Suggested amendmentsto Title 13, California Code of Regulations, sections 1960.1(r) and (s)

for the California Supplemental Federal Test Prace@xhaust emission levels for 2001 and
subsequent model passenger cars, light-duty trackbsmedium-duty vehicles for low-emission
vehicles, ultra-low-emission vehicles, and supe&r-mission vehicles; last major amendments on
June 4, 1997. These amendments would make mimatepto section 1960.1(r)1 and add 1960.1(s)
as a new section.

Note: Proposed amendments to this document arersimunderline to indicate additions and
strikeeutsto indicate deletions compared to current CCReTi8, 1960.1(r). Existing intervening
text that is not amended is indicated by a rowstérsks ( **** ).
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§1960.1 BARCLAYS CALIFORNIA CODE OF REGULATIONS Title 13

(r) The Supplemental Federal Test Procedure (SEERpards in this section represent the
maximum SFTP exhaust emissions at 4,000 miles :@&3% or at the mileage determined by
the manufacturer for emission-data vehicles in etanace with the “California Exhaust
Emission Standards and Test Procedures for 1988i§hr2000 Model Passenger Cars, Light-
Duty Trucks, and Medium-Duty Vehicles,” as incorgied by reference in section 1960.1(k),
and with the “California Exhaust Emission Standadd Test Procedures for 2001 and
Subsequent Model Passenger Cars, Light-Duty Trusks$ Medium-Duty Vehicles,” as
incorporated by reference in section 1961(d). TRéSexhaust emission levels from new
2001 through 2013nd-subseguemhodel low-emission vehicles, ultra-low-emissiomizies
and super-ultra-low emission vehicles in the pagseoar and light-duty truck class, and new
2003 through 2013nd-subsegueidw-emission vehicles, ultra-low-emission vehiclesd
super-ultra-low-emission vehicles in the mediumydtlass, shall not exceed:

SFTP EXHAUST EMISSION STANDARDS
FOR LOW-EMISSION VEHICLES, ULTRA-LOW-EMISSION VEHICES, AND
SUPER-ULTRA-LOW-EMISSION VEHICLES IN THE PASSENGERAR, LIGHTDUTY
TRUCK, AND MEDIUM-DUTY VEHICLE CLASSES
(grams per milé)”"89:10.11

Vehicle

TypéL

Gross Vehicle . ™ USO06 Test A/C Test®

VIR Loaded Vehicle Weig

We'q[lrt‘)g?a““q TestWeigh@bsf ~ | NMHC' , i |NMHC' , o
NOx NOx

PC

All
All Vehicles in this category are teste
— at their loaded vehicle weight (cur
weight plus 300 Ibs.)

0.14 8.0 0.20 2.7

O O

LDT

0-3750 Ibs-{L\AW)
Vehicles in this category are teste
at their loaded vehicle weight (cur

weight plus 300 Ibs.)

3751-5750 Ibs—E\VW)
Vehicles in this category are teste
at their loaded vehicle weight (cur

weight plus 300 Ibs.)

0.14 8.0 0.20 2.7

O O

< 6000 Ibs

0.25 10.5 0.27 3.5

O O

MDV

3751-5750 lbs—ALVW)

Vehicles in this category are teste
at their adjusted loaded vehicle 0.40 10.5 0.31 3.5
weight (average of curb weight and

6.000-8,500 | GVWR

3
Ibs- 5751-8500 Ibs—(ALVAAD

Vehicles in this category are tested
at their adjusted loaded vehicle 0.60 11.8 0.44 4.0
weight (average of curb weight and
GVWR

o
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1 Abbreviations and Definitions

*kkk

ighPCs and LDTs will be tested at their “Loaded \é&hWeight,” which is the
vehicle’s curb weight plus 300 pounds. MDVs will tested at their “Adjusted Loaded Vehicle Weightliich is
the average of the vehicle’s curb weight and gve$scle weight rating.

*kkk

6 SFTP.SFTP means the additional test procedure designeeasure emissions during aggressive and
microtransient driving, as described in sectiort88:00 86.159-08 Title 40, Code of Federal Regulations, as
adopted-October22,-19%arch 30, 20060ver the US06 cycle, and also the test procedesegned to measure
urban driving emissions while the vehicle’s air ditioning system is operating, as described inisr&6-160060
86.160-08 Title 40, Code of Federal Regulations, as adoptesbber22,-1998arch 30, 2006over the SC03
cycle, except that the dynamometer inertial wegjtall be as described in this document regardieshiat may
be specified in the Code of Federal Reqgulatidieese sections of the Code of Federal Regulations
incorporated herein by reference.

*kkk

(s) The following Supplemental Federal Test Proced8FTP |I) standards in this section
represent the maximum SFTP |l exhaust emissiohdlatseful life in accordance with the
"California Exhaust Emission Standards and Testé&tores for 2001 and Subsequent Model
Passenger Cars, Light-Duty Trucks, and Medium-D{gkicles," as incorporated by reference
in section 1961(d). Manufacturers have the optiocertify PCs and LDTSs to either the “SFTP
[I” Exhaust Stand-Alone Standard or the “SFTP IKhaust Sales-Weighted Standard. MDVs
must certify to the “SFTP |I” Exhaust Stand-Aloneuslard. The SFTP Il exhaust emission
levels from new 2014 and subsequent model low-eomsahicles, ultra-low-emission
vehicles and super-ultra-low-emission vehicleshapassenger car, light-duty truck, and
medium-duty classes, shall not exceed:

(s)(1)SFTP llExhaust Emission Standards for Passenger Cars amid-Duty Trucks

(A) “SFTP II” Exhaust Stand-Alone Standardbhe following standards represent the maximum
exhaust emissions for full useful life from new 20dnd subsequent model-year “SFTP II” LEVSs,
ULEVs, and SULEVSs, including fuel-flexible, bi-fuednd dual fuel vehicles when operating on any
gaseous or liquid fuel they are designed to use:
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SFTP Il Exhaust Stand-Alone M ass Emission Standardsfor New 2014 and
Subseqguent Modd L EVs, ULEVS, and SUL EVsin the Passenger Car and L ight-
Duty Truck Classes3*

USO06 Test SCO03 Test
(a/mi) (a/mi)
Vehicle Type Mileage for Vehicle NMHC Carbon NMHC Carbon
Compliance Emission + Monoxide + Monoxide

Category NOX NOX

LEV 0.140 5.6 0.100 16
All PCs, LDTs 150,000
8,500 Ibs. GVWR or less ULEV 0.120 5.6 0.070 0.9
Vehicles in this category
are tested at their loaded SULEV 0.060 5.6 0.020 0.5
vehicle weight (curb Option A
weight plus 300 pounds)

SULEV 0.050 5.6 0.020 0.5

! A/C-on Specific Calibrations\/C-on specific calibrations (e.q. air-fuel ratapark timing, and exhaust gas
recirculation) may be used which differ from A/C-oélibrations for given engine operating condisde.g.,
engine speed, manifold pressure, coolant temperaircharge temperature, and any other paramefrsh
calibrations must not unnecessarily reduce the NMNOXx emission control effectiveness during A/C-on
operation when the vehicle is operated under cmmditwhich may reasonably be expected to be enemeoht
during normal operation and use. If reductionsantml system NMHC+NOXx effectiveness do occur assallt of
such calibrations, the manufacturer shall, in tippliEation for Certification, specify the circumst®s under
which such reductions do occur, and the reasothfouse of such calibrations resulting in such cédos in
control system effectiveness.

A/C-on specific "open-loop” or "commanded enrichtferr-fuel enrichment strategies (as defined bglavhich
differ from A/C-off "open-loop" or "commanded erniment” air-fuel enrichment strategies, may not $edu with
the following exceptions: cold-start and warm-wmditions, or, subject to Executive Officer apprpeanditions
requiring the protection of the vehicle, occupaatsine, or emission control hardware. Other thasd
exceptions, such strategies which are invoked basedanifold pressure, engine speed, throttle jposior other
engine parameters shall use the same engine paragrigtria for the invoking of this air-fuel enhiment strategy
and the same degree of enrichment regardless dherhthe A/C is on or off.

"Open-loop" or "commanded" air-fuel enrichment &ty is defined as enrichment of the air-fuel régyond
stoichiometry for the purposes of increasing engioeer output and the protection of engine or eimisscontrol
hardware. However, "closed-loop biasing," definedimall changes in the air-fuel ratio for the pegmof
optimizing vehicle emissions or driveability, shadit be considered an "open-loop" or "commandedfugi
enrichment strategy. In addition, "transient” aieffenrichment strateqgy (or "tip-in" and "tip-o@tirichment),
defined as the temporary use of an air-fuel ratio of stoichiometry at the beginning or duratidnapid throttle
motion, shall not be considered an "open-loop"cmnimanded" air-fuel enrichment strategy.

2 Vehicle Emission CategorieSFTP Il requirements are linked with LEV [l FF&uirements. LEV Il
includes subcategories for ULEV and SULEV termedeWB0, ULEV70, SULEV20 and SULEV30. SFTP I
does not include these breakouts, so all ULEVsawithply with the SFTP || ULEV standard whether tlzeg
categorized for LEV Ill as ULEV, ULEV50, or ULEV7@nd all SULEVs will comply with the SFTP Il SULEV
standard whether they are cateqorized for LEVSIB&LEV, SULEV20, or SULEV30.

3 Air to Fuel Ratio RequiremeniVith the exception of cold-start conditions, wammconditions and rapid-
throttle motion conditions (“tip-in" or "tip-out"anditions), the air-fuel ratio shall not be ricla¢rany time than,
for a given engine operating condition (e.g., eagpeed, manifold pressure, coolant temperatureharge
temperature, and any other parameters), the leaindsiel mixture required to obtain maximum torqiean best
torque), with a tolerance of three percent of thed €Eonsumption. The emission control system skatiain in the

4
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operating mode producing the best balance of HCa@ONOx catalyst efficiency (e.q., closed
loop/stoichiometric operation on 3-way catalysttegs) under all conditions except when requiredefagine
component temperature protection, driver power eéstjistart enrichment requirements, fuel shutiaffsions
(decelerations, rev limiter, torgue management) etccertain component malfunctions preventing sddsed
loop operation. The Executive Officer may approwvaamufacturer's request for approval to use adwditio
enrichment in subsequent testing if the manufacueenonstrates that additional enrichment is ne¢al@dotect
the vehicle, occupants, engine, or emission cohtodware.

4" ean-On-Cruise" Calibration Strategiek the Application for Certification, the manufarer shall state
whether any "lean-on-cruise” strategies are ino@teal into the vehicle design. A "lean-on-cruisie-fael
calibration strategy is defined as the use of adffuai ratio significantly greater than stoichiomgtduring non-
deceleration conditions at speeds above 40 mplaniom-cruise” air-fuel calibration strategies shall be
employed during vehicle operation in normal drivoanditions, including A/C-usage, unless at least of the
following conditions is met:

1. Such strategies are substantially employechdutie FTP or SFTP; or

2. Such strategies are demonstrated not to signific reduce vehicle NMHC+NOXx emission control
effectiveness over the operating conditions in Whitey are employed; or

3. Such strategies are demonstrated to be neceeganytect the vehicle, occupants, engine, or giois
control hardware.

If the manufacturer proposes to use a "lean-orsefualibration strategy, the manufacturer shalcdyg the
circumstances under which such a calibration wbeldised, and the reason or reasons for the propeseaf
such a calibration.

The above provisions shall not apply to vehiclesgred by "lean-burn" engines or Diesel-cycle engjie"lean-
burn" engine is defined as an Otto-cycle enginggadesl to run at an air-fuel ratio significantly gter than
stoichiometry during the large majority of its oagon.

° Optional SFTP Il SULEV Standard manufacturer may certify its light-duty trudkeét from 6001 to 8500 Ibs.
GVWR to the SULEV, option A, standard set forthTiest Procedures, Section E.1.2.3 for the 2014 gir@020
model years, only if the manufacturer extends thb bost parts emission warranty mileage to 200/606s.
Passenger cars and light-duty trucks 0-6000 IbsAMR\are not eligible for this option.

(B) “SFTP II” Exhaust Sales-Weighted Standafiche following standards represent the maximum
exhaust emissions for full useful life model yeales-weighted NMHC+NOXx standard. Vehicles must
certify to SFTP |l Composite Value Bins in increrntgenf 0.010 g/mi to a maximum of 0.180 g/mi.
Manufacturers will calculate an SFTP || Compositdué using the following equation:

SETP 1l Composite Value = 0.28 x US06 + 0.37 x $&€®.35 x FTP [Eq. 1]

SalesWeighted SETP [1 NMHC+NOx Exhaust Emission Standards (¢/mi) >%345¢

Model Year 2014 2015 2016 2017 2018 2019 2020 2021 2022

All PCs, LDTs
8,500 Ibs. GVWR or less

0.140 | 0.120 | 0.110 { 0.100 [ 0.090 | 0.080 | 0.070 | 0.060 | 0.050

Vehicles in this category are tested
at their loaded vehicle weight (curh
weight plus 300 pounds)

! A/C-on Specific CalibrationsSee footnote 1, SFTP Il Exhaust Stand-Alone” Table
5
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2 Air to Fuel Ratio Requiremeree footnote 2,SFTP Il Exhaust Stand-Alone” Table

34 ean-On-Cruise” Calibration StrategiesSee footnote 4 SFTP 1l Exhaust Stand-Alone” Table.

* Vehicles must certify at full useful life valué<60,000 miles.

5 Calculating the sales-weighted averadeor each model year, the manufacturer shall &eits sales-
weighted average NMHC+NOx emissions value as falow

_n
D" (number of vehicles in the engine familyY Composite Value Bing)

- [Eq 2]

\4|3

number of vehicles in the engine family)
=1 B

where "n" = a manufacturer’s total number of cerifion engine families 8,500 lbs. GVWR or lessdor
given model year;

“number of vehicles in the engine farhi the number of vehicles produced and delivéoed
sale in California in the engine family;

"Composite Value Bin" = the numeridatit selected by the manufacturer for the engimeita
that serves as the emission standard for the efeyiniéy with respect to all testing, instead of
the emission standard specified. Vehicles musifgéo bins in increments of 0.010 g/mi.
Vehicles cannot certify to values above the maxinafif®.180 g/mi

8 Calculation of Fleet Average Total NMHC+NOXx CreditsDebits. A manufacturer shall calculate the total
NMHC+NOXx credits or debits, as follows:

[(NMHC+NOx Emission Standard) — (Manufacturer's N&HNOx Emission Value)] x
(Total Number of Vehicles Produced and DeliveradSale in California in the 8,500 Ibs.
GVWR or less class) [Eq 3]

A negative number constitutes total NMHC+NOx dehitsd a positive number constitutes total
NMHC+NOXx credits accrued by the manufacturer fer given model year. Total NMHC+NOX credits
earned in a given model year shall retain full ealwrough the fifth model year after they are edrnat
the beginning of the sixth model year, the total NGANOX credits will have no value.

A manufacturer shall equalize total NMHC+NOXx delysearning total NMHC+NOX credits in an amount&qu
to the total NMHC+NOXx debits. A manufacturer stejualize total NMHC+NOXx debits within five modedars
after they have been incurred. If total NMHC+NG@Qebils are not equalized within the five model ygariod, the
manufacturer shall be subject to the Health andt@#&fode section 43211 civil penalty applicablato
manufacturer which sells a new motor vehicle tlmsdnot meet the applicable emission standardsedioy the
state board. The cause of action shall be deemadcrue when the total NMHC+NOXx debits are notdined

by the end of the specified time period. For theppses of Health and Safety Code section 432&Indmber of
vehicles not meeting the state board’s emissiamdstia@ls shall be determined by dividing the NMHC+N{&bits
for the model year by the fleet average NMHC+NOsissinn standard for the model year in which theitdeb
were first incurred.
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(s)(2)SFTP lIExhaust Emission Standards for Medium-Duty Vehicles

SETP Il Exhaust Mass Emission Standards for New 2016 and Subsequent M odéel
LEVs, ULEVs, and SULEVsin the Medium-Duty Vehicle Classes“>™°

SFTP Il Composite valde

(a/mi)
Vehicle Type Mileage for Vehicle NMHC + NOx Carbon
Compliance Emission Monoxide
Categon?

MDVs 8,501 - 10,000 Ibs. GVWR 150,000 ULEV 0.800 22.0
Vehicles in this category are tested at their adflis 0.450 120
loaded vehicle weight (average of curb weight and SULEV = S
GVWR

MDVs 10,001-14,000 Ibs. GVWR 150,000 ULEV 0.550 6.0
Vehicles in this category are tested at their adflis

loaded vehicle weight (average of curb weight and SULEV 0.350 4.0
GVWR

! A/C-on Specific CalibrationsSee footnote 1, SFTP Il Exhaust Stand-Alone” Table

2 Air to Fuel Ratio Requiremeree footnote 4,SFTP 1l Exhaust Stand-Alone” Table

3 «_ean-On-Cruise” Calibration StrategiesSee footnote 5SFTP Il Exhaust Stand-Alone” Table.

4 SETP Il Start DateAll SETP requirements begin with the 2014 modelyddowever, in linking SETP 1l to
LEV lIl requirements, the phase-in for MDVs willfe€tively begin with the 2016 model year.

® Vehicle Emission CategorieSFTP Il requirements are linked with LEV [l FF&uirements. LEV Il
includes subcategories for ULEVand SULEV classeSTP Il does not include these breakouts, so 018,
10,000 Ibs. GVWR MDVs, ULEV250 and ULEV200 will caty with the SFTP Il ULEV standard included
herein and SULEV170 and SULEV150 will comply wittetSFTP Il SULEV standard included herein. For
10,001-14,000 Ibs. GVWR MDVs ULEV400 and ULEV27dlwomply with the SFTP Il ULEV standard
included herein, and SULEV230 and SULEV200 will gdynwith the SFTP || SULEV standard included herein

5 MDV Model Year Phase-ifPhase-in for MDV test groups will align with tR&P_phase-in requirements such
that all 8,501-10,000 Ibs GVWR MDVs certified to BY/250 or lower and all 10,001-14,000 GVWR MDVs
certified to ULEV40 or lower must comply with theaedards included herein. All 2022 and subsequonemiel
year MDVs are subject to the SFTP Il MDV standards.

" SFTP Il Composite Value for MDVs 8,501-10,000 ®gWR = 0.28 x US06 + 0.37 x SC03 + 0.35 x FTP, in

a/mi.
SFTP Il Composite Value for MDVs 10,001-14,000 ®¢WR = 0.28 x LA92 + 0.37 x SC03 + 0.35 x FTP, in

a/mi.

(s)(3) Test ProceduresThe certification requirements and test procesitme determining
compliance with the emission standards in thisieecire set forth in the California Exhaust Emissio
Standards and Test Procedures for 2001 and Subdddodel Passenger Cars, Light-Duty Trucks,
and Medium-Duty Vehicles,” as amended SeptembeP@¥0, and “California Non-Methane Organic
Gas Test Procedures,” as amended July 30, 2002hwané incorporated herein by reference. In the
case of hybrid electric vehicles and on-board fireld heaters, the certification requirements asd t

7
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procedures for determining compliance with emissiamdards in this section are set forth in the
“California Exhaust Emission Standards and Test&tares for 2005 through 2008 Model Zero-
Emission Vehicles, and 2001 through 2008 Model ktlyBtectric Vehicles, in the Passenger Car,
Light-Duty Truck Medium-Duty Vehicle Classes,” inporated by reference in section 1962.

(s)(4) Abbreviations The following abbreviations are used in this eeci960.1(s):

“ALVW” means adjusted loaded vehicle weight;

“CQO” means carbon monoxide emissions;

“g/mi” means grams per mile;

“‘GVWR” means gross vehicle weight rating;

“LDT” means light-duty truck;

“LEV” means low emission vehicle;

“LVW” means loaded vehicle weight;

“MDV” means medium-duty vehicle;

“NMHC+NOx” means non-methane hydrocarbon plus oxidenitrogen emissions;
“PC” means passenger car;

“SC03” means the test cycle designed to evaluditarudriving emissions while the vehicle’s
air conditioner system is operating;

“SULEV” means super-ultra-low-emission vehicle;

“UC” means the Unified Test Cycle or LA92 test lgyc

“ULEV” means ultra-low-emission vehicle;

“US06” means the test cycle designed to evaluaiestoms during aggressive and
microtransient driving.

(s)(5)Severability Each provision of this section is severable, iaritie event that any
provision of this section is held to be invalide ttemainder of this article remains in full forceda
effect.

Note: Authority cited: Sections 39600, 39601, 43043018, 43101, 43104 and 43105, Health
and Safety Code. Reference: Sections 39002, 33368,/, 43000, 43009.5, 43013, 43018,
43100, 43101, 43101.5, 43102, 43103, 43104, 4ARK)6, 43107, 43204-43205.5, and
43211, Health and Safety Code.
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