.50) (7) 9.0 2.0
MDY 6000 & larger 50,000 0.60 (0.60) 9.0 2.0
MDY (Option 1) 6000 & larger 100,000 0.60 (0.60) (7) 9.0 2.3

(1)  Subsection (a) shall remain in effect until December 31, 1991, and as of
that date is repealed unless a later regqulation deletes or extends that
date. Notwithstanding the repeal or expiration of this procedure on
December 31, 1991, the provisions of the regulation as they existed
prior to such repeal or expiration shall continue to be operative and
effective for those events occurring prior to the repeal or expiration.
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(7}

(b)

"PC" means passenger cars,

"LDT" weans light-duty trucks.

"MDV" means medium-duty vehicles,

Equivalent inertia weights are determined under subparagraph 40 CFR
86.129-79(a).

Hydrocarbon standards in parentheses apply to total hydrocarbons.

The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty truck and medium-duty
vehicle standards shown in the table. Both the projected emissions and
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before
being compared.

The second set of 50,000 mile passenger car standards is optional. A
manufacturer must select either the primary or optional sets of 50,000
mile standards for its full product 1ine for both 1981 and 1982 model
years,

For vehicles from evaporative emission families with projected 50,000
mile evaporative emissions values below 1.0 g/test, an adjustment to the
hydrocarbon exhaust emission standards may be granted by the Executive
Officer. The adjusted standard will be calculated using the following
formula:

HCox = .75 [.185 - (Di + 3.3 Hs) : 29.4] + HC,

Where:
HCax = adjusted exhaust hydrocarbon standard
HCq = unadjusted exhaust hydrocarbon standard
D3 = diurnal evaporative emissions
Hs = hot soak evaporative emissions

The exhaust emissions from new 1982 model passenger cars, light-duty

trucks, and medium-duty vehicles, subject to registration and sold and
registered in this state, shall not exceed (1):
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1982 EXHAUST EMISSIONS STANDARDS
{grams per mile)

Equivalent Durabitity
Inertia Yehicle Oxides of

Vehicle Weight Basis Non-Methane Carbon  Nitrogen
Type(2) (1bs.) (3) (mi) Hydrocarbons(4) Monoxide (5)
PC ANl 50,000 0.39 (0.41) 7.0 0.4
PC(6) A1l 50,000 0.39 (0.41) 7.0 0.7
PC (Option 1) All 100,000 0.39 (0.41) 7.0 1.5
PC (Option 2) All 100,000 0,46 8.3 1.5
LDT ,MDV 0-3999 50,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 1) 0-3999 100,000 0.39 (0.41) 9.0 1.5
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.5
LDT ,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.5
LBT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 2.0
MDV 6000 & larger 50,000 0.60 (0.60) 9.0 2.0
MDV (Option 1) 6000 & larger 100,000 0.60 (0.60) 9.0 2.3
(1)  Subsection (b) shall remain in effect until December 31, 1992, and as of

that date is repealed unless a later regulation deletes or extends that

date, Notwithstanding the repeal or expiration of this procedure on

December 31, 1992, the provisions of the regulation as they existed

prior to such repeal or expiration shall continue to be operative and

effective for those events occurring prior to the repeal or expiration.
(2) "PC" means passenger cars.

“LDT" means Tight-duty trucks.

"MDV" means medium-duty vehicles,
(3) Equivalent inertia weights are determined under subparagraph 40 CFR

86,129-79(a).
{4) Hydrocarbon standards in parentheses apply to total hydrocarbons.

(6)

(c)

The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable 1ight-duty truck and medium-duty
vehicle standards shown in the table, Both the projected emissions and
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before
being compared.

The second set of 50,000 mile passenger car standards is optional. A
manufacturer must select either the primary or optional sets of 50,000
mile standards for its full product 1ine for both 1981 and 1982 model
years.,

The exhaust emissions from new 1983 model passenger cars, Tight-duty

trucks, and medium-duty vehicles, subject to registration and sold and
registered in this state, shall not exceed {1):
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1983 EXHAUST EMISSIONS STANDARDS(7)
(grams per mile)

Equivalent Durability
Inertia Vehicle Oxides of

Vehicle Weight Basis Non-Methane Carbon Nitrogen
Type(2) (1bs.) (3) (mi) Hydrocarbons(4) Monoxide (B)
PC ATl 50,000 0.39 (0.41) 7.0 0.4
PC(6) Al 50,000 0.39 (0.41) 7.0 0.7
PC (Option 1) ATl 100,000 0.39 (0.41) 7.0 1.5
PC (Option 2) A1l 100,000 0.46 8.3 1.5
LDT ,MBDV 0-3999 50,000 0.39 (0.41} 9.0 0.4
LDT,MDY (6) 0-3999 50,000 0.39 (0.41) 9.0 1.0
LDT,MDY (Option 1) 0-3999 100,000 0.39 (0.41) 9.0 1.5
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.5
LDT ,MDV 4000-5999 50,000 0.50 (0.50} 8.0 1.0
LDT,MDV 4000-5999 100,000 0.50 (0.50) 9.0 2.0
MOV 6000 & larger 50,000  0.60 (0.60) 9.0 1.5
MDYV (Option 1) 6000 & larger 100,000 0.60 (0.60) 9.0 2.0
(1}  Subsection (c} shall remain in effect until December 31, 1993, and as of

(2)
(3)

(4)
(5)

{6)

(7)

(d)

that date, is repealed unless a later requlation deletes or extends that
date. Notwithstanding the repeal or expiration of this requlation on
December 31, 1993, the provisions of the regulation as they existed
prior to such repeal or expiration shall continue to be operative and
effective for those events occurring prior to the repeal or expiration,
“PC" means passenger cars.

"LDT" means light-duty trucks.

“MDV" means medium-duty vehicles.

Equivalent inertia weights are determined under subparagraph 40 CFR
86.129-79(a).

Hydrocarbon standards in parentheses apply to total hydrocarbons,

The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR FPart 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty truck and medium-duty
vehicle standards shown in the table. Both the projected emissions and
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before
being compared.

This set of standards for 1983 and later model vehicles is optional. A
manufacturer may choose to certify to these optional standards pursuant
to the conditions set forth in Section 1960.15,

For gaseous-fueled vehicles the calculation procedures provided in the
appendix shall be used for determining emissions and fuel economy.

The exhaust emissions from new 1984 through 1987 ard-subsequent model

passenger cars, light-duty trucks, and medium-duty vehicles, subject to
registration and sold and registered in this state, shall not exceed:
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1984 AMB-SUBSEQUENT THROUGH 1987 EXHAUST EMISSIONS STANDARDS(6)(7)

(grams per mile)

Equivalent Durability
Inertia Vehicle Oxides of
Vehicle Weight Basis Non-Methane Carbon Nitrogen
Type(1) (1bs.) (2) (mi) Hydrocarbons(3) Monoxide (4)
PC All 50,000 0.39 (C.41) 7.0 0.4
PC(5) A1l 50,000 0.39 (0.41) 7.0 0.7
PC (Option 1) All 100,000 0.39 (0.41) 7.0 1.0
PC (Option 2) A1l 100,000 0.46 8.3 1.0
LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.4
LDT,MDV (5) 0-3999 50,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 1) 0-3999 100,000 0.3% (0.41) 9.0 1.0
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.0
LDT ,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0
LDT,MDY (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 1.5
MDV 6000 & larger 50,000 0.60 (0.60) 9.0 1.5
MDV (Option 1) 6000 & larger 100,000 0.60 (0.60) 9.0 2.0

(1)  "“PC" means passenger cars,

"LDT" means light~duty trucks.
“MOY" means medium-duty vehicles.

(2) Equivalent inertia weights are determined under subparagraph 40 CFR
86.129-79(a).

(3) Hydrocarbon standards in parentheses apply to total hydrocarbons.

(4) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded to the nearest 0,1
gm/mi before being compared.

{6) This set of standards for 1984 and later model vehicies is optional. A
manufacturer may choose to certify to these optional standards pursuant
to the conditions set forth in Section 1960.15.

(6) Diesel-powered passenger cars, 1ight-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 1986
thredgh-1988 and 1987 model years;.and-0:08-g/mi-for-the-1989-and-
subsequent-medel-years: The particulate compliance shall be determined
on a 50,000 mile durability vehicle basis.

(7)  For gaseous-fueled vehicles the calculation procedures provided in the
appendix shall be used for determining emissions and fuel economy.
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(e) The exhaust emissions from new 1981 and subsequent model passenger cars,
Vight-duty trucks, and medium-duty vehicles certified to special standards
authorized by Sections 1960.2, 1960,3, and 1960.4, Subchapter 1, Chapter 3,
Title 13, California Administrative Code, subject to registration and sold and
registered in this state, shall not exceed (1):

SPECIAL EXHAUST EMISSIONS STANDARDS(1C)
{grams per mile)

Equivalent Durability

Inertia Yehicle Oxides of

Yehicle Weight Basis Non-Methane Carbon Nitrogen
Year Type{?2) {1bs.) (3) = {mi) Hydrocarbons(4) Monoxide (5)
1981 PC(6) All 50,000 0,39 (0.41) 7.0 1.5

LDT,MDV(7) 0-3999 50,000 0.39 (0.41) 9.0 1.5
1982(8) PC A1l 50,000 0.39 (0.41) 7.0 1.0
1983(8)(11)PC A1l 50,000 0.39 (0.41) 7.0 7 (9)

LDT ,MDV 0-3999 50,000 0.39 (0.4 9.0 1.0
1984(8)(11)PC All 50,000 0.39 (0.41) 7.0 0.7

LDT ,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.7 (9)
1685(8)(11)LDT,MDV  0-3999 50,000 0.39 (0.41) 9.0 0.7

(1)  Subsection (e) shall remain in effect until December 31, 1990, and as of
that date is repealed unless a later regulation deletes or extends that
date. Notwithstanding the repeal or expiration of this procedure on
December 31, 1990, the provisions of the regulation as they existed
prior to such repeal or expiration shall continue to be operative and
effective for those events occurring prior to the repeal or expiration.

(2)  "PC" means passenger cars,

“LBT" means 1ight-duty trucks.
"MDV" means medium-duty vehicles,

(3) Equivalent inertia weights are determined under subparagraph 40 CFR
86.129-79(a).

{4) Hydrocarbon standards in parentheses apply to total hydrocarbons,

(5) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subparagraph
B) shall be no greater than 1,33 times the applicable passenger car
standards and 2.00 times the applicable light-duty truck and medium-duty
vehicle standards shown in the table. Both the projected emissions and
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before
being compared.

(6) For vehicles certified to special standards authorized by Section
1960.2, Article 2, Subchapter 1, Chapter 3, Title 13, California
Administrative Code.

(7)  For vehicles certified to special standards authorized by Section
1960.3, Article 2, Subchapter 1, Chapter 3, Title 13, California
Administrative Code.
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(8)

(9)

(10)

(11)

For vehicles certified to special standards authorized by Section
1960.4, Article 2, Subchapter 1, Chapter 3, Title 13, California
Administrative Code. Special standards revert to "1983 and subsequent"
standards for 1985 and subsequent passenger cars and 1986 and subsequent
LDTs and MDVs. -

The Executive Officer may grant limited relief from the 1983 passenger
car and 1984 LDT and MDV special NOx standard to a manufacturer who
exceeds the standard because of unforeseen technical problems.
Diesel-powered passenger cars, 1ight-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission
standards: 0.4 g/mi for the 1985 model year, 0.2 g/mi for the 1986
through 1988 model years, and 0.08 g/mi for the 1989 and subsequent
model years. The particulate compliance shall be determined on a 50,000
mile durability vehicle basis.

For gaseous-fueled vehicles the calculation procedures provided in the
appendix shall be used for determining emissions and fuel economy.

Additional Requirement

a. A statement must be supplied that the production vehicles shall be
in all material respects the same as those for which certification
is granted.

b. For model years 1981 through 1984, If if a gasoline-fueled

vehicle manufacturer requires the use of unleaded fuel, a statement
will be required that the engine and transmission combinations for
which certification is requested are designed to operate
satisfactorily on a gasoline having a research octane number not
greater than 91. This requirement shall not apply to
gaseous-fueled vehicles.

c. Labeling required pursuant to paragraph 86.079-35 and Section 1965,
Chapter 3, Title 13 of the California Administrative Code shall
conform with the requirements specified in the "California Motor
Vehicle Tune-Up Label Specifications"”.

d. For gasoline-powered vehicles, evidence shall be supplied that the
air/fuel metering system or secondary air injection system is
capable of providing sufficient oxygen to theoretically allow
enough oxidation to attain the CO emissions standard at barometric
pressures equivalent to those expected at altitudes ranging from
sea level to 6000 feet elevation.

e. The mechanism for adjusting the idle air/fuel mixture, if any,
shall be designed so that either:

(i) The mixture adjustment mechanism is not visible, even with the

air cleaner removed, and special tools and/or procedures are
required to make adjustments; or
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(ii) In the alternative, the Executive Officer may, upon reasonable
notice to the manufacturer, require that a certification test
of a vehicle be conducted with the idle air/fuel mixture at
any setting which the Executive Officer finds corresponds to
settings 1ikely to be encountered in actual use. The
Executive Officer, in making this finding, shall consider the
difficulty of making adjustments, damage to the carburetor in
the event of any effort to make an improper adjustment, and
the need to replace parts following the adjustment.

The manufacturer shall submit for approval by the Executive
Officer his or her proposed method for compliance with this
requirement in his or her preliminary application for
certification.

The exhaust emissions shall be measured from all exhaust emission
data vehicles tested in accordance with the federal Highway Fuel
Economy Test (HWFET; 40 CFR Part 600, Subpart B). The oxides of
nitrogen emissions measured during such tests shall be multiplied
by the oxides of nitrogen deterioration factor computed in
accordance with paragraph 86.078-28, and then rounded and compared
with the standard as set forth in paragraph 4 preceding. All data
obtained pursuant to this paragraph shall be reported in accordance
with procedures applicable to other exhaust emissions data required
pursuant to these procedures.

In the event that one or more of the manufacturer's emission data
vehicles fail the HWFET standard listed in paragraph 4, the
manufacturer may submit to the Executive Officer engineering data
or other evidence showing that the system is capable of complying
with the standard. If the Executive Officer finds, on the basis of
an engineering evaluation, that the system can comply with the
HWFET standard, he or she may accept the information supplied by
the manufacturer in lieu of vehicle test data.

The manufacturer shall submit to the Executive Officer a statement
that those vehicles for which certification is requested have
driveability and performance characteristics which satisfy that
manufacturer's customary driveability and performance requirements
for vehicles sold in the United States. This statement shall be
based on driveability data and other evidence showing compliance
with the manufacturer's performance criteria. This statement shall
be supplied with the manufacturer's final application for
certification, and with all running changes for which emission
testing is required.

If the Executive Officer has evidence to show that in-use vehicles
demonstrate poor performance that could result in wide-spread
tampering with the emission control systems, he or she may request
411 driveability data and other evidence used by the manufacturer
to justify the performance statement.
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Certification, if granted, is effective only for the vehicle/engine
family described in the original manufacturer's certification
application. Modifications by a secondary manufacturer to
vehicles/engines shall be deemed not to increase emissions above
the standards under which those vehicles/engines were certified and
to be within the original certification if such modifications do
not: (1) increase vehicle weight more than 10 percent above the
curb weight, increase frontal area more than 10 percent, or resuit
in a combination increase of weight plus frontal area of more than
14 percent; or (2) include changes in axle ratio, tire size, or
tire type resulting in changes in the drive train ratio of more
than 5 percent; or (3) include any modification to the emission
control system. No originally certified vehicle/engine which is
modified by a secondary manufacturer in a manner described in jtems
(1) through (3) of the preceding sentence may be sold to an
ultimate purchaser, offered or delivered for sale to an ultimate
purchaser, or registered in California unless the modified
vehicle/engine is certified by the state board in accordance with
applicable test procedures to meet emission standards for the model
year for which the vehicle/engine was originally certified.

For the purposes of this subsection, "secondary manufacturer" means
any person, other than the original manufacturer, who modifies a
new motor vehicle prior to sale to the ultimate purchaser.

Fer-ali-vehicles-subject-to-the-provisions-of-Section-19685-Fitle
135-Califernia-Administrative-Codes-the-manufacturer-shall-submit
with-its-application-for-ceptification-a-deseription-of-the

- malfuretionr-and-diagrestie-system-to-be-instalied-en-the-vehicless

the-vehieles-shall-net-be-cerbified-unless-the-Executive-Bfficer
finds-that-the-malfunction-and-diagrostice-system-compiies-with-the
reguirements-of-Section-1968;5;-Fitle-13;-California-Administrative
Ceder

Optional 100,000 Mile Certification Procedure

The alternate emission standards shown in paragraph (4) preceding shall
apply to any engine family which meets all of the following additional
requirements:

a.

Each exhaust emission durability data vehicle shall be driven, with
all emission control systems installed and operating, for 100,000
miles or such lesser distance as the Executive Officer may agree to
as meeting the objectives of this procedure. Emission tests
performed on emission-data vehicles and durability-data vehicles
(for determination of the deterioration factors) shall be
non-regeneration emission tests for diesel-powered passenger cars,
light-duty trucks and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems. Compliance with
the emission standards shall be established as follows:
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(i)

(i)

The Tinear regression line for all pollutants shall be
established by use of all required data from tests of the
durability vehicle at every 5000 mile interval from 5000 to
100,000 miles. The requirements in subparagraph
86.078-28(a)(4)(i)(B) (durability vehicles must meet
emissions standards) refer, for each pollutant, to the highest
of either the federal 50,000 miles or California 100,000 mile
emission standards.

Compliance with the hydrocarbon and carbon monoxide standards
shall be determined as follows:

(a)

(b)

For Option 1:

(A)

(C)

the interpolated 4000 and 50,000 mile points on the
Tinear regression line in (i) shall not exceed the
appropriate hydrocarbon and carbon monoxide
standards, except as in (B) below.

the linear regression line in (i) may exceed the
standard provided that no data point exceeds the
standard.

The hydrocarbon and carbon monoxide data from the
4000 mile test point of the emission data vehicile
shall be multiplied by the deterioration factor
computed by dividing the interpolated 50,000 mile
point by the interpolated 4000 mile point, and the
appropriate exhaust emission correction factor
(diesel-powered passenger cars, light-duty trucks,
and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These
values shall not exceed the appropriate hydrocarbon
and carbon monoxide standards.

For Option 2:

(A)

(C)

The interpolated 4000 and 100,000 miie points on the
linear regression line in (i) shall not exceed the
appropriate hydrocarbon and carbon monoxide
standards, except as in {B) below.

The linear regression line in (i) may exceed the
standard provided that no data point exceeds the
standard.

The hydrocarbon and carbon monoxide data from the
4000 mile test point of the emission data vehicle
shall be multiplied by the deterioration factor
computed by dividing the interpolated 100,000 mile
point by the interpolated 4000 mile point, and the
appropriate exhaust emission correction factor
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(diesel-powered passenger cars, light-duty trucks,
and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These
values shall not exceed the appropriate 100,000 mile
hydrocarbon and carbon monoxide standards.

(iii) Compliance with the oxides of nitrogen standard for Options 1
and 2 shall be determined as follows:

(a)

(c)

the interpolated 4000 and 100,000 mile points on the
Tinear regression line in (i) shall not exceed the
appropriate 100,000 mile oxides of nitrogen standard,
except as in {b) below.

the linear regression line in (i) may exceed the standard
provided that no data point exceeds the standard.

the oxides of nitrogen data from the 4000 mile test point
of the emission data vehicle shall be multiplied by the
deterioration factor computed by dividing the inter-
polated 100,000 mile point by the interpolated 4000 mile
point, and the appropriate exhaust emission correction
factor (diesel-powered passenger cars, light-duty trucks,
and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These values
shall not exceed the appropriate 100,000 mile oxides of
nitrogen standard.

(iv) Compliance with the particulate standard for options 1 and 2
shall be determined as follows:

(a)

the interpolated 4000 and 50,000 mile points on the
linear regression line in (i) shall not exceed the

gp?ropriate particulate standard, except as in (b)

elow.

the Tinear regression line in (i) may exceed the standard
provided that no data point exceeds the standard.

the particulate data from the 4000 mile test point of the
emission data vehicle shall be multiplied by the
deterioration factor computed by dividing the
interpolated 50,000 mile point by the interpolated 4000
mile point, and the appropriate exhaust emission
correction factor (diesel-powered passenger cars,
light-duty trucks, and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems only).
These values shall not exceed the appropriate particulate
standard.
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A1l references in these test procedures to "useful life", 5
years, and 50,000 miles shall mean "total life", 10 years, and
100,000 miles, respectively, except in subparagraph (ii).

Only the following scheduled maintenance shall be allowed under
subparagraph 86.078-25(a)(1)(i).

25(a)(1)(1)(A) Option 1. For 1981 amd-}ater through 1987 model
gasoline or diesel-fueled vehicles, maintenance shall be restricted
to the inspection, replacement, cleaning, adjustment, and/or
service of the following items at intervals no more frequent than
indicated.

Drive belt tension on engine accessories (30,000 miles).
Valve lash (15,000 miles).

Spark plugs (30,000 miles).

Air filter (30,000 miles).

Exhaust gas sensor (30,000 miles): Provided thats-fer-3987
and-prier-medel-yearssy an audible and/or visible signal
approved by the Executive Officer alerts the vehicle operator
to the need for sensor maintenance. at-the-mileage-peinti-and
provided-that-for-1988-and-subsequent-mode}-year-vehielest

ta}-the-manufacturer-shall-equip-the-vehicle-with-a
maintenanrce-indicator-consisting-of-a-1ight-er-flags-which
shali-be-preset-to-activate-autematically-by-i1iuminating-in
the-case-ef-a-1ight-oc-by-covering-the~odometer-in-the-case-of
a-flag-the-first-time-the-minimum-maintenance-interval
established-during-certification-testing-is-reached-and-which
shall-remain-activated-until-resetr--After-resettings-the
maintenance-indicator-shall-activate-automaticatiy-when-the
minimum-maintenance-interval y-when-added-ta-the-vehicle
mileage-at-the-time-of-resettings-is-again-reached-and-shall
again-remain-activated-until-resetr--When-the-maintenance
indicator-consists-ef-a-lighty-it-shall-alse-activate
antematically-in-the-engine-run-key-pesition-befere-engine
ceranking-to-indicate-that-it-is-functionings--Fhe-maintenanee
indicator-shall-be-lecated-on-the-instrument-panel-and-shally
when-activated;-display-the-words-“exygen-senseri-gr-may
display-sueh-other-words-determined-by-the-Executive-0fficer
to-be-3ikely-to-canse-the-vehicle-owner-to-seek-exygen-5enser
replacements--The-maintenance-indicator-shat+-be-separate-from
the-malfunetion-indicater-1ight-required-by-Seetion-1968;5
Titde-135-Califernia-Administrative-Codes

{b}-the-manufacturer-shall-provide-free-replacement-of-the
exygen-sensevrs-ineluding-both-parts-and-1abers-and-shatl-reset
the-maintenanee-indicator-witheut-any-charges-the-first-time
the-maintenance-interval-established-during-certification
testing-is-reached-for-vehiceles-ceptified-with-seheddled
senser-maintenance-befora-50;000-witesr--1f-the-oxygen~-sensor
+5-replaced-pursuant-te-the-warranty-provisiens-af-Seetion
20375;-Title-13;-California-Administrative-Cades-befare-the
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first-maintenance-interval-is-reacheds-the-manufacturer-shali
alse-replace-the-oxygen-senser-and-reset-the-maintenance
indicator-at-the-mileage-point-determined-by-adding-the
maintenanee-interval-to-the-vehiclels-mileage-at-the-time-of
the-warranty-replacement~--If-the-calculated-mileage-point-for
a-5eeonrd-~-oxygen-sensor-replacement -wou td-exceed-505;000-miles;
rRe-free-seceond-repiacement-shall-be-reguireds

{e}--The-maintenance-indicator-shall-be-resettabler--Fhe
maintenance-instructions-required-by-paragraph-3-fr-0f-these
precedures-shall-provide-instructions-for-the-resetting-of-the
maintenance-indicater;-and-shall-speeify-that-the-maintenance
indicater-shall-be-reset-cach-time-the-oxygen-senser-is
replaceds-and

td}-Netwithstand ing-the-provisions-ef-Seetion-2037{e}s-Fitle
13;-catifernia-Administrative-bodes-the-oxygen-sensery
ineluding-any-replacement-reguired-pursHant-to-this-seetiony
shall-be-warranted-for-the-useful-3ife-of-the-vehiele-or
enginer--1f-sueh-axygen-senser-fails-during-the-usefuld-1ife
perigds~it-shall-be-replaced-by-the-manufacturer-in-aceardanee
with-Seebion-2037¢d}s-Fitle-13;-6alifornia-Administrative-Coder

(6) Choke, cleaning or lubrication only (30,000 miles).
(7) Idle speed (30,000 miles).

(8) Fuel Filter (30,000 miles).

(9) Injection timing (30,000 miles).

25(a)(1)(i)(B) Option 2. For 1981 and-}ater through 1987 model
gasoline or diesel-fueled vehicles, maintenance shall be restricted
to the inspection, replacement, cleaning, adjustment, and/or
service of the following items at intervals no more frequent than
indicated:

Drive belt tension on engine accessories (30,000 miles).
Valve lash (15,000 miles).

Spark plugs (30,000 miles).

Air filter (30,000 miles).

Fuel filter (30,000 miles).

Idle speed (30,000 miles).

Injection timing (30,000 miles).

— L — o — — p— p—
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In addition, adjustment of the engine idle speed (curb idle and
fast idle), valve lash, and engine bolt torque may be performed
once during the first 5000 miles of scheduled driving, provided the
manufacturer makes a satisfactory showing that the maintenance will
be performed on vehicles in use.

The manufacturer agrees to apply to vehicles certified under this
paragraph the provision of Section 43204 of the California Health
and Safety Code for a period of ten years or 100,000 miles,
whichever first occurs.
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APPENDIX

Calculation procedures based on the Federal CVS-1975 Test Procedure. The
reported test results shall be computed by use of the following formulas:

COconc =

COdm

COy4 =

C0g =

COITIaSS

co =
2conc

COze =

co =
2mass

Densitycp

Density COp

Densityyc

Carbon monoxide concentration of the dilute exhaust sample
corrected for background, water vapor, and COo extraction,
in ppm.

Carbon monoxide concentration of the dilution air sample as
measured, in ppm.

Carbon monoxide concentration of the dilution air corrected
for water vapor extraction, in ppm.

Carbon monoxide concentrations of the dilute exhaust sample
volume corrected for water vapor and carbon dioxide
extraction, in ppm. The calculation assumes the carbon to
hydrogen ratio of the fuel to be 1:3.802 for natural gas and
1:2.658 for LPG.

Carbon monoxide concentration of the dilute exhaust sample as
measured, in ppm.

Carbon monoxide emissions, in grams per test phase.

Carbon dioxide concentration of the dilute exhaust sample
corrected for background and water vapor, in percent.

Carbon dioxide concentration of the dilute exhaust sample, in
percent.

Carbon dioxide emissions, in grams per test phase.

Density of carbon monoxide is 32.97 g/ft3 at 680F and
760 mm. Hg pressure.

Density of Carbon Dioxide is 51.85 g/ft3 689F and 760
mm. Hg pressure.

Density of hydrocarbons is 18.64 g/ft3 for natural gas and
17.28 g/ft3 for LPG assuming an average carbon to hydrogen
ratio of 1:3.802 for natural gas and 1:2.658 for LPG, at
689F and 760 mm Hg pressure.



DensityNO2

DF

HCCO(]C

HCq

HCe

HCmass

Density of oxides of nitrogen is 54.16 g/ft3 assuming
they are in the form of nitrogen dioxide, at 68°F and 760
mm Hg pressure.

Dilution Factor

Absolute humidity in grains of water per pound of dry air.
Hydrocarbon concentration for the dilute exhaust sample
corrected for background, in ppm carbon equivalent, i.e.,
equivalent prapane X 3.

Hydrocarbon concentration of the dilution air as measured, in
ppm carbon equivaient,

Hydrocarbon concentration of the dilute exhaust sample, in
ppm carbon equivalent.

Hydrocarbon emissions, in grams per test phase.
Humidity correction factor

Number of revolutions of the positive displacement pump
during the test phase while samples are being collected.

Oxides of nitrogen concentration of the dilute exhaust sample
corrected for background, in ppm.

Oxides of nitrogen concentration of the dilute air as
measured, in ppm.

Oxides of nitrogen concentration of the dilute exhaust sample
as measured, in ppm.

Oxides of nitrogen emissions, in grams per test phase.
Barometric pressure, in mm. Hg.
Saturated vapor pressure, in mm. Hg at ambient dry bulb temp.

Pressure depression below atmospheric measured at the inlet
to the poasitive displacement pump.
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Average temperature of dilute exhaust entering positive
displacement pump during test while samples are being
collected, in degrees Rankine.

Relative humidity of the ambient air, in percent.

Total dilute exhaust volume in cubic feet per tést phase
corrected to standard conditions (5280R and 760 mm. Hg)

Volume of gas pumped by the positive displacement pump, in
cubic feet per revolution. This volume is dependent on the
pressure differential across the positive displacement pump.

Mass emissions as calculated from the "transient" phase of the
cold start test, in grams per test phase.

Mass emissions as calculated from the "transient" phase of the
hot start test, in grams per test phase.

Mass emissions as calculated from the "stabilized" phase of the
cold start test, in grams test phase.

Weighted mass emissions of each pollutant, i.e., HC, CO, or
NOx, in grams per vehicle mile.

For passenger cars, light duty trucks, and medium duty vehicles:

(a) The mass

Yom

emissions of each poliutant in grams per mile is

= (0.43Y¢y + 0.57 Ypq + Y5)/7.5

(b) The mass of each poliutant for each phase of both the cold start test
and the hot start test is determined from the following:

(1) Hydrocarbon mass:

HCmass = Vmix X Densityyc x (HCcgnc/1,000,000)

(2)

Oxides of nitrogen mass:

Ky
(3)

= humidity correction Tactor

Carbon monoxide mass:

COnass = Vmix X Densitycg x (COconc/1,000,000)



Carbon dioxide mass:

€0z = Vpix X Density cg x (COp  /100)
mass 2 conc
Vg x N x (Py - Pj) x 528
Vmix =
(760) (Tp)
HCCO"C = HCe - HCd (]']/DF)
NOXCOHC = NOXe - NOXd (]"]/DF)
COe = (1-0.02901 CO; - 0.000323 Ry) COgp for natural gas
e
C0e = (1-0.02328 CO» - 0.000323 Ry) COgy for LPG
e
COq = (1-0.000323 Rz) CO4m
KH = 1
1-0.0047(H-75)
(43.478R5) (Pd)
H =
Pg -
100
DF = 9.77 for natural gas
C0p + (HCe + COg) x 10-4
e
DF = i1.7 for LPG
€0, + (HCe + CO) x 104
e

A-4



Fuel Economy Calculations for Gaseous Fuels
Based on the Cold Start CVS-1975
Federal Test Procedure

Assume the fuel meets HD-5 specifications (95% C3Hg, 5% nCqHig, by volume)

1. Physical constants of Propane and Normal Butane
Liquid
Liguid Density Density of HD-5
Component Mol. Wt. Sp. Gr. 1b/gal @ 60°F 1b/gal at 60CF
C3Hg 44.094 0.508 4.235 x (0.95) = 4.0233
nCaH1g 58.12 0.584 4.868 x (0.05) = .2434
4.2667

2. Density of the HD-5 fuel

(0.95 X 4.235) + (0.05 X 4.868) = 4.267 1b/gal @ 60OF
3. Molecular Weights

Specie Mol. Wt.

C 12.01115

H 1.00797

0 15.9994

co 28.01055

CO, 44.00995
*CHy 658 14.6903
*Average ratio of Hydrogen to carbon atoms in HD-5 fuel.
C3Hg | %= 2.666 x 0.95 (% propane) = 2.533
nCaH1g 17% = 2.5 x 0.05 (% Butane) = ’27];12%

4. Weight of Carbon in:

€0 = wt. of CO x (12.01115/28.01055) = wt CO x (0.429)
COp = wt of COp x (12.01115/44.00995) = wt COp x (0.273)
CHy 658 = wt. of CHp g58 x (12.01115/14.6903) = wt CHp g58 x (0.818)



Wt. of Carbon per gallon of LPG

wt. of carbon = 4.2667 1lbs/gal x 453.59 gms/1b x 0.818 = 1583 grams C/gal HD-5

Fuel economy:

grams (C/gal = miles/aal.
grams C tn exhaust/mi miles/g

LPG = 1583 gms C/gal
(0.8T8(HC] + (0.429)(CO] + 18.273I (C02)

HC
co
€0,

CVS HC in grams/mile
CvS CO in grams/mile
CVS COy in grams/mile

For gasoline = 2423
g {0.866) HC + (0.429) CO + {0.273) C02

For Natural Gas = 1535
roNariral 88 = 5 yseTHC ¥ (0.420) €O ¥ (0.273) (05



NOTE:

ATTACHMENT D

Proposed

State of California
AIR RESOURCES BOARD

CALIFORNIA EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR 1988
AND SUBSEQUENT MODEL PASSENGER CARS,
LIGHT-DUTY TRUCKS, AND MEDIUM-DUTY VEHICLES

Adopted:

This is a new document proposed for adoption. However, many of the
provisions in the document are based on the "“California Exhaust
Emission Standards and Test Procedures for 1981 and Subsequent Model
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles," as last
amended October 2, 1985. The document also incorporates by reference
various sections of the Code of Federal Regulations, some with
modifications.

To enhance public understanding, the document is printed in a style
that generally indicates changes from the previous California 1981
and subsequent model year test procedures, or terms which vary from
the federal provisions. In most instances, changes from the previous
California test procedures are shown by underline to indicate added
language and strikeout to indicate deleted language. Only
significant changes from the previous California test procedures are
shown -- organizational, numbering, and editorial changes are not
specifically designated. The table of contents is new, but it is not
underlined.

In numerous instances, this document states that incorporated
provisions of the Code of Federal Regulations are to be varied in
some way. Where the directions introducing the variation (e.g.,
"amend paragraph 86.085-1 to read ...") are not entirely underlined,
the variation is displayed in an underline and strikeout form showing
changes from the reference to the federal regulation in the previous
California test procedure. Where the directions introducing the
variation are entirely underlined, the variation is dispiayed in an
underline and strikeout form showing changes to the most recent
incorporated federal language.

The numbering convention employed in this document, in order or
priority, is: 1l.a.l.i.A. Any references within specific sections in
the Code of Federal Regulations are denoted in order of priority as:
(a)(1)(1)(A) - the same numbering system employed in the Code of
Federal Regulations.
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CALIFORNIA EXHAUST EMISSION
STANDARDS AND TEST PROCEDURES
FOR 1988 AND SUBSEQUENT
MODEL PASSENGER CARS, LIGHT-DUTY TRUCKS
AND MEDIUM-DUTY VEHICLES

The provisions of Subparts A and B, Part 86, Title 40, Code of Federal
Regulations, as-they-existed-en-April-155-19785 as set forth in Appendix I,

to the extent they pertain to Passenger Cars, Light-Duty Trucks and Medium-Duty
Vehicles, are hereby adopted as the CaTlifornia Exhaust Emission Standards and
Test Procedures for 3983% 1988 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles, with the following exceptions and additions.
The-test-procedures-applicable-to-the-particnlate-exhaust-emissien-standards
for-diesel-pewered-vehieles-are-contained-in-40-CFR-Part-865-Subpart-By-as
they-existed-on-Betober-13;-1981-

1. Applicability

a. These test procedures are applicable to 1988 and subsequent model
passenger cars, light-duty trucks, and medium-duty vehicles, except
motorcycles. References to "light-duty trucks" in 40 CFR 86 shall
apply both to "light-duty trucks" and “"medium-duty vehicles" in
these procedures.

b. Any reference to vehicle sales throughout the United States shall
mean vehicle sales in California.

c. Regulations concerning EPA hearings, EPA inspections, specific
language on the Certificate of Conformity, evaporative emissions,
high-altitude vehicles and testing, particulate and oxides of
nitrogen averaging and engine family standards applicable in such
averaging, alternative useful life, selective enforcement audit,
and heavy-duty engines and vehicles shall not be applicable to
these procedures, except where specifically noted.

d.  Any reference to gasoline-powered vehicles shall also apply to
vehicles powered by gaseous fuels.

2. Definitions

a. "Administrator" means the Executive Officer of the Air Resources
Board (ARB).

b. "Certificate of Conformity" means Executive Order certifying
vehicles for sale in California.

C. "Certification” means certification as defined in Section 39018 of
the Health and Safety Code.

d. "Passenger car" means any motor vehicie designed primarily for
transportation of persons and having a design capacity of 12
persons or less.



“"Heavy-duty engine" means an engine which is used to propel a
heavy-duty vehicle.

"Heavy-duty vehicle" means any motor vehicle having a
manufacturer's gross vehicle weight rating greater than 6000
pounds, except passenger cars.

"Light-duty truck" means any motor vehicle, rated at 6000 pounds
gross vehicle weight or less, which is designed primarily for
purposes of transportation of property or is a derivative of such a
vehicle, or is available with special features enabling off-street
or off-highway operation and use.

"Medium-duty vehicle" means any heavy-duty vehicle having a
manufacturer's gross vehicle weight rating of 8500 pounds or less.

"Gaseous fuels" means liquefied petroleum gas, compressed natural
gas, or liquefied natural gas fuels for use in motor vehicles.

"Trap oxidizer system" means an emission control system which
consists of a trap to collect particulate matter and a mechanism to
oxidize the accumulated particulate.

"Regeneration" means the process of oxidizing accumulated
particulate matter. It may occur continually or periodically.

"Periodically regenerating trap oxidizer system" means a trap
oxidizer system that utilizes, during normal driving conditions for
cleaning the trap, an automated regeneration mode which can be
easily detected.

"Continually regenerating trap oxidizer system" means a trap
oxidizer system that does not utilize an automated regeneration
mode during normal driving conditions for cleaning the trap.

"Non-regeneration emission test" means a complete emission test
which does not include a regeneration.

"Regeneration emission test" means a complete emission test
which includes a regeneration.

"Regeneration interval" means the interval from the start of a
regeneration to the start of the next regeneration.

"Useful Life" means a period of use of either: 5 years or 50,000
miles, whichever first occurs, or if denoted by the emission
standards to which a given vehicle is certifying, 10 years or
100,000 miles, whichever first occurs.

Standards

The following standards represent the maximum projected exhaust
emissions for the useful life of the vehicle.



The exhaust emissions from new 1984 1988 and subsequent model
passenger cars, light-duty trucks, and medium-duty vehicles,
subject to registration and sold and registered in this state,
shall not exceed:

3984 1988 AND SUBSEQUENT MODEL YEAR EXHAUST EMISSIONS STANDARDS(5)(6)¢#}

{grams per mile)

Eguivalent Loaded Durability
itrertia Vehicle Vehicle Oxides of
Vehicle Weight Weight Basis Non-Methane Carbon  Nitrogen
Type(1) {2}  (Tbs.) {mi) Hydrocarbons{3}4(2) Monoxide £43(3)
PC A1l 50,000 0.39 (0.41) 7.0 0.4
PC£63(4) All 50,000 0.39 (0.41) 7.0 0.7
PC (Option 1) All 100,000 0.39 (0.41) 7.0 1.0
PC (Option 2) All 100,000 0.46 8.3 1.0
LDT,MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4
LDT,MDV {53(4) 0-3999 3750 50,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 1) 0-3999 3750 100,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 2) 0-3999 3750 100,000 0.46 10.6 1.0
LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0
3751-5750
LDT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 1.5
3751-5750
MOV 5751 6608 & larger 50,000 0.60 (0.60) 9.0 1.5
MDV (Option 1) 5751 6008 & larger 100,000 0.60 (0.60) 9.0 2.0

(1)

€23
€33(2)

€43(3)

"PC" means passenger cars.

"LDT" means light-duty trucks.

"MDV" means medium-duty vehicles.
Eguivalent-inertia-weights-are-determined-under-subparagraph-40-6ER
86-129-79{a}.

Hydrocarbon standards in parentheses apply to total hydrocarbons. In
order to demonstrate compliance with a non-methane hydrocarbon emission
standard, hydrocarbon emissions shall be measured in accordance with
the "California Non-Methane Hydrocarbon Test Procedures".

The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the tabie. Both the projected
emissions and the HWFET standard shall be rounded in accordance with

ASTM E29-67 to the nearest 0.1 gm/mi before being compared.

€53(4)

This set of standards fer-3}984-and-}ater-medel-vehicles is optional.

A manufacturer may choose to certify to these optional standards pursuant
to the conditions set forth in Section 31960:35 1960.1.5 of Title 13,
California Administrative Code.




£¢63(5) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission
standards: B:4-g/mi-fer-the-1985-medel-year; 0.2 g/mi for the 3986
threugh 1988 model years, and 0.08 g/mi for the 1989 and subsequent
model years. The particulate compliance shall be determined on a
50,000 mile durability vehicle basis.

£#3(6) For gaseous-fueled vehicles the calculation procedures provided in the
Appendix V shall be used for determining emissions and fuel economy.

4, Initial Requirements

al

bl

Application for Certification

In paragraph 86:679-231 86.088-21:

1.

I

Amend subparagraph (b)(1)(i) to read:

(i) Identification and description of the vehicles (or
engines) covered by the application and a description
(including a list and part numbers of all major emission

control system parts and fuel system components) of their

engine (vehicles only), emission control system and fuel
system components, including if applicable, the turbocharger
and intercooler. This shall include a detailed description of

each auxiliary emission control device (AECD) to be installed

in or on any certification test vehicle (or certification test
engine).

Amend subparagraph (b)(2) to read:

(2) Projected California U=$= sales data sufficient to enable
the Administrater Execulive Officer to select a test fieet
representative of the vehicles {or engines) for which
certification is requested. Fhe-sales-data-shati-alse-inelude
the-altitude-of-intended-sale-for-light-duty-trueks.

Amend subparagraph (b)¢53(4){iii)(C){1) and (C)(2) to read:

(1) A statement of maintenance and procedures consistent with
the restrictions imposed under subparagraph 86-078-25{a}{3J
86.085-25(a)(1), necessary to assure that the vehicles {or

engines) covered by a certificate of conformity in operation
in normal use conform to the regulations, and a description of
the program for training of personnel for such maintenance,
and the equipment required.

(2) A statement that the vehicles sold comply with the

California high-altitude emission requirements as specified in

Section 11.b. {High Altitude Requirements) in these procedures.

Test Vehicles and Test Engines; Assigned Deterioration Factors (DFs)

In paragraph 86.085-24:




1.

Il’\)
-

Iw
-«

Delete subparagraph (b) (Emission-data vehicle selection
provisions)

REPLACE WITH:

(b) Emission-data vehicles shall be selected according to the
provisions of Appendix II. Selection shall be based on
highest sales voTume and will require only two emission-data
vehicles for certification testing per engine family. (For
fifty-state families the reference in the federal procedures
to configuration or sales shall mean California configurations
and sales rather than total family configurations and sales.)

The Executive Officer will accept data from vehicles tested
for EPA certification provided that they are the same
configuration selected according to California's procedures.
Also, Federal vehicles may be reconfigured to California
versions and tested to show compliance with California
emission standards. The Executive Officer will also allow the
manufacturer to reconfigure California vehicles.

Delete subparagraph (e)(1) (Reduced number of test vehicles)

REPLACE WITH:

(1) Any manufacturer whose projected California annual sales
for the model year in which certification is sought is less
than a combined total of 3,000 passenger cars, light-duty
trucks, medium-duty vehicles may request a reduction in the
number of test vehicles determined in accordance with the
foregoing provisions of this paragraph. The Executive Officer
may agree to such Tesser numbers as he or she determines would
meet the objectives of this procedure.

Delete subparagraph (e)(2) {Assigned deterioration factors)

REPLACE WITH:

(2)(i) Any manufacturer may request to certify engine families
using assigned DF's for a combined total of 3,000 projected
annual California sales of passenger cars, light-duty trucks,
me?ium-duty vehicles per manufacturer regardless of total
sales.

(2)(ii) Assigned DF's shall be used only where specific
mileage accumulation data do not exist {(i.e., if a vehicle
manufacturer uses an engine/system combination where DF's
derived from exhaust emission testing exist, then the assigned
factors cannot be used).

Assigned DF's shall be used in lieu of data from durability
vehicle(s) only when a manufacturer demonstrates that it has
control over design specifications, can provide development




data, has in-house testing capabilities including accelerated
aging of components/systems, and has evaluation ¢riteria to
ensure emission control system (ECS) durability for the
vehicle's useful 1life. The applying manufacturer must
demonstrate engine durability and that the emission control
system(s) developed or adapted for the particular engine will
be durable and comply with the applicable emission standards
for the engine's or vehicle's useful life. In evaluating any
information provided, all relevant test data and design
factors shall be considered, including but not limited to:
vehicle application, engine design, catalyst loading and
volume, space velocity in the catalyst, engine exhaust gas
concentrations and catalyst temperatures for various operating
modes, and the durability of any emission control system
components which may have been used in other vehicle
applications. The assigned DF's sha}l be applied only to
entire families.

If emission control parts from other certified vehicles are
utilized, then parameter comparisons of the above data must
also be provided including part numbers where applicable.
Emission control durability may include special in-house
specifications.

(2)(iii) The criteria for evaluating assigned DF's for
evaporative families are the same as those for exhaust
families. However, in determining evaporative family DF's the
"California Evaporative Emission Standards and Test Procedures
for 1978 and Subsequent Model Liquefied Petroleum Gas- or
Gasoline-Powered Motor Vehicles" require that an evaporative
family DF be determined by averaging DF's obtained from
durability vehicle testing and from bench testing. Therefore,
17 a manufacturer meets the criteria as specified above 1n
(e}(2)(i) and (e}(2)(ii), the Executive Qfficer may grant
assigned DF's for either (or both) the durability vehicle DF
or the bench DF.

Assigned DF's for bench test requirements do not depend upon
the 3,000 maximum sales limit. The assigned bench DF is
applicable only to evaporative emission control systems which
are similar to those used by the manufacturer for 1980 or
later model-year vehicles and where an evaporative vehicle DF
was determined. In evaluating a request for an assigned bench
DF, all relevant information shall be considered, including
but not limited to: fuel tank capacity, fuel tank
temperatures, carburetor bowl "capacity", underhood
temperatures, canister capacity and location, and any other
comparisons to the certified appiication.

Amend subparagraph 86-078-23¢fJ 86.085-24(f) and (h)(1)(v) by
adding the following additional regquirement which reads:

The durability or emission data submitted may be from vehicles
previously certified by EPA or ARB.

-6-



5.

Maintenance Requirements

a.

Maintenance*

Delete paragraph 86.088-25.

Delete paragraph 86.087-25.

In

Ll

142,

paragraph 86-078-2% 86.085-25:

Amend the title and first sentence of subparagraph (a) to read:

{a) Light-duty vehicles, Paragraph (a) of this section
applies to passenger cars, light-duty trucks, and medium-duty

vehicles.

Amend subparagraph (a)(1) to read:

(1) Scheduled maintenance on the engine, emission control
system, and fuel system of durability vehicles shall, unless
otherwise provided pursuant to paragraph (a)(5)(iii), be
restricted as set forth in the following provisions. If a
manufacturer must revise the maintenance schedule, prior
approval by the Executive Officer is required. Unscheduled
maintenance must not render a durability vehicle
nonrepresentative of the production vehicles. The unscheduled
maintenance must not be likely to be required in the normal
use of the vehicle. Unauthorized or unjustifiable unscheduled
magntenance may be cause for disqualification of a durability
vehicle.

Manufacturers must submit durability maintenance logs to the
Executive Officer. The maintenance logs shall include the
mileage where maintenance occurred, the nature of the
maintenance, and the name and part numbers of all fuel system
and emission control parts involved with the maintenance.

(i)(A) For gasoline-fueled vehicles, maintenance shall
be restricted to the inspection, replacement, cleaning,
adjustment, and/or service of the following items at
intervals no more frequent than indicated:

(1) Drive belts on engine accessories {tension
adjustment only); (30,000 miles).

(2) valve lash (15,000 miles).
(3) Spark plugs (30,000 miles).
(4) Air filter (30,000 miles).

These requirements are for vehicles certified to the 50,000 mile standard.

Requirements for the vehicles certified to the optional 100,000 mile

standards are found in section 10 (Optional 100,000 Mile Certification

Procedure) of these procedures.

-7-



(5)

Exhaust gas sensor {30,000 miles)+, Provided
thats-fer-1987-and-prier-medel-yearss-an
audible-andfer-visible-signal-appreved-by-the
Executive-0Ffficer-alerts-the-vehicie-operator
to-the-need-for-sensor-maintenance-adifferent-at
the-mileage-pointi-and-provided-thats;-for-1688
and-subseguent-model-year-vehietes:

(a) the manufacturer shall equip the vehicle
with a maintenance indicator consisting of a
light or fiag, which shall be preset to
activate automatically by illuminating in the
case of a light or by covering the odometer in
the case of a flag the first time the minimum
maintenance interval established during
certification testing is reached and which
shall remain activated until reset. After
resetting, the maintenance indicator shall
activate automatically when the minimum
maintenance interval, when added to the vehicle
mileage at the time of resetting, is again
reached and shall again remain activated until
reset. When the maintenance indicator consists
of a light, it shall also activate
automatically in the engine-run key position
before engine cranking to indicate that it is
functioning. The maintenance indicator shall
be located on the instrument panel and shall,
when activated, display the words "oxygen
sensor" or may display such other words
determined by the Executive Officer to be
likely to cause the vehicle owner to seek
oxygen sensor replacement. The maintenance
indicator shall be separate from the
malfunction indicator light required by Section
1968, Title 13, California Administrative Code;

(b) the manufacturer shall provide free
replacement of the oxygen sensor, including
both parts and labor, and shall reset the
maintenance indicator without any charge, the
first time the maintenance interval established
during certification testing is reached for
vehicles certified with scheduled sensor
maintenance before 50,000 miles. If the oxygen
sensor is replaced pursuant to the warranty
provisions of Section 2037, Title 13, California
Administrative Code, before the first
maintenance interval is reached, the
manufacturer shall also replace the oxygen
sensor and reset the maintenance indicator at
the mileage point determined by adding the



maintenance interval to the vehicle's mileage
at the time of the warranty replacement. IT
the calculated mileage point for a second
oxygen sensor replacement would exceed 50,000
miles, no free second replacement shall be
required;

(c) The maintenance indicator shall be
resettable. The maintenance instructions
required by section 5.b. of these procedures
shall provide instructions for the resetting of
the maintenance indicator, and shall specify
that the maintenance indicator shall be reset
each time the oxygen sensor is replaced; and

(d) Notwithstanding the provisions of Section
2037(c), Title 13, California Administrative
Code; the oxygen sensor, including any
replacement required pursuant to this section,
shall be warranted for the useful 1ife of the
vehicle or engine. If such oxygen sensor fails
during the useful Tife period, it shall be
replaced by the manufacturer in accordance with
Section 2037(d), Title 13, California
Administrative Code.

(6) Choke (cleaning or lubrication only); (30,000
miles).

(7) In addition, adjustment of the engine idle
speed (curb idle and fast idle), valve lash,
and engine bolt torque may be performed once
during the first 5,000 miles of scheduled
driving, provided the manufacturer makes a
satisfactory showing that the maintenance will
be performed on vehicles in use.

(i)(B) For diesel-powered vehicles, maintenance shall be
restricted to the following items at intervals no more
frequently than every 12,500 miles of scheduled driving,
provided that no maintenance may be performed after
45,000 miles of scheduled driving:

(1) Adjust Tow idle speed.
(2) Adjust valve lash if required.

e

)
)
) Adjust injector timing.
) Adjust governor.

)

3
4
(5

Clean and service injector tips.



243.
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(6) Adjust drive belt tension on engine accessories.

(7) Check engine bolt torque and tighten as
required.

(i1) Change of engine and transmission 0il, change or
service of o0il filter and, for diesel-powered vehicles
only, change or service of fuel filter and air filter,
will be allowed at the mileage intervals specified in the
manufacturer's maintenance instructions.

(iii)Maintenance shall be conducted in a manner
consistent with service instructions and specifications

provided by the manufacturer for use by customer service
personnel,

Delete subparagraph (a){3) (Service of exhaust gas
recirculation system).

Delete subparagraph (a){4) (Service of catalytic converter).

Amend subparagraph (a){5), by adding a new subparagraph [(iii})

(iv)to read:

fiii)(iv)When a part has to he replaced while conducting
unscheduled maintenance, a similarly aged part shall be used
for those parts that affect emissions, unless it is
impractical and unnecessary to age a part and prior approval
has been obtained from the Executive Officer for use of the
part without aging. In either case, an engineering report on
the nature of the problem with the probable cause and
corrective action shall be supplied to the Executive Officer.

Maintenance of light-duty trucks and

Maintenance Instructigns

Delete paragraph 86.087-38.

- In paragraph 86-078-38 86.085-38:

1.

Amend subparagraph (a) to read:

(a) The manufacturer shall furnish or cause to be furnished
to the purchaser of each new motor vehicle ter-meter-vehiele
-ergine} subject to the standards prescribed in paragraphs
86-078-8-through-86r878-31 Section 3 of these procedures as
applicable, written instructions for the maintenance and use
of the vehicle (er-engine} by the purchaser as may be
reasonable and necessary to assure the proper functioning of
emission control systems in normal use. Such instructions
shall be consistent with and not require maintenance in excess
of the restrictions imposed under subparagraph 86:878-25fa}(3}}

-lo-



86.085-25(a) (1) as amended above, except that the instructions
may, subject to approval by the Administrater Executive
Officer, require additional maintenance for vehicles operated
under extreme conditions. In addition, subject to approval by
the Administerater Executive Officer, the instructions may
require inspections necessary to insure safe operation of the
vehicle in use.

In addition to any maintenance which may be required pursuant
to the preceding paragraph, the instructions may also
recommend such inspections, maintenance, and repair as may be
reasonable and necessary for the proper functioning of the
vehicle and its emission control systems. If the instructions
recommend maintenance in addition to that which may be
required pursuant to the preceding paragraph, they shall
distinguish clearly between required and recommended
maintenance.

2.  Amend both subparagraphs (c)(1) and (d)(1) to read:

(1) Such instructions shall specify the performance of all
scheduled maintenance performed by the manufacturer under
subparagraph 86-878-26{a}{3} 86.085-25(a)(1). If-the
instructions-specify-recommended-maintenance-as-weld-as-
required-mainrtenances-they-shall-distinguish-eiearly-between
the-twe.

3r Amepd-subparagraph-{d}-by-adding-a-new-subparadraph-£3}-te
read+

¢3}-Sueh-instructions-shall-speeify-the-performance-of-atd
scheduted-maintenance-performed-by-the-manufacturer-under
subparagraph-86-078-25{a}{}}+---1f-the-tnstructions-specify
recommended-maintenanee-as-well-as-required -maintenance; -they
shatl-distinguish-elearly-between-the-twox

Submission of Maintenance Instructions

Amend subparagraph 86+-078-39{a} 86.079-39(a) to read:

(a) The manufacturer shall provide to the Adwinistrater

Executive Officer, no later than the time of the submission
required by paragraph 86-078-23 86.088-23, a copy of the
maintenance instructions which the manufacturer proposes to supply
to the ultimate purchaser in accordance with

subparagraph 86:078-38{a} 86.085-38(a). The Admiristpater
Executive Officer will review such instructions to determine
whether they are consistent with federal California

e



requirements, and to determine whether the instructions for
required maintenance are consistent with the restrictions
imposed under subparagraph 86:078-25(a}{1} 86.085-25{a)(1).
-The Administrater Executive Officer will notify the
manufacturer of his or her determinations.

6. Demonstrating Compliance

a. Mileage and Service Accumulation; Emission Measurements

In paragraph 86+079-26 86.084-26:

1

Amend {a)(3)(i) and (a)}{3)(ii) by adding the following
additional requirement which reads:

The Executive Officer will accept the manufacturer's

determination of the mileage at which the engine-system

combination is stabilized for emission data testing if (prior

to testing) a manufacturer determines that the interval chosen

yields emissions performance which is stable and

representative of design intent. Sufficient mileage should be

accumulated to reduce the possible effects of any emissions

variability that is the result of insufficient vehicle

operation. Of primary importance in making this determination

1s the behavior of the catalyst, EGR valve, trap oxidizer or

any other part of the ECS which may have non-linear aging

characteristics. In the alternative, the manufacturer may

elect to accumuTate 4,000 miTe +/- 250 mile on each test

vehicle within an engine family without making a determination.

Amend (a)(4)(i) and (a)(4)(ii) by adding the following new

subparagraph (A), (B), (C), and (D) to read:

(A) For gasoline~ and diesel-powered vehicles:

(1) Passenger cars, 1ight-duty trucks and medium-duty
vehicies selected by the Executive Officer or
elected by the manufacturer under §86.085-24(c)(1)
shail be driven, with all emission control] systems
installed and operating, for 50,000 miles or such
lesser distance as the Executive Qfficer may agree
to as meeting the objective of this procedure.

(2) Prior to jnitiation of mileage accumulation in a
durability-data vehicle, manufacturers must
establish the mileage test interval for
durability-data vehicle testing of the engine
family. Once testing has begun on a durability-
data vehicle, the durability test intervai for that
family may not be changed. At a minimum, multiple
tests must be performed at 5,060 and 50,000 miles as
long as they meet the requirement of Appendix III.
The Executive Officer will accept duranility test
interval schedules determined by the manufacturer.

-12-



The testing must provide a DF confidence level equal
to or better than the confidence level using the
former fixed mileage test and scheduled mainienance
intervais. The procedure for making this
determination is also given in Appendix III. The
mileage intervals between test points must be
approximately of equal length. The +/- 250 mile
test point tolerance and the requirement that tests
be conducted before and after scheduled maintenance
is still mandatory. Emission control systems for
gasoline engines which have step function changes
designed into the control system must use the 5,000
mile test interval schedule.

(3) Testing before and after scheduled (or unscheduled)
maintenance points must be conducted, and these data
are to be included in the deterioration factor
calculation*, The number of tests before and after
scheduled maintenance and the mileage intervals
between test points should be approximately equal.
Durability test interval schedules with multiple
testing at test points within 10,000 miles of or at
the 50,000 mile test point must be submitted for
approval. Multiple testing at maintenance mileage
tests points within 10,000 miles of the 50,000 mile
test points may be approved if it can be demonstrated
by previously generated data that the emission
effects of the maintenance are insignificant.

(4) For engine families which are to be certified to the
100,000 mile emission standards, each exhaust
emission durability-data vehicle shall be driven,
with all emission control systems installed and
operating, for 100,000 miles or such lesser distance
as _the Executive Officer may agree to as meeting the
objective of this procedure. Durability tests will
be at every 5,000 miles, from 5,000 to 100,000
miles, however, the above procedures may be used to
determine test intervals for the first 50,000 miles

of testing.

(B) ¢+##}-Diesel:--Each-Diesel-ducabi}ity-data-vehicle-~-shall-be
deiven-with-ali-emission-contred-systems-installed-and
eperatings;-for-50;000-nites-er-such~esser-distance-as-the
Administrater-may-agree-to-as-meeting-the-ebjectives-of
this-precedyres--Complete-emission-tests-{sea-8§-96-106
thretgh-86+145)-shall-be-made-at-the-following-mileage

* Testing before unscheduled maintenance may be omitted with the prior consent
of the Executive Officer when testing would be dangerous to a vehicle or an

operator.

-13-



peints+--0:+-65;000:-305;000:-155;0004+205;000+-255;0004-305;0004
355;0005-40;0004-455;0005-and-50;000+%--Fer-diesel-pewered
passenger-earsy-1ight-aduty-trucksy-and-medium-duty
vehieles For diesel-powered vehicies equipped with
periodically regenerating trap oxidizer systems, at least
four regeneration emission tests (see §86.106 through
§86.145) shall be made.* With the advance approval of
the Executive Officer, the manufacturer may install (1) a
manual override switch capable of preventing (i.e.,
delaying until the switch is turned off) the start of the
regeneration process and (2) a light which indicates when
the system would initiate regeneration if it had no
override switch. Upon activation of the override switch,
the vehicle will be operated on a dynamometer to
precondition it for the regeneration emission

test in accordance with section ¢3+3} 86.132.82 and
section 9.b. of these procedures. The Urban Dynamometer
Driving Schedule (UDDS) which is in progress at the time
when the Tight comes on shall be completed and the
vehicle shall proceed to the prescribed soak period
followed by testing. With the advance approval of the
Executive Officer, the manual override switch will be
turned off at some predetermined point in the testing
sequence permitting the regeneration process to proceed
without further manual interaction. The mileage
intervals between test points shall be approximately
equal. The first regeneration emission test shall be
made at the 5,000 mile point. The regeneration emission
tests must provide a deterioration factor confidence
level equal to or better than the confidence level
achieved by performing regeneration emission tests at the
following mileage point: 5,000; 20,000; 35,000; and
50,000. The procedure for making this determination is
shown in Appendix IV.

(C) For gasoline-powered vehicles, the “California
Evaporative Emission Standards and Test Procedures for
1978 and Subsequent Model Gasoline Powered Motor
Vehicles" specify evaporative durability testing at
5,000, 10,000, 20,000, 30,000, 40,000 and 50,000 mile
test points. A manufacturer may conduct evaporative
testing at test points used for exhaust emission
durability testing provided that the same deterioration
confidence level for the evaporative emission DF
determination is retained (see Appendix III).

t-Where-appdicables-the-option-to-the-aboeve-test-plan-set-forth-in-the
Marufacturers-Advisery-Gorespondence-#82-01As-dabed-Aprit-65-1982;-may-be
usedy

* Included in Appendix V are the pollutant mass emission calculation procedures
for vehicles equipped with periodicaly regenerating trap oxidizer systems.
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{D} The Executive Officer may determine under §86.085-24(f)
that no testing is required.

Amend subparagraph (a)(5)(i)} by adding the following
requirement which reads:

In addition, the emission tests performed on emission-data
vehicles and durability-data vehicles shall be
non-regeneration emission tests for diesel-powered passenger
cars, light-duty trucks, and medium-duty vehicles equipped
with periodically regenerating trap oxidizer systems. For any
diesel passenger cars, light-duty trucks, and medium-duty
vehicles equipped with continually regenerating trap oxidizer
systems, manufacturers may use the provisions applicable to
periodically regenerating trap oxidizer systems as an option.

If such an option is elected, all references in these
procedures to vehicles equipped with periodically regenerating
trap oxidizer systems shall be applicable to the vehicles
equipped with continually regenerating trap oxidizer systems.

Amend subparagraph (a)(8) to read:

(8) Once a manufacturer submits the information required in
paragraphs (a)(7) of this section for a durability-data
vehicle, the manufacturer shall continue to run the vehicle to
50,000 miles if the family is certified to 50,000 mile
emission standards or to 100,000 miles if it is certified to

the 100,000 mile emission standards (or to a lesser distance

which the Executive Officer may have previously agreed to),

and the data from the vehicle will be used in the calculations
under §86.084-28. Discontinuation of a durability-data
vehicle shall be allowed only with the consent of the
Administrater Executive Officer.

Compliance with Emission Standards

In paragraph 86-849-28 86.088-28:

1.

[~

Amend subparagraph (a)(1) to read:

(1) Paragraph (a) of this section applies to light-duty
vehicles (passenger cars, light-duty trucks and medium-duty

vehicles).

Amend subparagraph (a)(3) to read:

(3) Since it is expected that emission control efficiency
will change with mileage accumulation on a vehicle, the
emission level of a vehicle which has accumulated 50,000 miles
will be used as the basis for determining compliance with the
50,000 mile emission standards ¢(er-family-particulate

emissien-timit;-as-apprepriate;.
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3.

5.

Delete subparagraph (b) (Compliance provisions for light-duty

trucks).
Amend subparagraph (a)(4)(i) to read:

(i) Separate emission deterioration factors shall be
determined from the exhaust emission results of the
durability-data vehicle(s} for each engine-system

combination. A separate factor shall be established for
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate
(diesel vehicles only) for each engine-system combination. A
separate evaporative emission deterioration factor shall be
determined for each evaporative emission family-evaporative
emission control system combination from the testing conducted
by the manufacturer {gasoline-fueled vehicles only). Separate
emission correction factors (diesel-powered passenger cars,
light-duty trucks, and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems only) shall be
determined from the exhaust emission results of the
durability-data vehicle(s) for each engine-system

combination. A separate factor shall be established for
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate
for each engine-system combination.

Delete subparagraph {a}{(4)(i)(A)(4) (Qutlier test point
procedure)

REPLACE WITH:

{4) The manufacturer must use the outlier identification
procedure to test for irregqular data from a durability-data
set. All durability test data must be reported. I1f any data
point is identified as a statistical outlier, the Executive
Officer will determine whether the outlier was a result of an
emission control system anomaly, test procedure error or of
unknown and non-recurring circumstance. The outlier is not
automatically rejected under California regulations. If the
procedure identifies a data point as an outlier, and an
analysis by the Executive Officer shows that the outlier was
caused by some irregularity of the instrumentation, only that
data point will be eliminated, not all of the data (i.e.,
other pollutants) at that test point. Where the manutacturer
choses to apply both the outlier procedure and averaEinE Zas
allowed under 86.084-26(b)(6)(i)) to the same data set, the
outlier procedure shall be comp leted %rfbr to agg]ging the
averaging procedure. The durability data should bhe

submitteg With the final application unless a data anomaly
occurs and a staff decision is needed.

Amend subparagraph 86-079-28{a}{4}{i}{BJ 86.088-28(a)(4)(i)(B)
(durability vehicles must meet emissions standards) by adding
the additional requirement which reads:

The requirements above, refer, for each pollutant, to the

highest of either the federal or California emissions
-16-



standards. The emission data will be acceptable for use in
the calculation of the deterioration factor only if the
interpolated 4,000-mile and 50,000-mile points on this line
are within the highest of either the California or federal
low-altitude emission standards.

As an exception, the Executive Officer will review the data on
a_case-by-case basis and may approve its use in those
instances where the best fit straight Tine crosses an
applicable standard but no data point exceeds the standard or
when the best fit straight Tine crosses the applicable
standard at the 4,000-mile point but the 5,000-mile actual
test point and the 50,000 mile interpolated points are both
below the standards.

Add subparagraph (a)(4)(i)(D) to read:

(D) The regeneration exhaust emission data (diesel-powered
passenger cars, light-duty trucks, and medium-duty vehicles
equipped with periodically regenerating trap oxidizer systems
on]y? from the tests required under §-86+070-26{a}{47
§86.084-26(a)(4) shall be used to determine the regeneration
exhaust emissions interpolated to the 50,000-mile point. The
regeneration exhaust emission results shali be plotted as a
function of the mileage on the system, rounded to the nearest
mile, and the best fit straight lines, fitted by the method of
least squares, shall be drawn through all these data points.
The interpolated 50,000-mile point of this line shall be used
to calculate the multiplicative exhaust emission correction
factor for each engine-system combination as follows:

Factor = 1+ R1
4505
where, R = the ratio of the regeneration exhaust

emissions interpolated to 50,000 miles to
the non-regeneration exhaust emissions
interpolated to 50,000 miles.

n = the number of complete regenerations which
occur during the durability test.

These interpolated values shall be carried out to a minimum of
four places to the right of the decimal point before dividing
one by the other to determine the correction factor. The
results shall be rounded to three places to the right of the
decimal point in accordance with ASTM E 29-67. For
applicability to gaseous emission standards under the 100,000
mile option, R will be determined based upon projected 100,000
mile emissions.

Amend subparagraph (a)(4)(ii)(A) to read:

(A) The official exhaust emission test results for each

-17-



emission-data vehicle at the 4,000 mile test point shall be
multiplied by the appropriate deterioration factor, and
correction factor (diesel-powered passenger cars, light-duty
trucks, and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only): Provided: that if
a deterioration factor as computed in paragraph (a)(4)(i)(B)
of this section or a correction factor as computed in
paragraph (a)(4)(i)(D) of this section is less than one, that
deterioration factor or correction factor shall be one for the
purposes of this paragraph.

7. Small-Volume Manufacturer's Certification Procedures

a.

In paragraph 86.084-14;

1.

3.

Amend subparagraph (b)(1) to read:

(1) The optional smali-volume manufacturers certification
procedures apply to light-duty vehicles (passenger cars,
1ight-duty trucks, and medium-duty vehicles), 33ghi-duty

trueksy-and-heavy-duty-engines produced by manufacturers with
H=Sr California sales (for the model year in which
certification is sought) of fewer than 185000 3,000 units (PC
EBY, LDT and MDV HBE combined).

Amend subparagraph (c)(4) to read:

(4) A small-volume manufacturer shall include in its records
all of the information that ERA ARB requires on §-86-084-23

§ 86.088-21. This information will be considered part of the

manufacturer's application for certification and must be
submitted to the Executive Qfficer. Hewevers-the-manufacturer

is-ret-reguired-to-subm+t-the-information-to-the-Administrater
urless-the-Administrator-requests-it.

Delete subparagraph (c)(7)(i){A) (Worst-case selection of

emission-data vehicles).

8. Alternative Procedures for Notification of Additions and Changes

a.

Amend subparagraph 86.082-34(a) by adding the following additional

requirements which read:

A manufacturer must notfify the Executive Officer within 10 working

days of making an addition of a vehicle to a certified engine

family or a change in a vehicle previously covered by certification.

The manufacturer shall also submit, upon request of the Executive

Of ficer, the following items:

service bulletin.

driveability statement.

test log.

Hlwma|—
i P

(
(
{
(

maintenance log.
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9.

A1l running changes and field fixes which do not adversely affect
the system durability are deemed approved unless disapproved by the
Executive Officer within 30 days of the receipt of the running
change or field fix request. A change not specifically identified
in_the manufacturer's application must also be reported to the
Executive Officer if the change may adversely affect engine or
emission control system durability. Examples of such changes
include any change that could affect durability, thermal
characteristics, deposit formation, or exhaust product composition,

i.e., combustion chamber design, cylinder head material, camshaft
profile, computer modifications, turbocharger, intercooler,

wastegate characteristics, and transmission or torque converter
specifications. Note that this section does not affect the
California "blanket" approval provisions.

The manufacturer is required to update and submit to the Executive
Officer the "supplemental data sheet™ for all running changes and
field fixes implemented with the change notification. The
marufacturer shall submit, on a monthly basis, by engine family, a

list of running changes/field fixes giving the document number,

date submitted and a brief description of the change.

Test Requirements

a. Fuel Specification
Amend subparagraph 86-313-78 86.113-87 by adding a new subparagraph
¢e}(d) to read:
(1) Gaseous fuels representative of commercial gaseous fuels which
will be generally available through retail outlets in California or
Tiquid petroleum gas having the ASTM D1835 or NGPA HD-5
specification shall be used in service accumulation.
(2) Liquid petroleum gas having the ASTM D1835 or NGPA HD-5
specification shall be used for exhaust and evaporative emission
testing.
(3) Natural gas representative of commercial natural gas which
will be generally available through retail outlets in California
shall be used for exhaust emission testing.
(4) Written approval from the Administrator of the fuel
specifications must be provided prior to the start of the testing.

b. Vehicle preconditioning

In paragraph 86-132-#8 86.132-82:
1.  Amend subparagraph (a)(2) to read:
{2) Within one hour of being fueled the vehicle shall be

placed, either by being driven or pushed, on a dynamometer and
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placed, either by being driven or pushed, on a dynamometer and
operated through one Urban Dynamometer Driving Schedule (UDDS)
test procedure, see §86.115 and Appendix I of the federal

procedures.

The UDDS performed prior to a non-regeneration emission test
shall not contain a regeneration (diesel-powered passenger
cars, light-duty trucks, and medium-duty vehicles equipped
with periodically regenerating trap oxidizer systems oniy). A
gasoline fueled test vehicle may not be used to set
dynamometer horsepower.

2. Amend subparagraph (a)(3) to read:

(3) For those unusual circumstances where additional
preconditioning is desired by the manufacturer, such
preconditioning may be allowed with the advance approval of
the Administrater Executive Officer. The Administrater
Executive Officer may also choose to conduct or require the
conduct of additional preconditioning to insure that the
evaporative emission control system is stabilized in the case
of gasoline engines, or to insure that the exhaust system is
stabilized in the case of diesel engines. The additional
preconditioning shall consist of an initial one hour minimum
soak and, one, two, or three driving cycles of the UDDS (or
more in the case of a diesel-powered vehicle equipped with a
periodically regenerating trap oxidizer system, which is being
preconditioned for a regeneration emission test), as described
in paragraph (a)(2) of this section, each followed by a soak
of at least one hour with engine off, engine compartment cover
closed and cooling fan off. The vehicle may be driven off the
dynamometer following each UDDS for the soak period.

c. Regeneration Recording Reguirements

Amend paragraph 86.142-82 by adding the following subparagraph (r)
which reads:

(r) The manufacturer shall record in the durability-data vehicle
log book, the number of regenerations which occur during the 50,000
mile durability test of each diesel-powered passenger car,
light-duty truck and medium-duty vehicle equipped with a
periodically regenerating trap oxidizer system. The manufacturer
shall include, for each regeneration: the date and time of the
start of regeneration, the duration of the regeneration, and the
accumuiated mileage at the start and the end of regeneration. The
number of regenerations will be used in the calculation of the
correction factor in 40 CFR Part 86, Section 28.

10. Optional 100,000 Mile Certification Procedure

The following provisions and alternate emission standards shown in
paragraph section (3) of these procedures shall apply to any engine

-20-



family which-meets-all-ef-the-following-additienal-requirements
certified to the 100,000 mile certification standards*.

3. General Guidelines for Implementation

1. Designation

The manufacturer shall designate in the preliminary
application for certification those engine families that will
be certified to the 100,000 mile procedures. In order to
allow the manufacturer as much flexibility as possible, the
manufacturer may at any time designate additional engine
families or remove any designated engine family. Families
originally intended for 50,000 mile certification may be
designated as 100,000 mile families after the start of
durability testing and vice versa. The Executive Officer must
be notitied within ten working days of any such changes.
Manufacturers are cautioned that any engine family certified
to the 100,000 mile certification procedure must comply with
the allowable maintenance provisions of section 10.b in these
procedures during the engine mileage accumulation.

I~
L

Mileage Accumulation

A1l durability vehicles must be run to at least 50,000 miles.
For established emission control systems, early termination of

mileage accumulation may be requested by the manufacturer if
sufficient evidence as described below is provided to satisfy
the Executive Officer that further testing 1s unnecessary.

Testing beyond 50,000 miles must be conducted in accordance
with the certification test procedures applicable prior to
50,000 miles. Exhaust emissions tests shall be performed at
every 5,000 mile interval starting with the 55,000 mile point
and ending with the 100,000 mile point, and before and after
all scheduled maintenance.

The Executive Officer may, upon request by the manufacturer,
waive any exhaust emission testing beyond 50,000 miles, if he
or she finds that (1) the extrapolated 100,000 mile points and
interpolated 4,000 mile points on the least squares lines
comply with the line crossing provisions of section 10.b. of
the procedures, and (2) the system and engine designs, on the
basis of previous engineering experience, would not be
expected to exceed the applicable standards after 100,000
miles. For exampie, a diesel vehicle that shows a fiat
deterioration curve (D.F. = 1.0) for the first 50,000 miles

* The additional criteria outlined in Section 6.a. (Mileage and Service
Accumulation: Emission Measurements) shall be used to determine the
durability-data testing schedule and the emission-data 4,000 mile test point.
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and which is not equipped with any add-on emission control

. system (such as EGR) may be eligible for such a waiver, The
Executive Officer will evaluate each request on a case-by-case
basis. The manufacturer must submit its request to the
Executive Officer to stop testing within ten working days
after the last emission test.

If a durability vehicle accumulates less than 100,000 miles,
the manufacturer shall submit evidence that the engine is
capable of meeting the applicable emission standards for
100,000 miies. Such evidence shall include engineering data
on piston rings, piston, valves, cylinder head, fuel system,
ignition system, efc., as applicable. '

Any decision to stop mileage accumulation before 100,000 miles
does not relieve the manufacturer from its warranty and recall
obligations.

. For the last 50,000 miles, the Executive Officer may, upon the
request of the manufacturer, allow driving schedules different
from the standard AMA driving cycle for accelerated mileage
accumulation and a reduced test frequency. The evaluation of
alternate test programs will be based on the type of emission
control system involved and the characteristic of the
cumulative emission control system deterioration.

Scheduled Maintenance

Icu

A vehicle manufacturer who initially intends to certify a
vehicle to the 50,000 mile procedure may not change to the
100,000 mile option after mileage accumulation unless the
manufacturer starts initial mileage accumulation using, for
each_maintenance item, the most stringent maintenance schedule
of either the 100,000 mile option or the 50,000 mile

. certification reguirements.

b

Unscheduled Maintenance

The Executive Officer will follow the provisions of section
5.a of these procedures, in evaluating any manufacturer's
request for unscheduled maintenance. Manufacturers shall
obtain the Executive Officer's approval before performing any
unscheduled emission control component/system maintenance. In
all cases, the degree of system degradation must not be
improved by any inspection or repairs. Emission tests must be
performed before and after all unscheduled maintenance and be
used in the DF calculation*.

* Testing before unscheduled maintenance may be omitted with the prior consent
. of the Executive Officer when testing would be dangerous to a vehicle or an

operator.
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Evaporative Compliance Criteria

If a manufacturer conducts evaporative emission testing
(gasoline-powered vehicles oniy) in conjunction with exhaust
durability testing, the vehicle manufacturer is required to
show compliance with the evaporative emission standard for
50,000 miles. If the manufacturer wishes to conduct testing
beyond 50,000 miles, all data must be submitted to the
Executive Officer. The Executive Officer will not use any
evaporative emission data beyond 50,000 miles for determining
compliance with the applicable evaporative emission standard.
However, the manufacturer must warrant the evaporative
emission control system for 10 years or 100,000 miies.

Specific Guidelines for Compliance

Each exhaust emission durability data vehicle shall be driven, with
all emission control systems installed and operating, for 100,000
miles or such lesser distance as the Executive Officer may agree to
as meeting the objectives of this procedure. Emission tests
performed on emission-data vehicles and durability-data vehicles
(for determination of the deterioration factors) shall be
non-regeneration emission tests for diesel-powered passenger cars,
light-duty trucks and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems. Compliance with
the emission standards shall be established as follows:

1.  The linear regression line for all pollutants shall be
established by use of all required data from tests of the
durability vehicle at every 5,000 mile interval from 5,000 to
100,000 miles. The requirements in subparagraph
86:078-28{a}{4}{4){B} 86.088-28(a)(4)(i)(B) (durability
vehicles must meet emissions standards) refer, for each
pollutant, to the highest of either the federal 50,000 mile or
California 100,000 mile emission standards.

2. Compliance with the hydrocarbon and carbon monoxide standards
shall be determined as follows:

i.  For Option 1:

A. The interpolated 4,000 and 50,000 mile points on the
linear regression line in section b.1. shall not
exceed the appropriate hydrocarbon and carbon
monoxide standards, except as in B. below.

B. The linear regression line in section b.l. may

exceed the standard provided that no data point
exceeds the standard.
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ii.

C. The hydrocarbon and carbon monoxide data from the
4,000 mile test point of the emission data vehicle
shall be multiplied by the deterioration factor
computed by dividing the interpolated 50,000 mile
point by the interpolated 4,000 mile point, and the
appropriate exhaust emission correction factor
(diesel-powered passenger cars, light-duty trucks,
and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These
values shall not exceed the appropriate hydrocarbon
and carbon monoxide standards.

For Option 2:

A. The interpolated 4,000 and 100,000 mile points on
the linear regression line in section b.1. shall not
exceed the appropriate hydrocarbon and carbon
monoxide standards, except as in B below.

B. The linear regression line in section b.1. may
exceed the standard provided that no data point
exceeds the standard.

C. The hydrocarbon and carbon monoxide data from the
4,000 mile test point of the emission data vehicle
shall be multiplied by the deterioration factor
computed by dividing the interpolated 100,000 mile
point by the interpolated 4,000 mile point, and the
appropriate exhaust emission correction factor
(diesel-powered passenger cars, light-duty trucks,
and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These
values shall not exceed the appropriate 100,000 mile
hydrocarbon and carbon monoxide standards.

Compliance with the oxides of nitrogen standard for Options 1
and 2 shall be determined as follows:

il

ii.

the interpolated 4,000 and 100,000 mile points on the
linear regression line in section b.1. shall not exceed
the appropriate 100,000 mile oxides of nitrogen standard,
except as in ii. below.

the linear regression line in section b.1. may exceed the
standard provided that no data point exceeds the standard.

. the oxides of nitrogen data from the 4,000 mile test

point of the emission data vehicle shall be multiplied by
the deterioration factor computed by dividing the
interpolated 100,000 mile point by the interpolated 4,000
mile point, and the appropriate exhaust emission
correction factor (diesel-powered passenger cars,
light~duty trucks, and medium-duty vehicles equipped with
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periodically regenerating trap oxidizer systems only).
These values shall not exceed the appropriate 100,000
mile oxides of nitrogen standard.

4. Compliance with the particulate standard for options 1 and 2
shall be determined as follows:

i. the interpolated 4,000 and 50,000 mile points on the
linear regression line in section b.1. shall not exceed
the appropriate particulate standard, except as in ii.
below.

ii. the linear regression line in section b.1. may exceed the
standard provided that no data point exceeds the standard.

iii. the particulate data from the 4,000 mile test point of
the emission data vehicle shall be multiplied by the
deterioration factor computed by dividing the interpolated
50,000 mile point by the interpolated 4,000 mile point,
and the appropriate exhaust emission correction factor
(diesel-powered passenger cars, light-duty trucks, and
medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These values
shall not exceed the appropriate particulate standard.

5. A1l references in these test procedures to "useful life", 5
years, and 50,000 miles shall mean "“total life", 10 years, and
100,000 miles, respectively, except in section 10.b.2.

Maintenance

Only the following scheduled maintenance shall be allowed under
subparagraph 86-078-25{a}{}}{#} 86.085-25 (a)(1)}(i).

1.

25(a)(1)(i) Option 1. For 398% 1988 and later model gasoline
or diesel-fueled vehicles, maintenance shall be restricted to
the inspection, replacement, cleaning, adjustment, and/or
service of the following items at intervals no more frequent
than indicated.

Drive belt tension on engine accessories (30,000 miles).
Valve lash (15,000 miles).

Spark plugs (30,000 miles).

Air filter (30,000 miles).

Exhaust gas sensor (30,000 miles): Provided thats-fer
1987-ard-prier-medel-yearsy-an-audible-andfor-visible
sighai-appreved-by-the-Exeeutive-0fficer-alerts-the
vehiele-eperater-te-the-reed-for-sensor-maintenarce-at
the-mileage-peints-and-provided-that-for-1988-and
subsequert-modet-year-vehielesy:

1
2
3
4
5

T N
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(a) the manufacturer shall equip the vehicle with a
maintenance indicator consisting of a light or flag,
which shall be preset to activate automatically by
illuminating in the case of a light or by covering the
odometer in the case of a flag the first time the minimum
maintenance interval established during certification
testing is reached and which shall remain activated until
reset. After resetting, the maintenance indicator shall
activate automatically when the minimum maintenance
interval, when added to the vehicle mileage at the time
of resetting, is again reached and shall again remain
activated until reset. When the maintenance indicator
consists of a light, it shall also activate automatically
in the engine-run key position before engine cranking to
indicate that it is functioning. The maintenance
indicator shall be located on the instrument panel and
shall, when activated, display the words "oxygen sensor"
or may display such other words determined by the
Executive Officer to be likely to cause the vehicle owner
to seek oxygen sensor replacement. The maintenance
indicator shall be separate from the malfunction
indicator light required by Section 1968, Title 13,
California Administrative Code;

(b) the manufacturer shall provide free replacement of
the oxygen sensor, including both parts and labor, and
shall reset the maintenance indicator without any charge,
the first time the maintenance interval established
during certification testing is reached for vehicles
certified with scheduled sensor maintenance before 50,000
miles. If the oxygen sensor is replaced pursuant to the
warranty provisions of Section 2037, Title 13, California
Administrative Code, before the first maintenance
interval is reached, the manufacturer shall also replace
the oxygen sensor and reset the maintenance indicator at
the mileage point determined by adding the

maintenance interval to the vehicle's mileage at the time
of the warranty replacement. If the calculated mileage
point for a second oxygen sensor replacement would exceed
50,000 miles, no free second replacement shall be
required;

(¢) the maintenance indicator shall be resettable., The
maintenance instructions required by paragraph 5.b. of
these procedures shall provide instructions for the
resetting of the maintenance indicator, and shall specify
that the maintenance indicator shall be reset each time
the oxygen sensor is replaced; and

-26-



1.

(d) notwithstanding the provisions of Section 2037(c),
Title 13, California Administrative Code, the oxygen
sensor, including any replacement required pursuant to
this section, shall be warranted for the useful life of
the vehicle or engine. If such oxygen sensor fails
during the useful life period, it shall be replaced by
the manufacturer in accordance with Section 2037(d) Title
13, California Administrative Code.

6) Choke, cleaning or lubrication only (30,000 miles).
7) 1dle speed (30,000 miles).

8) Fuel Filter (30,000 miles).

9) Injection timing (30,000 miles).

— o

Option 2. For 3981 1988 and later model gasoline

or diesel-fueled vehicles, maintenance shall be restricted to
the inspection, replacement, cleaning, adjustment, and/or
service of the following items at intervals no more frequent
than indicated:

Drive belt tension on engine accessories (30,000 miles).
Valve lash (15,000 miles).

Spark plugs (30,000 miles).

Air filter (30,000 miles).

Fuel filter (30,000 miles).

Idle speed (30,000 miles).

Injection timing (30,000 miles).

— i~ s e, g,
e S ™ S s N "

2. In addition, adjustment of the engine idle speed (curb idle
and fast idle), valve lash, and engine bolt torque may be
performed once during the first 5000 miles of scheduled
driving, provided the manufacturer makes a satisfactory
showing that the maintenance will be performed on vehicles in
use.

The manufacturer shall agree to apply to vehicles certified under
this paragraph the provision of Section 43204 of the California
Health and Safety Code for a period of ten years or 100,000 miles,
whichever first occurs.

Additional Requirements

a.

|cr
a

In order to qualify for the alternative durability program, in

addition to the requirements of paragraph 86.085-13, the algorithm

requirements of Appendix III shall be met and only the first 50,000

miles (or 100,000 miles, as applicable) of data or its equivalent

shall be used.

For gasoline-powered vehicles, evidence shall be supplied showing
that the air/fuel metering system or secondary air injection system
is capable of providing sufficient oxygen to theoretically allow
enough oxidation to attain the CO emission standards at barometric
pressures equivalent to those expected at altitudes ranging from
sea level to 6000 feet elevations.
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A vehicle will be deemed in compliance with the above requirement
if the manufacturer demonstrates that the tailpipe air/fuel ratio
(TAFR) is, at elevations up to 6000 feet, stoichiometric or leaner
in each of several driving modes. However, 1f a vehicle operates
in a given driving mode at sea level with a TAFR richer than
stoichiometric, then for that particular driving mode the
manufacturer is only required to show that the TAFR is, at
elevations up to 6000 feet, no richer than the TAFR at sea level.
The driving modes selected for testing shall be representative of
the full range of normal driving conditions, and shall include the
following three steady-state modes: idle, 30 mph road load cruise,
50 mph road load cruise. Assuming the use of dry air and indolene
fuel (hydrogen to carbon atom ratio of 1.85), a TAFR of 14.6 shall
be considered a stoichiometric ratio. The vehicle manufacturer may
correct this value for different fuels and/or humidity, subject to
approval by the Executive Officer.

For fuel injected vehicles, compliance may be demonstrated upon a
showing by the manufacturer that the fuel injection system
distributes fuel based on air mass flow, rather than volume flow,
and is therefore self-compensating. ATl submitted test proposals
will be evaluated on their acceptability by the Executive Officer.

As an alternative to the demonstration described above, a
manufacturer may demonstrate compliance by testing California
vehicle configurations as part of its federal high altitude
certification requirements. Engine families which meet all the
applicable California low altitude emission standards when tested
at the EPA test eJevation are deemed to be in compliance.

Exemptions to the high altitude provisions as allowed by the
federal government in §86.087-8 and §86.088-9 shall not be approved.

The exhaust emissions shall be measured from all exhaust emission
data vehicles tested in accordance with the federal Highway Fuel
Economy Test (HWFET; 40 CFR Part 600, Subpart B). The oxides of
nitrogen emissions measured during such tests shall be multiplied
by the oxides of nitrogen deterioration factor computed in
accordance with paragraph 86:078-28 86.088-28, and then rounded and
compared with the standard as set forth in section 3 preceding.

A1l data obtained pursuant to this paragraph shall be reported in
accordance with procedures applicable to other exhaust emissions
data required pursuant to these procedures.

In the event that one or more of the manufacturer's emission data
vehicles fail the HWFET standard listed in section 3, the
manufacturer may submit to the Executive Officer engineering data
or other evidence showing that the system is capable of complying
with the standard. If the Executive Officer finds, on the basis of
an engineering evaluation, that the system can comply with the
HWFET standard, he or she may accept the information supplied by
the manufacturer in lieu of vehicle test data.
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F-a-gaspline-fueled-vehicle-manufacturer -reguires-the-use-of
thleaded-fuely-a-statement-will-be-required-that-the-engine-and
transmission-combinations-for-which-certification-is-requested-are
desigred-te-operate-satisfactorily-on-a-gaseline-having-a-researeh
ectane-number-prot-greater-than-91:--This-requirement-shatl-not
apply-te-gaseeus-fueted-vehigless

Labeling required pursuant to paragraph 86-8/49-36 86.088-35 and
Section 1965, Chapter 3, Title 13 of the California Administrative
Code shall conform with the requirements specified in the
“California Motor Vehicle Tune-Up Label Specifications".

The manufacturer shall submit to the Executive Officer a statement
that these vehicles for which certification is requested have
driveability and performance characteristics which satisfy that
manufacturer's customary driveability and performance requirements
for vehicles sold in the United States. This statement shall be
based on driveability data and other evidence showing compliance
with the manufacturer's performance criteria. This statement shall
be supplied with the manufacturer's final application for
certification, and with all running changes for which emission
testing is required.

If the Executive Officer has evidence to show that in-use vehicles
demonstrate poor performance that could result in wide-spread
tampering with the emission control systems, he or she may request
all driveability data and other evidence used by the manufacturer
to justify the performance statement.

For all vehicles subject to the provisions of Section 1968, Title
13, California Administrative Code, the manufacturer shall submit
with its application for certification a description of the
malfunction and diagnostic system to be installed on the vehicles,
{The vehicles shall not be certified unless the Executive Officer
finds that the malfunction and diagnostic system complies with the
requirements of Section 1968).

Certification, if granted, is effective only for the vehicle/engine
family described in the original manufacturer's certification
application. Modifications by a secondary manufacturer to
vehicles/engines shall be deemed not to increase emissions above
the standards under which those vehicles/engines were certified and
to be within the original certification if such modifications do
not: (1) increase vehicle weight more than 10 percent above the
curb weight, increase frontal area more than 10 percent, or result
in a combination increase of weight plus frontal area of more than
14 percent; or (2) include changes in axle ratio, tire size, or
tire type resulting in changes in the drive train ratio of more
than 5 percent; or (3) include any modification to the emission
control system. No originally certified vehicle/engine which is
modified by a secondary manufacturer in a manner described in items
(1) through (3) of the preceding sentence may be sold to an
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ultimate purchaser, offered or delivered for sale to an ultimate
purchaser, or registered in California unless the modified
vehicle/engine is certified by the state board in accordance with
applicable test procedures to meet emission standards for the model
year for which the vehicle/engine was originally certified.

For the purposes of this subsection, "secondary manufacturer" means
any person, other than the original manufacturer, who modifies a
new motor vehicle prior to sale to the ultimate purchaser.

A statement must be supplied that the production vehicles shall be
in all material respects the same as those for which certification
is granted.

The-mechanism-for-adijusting-the-idle-airffuel-mixtures-if-anys
shall-be-desigred-se-that-eithers

¢4} The-mixture-adjustment -mechanism-is-pet-visibles-even-with-the
a+e-eleaner-removeds-and-speeiat-teols-andior-precedures~-are
required-to-make-adiustmentss-or

{34} In-the-alterpative;-the-Executive-0fficer-mays-yUpon~reasenable
rotice-to-the-manufactupers-reguire-that-a-certification-test
of-a-vehicle-be-conducted-with-the-idle-airifuel-mixture-at
any-setting-which-the-Executive-0fficer-finds-correspends-te
settings-}ikely-to-be-eneountered-in-actdal-user--The-Executive
gffiecer;-in-making-this-findings-shall-consider-the-difficuity
ef-making-adjustments;-damage-te-the~-earbdreter-in-the-event
of-any-effort-to-make-an-improper-adjustment;-and-the-need-te
replace-parbs-fellewing-the-adjustments

The-manufacturer-shald-submit-for-appreval-by-the-Executive
Bfficer-his-or-her-prepesed-method-for-compliance-with-this
requirement-in-his-er-her-preliminary-application-for
certifications
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APPENDIX I

List of Sections of Subparts A and B, Part 86, Title 40,
Code of Federal Regulations, Incorporated by Reference

This Appendix sets forth the sections of Subparts A and B, Part 86,
Title 40, Code of Federal Regulations, as adopted or amended by the U.S.
tnvironmental Protection Agency (EPA) on the date Tisted for each section,
which are incorporated by reference in "California Exhaust Emission Standards
and Test Procedures for 1988 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty VehicTes.™

ATl of the 1ncorporated federal provisions were in effect as of
Seven additional sections adopted by EPA

mode veh1c1es are not included: Sections 86.91-2, 86.91-21, 86.91-23,
86.91-28, 86.91-29, 86.97-30, and 86.971-35. However, the terms of these
sections as they pertain to passenger cars, light-duty trucks, and medium-duty
vehicles are identical to the corresponding incorporated federal sections
applicable commencing with 1988 model year vehicles: Sections 86.88-2,
86.88-21, 86.88-23, B86.88-28, 86.88-29, 86.88-30, and 86.88-35.

Subpart A - General Provisions for Emission Regulations for 1977 and Later
Model Year New Light-Duty Vehicles, 1977 and Later Model Year New Light-Duty
Trucks.

g86.085-1 General applicability. WAye¢W/18//1988 July 7, 1986.

36.082-2 Definition. November 2, 1982.

§86.084-2 Definition. December 10, 1984.

§86.085-2 Definition. November 16, 1083.

§86.088-2 Definition. March 15, 1985.

§86.078-3 Abbreviations. January 21, 1980.

§86.084-4 Section numbering; construction. September 25, 1980.

§86.084-5 General standards; increase in emissions,; unsafe conditions.
November 3, 1982.

§86.078-7 Maintenance of records; submitied information; right of entry.
November 2, T9827.

§86.087-8 Emission standards for 1987 light duty vehicles. January 24, 1984.

§86.088-9 Em1ss1on standards for 1987 model Tight-duty trucks. WAFER/18{/198%

July 7, 1986.
§86 080 12 Alternative certification procedures. April 17, 1980.
Alternative durability program, May 19, 1983.

§86. 084 14 Small-volume manufacturers certification procedures. January 31,
1985.

86.085-20 Incomplete vehicles. January 12, 1983.
§§6.088-2§ Application for certification. March 15, 1985.
86.085-22 Approval of application for certification; test fleet selection,
etc., Addugy/20//138% July 7, 1986.
§86.088-23 Required data. July 19, 1985.

§86.085-24 Test vehicles and engines. January 31, 1985.
§86.085-25 Maintenance. MW@Y@mBEr/164/1982 July 7, 1986.
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86.087-25 Maintenandé///WMa¥¢W/13/ 1985 July 7, 1986.
86.088-25 Maintenance. WAY¢W/J3//1983 July 7, 1986.

§86.084-26 Mileage and service accumulation; emission measurements.

PLLeBéy

ITI7T927 July 7, 1986,
§86.085-27 Special test procedures. January 12, 1983.
§86.088-28 Compliance with emission standards. le¢ﬁé%5!/1985 July 7, 1986.

286.088-29 Testing by the Administrator. March 15
86.088-30 Certification. January 24, 1984.

286.079-31 Separate certification. September 8, 1984.
86.079-32 Addition of a vehicle or engine after certification.

September 8,

1977,

§86.079-33 Thanges to a vehicles or engine covered by cert1f1cat1on
September 8, 1977.

§86.082-34 Alternative procedures for notification of addition and changes.
November 2, 1982.

§86.088-35 Labeling. Mdv¢i/I3//1983 December 31, 1985.

§86.079-36 Submission of vehicle identification numbers. November 14, 1978.

§86.085-37 Production vehicles and engines. January 12, 1983.

§86.085-38 Maintenance instructions. WNoyeuBer/ 64/1983 July 7, 1986.

§86.087-38 Maintenance instructions. March 15, 1985.

286.079-39 Submission of maintenance instructions. September 8, 1977.
86.084-40 Automatic expiration of reporting and record keeping requirements.

September 25, 1980.

Suppart B-Emission Regulations for 1977 and later Model Year New Light-Duty
Vehicles and New Light-Duty Trucks Test Procedures.

§86.101 General applicability.

4$86.102 Definitions. March 5, T1980.

§86.103 Abbreviations. March 5, 1980.

$86.104 Section numbering, construction. June 28, 1977,

§86.105 Introduction; structure of subpart. March 5, 1980.

§86.106-827 Equipment required; overview. March 5, 1980.

386, 107-/8 Sampling and analytical system evaporaf1ve emissions.
June 28, 1977.

§86.108-79 Dynamometer. September 12, 1977.

§86.109-82 Exhaust gas sampling system; gasoline-fueled vehicles.
March 5, 1980.

§86.110-82 Exhaust gas sampling system; diesel vehicles.

§86.111-82 Exhaust gas analytical system. March 5, 1980.

§86.112-82 Weighing chamber (or room) and microgram balance specifications.
March 5, 1980.

§851713f§27 VAET/Speeifidatidns/ /Redeniper/104/X984L

13-87 Fuel Specification. July 7, 1986.

5‘6 14-79 Analytical gases. November 14, 1978.

§86.115-78 EPA urban dynamometer driving schedules. June 28, 1977.

§86.116-82 Calibrations, frequency and overview. March 5, 1980.

386.117-78 Evaporative emission enclosure calibrations. June 28, 1977.

586.118-78 Dynamometer calibration. June 28, 1977.

June 28, 1977.

October 13, 1981.

§86.119-78 CVS calibration.

June 28, 197/.

§86.120-82 Gas meter or flow instrumentation calibration, particulate

measurement.

March 5, T4Y80.
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§86.121-82

Hydrocarbon analyzer calibration. March 5, 1980.

§86.122-78

Carbon monoxide analyzer calibration. June 28, 1977.

§86.123-78

Oxides of nitrogen analyzer calibration. September 12, 1977.

386.124-78

Carbon dioxide analyzer calibration. June 28, 197/,

§86.126-78

Calibration of other equipment. June 28, 1977.

§86.127-82

Test procedures; overview. March 5, 1980.

86.128-79

Transmission. November 14, 19/8.

§86.129-80

Road Toad power test weight and inertia weight class

determination.

November 14, 1978.

§86.130-78

Test sequence; general reguirements. November 14, 1978.

386.131-/8

Vehicle preparation. June 28, 1977.

586.132-82

Vehicle preconditioning. March 5, 1980.

§86.133-/8

Diurnal breathing loss test. November 16, 1983.

$86.134-/8

Running loss test. December 10, 1984.

§86.135-82

Dynamometer procedure. December 10, 1984.

§86.136-82

Engine starting and restarting. March 5, 1980.

§86.137-82

Dynamometer test run, gaseous and particulate emissions.

March 5, TY380.

§86.138-78 Hot soak test. June 28, 1977.

§86.139-82 Diesel particulate filter handling and weighing. March 5, 1980.
§86.140-82 Exhaust sample analysis. March 5, 1980.

$86.142-82 Records reguired. March 5, 1980.

§86.143-78 CalcuTations; evaporative emissions. March 15, 1985.

§86.144-78 Calculations; exhaust emissions. December 10, 1984.

§86.145-82

Calculations; particulate emissions. October 13, 1981.
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 APPENDIX II

Exhaust Emissian-Data Vehicle Selection Criteria Far
Passenger Lars, Light-Duty 1rucks and Medium-Duty Vehicles

1. Selection of Exhaust Emission-Data Vehicles (see flow diagram on page
17-4)

A. Item 1 of the attached emission-data vehicle selection worksheet
{page I1-5) shall be prepared with the highest projected sales engine
displacement-system combination first and the remainder in order of decreasing
projected sales vaiume,

) B. For engine families with a single engine dispiacement-exhaust
emission control system combination representing /U percent or more of the
projected saies.

1. The first vehicle selection will be determined as follows:

_ a. The engine displacement-exhaust emission control system
combination shall be the one with the highest prajected sales. (ltem |, on

worksheet.!

b. Using the data entered in Item 2 of the worksheet and
the formula shown below, the equivalent test weight of the vehicle is
determined from the calculated sales weighted equivalent test weight for that
engine displacement-exhaust emission controt system combination.

Sales Weighted Test Weight

Determine the sales weighted test weight as follows:

¥y = Test weight of i'th class
S; = Sales volume of i'th class
N .= Number of test weight classes
' \

SWTW = Sales Weighted Test Weight

N

z S5T;

i=1
SWTW =

N

L S4

i=1
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Select the equivalent test weight that includes the calculated SWTW. If the
SWIW 1s exactly between two equivalent test weighfs, seiect the higher
equivalent test weight. Similarly, if there are no vehicles with the desired
displacement-exhaust emission control system combination in the same
equivalent test weight that includes the calculated SWTW, the next higher
equivalent test weight that contains such a vehicle will be specified.

c. The transmission will be the class with the highest sales
for the engine displacement-exhaust emission control system combination {Item
3, worksheet). If the highest sales transmission class is not available in
the equivalent test weight determined in (b), abave, the next higher
equivalent test weight with the highest sales transmission ¢lass will be
selected. If manual transmissions are the highest selling class, the
transmission configuration with the highest sales should generally be selected
(Item 4, worksheet. If the manufacturer wishes to test a vehicle with an M-4
transmission both as an M-4 vehicle and an M-3 vehicle, use of the vehicle
with an M-4 transmission will be allowed provided the first three gear ratios
are identical in both transmissions. Similarly, use of an M-5 will be aliowed
to represent both an M-5 vehicle and an M-4 vehicle, providing the first four
gear ratios are identical in both transmissions.

d. The highest selling engine code within the engine
displacement-exhaust emission control system-equivalent test weight-
transmission class combination will be specified {Item 5, worksheet).

e. The highest selling body style within the engine
displacement-exhaust emission control system-equivalent test weight-
transmission class-engine code combination will be specified (Item 6,
worksheet.)

f. The N/V ratio will be the standard ratio (standard tire and
axle ratio combination) for the vehicle selected {Item 7, worksheet).

g. Standard or optional equipment that can reasonably be
expected to influence emissions {Item 8, worksheet) and is expected to be
installed on more than 33 percent of the vehicles in the car line within the
engine-system combination shall be specified {and the full estimated weight of
those items shouTd be incTuded in the curb weight computation) unless an item
is not available on the particular vehicle specified. Other standard or
optional equipment expected to be installed on more than 33 percent of the
vehicles in the car line within the engine-system combination shall have their
full estimated weight incTuded in the curb weight computation and be included
in_the specified vehicle's weight. Overdrive units are considered
transmission configurations and not items of optional equipment. The weight
of an overdrive unit should be included in the curb weight computation of
vehicles with such units. {In other words, the weight of overdrive units
shoul? not be disregarded when car line sales of such items are 33 percent or
less.
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2. The second vehicle will be determined as follows:

a. The transmission class, from Item 3 of worksheet, with the
second highest sales will be specified if this transmission class has
projected sales of more than 30 percent of the engine displacement-exhaust
emission control system combination. The equivalent test weight, engine code,
body style, N/V ratic, and optional equipment specified for the second vehicle
are determined by criteria in Section 1.

b. If the second transmission class does not meet the criteria
of 2.a. above, the second vehicle will be the worst case vehicle selected from

the family.

c. For engine families with multiple displacement-emission
control system combinations, the first vehicle selection will be highest sales
combination, and the second vehicle selection will be second highest sales
combination. Other vehicle confiqguration details will be as in Section B.1.b.
through B.1.g.

d. An_exception to the two maximum emission-data vehicles may
aoccur for engine families with vehicles in multiple standard classifications,
1.e., 1oaded vehicle weight classifications for light-duty trucks and/or
medium-duty vehicles. The first vehicle selection will be determined as abave
in B.1. in the highest sales loaded vehicle weight classification, and the
subsequent vehicle selection(s) will be a worst case vehicle(s) in the other
loaded vehicle weight classification(s).




FLOW DIAGRAM FOR SELECTING ARB
PC, LDT AND MDV EXHAUST EMISSION-DATA VEHICLES

COMPLETE ITEM 1 OF ARB'S
EMISSION-DATA VEHICLE SELEC-
TION WORKSHEET

SELECT FIRST DATA VEMICLE AS
OUTLINED TN MAC #C4-01, APPEN{
DIX 8, SECTION 8.1.b. THROUGH
B.1.9. USING PROJECTED SALES
INFORMATION FOR THE (70 X OR
MORE) SYSTEM COMBINATION.

CLE CONFIGURATIONS IN

QULTIPLE LYW STANDARDS YES

SELECT FIRST DATA VEHICLE RE-
PRESENTTRG THE HIGHEST PROVEC-
TED SALES SYSTEM COMBINATION.
USING SALES INFORMATION FOR
THIS SYSTEM COMBIKATION, CETER:
MINE YEHICLE CONFIGURATION DE-
TAILS AS OQUTLINED 1M MAC ¢84-
01,APPENDIX B, SECYION 8.1.b.
THROUGH B.1.q.

HICLE CONFIGURATIONS
N MULTIPLE Lve**+STANDARDS

YES

CLASSIFICATIONS?

TRANSMISSION CLASS,
ACM 1TEM 3 OF THE WORKSHE

CONG DavAa ¥in Le H
INCLUDES ThE szcouo HIGHEST
SALES TRANSMISSION CLASS. VE-
HICLE COMFIGURATION CETAILS
DETERMINZG Y CRITRIA [N MAC
#84-01, APPENDIX B, SECTION
B.1. USING THE SAME SALES IN-
FORMAT SN AS USED FOR THE
FJAST DATA VEHICLE SELECTION

SECOMD DATA VEHICLE SELECTION
BASED (4 MANUFACTURER'S DETER-
MINATION OF THE WOAST CASE
VEHICLE CONFIGURATION IN THE
ENGINE FAMILY.

|

SECOND DATA VEMICLE REPRESENT
THE WORST CASE VEHICLE CONFIGH
URATIQN, AS DETERMINED BY THE
MANUFACTURER, TN THE HEXT
HIGHEST PROJECTED SALES Lvi**
CLASSIFICATION,

P e hed

CTAYRT VERTCLE Er’ PPLICABLE) |
nREPRESENTS THE WORST CASE VE- '
IHICLE CONFIGURATION, AS DEYER-
'MINED BY THE MANUFACTURER, IN !
|THE REMAINING LvW** STANDARD :
:CLASSIFICATION. '

1

]

| I cmmm————— -

** " yW" = LOADED VEHICLE HE]GHT

LASSIFICATIONS?

SELECT SECOND OATA VEHICLE ﬁ]
FROM KEXT HIGHEST SALES Svs-
TEM COMBINATION. USING SALES |
INFORMATION FOR THIS SYSTEM
COMBINATION, DETERMINE VERICLE
CONF IGURATION DETAILS AS OUT-
LINED [4 MAC # 84-01, APPENDIX
B,SECTION B,1,b.THROUGH 8.1.9.

* "SYSTEM COMBINATION"
DISPLACEMENT-EXHAUST EMISSIoH
CONTROL SYSTEM COMBINATION
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1.

a)

Emission-Data Vehicle Selection Worksheet

b)

c)

d)

2.

3.

a)
b)

Manufacturer Date
Engine Family
Engine Emission Control
Displacement System Unit Percent  Cummulative%
Sales Weighted Test Weight
Total projected sales
Test Weight - 1b. Sales Volume
Calculated SWTW 1bs. Equivalent Test Weight 1bs.
Transmission Selection
Sales Percentage High
Class Volumes Sales Sales
Transmission Configuration
Sales High
Configuration Volumes Sales

a}
b)
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‘ Sales High
. 5.  Engine Code (within 1, 2, 3, and 4 above)  Volumes Sales

Sales High
6. Body Style (within 1, 2, 3, 4, and 5 above) Volumes Sales

. 7. STD Axle STD N/V

8. Options over 33 percent

g. Second and Subsequent Selections Vehicles

a) High Sales Engine Displacement-Exhaust Emission Control System

b} Second-Highest Selling Transmission Class

Designated Second and Subsequent Selections Vehicles

Eng. Evap.
Disp. Code Code Model Trans. ETW Axle N/V
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APPENDIX II1

Determination of Acceptable Durability Test Schedule*

A manufacturer may determine mileage test intervals for durability-data

vehicles subject to the conditions specified in 40 (FR 86.082-26. The

following procedure shall be used to determine if the schedule is acceptable

to the Executive Officer.

1.

2.

(993
.

lb

Select exhaust system mileage test points and maintenance mileage
test points for proposed {prop) schedule.

Calculate the sums of the sguares corrected to the mean of the
system mileages at the proposed test points:

2 2
A = (X - X N
prop L 2(x5) CZX)/Norap
Where:
X = Individual mileages at which the vehicle will be tested.

|=
il

Total number of tests (including before and after maintenance
tests).

(Subscript "p" refers to proposed test schedule).

Determine exhaust system mileage test points and maintenance mileage
test points based on testing at 5, 10, 15, 20, 25, 30, 35, 40, 45, and
oU thousana miles and maintenance miieage test points sefecled Tor the
proposed schedule in Section 1. This schedule wil{ be designated as the
standard (std) test schedule.

Calculate the sums of squares corrected to the mean of the standard test
schedule.

- 2 z
Bstd =0 z(Xs) - (2 Xs) /Ns]std

Where:

| >
]

Individual mileages at which the vehicle will be tested.

N Total number of tests (including before and after maintenance).

*for diesel-powered vehicles equipped with periodically regenerating trap

oxidizer systems {or those with continuously regenerating trap oxidizer

systems elected to be certified to the provisions of diesel-powered vehicles

with periodically regenerating trap oxidizer systems], additional test

schedule requirements for regeneration tests must be met as outlined 1in

subparagraphs 6,a.Z. and 6.b0.3. in these procedures.
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APPENDIX TV

Procedure for Determining An Acceptable Exhaust Regeneration Durability-Data

Test Schedule for Diesel-Powered VehicTes, Equipped with Periodically

Regenerating lTraps Dxidizer Systems.

1.

|<.u
-

Select exhaust system mileage test points for proposed (prop)
schedule.

Calculate the sums of the squares corrected to the mean of the
system mileages at the proposed test points:

2 5 i
' Z 2,yi
prop = LE(Rg) = (2% ) Mylprgp

Where:
X = Individual mileages at which the vehicle will be tested.
N = Total number of regeneration emission tests. |

(Subscript ard-superseripE-Uil "p" refers to proposed test
schedule}.

The exhaust system mileage tests points at 5,000, 20,000, 35,000,
and 50,000 miles will be designated as the standard (std) test
schedule.

Calculate the sums of square corrected to the mean of the standard
tests schedule.

2 -
T4t b g =LoEr - € SRl

- 2 2
Borg = | EAX) - (\Exs) Nolstg

Where:
X = Individual mileages at which the vehicle will be tested.
N =  Total number of regeneration emission tests.

(Subscript amd-superseript-¥j¥ “s" refers to standard
test schedule)
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5. Refer to Table I and determine 44 t, at {M-2+ (Np-2) pro
degrees of freedom and 44 to at ZN3E2+ (Nq-Z)stﬁ—ﬁegregs gf
freedom. _

8 ‘ i ;2
- —{"/“2’(”1")"‘;,?0'5 —x e N MY s

tY std
i Sorop 2 B Bstd
| .

the proposed plan is acceptable.

7 - Table I
Degrees of Freedom

N-2 t B-680

1 6.314

2 2.920

3 2.353

4 2.132

5 2.015

6 1.943

7 1.895

8 1.860

9 1.833

10 1.812

11 1.796

12 1.782
13 1.771

14 1.761
15 1.753 |
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APPENDIX V

Pollutant Mass Emissions Calculation Procedure for Vehicles

Equipped with Periodically Regenerating Trap Oxidizer Systems

These calculation procedures are based on the Federal CVS-1975 Test Procedure.

The reported test results shall be computed by use of the following formulas:

COCOHC

COdm
COq

C0p

COgm

COmass

co
Zeonc

co
26

co

2mass
Densitygcq
Density CO2

DensityHC

i

Carbon monoxide concentration of the dilute exhaust sample
corrected for background, water vapor, and CO2 extraction,
in ppm.

Carbon monoxide concentration of the dilution air sample as
measured, in ppm.

Carbon monoxide concentration of the diiution air corrected
for water vapor extraction, in ppm.

Carbon monoxide concentrations of the dilute exhaust sample
volume corrected for water vapor and carbon dioxide
extraction, in ppm. The calculation assumes the carbon to

hydrogen ratio of the fuel to be 1:3.802 for natural gas and
1:2.658 for LPG.

Carbon monoxide concentration of the dilute exhaust sample as
measured, in ppm.

Carbon monoxide emissions, in grams per test phase.

Carbon dioxide concentration of the dilute exhaust sample
corrected for background and water vapor, in percent.

Carbon dioxide concentration of the dilute exhaust sample, in
percent.

Carbon dioxide emissions, in grams per test phase.
Density of carbon monoxide is 32.97 g/ft3 at 68°F and
760 mm., Hg pressure.

Density of carbon dioxide is 5385 51.81 g/ft3 68° and 760
mm. Hg pressure.

Density of _hydrocarbons is 18.64 g/ft3 for natural gas and
17.28 g/ft3 for LPG assuming an average carbon to hydrogen
ratio of 1:3.802 for natural gas and 1:2.658 for LPG, at 68°F
and 760 mm Hg pressure.
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DensityN02

DF

HCCOI’IC

HC4

HCe

HCmass

Density of oxides of nitrogen is 54.16 g/ft3 assuming
they are in the form of nitrogen dioxide, at 68°F and 760
mm Hg pressure.

Dilution Factor

Absolute humidity in grains of water per pound of dry air.
Hydrocarbon concentration for the dilute exhaust sample
corrected for background, in ppm carbon equivalent, i.e.,
equivalent propane X 3.

Hydrocarbon concentration of the dilution air as measured, in
ppm carbon equivalent,

Hydrocarbon concentration of the dilute exhaust sample, in
ppm carbon equivalent.

Hydrocarbon emissions, in grams per test phase.
Humidity correction factor

Number of revolutions of the positive displacement pump
during the test phase while samples are being collected.

Oxides of nitrogen concentration of the dilute exhaust sample
corrected for background, in ppm. :

Oxides of nitrogen concentration of the dilute air as
measured, in ppm.

Oxides of nitrogen concentration of the dilute exhaust sample
as measured, in ppm.

Oxides of nitrogen emissions, in grams per test phase.
Barometric pressure, in mm. Hg.
Saturated vapor pressure, in mm. Hg at ambient dry bulb temp.

Pressure depression below atmospheric measured at the inlet
to the positive displacement pump.
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Tp = Average temperature of dilute exhaust entering positive
displacement pump during test while sampies are being
collected, in degrees Rankine.

Ra = Relative humidity of the ambient air, in percent.

Vinix = Total dilute exhaust volume in cubic feet per test phase
corrected to standard conditions (528°R and 760 mm. Hg)

Vo = Volume of gas pumped by the positive displacement pump, in
cubic feet per revolution. This volume is dependent on the
pressure differential across the positive displacement pump.

Yot = Mass emissions as calculated from the "transient" phase of the
cold start test, in grams per test phase.

Ynt s Mass emissions as calculated from the "transient" phase of the
hot start test, in grams per iest phase.

Yo = Mass emissions as calculated from the “stabilized" phase of the
cold start test, in grams test phase.

Y wm = Weighted mass emissions of each pollutant, i.e., HC, CO, or
NOx, in grams per vehicle mile.

Det = The measured driving distance from the "transient" phase of the
cold start test, in miles.

Dht = The measured distance from the “"transient” phase of the hot
start test, 1n miies.

= The measured driving distance from the "stabilized" phase of
the cold start test, in miles.

u:

For passenger cars, light duty trucks, and medium duty vehicles:
(a) The mass emissions of each pollutant in grams per mile is

¥wh--=--{0+43¥et~+-0+67-¥YRt-+-¥5} /7 xBocmuaumm
Yym = 0.43 ((Yey + Yo)/(Det + Dg))
+ 0.57 ((Ypht_*+ Y5)/(0ph + Dg))

(b)  The mass of each pollutant for each phase of both the cold start test
and the hot start test is determined from the following:

(1) Hydrocarbon mass:
HCmass = Vmix X Densityyc x (HCgqnc/1,000,000)

(2) Oxides of nitrogen mass:
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NOxpass = Vmix X Densitypyp szH X {NOxegonc/1,000,000)

Ky = humidity correction factor

(3) Carbon monoxide mass:

COmass = Vmix X Densitycp x (COconc/1,000,000)
Carbon dioxide mass:

€0, = Vpix X Density g x {COp /100)
mass 2 conc

Vo x N x (Py - P;) x 528
(760) (Tp)

Vimix

HCCO"C = HCe - HCd (] -1 /DF)
NOXConC = NUXe - NOXd (] -1 /DF)
COCO"C = COe - COd (]‘1/DF)

C0e = (1-0.02901 €O - 0.000323 Ry} COgy for natural gas
e
CO0e = (1-0.02328 COp - 0.000323 R;) COgp for LPG
e
C0g = (1-0.000323 Ry) CO4m
KH = 1
T-0.0047{H-75)
(43.478R3) (Pd)
H =
Pd X Ry
Pg -
100
DF = g.77 for natural gas
CO0p + (HCg + COg) x 1074
e
OF = 11.7 for LPG

C0p + (HCg + COg) x 10-%
e
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Pollutant Mass Emissions Calculation Procedure for Vehicles
Equipped with Periodically Regenerating Trap Oxidizer Systems

Exhaust Emissions

Amend subparagraph § 86.144-78(a) in Part 86, Title 40, Code of Federal
Regulations (CFR) to read:

The final reported test results shall be computed by the use of the
following formula:

(a) For light-duty vehicles and light-duty trucks:

Ywm = 0.43 ((Yct + Ys)/(Dct + Ds)) + 0.57 ((Yht + Ys)/(Dht + Ds))
For purposes of adjusting emissions for regeneration:

Re = {{Yrl - Yct) + (Yr2 - Ys) + (Yr3 - Yht))/(Dct + Ds + Dht)

Yr = Ywm® + Re

Where:

Ywn = Weighted mass emissions of each pollutant, i.e., HC, CO, NOx or
COy, in grams per vehicle mile.

Yct = Mass emissions as calculated from the "transient® phase of the
cold start test, in grams per test phase.

Yht = Mass emissions as calculated from the "transient" phase of the hot
start test in grams per test phase.

¥s = Mass emissions as calculated from the "stabilized" phase of the
cold start test, in grams per test phase.

Dct = The measured driving distance from the "transient" phase of the
cold start test, in miles.

Dht = The measured distance from the "transient" phase of the hot start
test, in miles.

Ds = The measured driving distance from the "stabilized" phase of the
cold start test, in miles,

Yr

Regeneration emission test.

Re = Mass emissions of each pollutant attributable to regeneration in
grams per mile.

* Ywm is derived using the emission data from a test with no regeneration.
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Yrl = Mass emissions, during a regeneration emission test, as calculated
from the "transient" phase of the cold start test, in grams per test
phase.

YrZ = Mass emissions, during a regeneration emission test, as calculated
from the "stabilized" phase of the cold start test, in grams per test
phase.

Yr3 = Mass emissions, during a regeneration emission test, as calculated
from the "transient" phase of the hot start test in grams per test phase.

Particulate Emissions

Amend subparagraph §86.145-82(a) in Part 86, Title 40, Code of Federal
Regulations (CFR) to read:

(a) The final reported test results for the mass particulate (Mp) in
grams/mile shall be computed as follows.

For purposes of adjusting emissions for regeneration:

Mp = 0.43(Mp1 + Mp2)/(Dct + Ds) + 0.57 (Mp3 + Mp2/(Dht + Ds)

it

Re = ((Mprl - Mp1) + (Mpr2 - Mp2) + (Mpr3 - Mp3))/(Dct+Ds+Dht)

Mpr = Mp* + Re
Where:

(1) Mp1 = Mass of particulate determined from the "transient" phase of

the cold start test, in grams per test phase. (See
§86.110-82(c) (1) for determination.)

(2) Mp2 = Mass of particulate determined from the "stabilized" phase of
the cold start test, in grams per test phase. (See
§86.110-82(c)(1} for determination.)

(3) Mp3 = Mass of particulate determined from the "transient" phase of
the hot start test, in grams per test phase. (See §86.110-82(c)(1)
for determination.)

(4) Dct = The measured driving distance from the "transient" phase of
the cold start test, in miles.

(5) Ds = The measured driving distance from the "stabilized" phase of
the cold start test, in miles.

* Mp is derived using the emission data from a test with no regeneration.
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(6)

{7)
(8)
(9)

(10)

(1)

Dht = The measured driving distance from the “"transient" phase of
the hot start test, in miles.

Mpr = Regeneration emission test
Re = Mass of particulate attributable to regeneration in grams/mile.

Mpr1 = Mass of particulate determined, during a regeneration
emission test, from the "transient" phase of the cold start test,
in grams per test phase.

{See § 86.110-82(c)(1) for determination.)

Mpr2 = Mass of particulate determined, during a regeneration
emission test, from "stabilized" phase of the cold start test, in
rams per test phase.
See § 86.110-82(c)(1) for determination.)

Mpr3 = Mass of particulate determined, during a regeneration
emission test, from the "transient" phase of the hot start test, in
grams per test phase.

(See § 86.110-82(c)(1) for determination.)
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Fuel Economy Calculations for Gaseous Fuels
Based on the Cold Start CVS-1975
Federal Test Procedure

Assume the fuel meets HD-5 specifications (95% C3Hg, 5% nCgHyg, by volume)

1. Physical constants of Propane and Normal Butane
Liquid
Liquid Density Density of HD-5
Component Mol. Wt. Sp. Gr. 1b/gal @ 600F 1b/gal_at 60°F
C3Hg 44,054 0.508 4,235 x (0.95) = 4.0233
nCqHig 58.12 0.584 4.868 x (0.05) = _.2434
4,2667

2. Density of the HD-5 fuel

(0.95 X 4.235) + (0.05 X 4.868) = 4.267 1b/gal @ 60°F

3. Molecular Weights

Specie Mol. Wt.

C 12.01115

H 1.00797

0 15.9994

Co 28.01055

€Oy 44.00995

*CHy geg 14.6903

*Average ratio of Hydrogen to carbon atoms in HD-5 fuel.

C3Hg 8 = 2.666 x 0.95 (% propane) = 2.533
nC4H1p 10= 2.5 x 0.05 (% Butane) = 2;;23

4. Weight of Carbon in:

CO = wt. of CO x (12.01115/28.01055) = wt CO x (0.429)
COp = wt of CO» x (12.01115/44.00995) = wt COp x (0.273)
CHp 658 = wt. of CHy ggg x (12.01115/14.6903) = wt CHp g5g x (0.818)
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Wt. of Carbon per gallon of LPG

wt. of carbon = 4.2667 1bs/gal x 453.59 gms/1b x 0.81

Fuel economy:

grams C/gal _ = miles/gal.
grams C in exhaust/mi

LPG = 1583 gms C/gal

8 =

1583 grams C/gal HD-5

(0.8T8(HC) + (0.4297(C0) + (0.273] (CO2)

HC
Co
CO2

CVS HC in grams/mile
CVS CO in grams/mile
CVS CO» in grams/mile

wa

2423 2421
For gasoline =

(0.866) HC + (0.429) CO + (0.273) CO2

For Natural Gas = 1535
0.75 HC + (0. +
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APPENDIX VI

Blanket Approval of Running
Changes and Field Fixes

Running changes and field fixes meeting the following definitions shall

be granted automatic or "blanket" approval by the Executive Officer,

provided that notification of changes listed in paragraph 1. below are

received by the ARB at least five working days before implementation, and

notification of changes listed in 2. through 13. below are received by

the ARB within two working days after implementation. Such automatic

approvals shall be effective when they are approved by EPA.

1.

= ]
L .

w
]

lcn
L]

I\l
L

o

For passenger cars, light-duty trucks and medium-duty vehicles:

The addition of new models to an engine family where the new

models differ from previously certified models only in model

name and curb weight (same inertia weight class), and where

the exhaust, evaporative and fill pipe emission control system

specifications do not change.

Changes in axle ratio, tire size or tire type, providing that

changes to the N/V ratio and/or load horsepower are within 5%

of the originally certified values. This includes

re-classification of base and optional axle ratios or tires.

The deletion of models or vehicle configurations.

Changes in fuel tank capacity of less than 10 percent of the

originally certified capacity, providing there is no other

modification of the evaporative emission control system.

Changes to the fuel filler system leaded fuel nozzle

restrictor, where EPA preemption is involved.

Advance certification of models in the next higher inertia
weight class, for use if needed later.

Changes in tailpipe length of less than ten inches.

The following changes involving spark plugs:

a. The addition of resistor-type spark plugs if nonresistor
spark plugs are standard, or vice-versa, providing the
secondary circuit resistance changes less than 5 percent.

b. The addition of alternate heat ranges within one range of
the originally certified spark plugs.

c. The change of spark plug gap within 15 percent of
originally certified spark plug gap.
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*

10.

Changes to component part numbers when there are no changes in
the materials used or to the performance specifications (e.qg.,
distributor advance curves, carburetor flow curves, fuel pump
supply pressure, etc.). These changes may be the result of
parts consolidation, changes in supplier, addition/deletion of
peripheral items such as brackets, and minor dimensional
changes where the durability and performance are not affected.

Changes in the crankcase emission control system where EPA

11.

preemption is involved, excluding revisions that could have an
interaction effect on exhaust emissions (e.g., PCV purge flow

changes ).

Changes submitted under the alternate or concurrent

12,

notification procedure in 40 CFR 86 which would otherwise
qualify for automatic or "bTanket™ status.

Changes in the physical location of a vacuum hose connection

13.

with no change in the relationship between vacuum, speed, load
or any other vacuum-related parameter, provided that the
changes do not render the vacuum hose routing diagram
unrepresentative.

Changes in exhaust system cross sectional area, if this area

equals or exceeds the minimum area in the system.
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ATTACHMENT E

This attachment contains the amendments proposed for adoption July 24, 1986
shown in conjunction with the amendments related to the 0.4 gram per mile
(g/mi) oxides of nitrogen (NOx) standard which were approved by the Board
April 25, 1986. The 0.4 g/mi NOx amendments are being distributed for a
supplemental 15-day public availability period prior to adoption.

In this attachment, the regulations and test procedures as they are being
amended by the 0.4 g/mi NOx action are treated as the existing provisions.
Additions proposed for consideration at the July 24, 1986 public hearing are
shown by underline, and deletions are shown by strikeout. This attachment is
made up of four parts: E/A, E/B, E/C, and E/D. The parts correspond to the
proposed amendments contained in Attachments A, B, C, and D, respectively. 1In
parts E/C and E/D, only the portions of the test procedures affected by the
0.4 g/mi NOx amendments are shown; the remainder of the test procedures would
be as proposed in Attachments C and D.

Part E/A, containing amendments to Title 13, California Administrative Code,
Section 1960.1, shows appropriate amendments to Section 1960.1(e}, which will
be added by the 0.4 g/mi NOx action. The amendments to subsection (e) simply
reflect amendments proposed to subsection (d), and would have no additional
substantive effect. Part E/B, showing the amendments to Title 13, California
Administrative Code, Section 1960.1.5, shows modifications to portions of
Section 1960.1.5(a) which are being added in the 0.4 g/mi NOx action. New
amendments are shown relating to a necessary changeover from references to
Equivalent Inertia Weight (EIW) to references to Loaded Vehicle Weight (LVW),
and associated changes to weight ranges shown in the reguiation. These
c?anges are nonsubstantive -- the EIW and LVW weight ranges have an identical
effect.



ATTACHMENT E/A
PROPOSED

Amend Title 13, California Administrative Code, Section 1960.1,
subsections (d), (e) and (h), to read as follows:

1960.1 Exhaust Emission Standards and Test Procedures--1981 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles.

(d)(1) The exhaust emissions from new 1984 through 1987 1988 model
passenger cars, light-duty trucks, and medium-duty vehicles and-rew-1984
through-1990-medel-passenger-earss-1ight-duty-trueks-and-medium-duty-vehicles
peeduced-by-a-small-velume-manufacturer, subject to registration and sold and

registered in this state, shall not exceed:

1984 THROUGH 1987 3988 EXHAUST EMISSIONS STANDARDS{6)
(grams per mile)

Equivalent Durability
Inertia Vehicle Oxides of
Vehicle Weight Basis Non-Methane Carbon  Nitrogen
Type(1) (Ibs.) (2) (mi) Hydrocarbons(3) Monoxide (4)
PC All 50,000 0.39 (0.41) 7.0 0.4
PC(5) AT 50,000  0.39 (0.41) 7.0 0.7
PC (Option 1) All 100,000 0.39 (0.41) 7.0 1.0
PC (Option 2) All 100,000 0.46 8.3 1.0
LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.4
LDT,MDV (5) 0-3999 50,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 1) 0-3999 100,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.0
LDT,MDV 4000-5999 50,000 0.50 {(0.50) 9.0 1.0
LDT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 1.5
MDV 6000 & larger 50,000 0.60 {0.60) 9.0 1.5
MDV (Option 1) 6000 & larger 100,000 0.60 {0.60) 9.0 2.0

(1)  "PC" means passenger cars.
“LDT" means light-duty trucks.
"MDV" means medium-duty vehicles.

{2} Equivalent inertia weights are determined under subparagraph 40 CFR
86.129-79(a).

(3}  Hydrocarbon standards in parentheses apply to total hydrocarbons.
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{4) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.

(5) This set of standards for 1984 through 1987 3988 model vehicles is
optional. A manufacturer may choose to certify to these optional
standards pursuant to the conditions set forth in Section 3968=36=
1960.1.5.

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 1986
through-1988 and 1987 model years. The particulate compliance shall be
determined on a 50,000 mile durability vehicle basis.
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{2) The exhaust emissions from new 1988 model passenger cars,

light-duty trucks, and medium-duty vehicles and new 1988 through 1990 model

passenger cars, light-duty trucks and medium-duty vehicles produced by a small

volume manufacturer, subject to registration and sold and registered in this

state, shall not exceed: ,

1988 EXHAUST EMISSIONS STANDARDSL(S)
{grams per mile)

Loaded Durability

Vehicle Vehicle Oxides of
Vehicle Weight Basis Non-Methane Carbon  Nitrogen
Type (1) (Tbs.) (mi) Hydrocarbons(2) Monoxide (3)
PC All 50,000 0.39 (0.41) 7.0 0.4
PC(4) ATT 50,000 0.39 (0.47) 7.0 0.7
PC ({Option 1) ATT 100,000 0.39 (0.41 7.0 T.0
PC (Option 2) All 100,000 0.46 8.3 1.0
LOT,MDV 0-3750 50,000 0.39 (0.41) 9.0 0.4
LOT,MOV (4) 0-3750 50,000 0.39 (0.41 7.0 7.0
LDT,MDV (Option 1) 0-3750 100,000 0.39 (0.41 9.0 1.0
LDT,MDV (Option 2) 0-3750 100,000 0.46 10.6 1.0
LDT,MDV 3751-5750 50,000 0.50 (0.50) 9.0 1.0
LOT,MDV (Option 1) 3751-5750 100,000 0.50 (0.50) 7.0 15
MOV 5751 & larger 50,000 0.60 (0.60) 9.0 1.5
MDV (Option 1) 5751 & larger 100,000 0.60 (0.60) 9.0 2.0

(1) "PC" means passenger cars.
"LDT" means light-duty trucks.
"MDV" means medium-duty vehicles.

(2)  Hydrocarbon standards in parentheses apply to total hydrocarbons.

(3) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.
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(4)

This set of standards is optional. A manufacturer may choose to certify

to these optional standards pursuant to the conditions set forth in

Section 1950.1.5.

Diesel-powered passenger cars, light-duty trucks, and medium-duty

vehicles are subject to a particulate exhaust emission standard of 0.2

g/mi_for the 1988 model year. The particulate compliance shall be

determined on a 50,000 mile durability vehicle basis.
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(e) The exhaust emissions from new 1989 and subsequent model passenger
cars, light-duty trucks, and medium-duty vehicles, except those produced by a
small volume manufacturer, and new 1991 and subsequent model passenger cars,
light-duty trucks and medium-duty vehicles produced by a small volume
manufacturer, subject to registration and sold and registered in this state,
shall not exceed:

1989 AND SUBSEQUENT MODEL-YEAR EXHAUST EMISSIONS STANDARDS{63(5)
(grams per mile)

Equivalent Loaded Durability
trertia Vehicle Vehicle Non-Methane Oxides of
Vehicle Weight Weight Basis Hydro- Carbon Nitrogen
Type(1) (Tbs.] {23 (mi) carbons{3}3(2) Monoxide (3)(4)¢53
All 50,000 0.39 (0.41) 7.0 0.4
PC{?}}__ All 50,000 0.39 (0.41) 7.0 0.7
Diese All 100,000 0.46 8.3 1.0
PC (Option 2)
LDT,MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4
LDT,MDV {73(6) 0-3999 3750 50,000 0.39 (0.41) 9.0 0.7¢83(7)
Diesel LDT, 0-3999 3750 100,000 0.46 10.6 1.0
MDV (Option 2)
LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0
3751-5750
LDT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 1.5
3751-5750
MDV 5751 6000 & larger 50,000 0.60 (0.60) 9.0 1.5
MDV (Option 1) 5751 6000 & larger 100,000 0.60 (0.60) 9.0 2.0

(1)  "PC" means passenger cars.
“LDT" means light-duty trucks.
"MOV" means medium-duty vehicles.

{2} Eguivalent-imrertia-weighis-are-determined-under-subparagraph-40-CFR-
86+v3129-79{a}~

(2)43}Hydrocarbon standards in parentheses apply to total hydrocarbons.

(3)443The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.
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{4)453The standard for in-use compliance for passenger cars, light-duty trucks
and medium-duty vehicles certifying to the 0.4 g/mi NOx standard shall
be 0.55 g/mi NOx for 50,000 miles. If the in-use compliance level is
above 0.4 g/mi NOx but does not exceed 0.55 g/mi NOx, and based on a
review of information derived from a statistically valid and
representative sample of vehicles, the Executive Officer determines that
a substantial percentage of any class or category of such vehicles
exhibits, prior to 50,000 miles or 5 years, whichever accurs first, an
identifiable, systematic defect in a component listed in Section
1960.1.5(c){2) which causes a significant increase in emissions above
those exhibited by vehicles free of such defects and of the same class
or category and having the same period of use and mileage, then the
Executive Officer may invoke the enforcement authority under Sections
2112 and 2113, Title 13, California Administrative Code, to require
remedial action by the vehicle manufacturer. Such remedial action shall
be 1imited to owner notification and repair or replacement of the
defective component. As used in this section, the term "defect" shall
not include failures which are the result of abuse, neglect, or impraoper
maintenance. This provision is applicable for the 1989 through 1993

. model years only. For small volume manufacturers, this provision is
applicable for the 1991 through 1995 model years only.

(5)¢6Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to a particulate exhaust emission standard of
0.08 g/mi for the 1989 and subsequent model years. The particulate
compliance shall be determined on a 50,000 mile durability vehicle basis.

(6)£#3This set of standards is optional, A manufacturer may choose to certify

. ’]cgsght]esg standards pursuant to the conditions set forth in Section

(7)483Pursuant to Section 1960.1.5 (a)}(1)(B}, the optional standard for 1989
model year light-duty trucks and medium-duty vehicles only is 1.0 g/mi
NOx.
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(h) The test procedures for determining compliance with these standards
are set forth in "California Exhaust Emission Standards and Test

Procedures for 1981 amd-Subsegquent through 1987 Model Passenger Cars, Light-

Duty Trucks, and Medium-Duty Vehicles", adopted by the state board on

November 23, 1976, as last amended Qeteber-2;5-31988 , and in

"California Exhaust Emission Standards and Test Procedures for 1988 and

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

adopted by the state board on ‘ , 1986.

NOTE: Authority cited: Sections 39600, 39601, 43013, 43101, and 43104,
Health and Safety Code, Reference: Sections 39002, 39003, 43000, 43013,
43100, 43101, 43101.5, 43102, 43104, 43106, and 43204, Health and Safety Code.
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ATTACHMENT E/B
PROPOSED

Amend Title 13, California Administrative Code, Section 1960.1.5,

subsections {a) and (b), to read as follaows:*

1960.1.5 Optional NOx Standards for 1983 and Later Model Passenger Cars and
Light-Duty Trucks and Medium-Duty Vehicles less than 4000 1bs. Equivalent -
Inertia Weight (EIW) or 3751 lbs. Loaded Vehicle Weight (LVW).

(a)(1) Notwithstanding any other provision of this chapter, a vehicle
manufacturer may certify 1983 and later model vehicles to optional NOx

standards as follows:

(A) Passenger cars - 0.7 gm/mile - 1983 through 1988 model years.
LOT, MDV 0-3999 pounds EIW - 1.0 gm/mile - 1983 through 1988
1987 model years. LDT, MDV 0-3750 Tbs. LVW - 1.0 gm/mile - 1988
model year.

(B) For the 1989 model year, each manufacturer may certify no more
than 50 percent of its projected California model-year sales of

passenger cars, light-duty trucks (8-3999-peunrds-EIW 0-3750 1bs.

LVW), and medium-duty vehicles {6-3999-peunds-EFW 0-3750 1bs. LVW)

to the optional NOx standard as follows:

*  Sections 1960.1.5(c) and (d) would remain in effect and would not be
changed by the above proposal.
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Passenger cars ~ 0.7 gm/mi

LDT, MDV 9-3999-peunds-EIW 0-3750 1bs. LVW - 1.0 gm/mi

(C) 1989 through 1993 mode! year passenger cars weighing more than
5000-peunds-EIW 5250 1bs. LVW may be certified to the 0.7 gm/mile

NOx standard.

(D) For the 1990 through 1993 model years, a vehicle manufacturer may
certify passenger cars, light-duty trucks (8-3999-1bss-EIW 0-3750
1bs. LVW), and medium-duty vehicles (8-3999-1bs«-EIN 0-3750 1bs.

LVW) to the optional 0.7 gm/mi NOx standard subject to the
following limitations:
For each model year, the total number of passenger cars

(8-5000-pounds-EIW 0-5250 1bs. LVW) each manufacturer may

certify at 0.7 gm/mi NOx shall be limited to a maximum of

10 percent of the total previous California model-year sales
of these vehicles.

For each model year, the total number of light-duty trucks

{0-3999-pounds-EIW 0-3750 Tbs. LVW) and medium-duty vehicles

(0-3999-peunds-EIW 0-3750 lbs. LVW) each manufacturer may

certify at 0.7 gm/mi NOx shall be limited to a maximum of 15
percent of the combined total previous California model-year
sales of these vehicles.
For manufacturers certifying for the first time in
California, "previous California model-year sales" shall mean
projected California model-year sales.
(2) Notwithstanding any other provisions of this chapter, a small volume
manufacturer may certify 1989 and later model vehicles to optional NOx

standards as follows:
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(A)

Passenger cars - 0.7 gm/mile - 1989 and 1990 model years. LDT,
MDV ©-3999-peunds-EIW 0-3750 1bs. LVW - 1.0 gm/mile - 1989 and

1990 model years.

For the 1991 model year, each small volume manufacturer may
certify no more than 50 percent of its projected California
model-year sales of passenger cars, light-duty trucks (6-3999

peunds-EIW 3750 1bs. LVYW), and medium-duty vehicles (6-3999-peunrds

EXW 3750 1bs. LVW) to the optional NOx standards as follows:

Passenger cars -~ 0.7 gm/mile

LDT, MDV 9-3999-peurds-EEW 0-3750 lbs. LVW - 1.0 gm/mile

For the 1992 through 1995 model years, each small volume
manufacturer may certify passenger cars, Tight-duty trucks (8-3999

ibsz~EtW 03750 1bs. LVW), and medium-duty vehicles (0-3999-1bs=-EiW

3750 1bs. LVW) to the optional 0.7 gm/mi NOx standard subject to

the following limitations:
For each model year, the total number of passenger cars

(0-5600-pounrds-EIN 0-5250 1bs. LVW) each manufacturer may

certify at 0.7 gm/mi NOx shall be limited to a maximum of

10 percent of the total previous California model-year sales
of these vehicles.

For each model year, the total number of light-duty trucks

{0-3999-pounds-EIN 3750 1bs. LVW) and medium-duty vehicles

(9-3999-geunds-EIW 3750 1bs. LVW) each manufacturer may

certify at 0.7 gm/mi NOx shall be limited to a maximum of 15
percent of the combined total previous California model-year

sales of these vehicles.
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For manufacturers certifying for the first time in
California, "previcus California model-year sales" shall mean

projected California model-year sales.

(b) Testing of vehicles certified under this section shall be conducted
in accordance with the California Exhaust Emission Test Procedures applicable

to either 1981 through 1987 or 1988 and subsequent model passenger cars,

light-duty trucks, and medium-duty vehicles certified to the primary

California Standards for 50,000 miles.

NOTE: Authority cited: Sections 39600, 39601, 43013, and 43101, Health and
Safety Code Reference: Sections 39002, 39003, 43000(e), 43013, 43100, 43101,
43101.5, 43104, and 43106 Health and Safety Code.

E/B-4



ATTACHMENT E/C

Amend California Exhaust Emission Standards and Test Procedures for

1981 anrd-Subseguert Through 1987 Model Passenger Cars, Light-Duty Trucks,

and Medium-Duty Vehicles, paragraph 4, subsections (d) and (e), to read

as follows:

4.(d) The exhaust emissions from new 1984 through 1988 1987 model

passenger cars, light-duty trucks, and medium-duty vehicles and-new-1984
through-1990-model ~passenger-garsy-+3ght-duty-trucks-and-medium-duty
vehicles-produced-by-a-small-velume-manufacturer, subject to registration

and sold and registered in this state, shall not exceed:

Vehicle
Type(1)

PC
PC (5)

1984 THROUGH 3988 1987 EXHAUST EMISSION STANDARDS (6)(7)

PC (Option 1
PC (Option 2

LDT,MDV
LDT,MDV
LDT,MDV
LDT,MDV

LDT,MDV
LDT,MDV

MDV

(5)
(Option 1)
(Option 2)

(Option 1)

MDV (Option 1)

(1)

(2)
(3)

(grams per mile)

Equivalent

Inertia
Weight
(1bs.)(2)

All
ATl
All
All

0-3999
0-399¢9
0-3999
0-3999

4000-5999
4000-5999

6000 & larger
6000 & larger

Durabjiity
Vehicle
Basis

(mi)

50,000
50,000
100,000
100,000

50,000
50,000
100,000
100,000

50,000
100,000

50,000
100,000

"PC" means passenger cars.
"LDT" means light-duty trucks.

"MDV" means medium-duty vehicles.

Non-Methane

Hydro-
carbons(3)

0.39(0.41)
0.39{(0.41)
0.39(0.41)
0.46

Carbon
Monoxide

. - - () - L]
wWwo Oo

L) - [] »
[ N o] [ @] SO OO

O WO OWwWwWw OO~~~

O WO

Oxides of
Nitrogen

(4)

——oo
L] - L ] - - [} - - »
O o0COoR CO~bE

— — ot )

—
.

N =~
. .
ow

Equivalent inertia weights are determined under subparagraph 40
CFR 86.129-79(a).
Hydrocarbon standards in parentheses apply to total hydrocarbons.
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(4) The maximum projected emissions of oxides of nitrogen measured on the
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty truck and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance ASTM
E29-67 to the nearest 0.1 gm/mi before being compared.

(5) This set of standards for 1984 through 3988 1987 model vehicles
is optional. A manufacturer may choose to certify to these optional
standards pursuant to the conditions set forth in Section 1960.15.

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the foliowing particulate exhaust emission
standards: 0.4 g/mi for the 1985 model year and 0.2 g/mi for the
1986 threugh and 1988 1987 model years. The particulate compliance
shall be determined on a 50,000 mile durability vehicle basis.

(7) For gaseous-fueled vehicles the calculation procedures provided in
the appendix shall be used for determining emissions and fuel economy.

{e}--The-exhaust-emissions -Erem-new-1989-and-subseguent -mode} -passenger-garss
light-duty-trucksy-and-medium-duty-vehiclesz-except-those-preduced-by-a
small-velume-manufacturers-and-new-1991-and-subsequent-mede}-passenger
€arss-light-duty-trueks-and-medium-duty-vehictes-produced-by-a-smatd
velume-manufacturers-subject-to-registration-and-seld-and-registered-in
this-states-shali-net-exeeeds

$989-~AND-SUBSEQUENT-MOBEL-¥EAR-EXHAUST-EMESSFON-STANBARDS- {6 {77

tgrams-per-mile}

Equivalent Burability

Inertia Vehiele Nen-Methane Oxides-of
¥Yehiele Weight Basis Hydre- carken  Nitregen
Typefdl §1bs=3423 {mi3 carbons{3) Monexide (43-{5)
PG A}l 585000 9+:39{6:413 #=0 8-4
RE{8) A1} 565000 0+39{6+4%) 7+0 0+7
Biesel-PE-{Option-2} Al} 1605000 B+46 83 10
EBT;MBY 9-3999 665000 0+:39{0-41} 9.8 0+4
EBF;MPY{8Y 0-3999 §05000 0+:39{6+41J 9.8 B+7{93
Biesel-EBT;MBV{Option-2} 8-3999 1005000 046 10+6 1.0
EDF;MBY 4000-5999 §050080 B8+50{8-50% 0+0 38
EB¥sMBV{Option-1} 40088-5999 1005000 8-56{08-50% 00 35
MB¥ 6080-&-1arger 5057000 0-60{0-60%} 00 N
MBV-{Option-13 6000-&-1arger-1065000 0:60¢(0+604 9+0 2+0
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€5}

£63

£}
€83

£93

PGt -means-passenger-carss

YLDTE-means-1ight-duty-traeks~

“MDVX-means-medium-duty-vehicless
Equivalent-inertia-weights-are-determined-under-subparagraph-40-GER-
86:129-79{a}r
Hydrecarbon-standards-in-parentheses-apply-te-total-hydrocarbenss
the-maximum-projected-emissions-ef-exides-ef-nitregen-measdred-on-the
federal-Highway-Fuel-Economy-Test-(HWFET+-40-CFR-Part-6005 -Subpart-B)
shall-be-nret-greater-than-1+33-times-the-applicable-passenger-car
stardards-and-2+00-times-the-applicable-light-duty-truck-and
wedium~-duty-vehicle-standards-shown-+n-the-table---Both-the-projected
emissions-and-the-HWFET-standard-shali-be-reunded-to-the-nearest-0+1
before-gn/mi-being-compareds
the-standard-for-irn-use-comptiance-fFor-passenger-garsy-+ight-duty
trocks-and-medium-enty-vehicles-certifying-to-the-0:4-g/mi-NOx-standard
shall-be-0-55-g/mi-NOx-for-bD;000-miles<--1f~-the-+n-use-compiiance-level
is-abeve-D-4-g/mi-NOx-but-does-rot-exceed-0-56-g/mi-NOxs-anrd-based-en-a
review-of-information-derived-frem-a-statisticatiy-vatid-ansd
representative-sample-ef-vehicless-the-Executive-0fFicer-determines
that-a-substantial-percentage-of-any-ctass-or-category-ef-such-vehicles
exhibitss-prior-£0-505;000-m+les-er-b-yearss-whichever-eceurs-£ipsts
ar-ideptifiabies-systematic-defect-in-a-component-listed-in
Section-1960+1+5{c}{2}-which-canses-a-sigrificant-inerease-iA-emi5530R5
above-these-exhibited-by-vehicles-free-of-such-defects-and-af-the-same
€tass-ep-category-and-having-the-same-periad-of-use-and-miteages-then
the-Exeentive-Officer-may-inveke-the-enforcement-authority-under
Seetions-2112-ard-2113;-Fitle-135-California-Administrative-Codes-to
reguire-remedial-action-by-the-vehicle-manufactdrer---Such-remediat-action
shati-be-}imited-to-owner-notification-and-repair-er-replacement-af-the
defective-componrent vr--As-used-in~-this-sections-the-term-Sdefect -shali-not
inetude-faitures-which-are-the-result-of-abuses-neglecés-ar-improper
maintenaneer--This-provisien-is-applicable-for-the-1989-throngh-1993
model-years-eriyr--For-small-yvolume-mandfacturerss-this-provision-4s
to-the-applieable-1991-through-1996-medet-years-erlys
Biese}-powered-passenger-carss;-1ight-duty-truckss-and-medium-duty
vehieles-are-subject-to-a-particu}ate-exhaust-emission-standard-of
0:08-g/mi~for-the-1989-and-subsequent-mode}-yearse-~Fhe-particutate
complianee-shall-be-determined-en-a-505;000-mile~durabitity-vehicele-basiss
For-gaseous-fueled-vehicles-the-calculation-procedures-previded-1n
the-appendix-shall-be-used-for-determining-emissions-and-fuel-econemys
fhis-set-ef-standards-is-eptional---A-marufacturer-may-choese-te
certify-to-these-standards-pupsuant-te-the-eonditions-set-forth-in
Section-1960+1+5+
Pursuant-te-Seetion-1960-1:5¢a}{1};-the-optional-standard-far-1989
mgde1—yeap-4ight—duty-tpueks-and-medéum-duty-vehieles-enly—#s-lwg-gm¢m4
NO*+
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ATTACHMENT E/D

Adopt California Exhaust Emission Standards and Test Procedures for 1988

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

Vehicles, Sections 3 and 10.c., as follows:

3. Standards

The following standards represent the maximum projected exhaust
emissions for the useful life of the vehicle.

a. The exhaust emissions from new 1684-threugh 1288 model

passenger cars, light-duty trucks, and medium-duty vehicles ard-new-1984

through-1990-medel-passenger-carsy-1ight-duty-irueks-and-medium-duty

vehiceles-preduced-by-a-smald-velume-~-manufacturer, subject to

registration and sold and registered in this state, shall not exceed:

1984-THROUGH 1988 EXHAUST EMISSIONS STANDARDS(5)(6){#3}

(grams per mile)

Equivaltert Loaded Durability
frertia Vehicle Vehicle Oxides of
Vehicle Weight Weight Basis Non-Methane Carbon Nitrogen
Type(1) {23 (Tbs.) (mi) Hydrocarbons{3)(2) Monoxide £43(3)
PC All 50,000 0.39 (0.41) 7.0 0.4
PC{63(4) All 50,000 0.39 (0.41) 7.0 0.7
PC (Option 1) All 100,000 0.39 (0.41) 7.0 1.0
PC (Option 2) Al 100,000 0.46 8.3 1.0
LDT,MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4
LDT,MDV {53(4) 0-3999 3750 50,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 1) 0-3999 3750 100,000 0.39 (0.41) 9.0 1.0
LDT,MDV (Option 2) 0-3999 3750 100,000 0.46 10.6 1.0
LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0
3751-5750
LDT,MDV (Option 1) 4600-5999 100,000 0.50 (0.50) 9.0 1.5
3751-5750
MDV 5751 €660 & larger 50,000 0.60 (0.60) 9.0 1.5
MDV (Option 1) 5751 6008 & larger 100,000 0.60 (0.60) 9.0 2.0

(1) "PC" means passenger cars.
“LDT" means light-duty trucks.
“"MDV" means medium-duty vehicl

es.
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€23

Equivalent-inertia-weights-are-determined-under-subparagraph-46-CER
86+:329-79¢{a}.

£33(2) Hydrocarbon standards in parentheses apply to total hydrocarbons. In

order to demonstrate compliance with a non-methane hydrocarbon emission
standard, hydrocarbon emissions shall be measured in accordance with
the "California Non-Methane Hydrocarbon Test Procedures".

£43}(3) The maximum projected emissions of oxides of nitrogen measured on the

federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car
standards and 2.00 times the applicable light-duty trucks and
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.

£53(4) This set of standards for 1984 1988 and later model vehicles is optional.

£63(5)

A manufacturer may choose to certify to these optional standards pursuant
to the conditions set forth in Section 3968:35 1960.1.5 of Title 13,

California Administrative Code.

Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission
standards: O+:4-g/mi-for-the-1985-medet-years 0.2 g/mi for the 1986
through 1988 model years, and 0.08 g/mi for the 1989 and subsequent
model years. The particulate compliance shall be determined on a
50,000 mile durability vehicle basis.

¢#3}(6) For gaseous-fueled vehicles the calculation procedures provided in the

Appendix V shall be used for determining emissions and fuel economy.

b.  The exhaust emissions from new 1989 and subsequent model passenger
cars, light-duty trucks, and medium-duty vehicles, and new 1991 and
subsequent model passenger cars, light-duty trucks and medium-duty
vehicles produced by a small volume manufacturer subject to registration
and sold and registered in this state, shall not exceed:
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Eguivatent Loaded Durability
Inertia Vehicle Vehicle Non-Methane Oxides of
Vehicle Weight Weight Basis Hydro- Carbon  Nitrogen
Type(1) 1bs. )29 (mi) carbons £33(2) Monoxide {3)(4)¢{5}
PC All 50,000 0.39 (0.41) 7.0 0.4
PC{83(7) ATl 50,000  0.39 (0.41) 7.0 0.7
Diese All 100,000 0.46 8.3 1.0
PC (Option 2)
LDT,MDY 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4
LDT,MDV {83(7) 0-3999 3750 50,000 0.39 (0.41) 9.0 0.7483(7)
Diesel LDT, 0-3999 3750 100,000 0.46 10.6 1.0
MDV (Option 2)
LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0
3751-5750
LOT,MDV (Option 1) 4068-5999 100,000 0.50 (0.50) 9.0 1.5
3751-5750
MDV 5751 6660 & larger 50,000 0.60 (0.60) 9.0 1.5
MDV (Option 1) 5751 6060 & Tlarger 100,000 0.60 (0.60) 9.0 2.0

£59

1989 AND SUBSEQUENT MODEL YEAR EXHAUST EMISSIONS STANDARDS(5)(6)

(grams per mile)

"PC" means passenger cars.

“LDT" means Tlight-duty trucks.

"MDV" means medium-duty vehicles.
Equivalent-inertia-weights-are-determined-under-subparagraph-40-GER
86-129-79{a}.

Hydrocarbon standards in parentheses apply to total hydrocarbons.
In order to demonstrate compliance with a non-methane hydrocarbon
emission standard, hydrocarbon emissions shall be measured in
accordance with the "California Non-Methane Hydrocarbon Test
Procedures".

The maximum projected emissions of oxides of nitrogen measured on
the federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600,
Subpart B) shall be not greater than 1.33 times the applicable
assenger car standards and 2.00 times the applicable 1light-duty
trucks and medium-duty vehicle standards shown in the table. Both
the projected emissions and the HWFET standard shall be rounded in
accordance with ASTM E29-67 to the nearest 0.1 gm/mi before being

compared.

The standard for in-use compliance for passenger cars, light-duty
trucks and medium-duty vehicles certifying to the 0.4 g/mi NOx
standard shall be 0.55 g/mi NOx for 50,000 miles. If the in-use
compliance level is above 0.4 g/mi NOx but does not exceed 0.55
g/mi NOx, and based on a review of information derived from a
statistically valid and representative sample of vehicles, the
Executive Officer determines that a substantial percentage of any
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73

€83

€93

10.

class or category of such vehicles exhibits, prior to 50,000 miles
or 5 years, whichever occurs first, an identifiable, systematic
defect in a component listed in Section 1960.1.5(c){2) of Title 13,
California Administrative Code which causes a significant increase
in emissions above thase exhibited by vehicles free of such defects
and of the same class or category and having the same period of use
and mileage, then the Executive Officer may invoke the enforcement
authority under Sections 2112 and 2113, Title 13, California
Administrative Code, to require remedial action by the vehicle
manufacturer. Such remedial action shall be limited to owner
notification and repair or replacement of the defective.component.
As used in this section, the term "defect" shall not include
failures which are the result of abuse, neglect, or improper
maintenance. This provision is applicable for the 1989 through
1993 model years only. For small volume manufacturers, this
provision is applicable for the 1991 through 1995 model years only.
Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to a particulate exhaust emission standard of
0.08 g/mi for the 1989 and subsequent model years. The particulate
gomp]iance shall be determined on a 50,000 mile durability vehicle
asis.
For gaseous-fueled vehicles the calculation procedures provided in
the Appendix V shall be used for determining emissions and fuel
economy.
This set of standards is optional. A manufacturer may choose to
certify to these standards pursuant to the conditions set forth in
Section 1960.1.5 of Title 13, California Administrative Code.
Pursuant to Section 1960.1.5(a)(1)(B), Title 13, Catifornia
Administrative Code, the optional standard for 1989 modeT year

light-duty trucks and medium-duty vehicles only is 1.0 g/mi NOx.

* % k% % *k

Optional 100,000 Mile Certification Procedure

* % k Kk %

Maintenance

Only the following scheduled maintenance shall be allowed under
subparagraph 86-0878-25{a}{}}¢#} 86.085-25 (a)(1}(i).

1. 25(a){(1)(i) Option 1. For 1983% 1988 model gasoline or diesel-
pawered vehicles, and 1989 and later model gasoline or diesel-
fueted powered light-duty trucks and medium-duty vehicles 3751
L.V.W. and greater, maintenance shall be restricted to the
inspection, replacement, cleaning, adjustment, and/or service
of the follwing items at intervals no more frequent than
indicated.

1) Drive belt tension on engine accessories (30,000 miles).
2) Valve lash (15,000 miles).

3% Spark plugs (30,000 miles).
4

(
%
( Air filter (30,000 miles).
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(5)

Exhaust gas sensor (30,000 miles): Provided thats-fer
1987-and-prior-mede}-yearsy-an-audible-andfer-visible
sigral-appreved-by-the-Exeeutive-0fficer-aterts-the
vehicle-operater-to-the-need-for-sensor-maintenance-at
the-miteage-peints-and-provided-that-for-1988-and
subsequent-model-year-vehieless:

(a) the manufacturer shall equip the vehicle with a
maintenance indicator consisting of a light or flag,
which shall be preset to activate automatically by
illuminating in the case of a light or by covering the
odometer in the case of a flag the first time the minimum
maintenance interval established during certification
testing is reached and which shall remain activated until
reset. After resetting, the maintenance indicator shall
activate automatically when the minimum maintenance
interval, when added to the vehicle mileage at the time
of resetting, is again reached and shall again remain
activated until reset. When the maintenance indicator
consists of a light, it shall also activate automatically
in the engine-run key position before engine cranking to
indicate that it is functioning. The maintenance
indicator shall be located on the instrument panel and
shall, when activated, display the words "oxygen sensor"
or may display such other words determined by the
Executive Officer to be likely to cause the vehicle owner
to seek oxygen sensor replacement. The maintenance
indicator shall be separate from the malfunction
indicator light required by Section 1968, Title 13,
California Administrative Code;

(b) the manufacturer shall provide free replacement of
the oxygen sensor, including both parts and labor, and
shall reset the maintenance indicator without any charge,
the first time the maintenance interval established
during certification testing is reached for vehicles
certified with scheduled sensor maintenance before 50,000
mites. If the oxygen sensor is replaced pursuant to the
warranty provisions of Section 2037, Title 13, California
Administrative Code, before the first maintenance
interval is reached, the manufacturer shall also replace
the oxygen sensor and reset the maintenance indicator at
the mileage point determined by adding the maintenance
interval to the vehicle's mileage at the time of the
warranty replacement. If the calculated mileage point
for a second oxygen sensor replacement would exceed
50,000 miles, no free second replacement shall be
required;
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{c) the maintenance indicator shall be resettable. The

. maintenance instructions required by paragraph 5.b. of
these procedures shall provide instructions for the
resetting of the maintenance indicator, and shall specify
that the maintenance indicator shall be reset each time
the oxygen sensor is replaced; and

{d) notwithstanding the provisions of Section 2037{c),
Title 13, California Administrative Code, the oxygen
sensor, including any replacement required pursuant to
this section, shall be warranted for the useful life of
the vehicle or engine. If such oxygen sensor fails
during the useful life period, it shall be replaced by
the manufacturer in accordance with Section 2037(d) Title
13, California Administrative Code.

{6) Choke, cleaning or lubrication only (30,000 miles).
(7) Idle speed (30,000 miles).

. (8) Fuel Filter (30,000 miles).
{9) Injection timing (30,000 miles).

Option 2. For 19831 1988 amd-later model gasoline

powered vehicles or 1988 and later diesel-fueled powered
vehicles, maintenance shall be restricted to the inspection,
replacement, cleaning, adjustment, and/or service of the
following items at intevals no more frequent than indicated:

Drive belt tension on engine accessories (30,000 miles).
Valve lash (15,000 miles).

Spark plugs (30,000 miles).

Air filter (30,000 miles).

Fuel filter (30,000 miles).

Idle speed (30,000 miles).

Injection timing (30,000 miles).

P A T T pr—
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. 2. In addition, adjustment of the engine idle speed (curb idle
and fast idle), valve lash, and engine bolt torque may be
performed once during the first 5000 miles of scheduled
driving, provided the manufacturer makes a satisfactory
showing that the maintenance will be performed on vehicles in
use.

d. The manufacturer shall agree to apply to vehicles certified under
this paragraph the provision of Section 43204 of the California
Health and Safety Code for a period of ten years or 100,000 miles,
whichever first occurs.
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