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Aaenda 
item 

05-10-1: Report t o  the Board on the 2005 Legislative Update 

The Legislative Offce staff will present a review of air quality legislation for the first year of the 2005- 
2006 Legislative Session. 

05-10-2: Public Hearing to Consider Proposed Amendments to  the Exhaust Emission Standards for 
2007-2009 Model-Year Heavy-Duty Urban Bus Engines and the Fleet Rule for Transit Agencies 

The Air Resources Board will conduct a continuation of a public hearing to consider adoption of 
amendments to the statewide exhaust emission standards and test procedures for urban bus engines and 
vehicles and to the ARB fleet rule for transit agencies. These amendments, along with specific changes in 
the Fleet Rule for Transit Agencies addressing transit vehicles in the South Coast Air Quality Management 
District (SCAQMD), were described in the Notice for the September 15, 2005 rulemaking hearing. At the 
September 15, 2005 hearing, only those amendments affecting just the SCAQMD transit fleet were heard bq 
the Board. 

05-10-3: Public Hearing to  Consider Truck Idling Emission Reduction Requirements 

The Board will consider the adoption of idling emission reduction requirements for new 2008 and subsequen! 
model-year heavy-duty diesel engines and trucks and amendment$ to the airborne toxic 
control measure to limit engine-idling by the existing fleet of in-use heavy-duty trucks. 

I 

05-10-4: Public Hearing to  Consider Proposed Suggested Control MeaSure for Automotive Refinish 
Coatings 

The proposed Suggested Control Measure (SCM) for Automotive Refinish Coatings would improve 
enforceability, increase consistency among districts, and achieve significant emission reductions of 
volatile organic compounds (VOC) from the use of automotive refinish coatings. The proposed SCM 
simplifies coating categories and it lowers VOC limits for coatings and solvents. The proposed SCM 
also establishes a prohibition of possession of non-complying coatings, which would aid in 
enforcement of the VOC limits. 

OPEN SESSION TO PROVIDE AN OPPORTUNITY FOR MEMBERS OF THE PUBLIC TO ADDRESS THE 
BOARD ON SUBJECT MATTERS WITHIN THE JURISDICTION OF THE BOARD. 

Although no formal Board action may be taken, the Board is allowing an opportunity to interested 
members of the public to address the Board on items of interest that are within the Board's jurisdiction, 
but that do not specifically appear on the agenda. Each person will be allowed a maximum of fne 
minutes to ensure that everyone has a chance to speak. 

At 8:30, it is expected that Board Members will be given the opportunity t o  ride in an AC transit fuel cell 
bus from a location next to the building at which the hearing will be conducted. 



Public Agenda Continued July 21, 2005 Page 2 

TO SUBMIT WRllTEN COMMENTS ON AN AGENDA ITEM IN ADVANCE OF THE MEETING: 

CONTACT THE CLERK OF THE BOARD, 1001 1 Street, 23" Floor, Sacramento, CA 95814 (916) 322-5594 
FAX: (916) 322-3928 

ARB Homepage: www.arb.ca.eov 

To request special accommodation or language needs, please contact the following: 

TTYITDDISpeech-to-Speech users may dial 7-1-1 for the California Relay Service. 
Assistance for Disability-related accommodations, please go to httD:l/www.arb.ca.eov/hrml/a&lada.hm 
or contact the Air Resources Board ADA Coordinator, at (916) 323-4916. 
Assistance in a language other than English, please go to 
hm: l\r?rw.arb.ca.eovlas eeo/laneuaeeaccess.hrm 
or contact the Air Resources Board Bilingual Coordinator, at (916) 324-5049. 

THE AGENDA ITEMS LISTED ABOVE MAY BE CONSIDERED IN A DIFFERENT ORDER AT THE BOARD MEETING. 

SMOKING IS NOT PERMITTED AT MEETINGS OF THE CALIFORNIA AIR RESOURCES BOARD 



LOCATION: 
Air Resources Board 

California Environmental Protection Aaency Byron Sher Auditorium, Second Floor 

8s Air Resources Board 1001 1 Street 
Sacramento, California 95814 

PUBLIC MEETING AGENDA 

INDEX Th~s facil~ty is accessible by public transit. For transit information, call 
(916) 321-BUSS, website: httu:ilwww.sacrt.com 
(Th~s facility is accessible to persons with disabilities.) 

October 20 & 21.2005 
9:00 a.m. 16:30 a.m. 

05-10-1: Report to the Board on the 2005 Legislative Update 

05-10-2: Public Hearing to Consider Proposed Amendments to the Exhaust 
Emission Standards for 2007-2009 Model-Year Heavy-Duty Urban Bus 
Engines and the Fleet Rule for Transit Agencies 

05-10-3: Public Hearing to Consider Truck Idling Emission Reduction Requirements 127 - 236 

05-10-4: Public Hearing to Consider Proposed Suggested Control Measure for 237 - 405 
Automotive Refinish Coatings 

A 





NOTICE OF CONTINUATION 

TITLE 13. CALIFORNIA AIR RESOURCES BOARD 

PUBLIC HEARING TO CONSIDER PROPOSED AMENDMENTS TO THE EXHAUST 
EMISSION STANDARDS FOR 2007-2009 MODEL-YEAR HEAVY DUTY URBAN 
BUS ENGINES AND THE FLEET RULE FOR TRANSIT AGENCIES 

The Air Resources Board (the Board or ARB) will conduct a continuation of a public 
hearing at the time and place noted below to consider adoption of amendments to the 
statewide exhaust emission standards and test procedures for urban bus engines and 
vehicles and to the ARB fleet rule for transit agencies. This amendment, along with 
specific changes in the Fleet Rule for Transit Agencies addressing transit vehicles in 
the South Coast Air Quality Management District (SCAQMD), was described in the 
Notice for the September 15,2005 rulemaking hearing. At the September 15-16.2005 
hearing, only modifications addressing amendments affecting the SCAQMD transit fleet 
will be heard by the Board. 

DATE: October 20,2005 

TIME: 9:00 a.m. 

PLACE: California Environmental Protection Agency 
Air Resources Board 
Byron Sher*Auditoriurn, Second Floor 
1001 1 Street 
Sacramento, California 95814 

This item will be considered at a two-day meeting of the Board, which will commence at 
9:00 a.m., October 20,2005, and may continue at 8:30 a.m., October 21,2005. This 
item may not be considered until October 21,2005. Please consult the agenda for the 
meeting, which will be available at least 10 days before October 20,2005, to determine 
the day on which this item will be considered. 

If you have a disability-related accommodation need, please go to 
http:l/www.arb.ca.govlhtmllada/ada.htm for assistance or contact the ADA Coordinator at 
(916) 323-4916. If you are a person who needs assistance in a language other than 
English, please contact the Bilingual Coordinator at (916) 324-5049. TTYTTDDISpeech- 
to-Speech users may dial 7-1-1 for the California Relay Service. 

BACKGROUND 

Staff has identified two policy decisions to be considered by the Board. They are: 
The appropriate emission standards for new 2007 and later model-year urban . .  . 
bus engines, and the potential amendment of ARB'S transit fleet nrie to require 
the use of alternative fuel transit buses statewide: and 
The need for Board adoption of a fleet rule requiring the use of alternative fuel 
buses by the six "diesel path" transit agencies within SCAQMD. 





The second policy decision, which affects transit agencies in the SCAQMD only, will be 
considered by the Board at the September 151  6, 2005 hearing. The first policy 
decision affects transit agencies throughout the state, and will be considered by the 
Board at the October 20-21,2005 hearing. 

THE CONTINUED HEARING 

The continued hearing will be conducted as described in the original notice, except that 
written submissions must be addressed to and received by the Clerk of the Board as 
described below. All comments submitted for the September 15, 2005, hearing will 
remain part of the rulemaking record. The original notice, the ISOR and all subsequent 
regulatory documents, including the FSOR, when completed, are available on the ARB 
Internet site for this rulemaking at www.arb.ca.aovlreaact~sctransit/sctransit.htm and 
are available as described in the original notice. 

SUBMllTAL OF COMMENTS 

The public may present comments relating to this matter orally or in writing at the 
hearinq, and in writing or by amail before the hearing. To be considered by the 
Boardywritten submissions not physically submitted at the hearing must be-received no 
later than 12:OO noon, October 19,2005, and addressed to the following: 

Postal mail is to be sent to: 

Clerk of the Board 
Air Resources Board 
1001 1 Street, 23' Floor 
Sacramento, California 95814 

Electronic mail is to be sent to: sctransit@listse~.arb.ca.gov and received at the ARB 
no later than 12:OO noon, October 19,2005. 

Facsimile transmissions are to be transmitted to the Clerk of the Board at 
(916) 322-3928 and received at the ARB no later than 12:OO noon, October 19,2005. 

The Board requests but does not require that 30 copies of any written statement be 
submitted and that all written statements be filed at least 10 days prior to the hearing 
so that ARB staff and Board Members have time to fully consider each comment. The 
Board encourages members of the public to bring to the attention of staff in advance of 
the hearing any suggestions for modification of the proposed regulatory action. 





Inquiries concerning the substance of the proposed regulation may be directed to the 
designated agency contact persons, Ms. Kathleen Mead by email at 
kmead@,arb.ca.aov or by phone at (916) 324-9550, or to Ms. Annette Hebert by email 
at ahebert@arb.ca.qov or by phone at (626) 575-6973. 

CALIFORNIA AIR RESOURCES BOARD 

&@,L-- 
Catherine Witherspoon 
Executive Officer 

The energy challenge facing California Is real. Every Callfomen needs to take immediate action to reduce energy 
consumption. For a list of simple ways you can reduce demand and cot your energy wsts see our Web -site at 
qnvvv.arb.ca.aov. 
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EXECUTIVE SUMMARY 

The following provides a summary of policy decisions to be considered by the Air 
Resources Board (ARB or the Board). The modifications, as described herein. 
are consistent with the California authority to control emissions from mobile 

' 

sources. 

What vehicles would be impacted? 

Staff has developed amendments to the regulations that affect emissions from 
urban buses owned or operated by transit agencies. 

What regulations currently apply to these vehicles? 

The ARB has two programs specifically designed to reduce emissions from 
urban buses. One program establishes emission standards that new urban 
buses must meet. The other program affects emissions from in-use urban buses 
that are already in service. In addition, the South Coast Air Quality Management 
District (SCAQMD or the District) has adopted its own rule related to new transit 
bus purchases. 

Long-term emission reductions are achieved through establishing more stringent 
new engine standards. California has adopted standards that affect new urban 
buses which are more stringent than federal new engine standards for urban 
buses and heavy-duty trucks. 

For nearer-term emission reductions, the ARB Fleet Rule for Transit Agencies is 
designed to reduce emissions from in-use urban buses bv increasina turnover - 
and through the application of retrofit particulate filters. 

The District has adopted various fleet rules, one of which, Rule 1192, "Clean On- 
Road Transit Buses," applies only to transit agencies operating in the South 
Coast air district. Rule 1192 dictates that transit agencies may only acquire 
alternative-fuel buses when procuring or leasing buses. The rule applies to 
government agencies and private companies under contract to government 
agencies. 

What regulatory changes are staff requesting the Board consider? 

Staff has identified two policy decisions for the Board's consideration, and has 
developed proposed regulatory amendments to support decisions the Board may 
make. First, staff is presenting three options for the Board to consider regarding 
the appropriate emission standards for new urban bus engines in 2007 through 
2009. The three options are: I) keep the current new urban bus emissions 
standards as they are, 2) change the oxides of nitrogen (NOx) emission standard 



for 2007 through 2009 model year new urban buses from 0.2 grams per brake 
horsepower-hour (glbhp-hr) to 1.2 glbhp-hr, which would align it with the 
equivalent model year heavy-duty truck NOx emission standard, and 3) require 
all transit agencies to purchasellease only alternative fuel buses. 

The second policy decision for the Board's consideration is whether to require 
that all transit agencies operating in the South Coast Air Quality Management 
District follow the alternative-fuel compliance path, as defined in ARB's 
regulations. Under ARB's current regulations, transit agencies made a 
non-revocable election to follow either the diesel fuel path or the alternative-fuel 
path, as of January I ,  2001. Of the 17 transit agencies in the District, I I chose 
the alternative-fuel path, and six chose the diesel path. If the Board adopts the 
new requirement, the six transit agencies in the District currently on the diesel 
fuel compliance path would be required to change to the alternative-fuel path 
effective January 1, 2006. This change would lock these transit agencies into 
purchasing alternative-fuel engines through 2015, consistent with the Districrs 
Rule 1 192. 

FIRST POLICY DECISION: Whether to revise the emlssion standards 
for new urban buses 

California's current 2007 and beyond NOx requirement for new urban bus 
engines is 0.2 glbhp-hr. The California and national heavy-duty truck new engine 
standard for 2007, which includes urban buses for all but California, is also 
0.2 glbhp-hr, but flexibilities in the heavy-duty truck rule, result in the option of 
certifying all engines to an average NOx standard of 1.2 glbhp-hr between 2007 
and 2009. This is what engine manufacturers have stated they plan to do, so it is 
unlikely that diesel engines meeting California's urban bus NOx standard will be 
available. 

Staff Assessment 

Staff has assessed urban bus engine availability based on the current 2007-2009 
standard versus what could be available if the Board modifies the standard to 
align with the current 2007-2009 model year heavy-duty truck standards. 
Without alignment, there are essentially three scenarios that could occur. The 
first is that manufacturers could certify both diesel and alternative-fuel engines for 
sale in California in time to meet the standard of 0.2 glbhp-hr NOx in 2007. 
Discussions with diesel engine manufacturers, however, have convinced staff 
that this scenario is highly unlikely. 

The second scenario is that manufacturers make only alternative fuel engines 
available to meet the 0.2 glbhp-hr NOx standard in 2007. Multiple manufacturers 
have stated publicly that they intend to produce alternative fuel urban bus 
engines that meet the California 2007 standard. Staff has reviewed development 
plans for these engines and agrees these engines will be available in 2007 if all 



goes as planned. Therefore, staff believes that there is a reasonable likelihood 
that one or more urban bus engines using alternative fuels will be commercially 
available by 2007, although there is some risk that these engines will be delayed 
or will not be certified and marketed because development of the new technology 
engines is not complete at this time. 

The third scenario is that there will be no diesel or natural gas engines available 
for California urban buses for 2007-2009. In this case, California transit agencies 
would not be able to purchase new engines until 2010, at which time staff 
expects both diesel and alternative fuel engines will meet the 2010 heavy-duty 
truck NOx standard of 0.2 glbhp-hr. As noted above, staffs assessment is that 
no diesel urban bus engines will be available in 2007 through 2009, but is likely 
alternative fuel urban bus engines will be available. 

There are 76 transit agencies statewide that report to ARB under the Fleet Rule 
for Transit Agencies. The 28 agencies on the alternative fuel path will continue 
to purchase complying engines in 2007 through 2009, because staff believes 
complying engines will be available. However, if the current 2007 urban bus 
emission standards are not modified, the 48 agenciw on the diesel path will not 
be able to purchase new diesel buses until 2010. These diesel path transit 
agencies operate 62 percent of the California urban buses, and if they continue 
on the diesel path the result is that these agencies will keep their older diesel 
buses longer or repower their buses. Emission reductions staff anticipated from 
the original rule due to fleet turnover will not be realized from diesel path transit 
agencies. 

Staff expects that manufacturers will certify diesel urban bus engines that meet 
the 1.2 glbhp-hr NOx level if the Board relaxes the NOx standard to that value for 
2007-2009. Staff also expects that, even with Board adoption of alignment, 
some manufacturers will produce alternative t ie l  engines that meet the 0.2 
glbhp-hr NOx level in 2007 and that transit agencies on the alternative fuel path 
will purchase these engines because of their lower emissions and the potential 
for the availability of incentive funds for the lower emitting engines. 

How would the three options impact emissions? 

The impact on emissions depends on the emission level of the engines 
purchased and replaced, and in scenarios where diesel engines are not 
available, if purchases are deferred or foregone. Staff has concluded that no 
diesel engines will be available for purchase in 2007 to 2009, and that alternative 
fuel engines meeting a 0.2 glbhp-hp NOx standard will be available. For transit 
agencies required to purchase alternative fuels (those on the alternative fuel 
path), staff assumes they will purchase these engines. For diesel path agencies, 
staff assumes they will purchase diesel engines in 2007 to 2009 if the NOx 
standard is changed to 1.2 glbhp-hr. If the NOx standard is kept at the current 
0.2 glbhp-hr, staff assumes the diesel path agencies will not buy any engines in 



2007-2009, and that they will make up for these deferred purchases in 2010- 
2012, when diesel engines are again available. 

Compared to the option 1 (no change in the standards), option 2 (revise the NOx 
standard to 1.2 glbhp-hr) provides emission reductions in each year 2007 
through 2010, reaching about 1.6 tons per day (tpd) in 2009. This occurs 
because 1.2 glbhp-hr new engines replace higher emitting older engines. 
whereas in option 1 no new engines are purchased by diesel path agencies until 
2010 or later, and higher emitting buses remain in operation. However, once the 
deferred purchases are made in 2010 and beyond, no change option 1 provides 
slightly greater reductions than option 2 from 2012 on, reaching up to about 
1.2 tpd. This occurs because by deferring purchases until 2010 or after. all 
purchases are 0.2 glbhphr engines, whereas the buses purchased in 2007- 
2009 (option 2) have higher emissions (1.2 glbhp-hr). Staff estimates that by 
2025, there will be no difference in emissions because all engines remaining in 
the fleet are 0.2 glbhp-hr (i.e. any 1.2 glbhp-hr engines are over 15 years old and 
have been replaced). 

Option 3 (require all diesel path agencies statewide to switch to the alternative 
fuel path) provides the lowest emissions. Compared to option 1, option 3 
provided emission reductions in each year 2007 through 201 1, reaching about 
2.6 tpd in 2009. This occurs because staff assumes all agencies will purchase 
alternative fuel engines emitting at 0.2 glbhphr beginning in 2007, and no 
deferred purchases will occur. It should be noted that agencies previously on the 
diesel path will have to invest in new alternative fuel infrastructure, and this could . 

result in deferred or forgone purchases, which would reduce the emission benefit 
of this option. Compared to option 2, option 3 wlll provide lower emissions until 
2025, reaching a maximum of about I .0 tpd in 2009. This occurs because 
option 2 allows for 1.2 glbhp-hr engines to enter the fleet during 2007 through 
2009. However, staff estimates that by 2025. there will be no difference in 
emissions because all engines remaining in the fleet are 0.2 glbhphr (i.e. any 
1.2 glbhp-hr engines are over 15 years old and have been replaced). 

Staff estimates that by 2025, the statewide NOx emissions will be equivalent 
under all three options because all engines remaining in the fleet will meet a 
0.2 glbhp-hr NOx standard. 

What are the costs associated with modifying the statewide urban 
bus emission requirements as outlined in staff's three options? 

Staff has determined there is no additional cost of the option to revise the new 
urban bus engine emission standards to align with the current truck standards. 
This option will allow purchase of diesel engines by diesel path agencies in 2007- 
2009. and mav reduce operating and maintenance costs by replacing older 
engines. If the current standards are retained, diesel pathagenciesare 
expected to defer purchases until 2010 and beyond. These engines will cost 



more than the engines that could be purchased in 2007-2009 if the standards are 
aligned. 

If the Board chooses to adopt a statewide alternative-fuel purchase mandate, 
capital and operations and maintenance costs would be increased for those 
engines now.on the diesel path. The Federal Transportation Administration 
(FTA) provides 80%-83% of the capital cost of new buses, so transit agencies 
must fund the remainder. As a conservative estimate, staff assumed a 20 
percent transit agency share of capital costs, in addition to operation and 
maintenance costs associated with the bus, fueling facilities, labor and training. 
Thus, staff estimates a typical incremental total cost of $76,517 per bus funded 
by the local transit agency. 

In order to determine cost-effectivenes;, ARB took the typical total incremental 
cost of the buses to be purchased, with FTA funding, and divided by the total 
NOx emission reductions for the l ie of the regulation. These values were based 
on NOx emission reductions only. The expected cost-effectiveness ratio is 
$1 19,030 per ton ($59.51 per pound). These values are much higher than other 
mobile source regulations, which typically have cost-effectiveness values of 
$10,000 per ton, or less. 

SECOND POLICY DECISION: Whether to mandate the alternative-fuel 
path for transit agencies operating in the South Coast Air Quality 
District? 

Shortly after the District adopted its fleet rules, including Rule 1192.2, the Engine 
Manufacturers Association and the Westem States Petroleum Association sued 
the District regarding its authority to adopt these rules. On April 28,2004, the 
United States Supreme Court  led that the purchase requirements in the Qistrict 
rules were an emission standard that required a waiver of federal preemption 
prior to implementation. The Court returned the case to the federal district court 
for further proceedings consistent with its decision. In response to this decision, 
the District requested that ARB submit the Districrs rules to the United States 
Environmental Protection Agency (U.S. EPA) for a waiver of preemption pursuant 
to section 209(b) of the Clean Air Act. On October 1,2004, ARB requested 
public comment on the District's request. ARB staff completed a thorough review 
of the comments submitted in response to the notice, and consulted with the 
U.S. EPA regarding the legal requirements for obtaining a waiver of a ale 
adopted by a local government. 

Based on ARB review, staff concluded that these fleet rules, as written and 
adopted by the District, would not receive a Section 209(b) waiver because these 
rules have not been adopted by the ARB as state regulations (applicable in the 
South Coast). For this reason, staff has initiated a state rulemaking process to 
cover some of the fleets subject to the District rules. This process requires a new 



public record that updates relevant information on the effectiveness and costs of 
these rules. 

Meanwhile the federal district court has continued its proceedings on the District 
rules. On May 5, 2005, the federal district court ruled that the District's authority 
is not preempted under the market participant doctrine for the aspects of the 
District fleet rules that relate to purchasing decisions made bv state and local 
governments. Most transit agencies are considered local The 
order, however, noted that it did not address whether other aspects of the District 
rules may still be subject to preemption. 

If the Board chooses to amend the ARB's Fleet Rule for Transit Agencies to 
mandate that the six diesel path transit agencies in SCAQMD switch to the 
altemative fuel path, the state rule would achieve the altemative fuel objectives of 
the District's Rule 11 92. The ARB's adoption of a unique fleet requirement for 
the transit agencies in the District would address concerns that the Court's 
decision may change or weaken. 

Staff has developed amendments that the Board may adopt if the Board wishes 
to assure that altemative fuel urban transit buses are purchased throughout the 
District, and determines it wise to provide a backstop to the current District 
Rule 1192 in case litigation overturns the District rule. 

How will the alternative-fuel mandate for transit agencles in the 
District impact emissions? 

Eleven of the transit districts in the District have chosen the alternative fuel path 
under the ARB transit fleet rule, and this decision in not revocable. Thus the 
Board's decision affects the remaining six transit districts, who operate 
10 percent of the transit buses in the SCAQMD. If the SCAQMD prevails in legal 
challenges, alternative fuel buses will be purchased by the six transit districts 
regardless of ARB's action, and no federal waiver would be needed. However, if 
the SCAQMD's rule is invalidated, several outcomes are possible. 

Five of the six transit districts have been planning alternative fuel bus purchases 
notwithstanding their election of the diesel path under ARB's fleet rule. Thus one 
outcome is they could continue to purchase alternative fuel buses in the absence 
of a SCAQMD or ARB rule. 

Another outcome is they could also decide to purchase diesel fuel buses. In 
2007-2009, these diesel buses would have higher emissions than available 
alternative fuel buses. (Beyond 2009, emissions of diesel and altemative fuel 
bus engines are expected to be equivalent.) Note however that purchase of 
diesel buses in 2007-2009 would only be possible if the Board also acts to align 
the statewide emission standard for buses. If it chooses not to do this, no diesel 
buses will be available for purchase in 2007. 



To quantify the emission benefit of mandating the six transit agencies change to 
the alternative fuel path, staff assumed the SCAQMD rule is invalidated, the 
Board aligns the statewide standard for new bus engines so that diesel engines 
are available for purchase, and all six transit agencies choose to purchase diesel 
engines in 2007-2009. Adoption of the ARB rule requiring alternative fuel 
purchase would prevent purchase of diesel engines by these districts, and staff 
assumed they would purchase alternative fuel engines in 2007-2009 instead. 
NOx emissions would be reduced by a small amount - up to 0.02 tons per day. 
There would be no impact on PM emissions because all engines meet the same 
PM standard from 2007 on. 

What is the cost-effectiveness of the District alternative-fuel path 
mandate option? 

Staff expects that the six transit providers affected by this option will be able to 
obtain fuel from facilities that are already, or will soon be, available, based on 
staff's survey of transit agencies. Most transit agencies that plan to purchase 
compressed natural gas (CNG) buses have already either built a fueling station 
or have one ~lanned and financed. In addition. transit aaencies that are 
purchasing gasoline hybrid-electric buses (HE&) will u& existing facilities. Staff 
based the cost-effectiveness analysis on estimates of expected emissions 
reductions and costs for implementation of an alternative fuel mandate. In order 
to determine cost-effectiveness, ARB used the typical incremental cost of the 
buses to be purchased, including FTA funding, and divided by the total NOx 
emission reductions for the life of the regulation. These values were based on 
NOx emission reductions only as there is no PM benefit from this option. The 
cost-effectiveness is $67,837 per ton ($33.92 per pound).' These values are 
much higher than other mobile source regulations, which typically have 
cost-effectiveness values of $10,000 per ton, or less. 

1 Actual cost-effectiveness values could be higher if the transit agencies choose to purchase 
alternative fuel buses during 2007 through 2009 with NOx emissions higher than 0.2 glbhp-hr 
thereby decreasing the emissions benefits. 





1. INTRODUCTION 

The Air Resources Board (ARB or Board) seeks to provide clean, healthful air to 
the residents of California. ARB is the state agency responsible for protecting 
public health and the environment from the harmful effects of air pollution. ARB 
oversees all air pollution control efforts in California, including the activities of 35 
independent local air districts, and works in cooperation with the districts and the 
U.S. Environmental Protection Agency (U.S. EPA) on strategies to attain State 
and federal ambient air quality standards and to reduce air toxic emissions. 

The South Coast Air Quality Management District (SCAQMD or District) is the 
local governmental agency primarily responsible for airquality assessment and 
im~rovement in the South Coast Air Basin and the desert  ort ti on of Riverside - - 

county in the Salton Sea Air Basin. The South Coast Air s as in, which includes 
Orange County and the non-desert portions of Los Angeles, Riverside and San 
Bernardino Counties, is designated as a serious nonattainment area for 
particulate matter (PMIO - particulate matter under 10 microns) and an extreme 
nonattainment area for ozone. The Coachella Vallev. located in the desert 
portion of Riverside County, is classified as a serio&nonattainment area for 
PMIO and a severe nonattainment area for ozone. 

A. Background 

Public transportation has important societal benefits, including providing access 
to work and education, reducing traffic congestion, and meeting the mobility 
needs of the public, including the elderly and disabled. Caiiiornia's transit 
agencies are responsible for providing basic transportation services for the 
public. Transit agencies provide both fixed-route service within urban places, 
such as traditional urban bus and neighborhood routes, and between urban 
places such as commuter routes, and non-fixed-route services such as 
paratransit, dial-a-ride and charter services. 

Most types of public transportation, however, are also sources of polluting engine 
exhaust emissions. Sianificant amounts of both  articulate matter fPM) and 
oxides of nitrogen  NO^) are emitted from mobile sources, including &an buses. 
NOx and hydrocarbons (HC) contribute to the atmospheric formation of ozone 
and fine particles. NOx is a reactive, oxidizing gas that contributes to the 
atmospheric formation of ozone and tine particles, and causes respiratory illness 
and impaired lung function. Carbon monoxide (CO) is a colorless, odorless gas 
that reduces the ability of the body to transport oxygen to cells. Diesel PM is 
classified as a toxic air contaminant (TAC) because it is a cancer-causing 
pollutant that also has significant short- and long-ten negative cardiovascular 
impacts. 



Following the identification of diesel PM as a toxic air contaminant, ARB staff 
spent two years working with stakeholders to determine the best control 
measures for diesel PM. The result was the "Risk Reduction Plan to Reduce 
Particulate Matter Emissions from Diesel-Fueled Engines and Vehicles" (Diesel 
Risk Reduction Plan, or DRRP), which was approved by the Board in September 
2000 (ARB 2000a). This plan directs staff to develop measures to reduce diesel 
PM emissions from all new and in-use diesel-fueled engines and vehicles. 
Included are, "new retrofit requirements for existing on-road, off-road, and 
stationary diesel-fueled engines and vehicles where determined technically 
feasible and cost-effective." 

The ARB adopted the 2003 State and Federal Strategy for the California State 
Implementation Plan (SIP) for ozone in September 2003. Most of the existing 
near-term SIP measures have been adopted, along with additional controls to 
reduce emissions. The baseline emission inventory in the 2003 SIP reflects the 
benefits of State and federal measures adopted since the 1994 ozone SIP. 

1. ARB'S Regulations Affecting Translt Agencies 

The ARB has adopted two programs specifically designed to reduce emissions 
from urban buses. One program affects emissions from new urban buses and 
the other program affects emissions from in-use urban buses operated by transit 
agencies (Fleet Rule for Transit Agencies). Long-term emission reductions are 
achieved through establishing more stringent new engine standards. California 
has adopted standards that affect new urban buses, which are more stringent 
than federal new engine standards for urban buses and heavy-duty trucks. 

In February 2000, the Board adopted a fleet rule for transit agencies operating 
urban buses, and more stringent emission standards for new urban bus engines 
and vehicles (ARB 1999; ARB 2000b). The rules were designed to reduce 
emissions of NOx and PM by setting fleet emission reduction requirements that 
require the purchase of cleaner engines and the retrofit of existing engines. By 
January 1, 2001, transit agencies were required to make a non-revocable 
decision to follow either a diesel path or an alternative-fuel path, which 
established purchasing requirements for the transit agencies through 2015. 

The rule also promoted advanced technologies by adopting requirements for 
zero-emission bus (ZEB) demonstrations and acquisition that are applicable to 
larger transit agencies. New, more stringent mid- and long-term emission 
standards were also adopted that apply to new urban bus engines, and the rule 
encourages the purchase of diesel hybrid electric buses from 2004 through 2006 
by diesel path agencies. On February 24,2005, the Board amended the fleet 
rule for transit agencies to reduce emissions from buses and vehicles not 
covered by the original fleet rule for transit agencies. 



In 2000, the SCAQMD adopted various fleet rules, including Rule 1192, "Clean 
On-Road Transit Buses" (adopted on June 16,2000). Rule 1192 requires that 
public transit agencies with 15 or more public transit vehicles or urban buses 
operating in the SCAQMD may only acquire alternative-fuel vehicles when 
procuring or leasing these vehicles (SCAQMD 2000). The rule applies to 
government agencies and private companies under contract to government 
agencies. Despite this rule, six transit agencies in the SCAQMD chose the diesel 
path under ARB'S fleet rule for transit agencies. 

As a result of the ARB and SCAQMD rules, many transit agencies have made 
significant changes in their operations to incorporate natural gas and other 
alternative-fuel buses into their fleets. They have installed natural gas refueling 
infrastructure and purchased alternative-fuel urban buses; repowered old diesel 
engines to engines meeting cleaner exhaust emission standards; installed diesel 
particulate filters on diesel engines; and experimented with developina . - 
technologies, such as hybridGlectric buses, NOx aftertreatment systems and 
cleaner fuels. Many of California's transit agencies consider themselves to be 
innovators and incubators for advanced technologies. 

2. SCAQMD Rule 1192 

Under its Clean Fleets Program, the District adopted seven fleet rules during 
2000 and 2001. The rules were developed to gradually shift public agencies and 
certain private entities to lower emission and alternative-fuel vehicles whenever a 
fleet operator purchases or leases a vehicle for replacement or addition to a fleet. 
The District adopted these rules based on leaislative authoritv {Health 8; Safetv 
Code (HSC) sedtion 40447.5(a)], which restricts the scope oiany rules to 
and certain commercial operators of fleets of 15 or more vehicles. The adopted 
rules apply to transit buses, school buses, refuse collection vehicles, airport 
shuttles and taxis, street sweepers, light and medium-duty publicly owned 
vehicles, and heavy-duty publicly owned vehicles. 

As noted above, one of the fleet rules adopted is Rule 1192 - Clean On-Road 
Transit Buses. The Rule was developed in an effort to reduce public exposure to 
air pollution emitted from transit buses, including toxic particulates and ozone 
precursor emissions. Many of these fleets emit pollutants, including air toxics, 
into heavily urbanized areas, where improvements in air quality are critical given 
environmental justice and other concerns. 

Shortly after the District adopted its fleet rules, including Rule 11922, the Engine 
Manufacturers Association and the Western States Petroleum Association sued 
the District regarding its authority to adopt these rules. On April 28,2004, the 
United States Supreme Court ruled that the purchase requirements in the District 
rules were an emission standard that required a waiver of federal preemption 
prior to implementation. The Court returned the case to the federal district court 
for further proceedings consistent with its decision. In response to this decision, 
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the District requested that ARB submit the District's rules to EPA for a waiver of 
preemption pursuant to section 209(b) of the Clean Air Act. On October 1.2004, 
ARB requested public comment on the District's request. ARB staff completed a 
thorough review of the comments submitted in response to the notice, and 
consulted with the U.S. EPA regarding the legal requirements for obtaining a 
waiver of a rule adopted by a local government. 

Based on ARB review, staff concluded that these fleet rules, as written and 
adopted by the District, would not receive a Section 209(b) waiver because these 
rules have not been adopted by the ARB as state regulations (applicable in the 
South Coast). For this reason, staff has initiated a state rulemaking process to 
cover some of the fleets subject to the District rules. This process requires a new 
public record that updates relevant information on the effectiveness and costs of 
these rules. 

Meanwhile the federal district court has continued its proceedings on the District 
rules. On May 5, 2005, the federal district court ruled that the District's authority 
is not preempted under the market participant doctrine for the aspects of the 
District fleet rules that relate to purchasing decisions made by state and local 
governments. Most transit agencies are considered local government. The 
order, however, noted that it did not address whether other aspects of the District 
rules may still be subject to preemption. 

3. Amendments to be Considered by the Board 

The amendments presented in this report modify the ARB rules that affect urban 
buses owned or operated by transit agencies. Staff has identified two policy 
decisions to be considered by the Board and has developed proposed regulatory 
amendments to support decisions the Board may make. 

a. Amend the Statewide Urban Bus Emission Requirements 

Staff is presenting three options for the Board to consider regarding the 
appropriate emission standards for new urban bus engines in 2007 through 
2009. The three options are: I) keep the current new urban bus emissions 
standards as they are, 2) change the NOx emission standard for 2007 through 
2009 model year new urban buses, from 0.2 glbhp-hr to 1.2 glbhp-hr, which 
would align emission standards with the equivalent model year heavy-duty truck 
NOx emission standard, and 3) require all transit agencies to purchasellease 
only alternative fuel buses. 

The amendments provided in this report (set forth in the proposed regulation 
order in Appendix A) set forth the language necessary to implement the option of 
aligning the urban bus standards with the heavy-duty truck standards beginning 
with the 2007 model year. Should the Board favor the option to keep the urban 
bus standards as they are, no regulatory changes are necessary. Should the 



Board decide that all transit agencies statewide should be required to purchase 
alternative fuel, a I dday modification to ARB'S Fleet Rule for Transit Agencies 
would be needed to accomplish this (and no change to the urban bus emission 
standards would be necessary). 

b. Alternative Fuel Path Mandate for All Transit Agencies in the District 

Staff has also developed an option to mandate that all transit agencies operating 
in the District be rewired to follow the alternative-fuel com~liance oath. as 
defined in title 13, CCR, section 1956.2.' Under the current regulations, transit 
agencies made a non-revocable election to follow either the diesel fuel path or 
the alternative-fuel path, as of January I, 2001. Of the 17 transit agencies in the 
District, 11 chose the alternative-fuel path, and six chose the diesel path. Under 
the new option being presented to the Board for consideration, transit agencies in 
the District currently on the diesel fuel compliance path would be required to 
change to the alternative-fuel path effective January I, 2006. This change would 
lock these transit agencies into purchasing alternative-fuel engines through 2015. 

The scope of this option overlaps with the District's Rule 1192, and ARB has 
worked closely with the District to craft the amendments. The District has 
assisted ARB staff in the information gathering process and with other logistics 
such as stakeholder meetings, identification of affected fleets, and understanding 
the current District rules. Great efforts have been taken by ARB staff to obtain 
current, objective information on the challenges, cost-effectiveness, and emission 
benefits from the various technology options. 

B. Regulatory Authority 

The California Legislature enacted the California Clean Air Act of 1988, which 
declared that attainment of state ambient air quality standards is necessary to 
promote and protect public health, particularly the health of children, older 
people, and those with respiratory diseases. The Legislature directed that these 
standards be attained by the earliest practicable date. 

The Federal Clean Air Act grants California, alone among the states, the 
authority to adopt more stringent controls of emissions from new mobile sources. 
The California Clean Air Act establishes the ARB as the state agency that sets 
standards for mobile sources. The California Legislature also granted ARB the 
authority to identify TACs and establish airbome toxic control measures (ATCMs) 
to reduce risk. 

The existing Fleet Rule for Transit Agencies is located with engine emission standards in 
title 13, CCR, sections 1956.2-1956.4. At the February 2005 hearing, the Board approved staffs 
proposal to move the existing sections for the Fleet Rules for Transit Agencies to new sections 
which cover rules for controlling diesel emissions from existing in-use engines or fleets. As a 
result, upon final approval by the Office of Administrative Law, sectlon 1956.2 will be moved to 
sect~on 2023.1. 



C. Current Regulations and Voluntary Programs 

Both the Federal government and the State of California have adopted rules that 
reduce PM and NOx, among other pollutants, from on- and off-road vehicles. The 
following sections briefly describe the existing federal, state, local and voluntary 
programs that currently apply to diesel-fueled engines and vehicles operating in 
California. 

1. Federal Regulations 

Standards for smoke emissions from on-road heavy-duty diesel vehicles were 
first set by the United States Environmental Protection Agency (US. EPA) in 
1970. New engines were subject to PM and NOx exhaust emission standards 
beginning with model year 1988 (Table 1). Over the years, more stringent 
emission standards have paralleled improvements in control technology. Recent 
amendments to the on-road standards regulate the heavy-duty vehicle and its 
fuel as a single system, including diesel-fuel sulfur content requirements. 

Table I. Federal Emission Standards for New Heavy-Duty Trucks and 
Buses 

a. Nom~nal NOx value of 2.2 glbhp-hr is based on emlsslon standards of 2.4 glbhphr for NOx 
plus non-methane hydrocarbons (NMHC) or 2.5 glbhp-hr NOx plus NMHC with 0.5 glbhp- 
hr NMHC cap, which took effect in October 2002 for those englnes subject to the U.S. EPA 
Consent Decrees and the California Settlement Agreements. The Consent Decree- 
complying englnes had to comply with 2004 standards by October I, 2002. 

b. Between 2007 and 2009. U.S. EPA requires 50 percent of heavy-duty diesel engtne famlly 
certif~cations to meet the 0.2 glbhp-hr NOx standard. Averaging is allowed. and it IS 
expected that most engines will conform to the fleet NOx average of approximately 1.2 
glbhp-hr. 

c. In-use standard or 0.07 glbhphr. 



a. Current Standards 

The current federal heavy-duty vehicle standards apply to 2004 and subsequent 
model years. The current federal PM engine emission standard for new on-road 
heavy-duty diesel truck engines is 0.1glbhp-hr and the current federal PM 
emission standard for new urban transit bus engines is 0.05 glbhp-hc. The 
current NOx emission standard for both new on-road heavy-duty diesel truck and 
new urban transit bus engines is 2.4 glbhp-hr for NOx plus non-methane 
hydrocarbons (NMHC) or 2.5 glbhp-hr NOx plus NMHC with 0.5 glbhp-hr NMHC 
cap. Only engines subject to the U.S. EPA Consent Decrees signed in 1998 had 
to comply with this 2004 standard in October 2002; for all the rest the 
requirement began with the 2004 model year engines. 

On April 23, 1993, the U.S. EPA finalized the Urban Bus RetrofURebuild 
Program to reduce the ambient levels of diesel PM in urban areas. The program 
was limited to 1993 and earlier model year urban buses operating in metropolitan 
areas with 1980 populations of 750,000 or more, whose engines are rebuilt or 
replaced after January I, 1995. Approximately 40 urban areas are affected. 
Operators of the affected buses were required to choose between two 
compliance options: Program 1 Set PM emissions requirements for each urban 
bus engine in an operator's fleet which is rebuilt or replaced; Program 2 was a 
fleet averaging program that establishes specific annual target levels for average 
PM emissions from urban buses in an operator's fleet. 

Other than the Urban Bus RetrofitlRebuild Program, no other federal regulations 
mandate reducing emissions from in-use urban buses or other heavy-duty 
engines. 

b. 2007 and Later Standards 

The particulate standard that takes effect with 2007 model year heavy-duty diesel 
engines is 0.01 grams per brake-horsepower hour (glbhp-hr), which is a 90 
percent reduction from the existing standard. That standard is based on the use 
of high-efficiency exhaust emission control devices or comparably effective 
advanced technologies. Because these devices are less efficient when used 
with the current formulation of diesel fuel, refiners are also required to reduce the 
level of sulfur in highway diesel fuel by 97 percent to 15 parts per million by 
weight (ppmw) by mid-2006. 

The NOx standard in 2007 for new heavy-duty diesel engines, both trucks and 
buses, is 0.2 glbhp-hr. However, between 2007 and 2009, U.S. EPA requires 
that only 50 percent of the heavy-duty diesel engine family certifications to meet 
this standard; the remaining 50 percent may meet the applicable 2006 model 
year engine standard. Through the use of the federal averaging provision, the 
result is a nominal NOx standard of 1.2 glbhphr from 2007 through 2009. Some 
engine manufacturers will meet this by producing all or most of their engines to a 



NOx standard of 1.2 glbhp-hr; others will use averaging to produce engines 
certified to levels both above and below this NOx standard. 

Beginning in 2010, there is a family emission limit cap of 0.5 glbhphr NOx. 
Engines will be required to meet the 0.2 glbhp-hr standard for all engines 
produced, however some manufacturers may have accumulated credits in prior 
years, resulting in sbrne engines being certified above this standard, to as high 
as the family emission limit cap. 

2. California Regulations 

California is the only state granted the authority in the Federal Clean Air Act to 
set standards for new motor vehicles. While its passenger car standards are 
more stringent than federal standards, in the area of new heavy-duty diesel 
engines California has generally harmonized with federal rules since 1988. 

a. General New Heavy-Duty Engine Regulations 

For new engines, long-term emission reductions are achieved through 
establishing more stringent new engine standards. California has adopted 
standards that affect new heavy-duty vehicles and urban buses (Table 2). 



Table 2. California Emission Standards for New Heavy-Duty Trucks and 
Buses 

a. Nominal NOx value of 2.2 glbhp-hr is based on emission standards of 2.4 gbhp-hr for NOx 
plus non-methane hydrocarbons (NMHC) or 2.5 glbhp-hr NOx plus NMHC with 0.5 glbhp- 
hr NMHC cap, which took effect in October 2002 for those engines subject to the U.S. EPA 
Consent Decrees and the California Settlement Agreements. The Consent Decree- 
complying engines had to comply with 2004 standards by October 1,2002. 

b. Between 2007 and 2009. U.S. €PA requires 50 percent of heavy-duty diesel engrne family 
certifications to meet the 0.2 glbhp-hr NOx standard. Averagrng is allowed, and it IS 
expected that most engines will conform to the fleet NOx average of approximately 1.2 
glbhp-hr. 

c. In use standard of 0.07 glbhp-hr. 
d Standard applies to urban bus equipped with diesel-fuel, dual fuel, or bi-fuel engines. 
e. Standard applies to urban bus equipped with alternative-fueled engines. Nominal expected 

NOx level of 2.2 glbhp-hr is based on ARB emission standards of 2.4 glbhp-hr NOx plus 
NMHC or 2.5 gtbhp-hr NOx plus NMHC with 0.5 albho-hr NMHC 

f. Standard applies to urban bus equipped with diesel-&I, dual fuil, or bi-fuel engines. 
Urban bus equipped with alternative fueled engines may certify to optional standard of 
0.03,0.02, or 0.01 glbhp-hr. 

California also has optional low-emission standards for new heavy-duty vehicles 
and urban buses. In general, vehicles that are eligible for incentive funding have 
been certified to an optional low-emission standard (Table 3). 



Table 3. California Optional, Low NOx Emission Standards for New Heavy- 
Duty Trucks and Urban Buses 

a. For urban buses, emission standards apply only to alternative fueled engines. 
Diesel-fuel, dual fuel and bi-fuel englnes may not exceed 0.5 glbhp-hr. 

b. For urban buses, englne manufacturers may sell diesel hybrid-electric buses certified at 1.8 
glbhp-hr standard to diesel path transit agencies with approved NOx offset plans. 

c. Optional emission standards of 1.8 - 0.3 glbhp-hr are for NOx plus non-methane 
hydrocarbons (NMHC). Engines certified to the optional NOx standard are excluded from 
participating in the Averaging. Banking, and Trading (ABT) program. 

Model Year 

2000 
October 2002 
2004-2006 (a,bh 

ARB has adopted regulations to ensure compliance with smoke standards, or 
visible emissions. California's Heavy Duty Vehicle lnspection and Periodic 
Smoke Inspection Programs reduce excessive smoke emissions and tampering 
with diesel-fueled vehicles over 6,000 pounds gross vehicle weight rating 
(Ibs GVWR) traveling within Califomia. The regulations impose limits on the 
opacity of smoke from diesel engines when measured in accordance with a 
snapacceleration test procedure, and have been in effect since 1991, with 
amendments adopted in 1997. 

b. General In-Use Heavy-Duty Engine Regulations 

Optional Standards 
(glbhp-hr) 

2.50.5 
1.8-0.3,,) 
1.8-0.31c) 

In recent years, California has adopted regulations for in-use buses and trucks 
o~erated bv transit aaencies. in-use solid waste collection vehicles (collection 

Increment (glbhp-hr) 

0.5 
0.3 
0.3 

vLhicles), t;ansportaGon refrigeration units and portable engines. ~alifornia has 
also developed guidelines establishing criteria for the purchase of new school 
buses and retrofits of existing school buses called the Lower-Emissions School 
Bus Program. Emission reductions are achieved through retiring or retrofitting 
the existing engines or repowering with a newer cleaner engine. 

California has also adopted idling limits for buses and heavy-duty trucks. 
California's school bus idling requirements became effective July 16,2003. 
California limits school bus idling and idling by heavy-duty diesel trucks at or near 
schools to only when necessary for safety or operational concerns. A driver of a 
transit bus or other commercial motor vehicle is prohibited from idling more than 
five minutes at each stop within 100 feet of a school. Idling limits applicable to all 
other buses and heavy-duty trucks were effective February 1,2005 and restrict 
idling, in most cases, to no more than 5 minutes. Examples of some exemptions 
include buses while passengers are on board and trucks doing work that requires 
the engine to be idling. 



c. In-Use Urban Bus and Transit Fleet Vehicle Regulations 

California has adopted specific fleet rules that impact transit agencies. In 2000 
the Board adopted the Fleet Rule for Transit Agencies to reduce emissions from 
urban buses. At the February 24.2005 hearing, the Board amended the Fleet 
Rule for Transit Agencies to include transit fleet vehicles. 

Statewide Fleet Rule for Transit Agencies - Urban Bus Requirements 

The urban bus part of ARB'S statewide Fleet Rule for Transit Agencies regulates 
urban buses that are owned or leased by public transit agencies and meet the 
definition of an urban bus. An urban bus is a bus that is normally powered by a 
heavy heavy-duty diesel engine, or of a type that would normally be powered by 
a heavy heavy-duty diesel engine. ~hese-buses are generally 35 feet in length- 
or longer and weigh more than 33,000 lbs GWR. Urban buses usually operate 
on a fixed route consisting of frequent stops and starts as passengers are 
routinely picked up and delivered to their destinations. A transit agency is a 
public entity responsible for administering and managing transit services. 

California's urban bus fleet rule has fleet-wide requirements for urban buses 
applicable to each transit agency, requiring each transit agency to consider its 
urban bus fleet as a whole to meet emission reduction goals. Each transit 
agency was required to select a non-revocable compliance path - either the 
"diesel" path or the "alternative-fuel" path - by January 1,2001. Path selection 
establishes the fuel type for new urban bus purchases or leases through model 
year 2015 and is a non-revocable election. Transit agencies on either path were 
required to achieve a maximum NOx fleet average of 4.8 glbhp-hr as of October 
1,2002. The requirement was typically met by retiring older buses or bus 
engines. 

The rule has a multi-step PM emission reduction requirement that is being met by 
replacement of older buses and bus engines and retrofit of diesel engines with 
particulate filters. Additionally, the Fleet Rule for Transit Agencies requires ultra 
low sulfur fuel to be used in urban buses beginning July 1,2002 to facilitate the 
use of particulate filters. For the larger transit agencies, 15 percent of their future 
bus purchases must be zero-emission buses (ZEBs). Large diesel path agencies 
are also required to conduct a demonstration of ZEBs prior to implementation of 
the purchase requirement. 

Statewide Fleet Rule for Transit Agencies - Transit Fleet Vehicle 
Requirements 

On February 24, 2005, the Board amended the Fleet Rule for Transit Agencies to 
expand its scope.3 Per the amendments, a transit fleet vehicle is defined as an 

This rule amendment has not been finalized as of the date of this staff report. 
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on-road vehicle greater than 8,500 lbs G W R  powered by a heavy-duty engine 
fueled by diesel or alternative-fuel, owned or operated by a transit agency, and 
which is not an urban bus. These vehicles include small buses and tmlleys, 
paratransit, dial-a-ride vehicles, large commuter buses, and non-revenue 
aeneratina trucks. A commuter sewice bus is defined as a bus that would 
otherwise-meet the definition of an urban bus except that its operations include 
very little of the stop-and-go operations of an urban bus. Gasoline-powered 
vehicles operated by transit agencies are not subject to the amendments. 

The amendments establish a fleet average NOx standard and PM emission 
reduction requirement for transit fleet vehicles owned or operated by transit 
agencies. The rule requirements implement in two steps. For the fleet average 
NOx standard, transit agencies must meet an average of 3.2 glbhp-hr NOx by 
December 31,2007 and 2.5 glbhp-hr by December 31,2010 (Table 4). Transit 
agencies will likely meet the fleet average NOx standards through fleet turnover, 
purchasing alternative-fuel vehicles, repowering older trucks, or retmfltting with a 
verified diesel emission control strategy (DECS) that reduces NOx. 

Table 4. Fleet NOx Average Requirements for Transit Agencies (glbhp-hr) 

Fleet Type Compliance Date 
October 1, December 31, December 31, 

2002 2007 2010 
Urban Buses 4.8 - -- 
Transit Fleet Vehicles - 3.2 2.5 

A transit agency is also required to reduce diesel PM emissions from its transit 
fleet vehicles by 40 percent as of December 31,2007 and 80 percent as of 
December 31, 2010, compared to total emissions as of January 1,2005 (Table 
5). Transit agencies will achieve these reductions by purchasing new, cleaner 
transit fleet vehicles, retrofitting with a particulate filter, or repowering with a 
cleaner engine. 

Table 5. Fleet Diesel PM Reduction Requirements for Transit Agencies 

Fleet Type Baseline Year Percent Reduction From Baseline 
2004 2005 2007 2009 2010 

Urban Buses 
Alternative 2002 20 40 60 85' -- 

Path 
Diesel Path 2002 40 60 85' --- -- 

Transit Fleet 2005 -- -- 40 --- 80' 
Vehicles . 

1. In the final year of compliance and beyond the transit agency can meet a fleet average of 
0.01 glbhp-hr t~rnes the number of vehicles in the fleet. 



3. Local Regulations 

Local Air Pollution Control Districts and Air Quality Management Districts (air 
districts) have authority to regulate stationary sources and some area wide 
sources, but also participate in programs to reduce emissions from mobile 
sources. 

a. General Air District .Authority 

Air districts participate with local transportation agencies to develop and 
implement transportation control measures aimed at reducing vehicle activity and 
emissions. Some air districts have developed model ordinances to reduce idling 
of trucks and buses, to encourage the purchase of low-emission vehicles for 
public fleets, and to require public agency contracting that is "green." Other air 
districts have reduced the number of smoking vehicles by mailing letters to the 
registered owners to request that the vehicle be repaired. 

Air districts also have programs to distribute revenue to cities and counties to 
fund transportation-related projects that reduce air pollution. Funds are also 
available for the air districts to distribute to private business and public agencies 
that use heavy-duty vehicles to defray the costs of new lower emission 
technologies for diesel engines. These monies are available to projects, such as 
cleaner transit buses, trash trucks, school buses, and street sweepers, that go 
beyond established regulatory requirements. 

Public outreach is an important component of the air districts' programs to reduce 
emissions from mobile sources. Public outreach can include forums to present 
new technologies, programs, and opportunities to reduce emissions. These 
opportunities might also include encouraging bicycle use and'exchanging 
gasoline lawn mowers for electric lawn mowers, in addition to programs that 
provide funding for purchases of cleaner engines and vehicles. 

b. Specific South Coast Air Quality Management District Authority 

The District implements many of the programs identified above. Additionally, to 
reduce both toxic and smog-forming air pollutants, the Legislature granted the 
District special authority to adopt fleet rules, as was discussed earlier, in Health 
and Safety Code Section 40447.5. Based on this authority, the District adopted 
seven fleet rules during 2000 and 2001. The rules were developed to gradually 
shift public agencies and certain private entities to lower emission and 
alternative-fuel vehicles and apply whenever a fleet operator with 15 or more 
vehicles purchases or leases a vehicle for replacement or addition to its fleet. 

The District defines alternative fuels slightly differently in each of its rules, but 
generally follows the definition adopted by ARB, in its fleet rule for transit 
agencies. In Rule 1192 for transit buses, alternative fuel is defined to include 



"compressed or liquefied natural gas, liquefied petroleum gas, methanol, 
electricity, fuel cells, or other advanced technologies that do not rely on diesel 
fuel." A more detailed description of the Rule 11 92 is provided in Section 1V.B of 
this report. 

There is variation among the District fleet rules due to the different functional 
demands and accompanying circumstances for each type of fleet vehicle. For 
light and medium-duty vehicles and commercial airport ground access vehicles, 
the fleet rules require the acquisition of low-emitting gasoline or alternative-fuel 
vehicles. For transit buses and sweepers, the fleet rules specify the acquisition 
of alternative fuel vehicles only. For refuse collection vehicles, the rules provide 
the choice of acquiring alternative-fuel, pilot ignition, or for a limited time frame, 
dual-fuel vehicles. For heavy-duty public fleet vehicles, the rule provides the 
option of acquiring alternative-fuel, dual-fuel, or dedicated gasoline vehicles. For 
school buses, many compliance options are available depending on the fleet 
size, bus type, and availability of funding. 

It is critically important to note that each rule also provides specific exemptions 
and alternative compliance or offsetting options. For several rules, the 
requirements also vary depending on the availability of incentive funding. 
Additionally, each fleet rule has alternative compliance provisions for cases in 
which the requirements are demonstrated to be technically infeasible. 

4. Voluntary and Incentive Programs 

Voluntary efforts play a key role in helping to achieve air quality goals. lncentives 
can induce vehicle owners to reduce vehicle emissions prior to compliance 
deadlines or to reduce emissions beyond regulatory requirements. Owners and 
operators of transit buses, collection vehicles, school buses, and street sweepers 
are eligible for available funding for vehicles that go beyond the established 
requirements. 

a. Federal lncentives 

On the federal level, the U.S. EPA established a Voluntary Diesel Retrofit 
Program in 2000 to address pollution from diesel construction equipment and 
heavy-duty on-highway vehicles. This program allows fleet operators to choose 
appropriate, U.S. EPA-verified technologies that will reduce the emissions of the 
vehicles and engines in their fleets and identify potential funding sources to 
assist air quality planners and fleet operators as they create and implement 
retrofit programs. The program assists air quality planners in determining the 
number of State Implementation Plan credits produced by their retrofit projects. 
The U.S. EPA has also established a program to fund school bus retrofits and 
replacements from penalty revenues. 



Additionally, the Federal Transit Administration (FTA) pays 80 to 83 percent of 
the purchase cost of a new urban bus. The remainina cost can be made UD from - 
local and state transportation funds. 

b. State Incentives 

In 1998, the Governor and Legislature appropriated $25 million to implement the 
Carl Moyer Memorial Air Quality Standards Program (Carl Moyer Program.) 
Administered by the ARB and the local air districts, the program provides grants 
to local air districts to fund the extra capital cost of cleaner-than-reauired diesel- 
powered heavy-duty vehicles and equipment. During the first five years, the Carl 
Moyer Program received budget appropriations totaling $153 million. 

In 2000, the Legislature approved new funds to reduce emissions from school 
buses. The ARB, in coordination with the California Energy Commission and the 
local air pollution control districts, established guidelines for the Lower-Emissions 
School Bus program. The goal of this incentive program is to reduce the 
exposure of school children to both cancer-causing and smog-forming 
compounds. This program utilizes two strategies to attain these goals: pre-1987 
model year school bus replacement and in-use controls for later model year 
diesel-fueled school buses. Over fiscal years 2000/2001 and 200112002, 
program funding was $66 million total. 

Voters approved Proposition 40, the California Clean Water, Clean Air, Safe 
Neighborhood Parks, and Coastal Protection Act of 2002, which granted 
additional funding to reduce diesel emissions. The measure provides about $50 
million over two years to ARB, 20 percent of which is to be spent for the 
acquisition of "clean, safe, school buses for use in California's public schools." 
The remainder is allocated to the Carl Moyer Program. 

In 2004, the Governor and the Legislature approved Assembly Bill (AB) 923 that 
provided up to $140 million a year of long-term incentive funding. The bill also 
modified requirements governing the funds to include: 

Expanding pollutants from NOx-only to include particulate matter (PM) and 
reactive organic gases (ROG). 
Adjusting Smog Check, tire, and Department of Motor Vehicle (DMV) fees to 
Drovide an onaoina source of fundina throuah 2015. 
including fleetmodernization, light-dky vehicle projects, and an expanded 
agricultural assistance program as projects eligible for incentive funds. 

c. Local Funding 

The revenue that air districts distribute to cities, counties, public agencies, and 
businesses to fund ~roiects that reduce air ~ollution comes from DMV fees and . . 
the incentive programs previously discussed. State law authorizes districts to 
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impose a registration surcharge of $4 dollar per vehicle upon adoption of a 
resolution that provides for both the fee and the program to reduce air pollution 
from motor vehicles and for related planning monitoring, enforcement and 
technical studies. The DMV collects the fees at the request of the district. 

AB 923 allows some local districts to vote to approve an additional $2 dollar per 
vehicle fee in addition to the $4 dollar per vehicle DMV fee. These funds can be 
used for Carl Moyer Program projects, Lower-Emission School Bus Program 
purchases, accelerated vehicle scrap, and some agricultural projects. 

The SCAQMD has imposed the $4 dollar per vehicle fee (as provided under 
AB 2766) and adopted the additional $2 dollar per vehicle fee (as provided in 
AB 923) for the south coast air district. In the South Coast, the $4 dollar per 
vehicle fee is distributed 30 percentto the district's general fund, 40 percent to 
cities and counties, and 30 percent to the Mobile Source Reduction Review 
Committee (MSRC) to contribute a funding match towards qualifying projects. 
MSRC has funded $42 million dollars for school buses, transit buses, street 
sweepers, and refuse trucks since the 1995-1996 fiscal year. The cities and 
counties portion of the DMV fees has funded some infrastructure needs for 
alternative-fuel school buses. 

The SCAQMD anticipates $22 million dollars annually from the $2 dollar increase 
in DMV fees in the South Coast district. Over the next 18 months (to the end of 
calendar year 2006), the district has designated $14 million dollars for Clean On- 
Road School Buses, $4 million dollars for accelerated vehicle scrap, $1 1 million 
for Carl Moyer projects, and $4 million for agricultural sources. The SCAQMD 
has distributed approximately $28 million dollars of Carl Moyer funding to transit 
buses, refuse trucks, and street sweepers. The Carl Moyer Program has not 
been a significant source of funding for school buses due to the very low mileage 
of those vehicles contributing to a higher cost effectiveness. Funding for 
alternative school buses, cleaner diesel school buses, 6nd diesel school bus 
particulate trap retrofits have come from the Lower-Emissions School Bus 
Replacement Program and the SCAQMD Governing Board school bus initiatives. 

South Coast Rule 2202 -Air Quality Investment Program (AQIP) allows 
employers with 250 or more employees to participate in an air quality investment 
program in order to meet their emission reduction target. An employer may elect 
to participate in the program by investing annually $60 per employee or triennially 
$125 per employee into an AQMD administered restricted fund. Since 2000, 
over $1.6 million dollars from AQIP has funded alternative fueled street sweepers 
and refuse trucks. 

11. PUBLIC OUTREACH 

The ARB is committed to ensuring that all California communities have clean, 
healthful air by addressing not only the regional smog that hangs over our cities 



but also the nearby toxic pollution that is generated within our communities. The 
ARB works to ensure that all individuals in California, esDeciallv the children and 
elderly, can live, work and play in a healthful environment that k free from 
harmful exposure to air pollution. 

A. Environmental Justice 

On December 13,2001, the Board approved Environmental Justice Policies and 
~ctions? which formally established a framework for incorporating environmental 
iustice into the ARB'S Droarams, consistent with the directives of State law and 
policy (ARB 2001). "~nvi;onmental justice" is defined as the fair treatment of 
people of all races, cultures, and incomes with respect to the development, 
adoption, implementation, and enforcement of environmental laws, regulations, 
and policies. These policies apply to all communities in California, but 
environmental justice issues have been raised more in the context of low-income 
and minority communities because of past land use policies and the cumulative 
impact of a concentration of emitting facilities in some neighborhoods. 

To achieve this ambitious aoal. the ARB established a Communitv Health - .  
Program and emphasized community health issues in our existing programs. To 
provide people with the basic tools and information needed to understand and 
participate in air pollution policy planning, pamitting, and regulatory decision- 
making processes, ARB has published '?he ~ublic~articipation ~ u i d e  to Air 
Quality Decision Making in ~alifornia."~ 

In addition, at its April 28,2005, public meeting, the Board adopted the "Air 
Quality and Land Use Handbook: A Community Health Perspective" 
This document was developed to provide technical information to local land use 
and transportation agencies for considering impacts of local sources of air 
pollution in the land use decision-making process. 

The Environmental Justice Policies are intended to promote the fair treatment of 
all Californians and cover the full sDectrum of ARB activities. Underlvina these . - 
Policies is a recognition that we need to engage community members in a 
meaningful way as we cany out our activities. People should have the best 
possible information about the air they breathe and what is being done to reduce 
unhealthful air pollution in their communities. The ARB recognizes its obligation 
to work closely with all stakeholders; communities, environmental and public 
health organizations, industry, business owners, other agencies, and all other 
interested parties to successfully implement these policies. Our outreach efforts, 
described below, facilitate this objective. 

Complete information for these programs can be found at httpJlwww.arb.ca.govlch/ej.htm. 
5 Complete information on this program can be found at 
http:l/www.arb.ca.gov/chlpublic-paflicipation.htm 



The amendments presented in this report for the Board's consideration may 
provide air-quality benefits by reducing NOx and diesel PM emissions from urban 
buses that operate in neighborhoods in the District. NOx emissions contribute to 
respiratory impacts in children, to the formation of fine particulate matter, and to 
the formation of ozone, a criteria pollutant, as discussed in Section 1II.A. Diesel 
PM has been identified as a TAC and is discussed in Section 111.8. The actions 
we have taken in applying these policies in our rulemaking reflect the Board's 
commitment to the fair treatment of all people throughout California. 

6. Outreach Efforts 

Consistent with ARB's environmental justice policy for strengthening our outreach 
efforts in all communities, staff utilized many avenues to engage stakeholders in 
the rulemaking effort. 

1. Amend the Statewide Urban Bus Emission Requirements 

Staff conducted six oublic workshoos and additional focused meetinas to discuss 
modifying the stateiide urban bus emission requirements (Table 6).- hose 
workshops held in Sacramento were webcast for individuals who could not travel 
to the meeting locations. Notices for the workshops were mailed to more than 
3,700 individuals and companies and were posted to ARB's Public Transit 
Agencies web site6 and e-mailed to subscribers of ARB's electronic listserves 
related to this item. 



Table 6. Workshop Locations and Times. 
Date Location Time Topics 

Discussed 
December 2,2003 El Monte 1:30 - 3:00 PM Statewide 

Rule 
December 3,2003 Sacramento 1 :30 - 3:00 PM Statewide 

Rule 
March 29,2004 Sacramento I :30 - 300 PM Statewide 

Rule 
March 30,2004 El Monte 1 :30 - 3:00 PM Statewide 

Rule 
April 7,2005 El Monte 1 :30 - 4:00 PM Statewide 

Rule1 
District Rule 

April 27,2005 Sacramento I :00 - 400 PM Statewide 
Rule1 
District Rule 

Attendees of the workshops included representatives from environmental 
organizations, transit agencies, engine manufacturers, bus manufacturers, air 
pollution control districts, cities and counties, the California Association for 
Coordinated Transportation, Regional Council of Rural Counties, Manufacturers 
of Emission Control Association, Engine Manufacturers Association, California 
Department of Transportation, California Natural Gas Association, California 
Energy Commission, consultants, and other parties interested in urban bus 
emissions. 

Staff also met with a number of stakeholders in focused meetings throughout the 
rulemaking process to get feedback on modifying the current emission 
requirements. These stakeholders included manufacturers of engines and 
buses; natural gas advocates; and environmental organizations. Staff attended 
and made presentations at the California Transit Association conference in 
November 2003 and 2004 and the California Association for Coordinated 
Transportation conferences in April and September 2004, and April 2005. 

2. Alternative Fuel Path Mandate for all Transit Agencies in the District 

In October 2004, ARB posted a request for public comment concerning the 
District's fleet rules on its website. We requested comment on whether ARB 
should submit the District's fleet rules to V.S. EPA for a waiver of preemption, 
pursuant to section 209(b) of the Clean Air Act. 

ARB received thousands of comments, including over 4,800 electronic 
submittals. After a thorough review of the comments and consultation with 
U.S. EPA, staff made a decision to pursue a new rulemaking process for some 



fleet rules, as discussed earlier, with the generation of a new public record that 
would update relevant information on the effectiveness and costs of these rules. 

Staff generated a webpage dedicated to the rulemaking effort. ' On this 
webpage, ARB provided notice of the rulemaking process with relevant 
background and contact information. Then staff generated a list serve from all 
those who had provided electronic comments. Along with those on ARB's mobile 
sources listserve, over 5,700 emails were sent to inform stakeholders of the 
rulemaking activity. 

Staff conducted one public workshop in El Monte and one in Sacramento to 
discuss urban bus fleet requirements in the South Coast Air Basin (see Table 6 
above). These workshops also covered modifying the statewide urban bus 
emission requirements. Notices for these workshops were mailed to more than 
2000 individuals and companies and were posted to ARB's Fleet Rules for the 
South Coast Air Basin web site, as well as e-mailed to over 5,000 list serve 
subscribers. 

With regard to the requirement that all transit agencies operating in the District be 
required to follow the alternative-fuel com~liance Dath. staff also met with over 
fourteen stakeholders in focused meetings throughout the rulemaking processl. 
These stakeholders included manufacturers of engines and buses and natural 
gas advocates. In addition, staff conducted telephone interviews with the transit 
agencies o~eratina in the District to discuss the amendments   resented in the 
report and obtain Hpecific fleet information. 

To generate additional public participation and to enhance the information flow 
between ARB and interested persons, staff made all documents, including 
workshop presentations, available via the Public Transit Agencies web site 
andlor the Fleet Rules for the South Coast Air Basin web site. In addition, these 
web sites provide background information and serve as portals to other web sites 
with related information. 

Ill. NEED FOR EMISSION REDUCTIONS 

Many regions of California have serious to severe problems with air quality. In . - 
particular, the South Coast Air Basin, which includes Orange County and the 
non-desert oortions of Los Anaeles. Riverside and San Bemardino Counties. is 
designated i s  a serious nonaiainkent area for PMIQ (particulate matter under 10 
microns) and a severe nonattainment area for ozone. The Coachella Valley, 
located in the desert portion of Riverside County, is classified as a serious 
nonattainment area for PMIQ and a severe nonattainment area for ozone. 



A. Ozone 

Ground-level ozone is created by the photochemical reaction between NOx and 
reactive organic gases (ROG). Breathing ozone can trigger a variety of health 
problems including chest pain, coughing, throat irritation, shortness of breath, 
and congestion. It can worsen bronchitis, emphysema, and asthma. Ozone can 
also reduce lung function and inflame the linings of the lungs. Repeated 
exposure may permanently scar lung tissue. The elderly, children, and people 
with compromised respiratory systems are among those persons who may be 
most affected by exposure to ozone. 

Ground-level ozone also damages vegetation and ecosystems. It leads to 
reduced agricultural crop and commercial forest yields, reduced growth and 
survivability of tree seedlings, and increased susceptibility to diseases, pests, 
and other stresses such as harsh weather. Ground-level ozone also damages 
the foliage of trees and other plants, affecting the landscape of cities, parks and 
forests, and recreational areas. 

B. Particulate Matter (PM) 

PM emissions result primarily from incomplete combustion of fuel in the cylinder 
and lubrication oil that has entered the cylinder incidentally. Secondarily 
produced diesel PM is formed as a result of atmospheric reactions with diesel 
NOx emissions. The majority of diesel PM, approximately 98 percent, is smaller 
than ten microns in diameter. Diesel PM is a mixture of materials containing over 
450 different components, including vapors and fine particles coated with organic 
substances. More than 40 chemicals in diesel exhaust are considered TACs by 
the State of California. 

Diesel PM has been linked to a wide range of serious health problems. Particles 
that are deposited deep in the lungs can result in lung cancer, increased hos~ital 
admissions; increasedrespiratorysymptoms and disease; decreased lung 
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function, particularly in children and individuals with asthma; alterations in lung 
tissue and respiratory tract defense mechanisms; and premature death. Long- 
term ambient concentrations of PMlo are associated with increased risks of all 
natural-cause mortality in males, mortality with any mention of nonmalignant 
respiratory causes in both sexes, and lung cancer mortality in males (Abbey, et 
at., 1999; McDonnell, et al., 2000). 

IV. NEED FOR A POLICY DECISION BY THE BOARD TO AMEND ARB'S 
CURRENT REGULATIONS 

Public transportation has important societal benefits, providing access to work 
and education, reducing traffic congestion, and meeting mobility needs of the 
public. How.ever, this service is generatty performed by heavy-duty urban buses 
that run on diesel fuel and make multiple trips with frequent start/stop operation 



through residential and business communities. Since diesel exhaust has been 
identified as contributing to both toxic PM and ozone-generating NOx emissions 
it remains in society's best interest to reduce diesel emissions to the maximum 
feasible extent. 

A. Amend the Statewide Urban Bus Emission Requirements 

One of the major strategies used to reduce emissions of both NOx and PM from 
yrban buses is the acceleration of bus replacement with newer buses. While 
transit agencies may receive funding to replace urban buses once they are 12 
years old, staff has found that transit agencies will keep these buses in the fleet 
years longer. Fleet tum over - that is, transit agencies replacing their older 
buses with new buses using cleaner engine technologies - reduces emissions. 

The California market for new urban bus engines is small, and meeting the 
California 2004 and 2007 NOx urban bus engine exhaust standards proved to be 
technologically challenging for diesel engines. In addition, the U.S. EPA adopted 
new heavy-duty engine standards for trucks and urban buses that were less 
stringent than the urban bus standards previously adopted by ARB. As a result, 
diesel engine manufacturers decided not to attempt to comply with California's 
new urban bus engine standards but instead to work towards achieving the less 
stringent, but still technologically challenging, national heavy-duty truck engine 
standards. 

At the time the Board adopted California's rule, engine manufacturers told ARB 
they would not certify engines to meet the 2006 engine exhaust emission 
standards. In response, the Board adopted an alternative strategy that transit 
agencies could use to purchase urban bus engines certified to the 2002 emission 
standards so long as they reduced fleet NOx emissions as if they had purchased 
engines certified to 0.5 glbhp-hr NOx. Only seven transit agencies completed 
the application process and qualified for the "alternative NOx strategy 
exemption." 

In June 2004, staff, with concurrence of the Board, postponed a decision on a 
staff proposal to align the urban bus engine standards with the California 2007 
heavy-duty standard because of an ongoing evaluation of available 2007 urban 
bus engine technology. Of particular interest to the Board was if natural gas 
engines would comply with the 2007 urban bus NOx emission standard. 

B. Alternative Fuel Path Mandate for All Transit Agencies in the District 

On June 10,2000, the SCAQMD adopted Rule 1192 - Clean On-Road Transit 
Buses. Rule 1192 requires public transit fleets operating in the SCAQMD to 
acquire alternative-fuel vehicles when procuring or leasing transit fleet vehicles. 
The rule applies to government agencies and private companies under contract 

. to government agencies, with fleets of 15 or more public transit vehicles or urban 



buses that are providing passenger transportation services including intra- and 
intercity shuttle services. The scope of the rule includes: 1) vehicles having a 
G W R  of at least 14,000 pounds but no greater than 33,000 pounds, that are 
used for the express purpose of transporting passengers; and 2) buses having a 
GWVR greater than 33,000 and defined by ARB as "urban buses." Paratransit 
vehicles, as defined in Sections 226 and 462 of the California Vehicle Code, are 
excluded from Rule 1 192. 

SCAQMD defines an alternative-fuel heavy-duty vehicle as one that uses 
compressed or liquefied natural gas, propane, methanol, electricity, fuel cells, or 
other advanced technologies that do not rely on diesel fuel, and meets the 
emission requirements of title 13, CCR, section 1956.1, as adopted 
February 24,2000. Rule 1192 does not consider diesel-based hybrid-electric 
and dual-fuel vehicles that use diesel fuel to be alternative-fuel vehicles. 

Fleet operators of 15 or more transit vehicles or urban buses, except for 
municipal or included municipal operators with fewer than 100 transit vehicles or 
urban buses, were required to meet the requirements of Rule 11 92 beginning 
July 16,2000. This implementation deadline was July I, 2001, for fleet operators 
that are considered municipal operators or included municipal operators with 15 
or more, but less than 100 transit vehicles or urban buses. SCAQMD allowed 
additional lead time for the smaller fleets to identify funding sources as well as to 
construct the necessary infrastructure to support the operation of alternative-fuel 
transit vehicles. SCAQMD also provided an exemption for vehicles for which . 

purchase or lease contracts existed prior to June 16,2000. 

In this rulemaking, the Board will have the option of amending the ARB's Fleet 
Rule for Transit Agencies to mandate that the six diesel path transit agencies in 
SCAQMD switch to the alternative fuel path, in order to have the state rule 
achieving the alternative fuel objectives of the District's Rule 1192. The ARB's 
adoption of a unique fleet requirement for the transit agencies in the District 
would have the effect of addressing the Court's decision regarding preemption 
while reflecting the Legislature's intent that SCAQMD be authorized to establish 
an alternative fuel fleet rule for transit districts within the District. 

The Board may adopt the District fleet requirement presented in this report if the 
Board wishes to assure that alternative fuel urban transit buses are purchased 
throughout the District, and determines it wise to provide a backstop to the 
current District Rule 1192 in case litigation overturns the District rule. 



V. ASSESSMENT OF THE POLICY DECISION TO BE PRESENTED TO 
THE BOARD 

This report presents two policy decisions to be considered by the Board. 

A. Amend the Statewide Urban Bus Emission Requirements 

Staff has assessed urban bus engine availability based on the current 2007-2009 
model year standard versus what could be available if the Board modifies the 
standard to align with the current 2007-2009 model year heavy-duty truck engine 
standards. There are essentially three scenarios that could occur. The first is 
that manufacturers could certify both diesel and alternative-fuel engines for sale 
in California in time to meet the standard of 0.2 glbhp-hr NOx in 2007. 
Discussions with diesel engine manufacturers, however, have convinced staff 
that this scenario is unlikely. Since 2001 the Engine Manufacturer's Association 
(EMA) has been warning ARB that the major urban bus engine manufacturers 
would not meet California's 2007 NOx standard of 0.2 glbhp-hr and requested 
that ARB align its 2007 urban bus standards with the federal 2007 standards, 
adopted in 2001. More recently, the engine manufacfurers have reiterated their 
position in verbal and written comments at the various public workshops for this 
~iemaking. Engine manufacturers have informed ARB that they plan to produce 
diesel engines nationwide that meet a nominal I .2 glbhp-hr NOx standard and 
that they do not plan to produce diesel engines meeting the 0.2 glbhp-hr NOx 
standard until 2010. 

The second scenario staff assessed is that manufacturers will make alternative 
fuel engines available to meet the 0.2 glbhp-hr NOx standard. Multiple 
manufacturers have stated publicly that they intend to produce natural gas or 
other altemative fuel urban bus engines that meet the California 2007 standard 
(CalNGV News 2004; Cummins-Westport 2005). Therefore, staff believes that 
there is a reasonable likelihood that one or more urban bus engine will be 
commercially available by 2007 for users of alternative fuels. There is some risk 
that these engines will be delayed or will not be certified and marketed, as these 
are all engines that require new technology. 

The third scenario is that there will be no diesel or natural gas engines available 
for California urban buses for 2007-2009. In this case, California transit agencies 
would not be able to purchase new engines until 2010, at which time staff 
expects all engines, both diesel and altemative fuel, will meet the 2010 
heavy-duty truck NOx standard of 0.2 glbhp-hr. As noted above, staffs 
assessment is that no diesel urban bus engines will be available in 2007 through 
2009, but it is likely alternative fuel urban bus engines will be available. 

There are 76 transit agencies statewide that report to ARB under the Fleet Rule 
for Transit Agencies. The 28 agencies on the alternative fuel path will still 
continue to purchase complying engines in 2007 through 2009, because staff 



believes complying engines will be available. However, if the current 2007 urban 
bus emission standards are not modified, the 48 agencies on the diesel path will 
not be able to purchase new diesel buses until 2010. These diesel path transit 
agencies operate 62 percent of the California urban buses, and if they continue 
on the diesel path the result is that these agencies will likely keep their older 
buses longer or repower their buses until complying diesel buses are available in 
2010. Emission reductions staff anticipated from the original rule will not be 
realized from diesel path transit agencies. 

There is the potential that, with no diesel buses available in 2007 through 2009, a 
transit agency on the diesel path could purchase alternative fuel engines. 
However, based on their workshop comments and purchasing practices as 
reported to ARB annually, most agencies are unlikely to voluntarily replace their 
existing diesel buses with alternative-fuel engines for two reasons. The first is 
that the diesel path agencies expect there to be diesel engines available no later 
than 2010, and they have stated that they have the ability to forgo purchasing 
new buses until 2010. The second reason is that switching to alternative fuel 
requires a significant investment in infrastructure, training, and modifications to 
facilities. Transit agencies are unlikely to make these investments and changes 
in order to purchase buses for a short, three-year period. Therefore, it is unlikely 
that leaving the 2007 through 2009 model year urban bus NOx standard at 
0.2 glbhp-hr would cause diesel path transit agencies to switch to the alternative 
fuel path. 

Staff expects that manufacturers will certify diesel urban bus engines that meet 
the 1.2 glbhp-hr NOx level if the Board relaxes the NOx standard for 2007 
through 2009 model years. Staff also expects that, even if the Board changes 
the NOx standard to 1.2 glbhp-hr for 2007, some manufacturers will offer 
alternative fuel engines that meet the 0.2 glbhp-hr NOx level in 2007. Staff 
believes this to be the case because these manufacturers orofess to have the 
technology to meet the 0.2 glbhp-hr level, and will be requked to meet this level 
by 2010. Thus, to avoid another design cycle and to capture sales resulting from 
incentive funds available for early-introduction engines, it is likely that some 
manufacturers will instead opt to produce 0.2 gtbhp-hr engines early. 

Within these various scenarios, staff believes the most likely outcome for the 
2007 through 2009 model years is that there will be 0.2 glbhp-hr NOx alternative 
fuel engines available, and that transit agencies on the alternative fuel path will 
purchase these engines. By aligning the 2007 through 2009 model year NOx 
standard to the heavy-duty truck standard, diesel path agencies will also be able 
to purchase new engines in 2007 through 2009. If a requirement were adopted 
that required all transit agencies to follow the alternative fuel path, staff believes 
transit agencies would be forced to purchase alternative fuel engines in 2007 and 
later. 



B. Alternative Fuel Path Mandate for All Transit Agencies in the District 

As discussed earlier, there are 17 transit agencies that fall under Rule 11 92 in 
the District (Table 7). All but one of these transit agencies operates urban buses 
and is subject to ARB's Fleet Rule for Transit Agencies. One transit agency, 
Commerce, has fewer than 15 buses and is therefore not subject to Rule 1192, 
but is subject to ARB's current transit fleet rule. 

Of the 17 transit agencies in the District subject to ARB's Fleet Rule for Transit 
Agencies, eleven are on the alternative fuel path and under current state law 
must continue to purchase altenative fuel buses through 2015. These agencies 
represent 90 percent (4120 buses) of the transit buses in the District. Under 
ARB's Fleet Rule for Transit Agencies, the six transit agencies on the diesel path 
have the ability to purchase diesel engines, although Rule 1192 prohibits them 
from doing so. 

' Based on annual reports to ARB end March 2005 survey of SCAQMD transit agencies. 
Z~ommerce's fleet is below the 15 bus limit and is thus not subject to Rule 1192. 

Agencies on the diesel compliance path. 
'~asadena operates no urban buses; all of its buses are transit fleet vehicles regulated 
under ARB'S February 24, 2005, amendments to the Fleet Rule for Transit Agencies. 

In February and March of 2005, staff contacted each transit agency in the District 
on the diesel path to determine their future purchasing plans. Based on the 



survey, staff estimates that all but one transit agency, Torrance, plans to 
purchase alternative-fuel buses (CNG or gasoline hybrid-electric). 

Gardena expects to complete a new facility with a CNG refueling station by the 
end of 2006, but is currently purchasing gasoline hybrid-electric buses (gHEB). 
Santa Clarita has contracted to purchase 14 CNG buses, but obtained a waiver 
from the SCAQMD for purchasing diesel-fueled commuter buses. 

Long Beach Transit and Montebello are purchasing gHEBs and neither agency 
intends to upgrade its facility to handle CNG. Norwalk is purchasing gHEBs, and 
may update its facility to accommodate CNG in the future. Both Montebello and 
Norwalk are interested in diesel hybrid-electric buses, however under Rule 1192 
they cannot be purchased. 

Thus, staff expects that without Board adoption of an alternative fuel requirement 
in the District, five of the six agencies on the diesel path will purchase alternative 
fuel buses, regardless. However, these agencies would have the ability to 
purchase diesel buses, and therefore staffs analysis assumes that, without an 
alternative fuel mandate in the District, all six of these transit agencies will 
purchase diesel buses if available. 

VI. lnventory of Urban Buses and Emissions 
This section discuses the inventory for urban buses and their emissions. 

A. lnventory of Urban Buses 

As part of the Fleet Rules for Transit Agencies, transit agencies must submit an 
annual report to ARB listing all their urban buses, including fuel use. Based on 
these reports, the statewide 2004 population was 9,845 urban buses, of which 
3,764 were operated by transit agencies on the alternative-fuel path and 6,081 
were operated by transit agencies m the diesel fuel path (Table 8). Note that 
alternative-fuel path agencies operate diesel buses, which are mostly older 
diesel. Also, some diesel path agencies operate alternative-fuel buses; these are 
mainly transit agencies located in the District. Most of the electric buses are 
operated by San Francisco MUNI, which is on the diesel path. 



Table 8. Reported California Urban Bus lnventory as of January I, 2005, by 
the Selected Fuel Path of the Transit Agency 

LNG 269 0 269 0 
Propane 175 2 41 0 
CNG:H2 2 0 2 0 
CNG 3378 55 2477 0 
Electric 5 366 0 0 
Gasoline HEB 19 0 2 0 
Diesel HEB* 2 4 2 2 

Total 5657 4187 41 14 454 

'Operating with an urban bus engine or with an experimental permit, not certified as an 
HEB. 

Fuel Type . 

The major manufacturers of urban bus engines currently in operation are 
Cummins and Detroit Diesel, although Caterpillar and John Deere have also 
recently begun to enter the urban bus market. ARB provides a website to obtain 
information on California certified engines for use in urban buses. For the current 
2005 model year, the web address is: 
http://www.arb.ca.govlmsproglonroadlcert~mdehdehdv/2005/2005.htm 

B. Emission lnventory for Urban Buses 

Diesel 1947 3758 1321 452 

The California on-road vehicle emission inventory data consists of two elements: 
emissions-related and activity-related. The emissions-related data reflect new 
vehicle testing information and the latest vehicle registration data from the DMV. 

Statewide 

The activity-related data are updated by the regional transportation agencies that 
estimate of the dailv vehicle miles of travel. the distribution of travel bv meed. 

Alt Fuel 
Path 

SCAQMD 

and the number of itarts per vehicle per day by year. The on-road erilis'sion 
inventory is then derived using the EMFAC model (Appendix C). 

Diesel 
Path 

Alt Fuel 
Path 

ARB staff calculated the urban bus emission inventory using a model developed 
from EMFAC specifically incorporating the turnover rates from their reports and 
emission factors for urban buses. Gasoline vehicles were not included in the 
emissions analysis. 

Diesel 
Path 

Under California's current urban bus emission standards from 2004 through 
2009, staff assumed urban bus turnover in most diesel path transit agencies to 
be almost non-existent. Transit agencies that repower existing diesel buses will 
use engines meeting the same engine standards as the existing engine. The 



consequence of this mismatch between California's urban bus engine exhaust 
emission standards and the statements by the major urban bus engine 
manufacturers is that emissions from California's urban buses will remain high for 
many years. Transit agencies on the diesel path are unwilling to purchase 
alternative fuel buses to turn over their old diesel buses, but instead are waiting 
to purchase new, cleaner emission diesel urban buses in 2010. 

At the June 24,2004, and February 24,2005, hearings, the Board adopted 
modifications to the standards for diesel HEBs. The modifications enabled 
manufacturers to certifv diesel HEBs for 2004 thmuah 2006. With orior aooroval 
from the executive officer, these buses are available for purchase or lease'to 
transit agencies on the diesel path. Seven agencies have already qualified for 
the "alternative NOx strategy exemption" and a total of ten diesel path agencies 
have applied to purchase a total of approximately 190 diesel HEBs for 2006. 
These diesel HEB buses will meet a standard of 1.8 glbhphr NOx and 
0.01 glbhp-hr PM. In addition, approximately seventeen ISE Corporation (ISE) 
gasoline HEBs are on order for Central California transit agencies, and 
approximately 70 are on order for South Coast fleets. 

Modeling these assumptions suggests that California's urban bus engine exhaust 
emission standards for 2007 through 2009 have the unintended consequence of 
keeping urban bus emissions artificially high. The predicted emission reductions 
as a result of the 2000 rule are unlikely to be achieved. Staff estimates that there 
will be a shortfall between the NOx reductions exDected if enaine manufacturers 
had produced diesel urban bus engines meeting ~alifomia's standards from 
2004 through 2009 of 2.06 tpd in 2010; 1.31 tpd in 2015; and 0.72 tpd in 2020 
(Table 9). For particulate matter (PM), the predicted emission reduction shortfall 
is 80 pounds per day (Ibslday) in 2010; 30 Ibslday in 2015; and 24 ibsfday in 
2020 (Table 10). The baseline emissions for urban buses gradually decline over 
time because of turnover from dirtier engines to cleaner engines, along with the 
NOx and PM reductions mandates in the Fleet Rule forTransit Agencies. See 
Appendix C for an explanation of the emissions inventory methodology. 
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Table 9. NOx Statewide Diesel Emissions Inventory (tpd) 

2010 2015 2020 
2000 Regulation Projected 5.87 2.41 0.65 
Current Estimate - No r urn over' 7.93 3.72 1.37 
Shortfall -2.06 -1.31 -0.72 

' Assumes no turnover of diesel engines from 2004-2009. 

Table 10. PM Statewide Diesel  missions Inventory (Ibslday) 

2010 2015 2020 
2000 Regulation Projected 240 112 76 
Current Estimate - No ~urnoverl 320 142 100 
Shortfall -80 -30 -24 

' Assumes no turnover of diesel engines from 2004-2009. 

VII. SUMMARY OF THE CONTROL MEASURES TO BE CONSIDERED BY 
THE BOARD 

Staff has identified two policy decisions for the Board's consideration and has 
developed proposed regulatory amendments to support these decisions the 
Board may make. First, staff is presenting three options for the Board to 
consider regarding the appropriate emission standards for new urban bus 
engines in 2007 through 2009. The three options are: I) keep the current new 
urban bus emissions standards as they are, 2) change the NOx emission 
standard for 2007 through 2009 model year new urban buses from 0.2 to 
1.2 glbhp-hr, which would align it with the equivalent model year heavy-duty truck 
NOx emission standard, and 3) require all transit agencies to purchasellease 
onlv alternative fuel buses. The rulemakina documents prepared in connection . . 
with this report contain amendments to titlel3, CCR, sections 1956.1, 1956.8 
arid 2023.1 (Appendix A), and set forth the following: 

Language to implement the option to align the 2007 and later emission 
standards for new urban buses with the 2007 and later emission 
standards that apply to new heavy duty trucks (for NOx this results in an 
average level of 1.2 glbhp-hr in 2007 and 0.2 glbhp-hr in 2010); . ~ a n ~ ~ a ~ e  to require that transit agencies operating within the jurisdiction 
of SCAQMD follow the alternative-fuel compliance path under Title 13, 
CCR, Section 2023.1 

The amendments provided in this report (set forth in the proposed regulation 
order in Appendix A) set forth the language necessary to implement the option of 
aligning the urban bus standards with the heavy-duty truck standards beginning 
with the 2007 model year. Should the Board favor the option to keep the urban 



bus standards as they are, no regulatory changes are necessary. Should the 
Board decide that all transit agencies statewide should be required to purchase 
alternative fuel, a 15-day modification to ARB'S Fleet Rule for Transit Agencies 
would be needed to accomplish this (and no change to the urban bus emission 
standards would be necessary). The language modifying the fleet rule for transit 
agencies applies to the purchase of urban buses by transit agencies operating in 
the District, and assures that alternative fuel transit buses are purchased 
throughout the District. 

A. Scope and Applicability 

Staff is requesting the Board to consider regulatory amendments that affect 
urban buses and transit agencies. California's standards for urban buses are set 
forth in title 13, CCR, section 1956.1 and the fleet requirements for urban buses 
are covered under Fleet Rules for Transit Agencies - Urban Bus Requirements 
title 13, CCR, sections1956.2 - 1056.4 [to be recodified as 2023.1. per Board 
action on February 24,20051. 

8. Amend the Statewide Urban Bus Emission Requirements 

Staff is presenting three options forthe Board to consider regarding the 
appropriate emission standards for new urban bus engines in 2007 through 
2009. The three options are: 1) keep the current new urban bus emissions 
standards as they are, 2) change the NOx emission standard for 2007 through 
2009 model year new urban buses from 0.2 to 1.2 glbhp-hr, which would align it 
with the equivalent model year heavy-duty truck NOx emission standard, and 
3) require all transit agencies to purchasellease only alternative fuel buses. 

Should the Board favor the first option, to keep the current standards as they are, 
no regulatory changes are needed. 

Should the Board favor the second option, to align the California urban bus 
engine exhaust emission standards with the current California truck engine 
exhaust emission standards for the 2007 through 2009 model years, the 
corresponding urban bus regulations and heavy-duty truck regulations will need 
to be modified. The truck engine regulations include standards for NOx, PM, 
carbon monoxide and non-methane hydrocarbons. Currently the standards for 
urban buses are located in title 13, CCR, section 1956.1. Specifically, the 2007 
and later model year standards for urban buses are provided in subsection 
(a)(12). The heavy-duty engine and vehicle standards are located in title 13, 
CCR, section 1956.8. Paragraph (a)(12) of section 1956.1 would be deleted. 
Section 1956.8 would concurrently be modified to include urban buses for the 
2007 and later model years. Thus, 2007 and later model year urban bus engines 
would be certified as heavy-duty engines. 



Should the Board decide that all transit agencies statewide should be required to 
purchase only alternative fuel buses, language would need to be included into 
the ARB's Fleet Rule for Transit Agencies (section 1958.2) mandating this 
requirement. The requirement would mandate that 85 percent of a transit 
agency's annual purchases must be alternative fuel through 201 5. 

C. Alternative Fuel Path Mandate for All Transit Agencies in the District, 
Amend Section 1956.2 

As discussed earlier, there are currently 17 transit agencies operating in the 
District that are subject to ARB's Fleet Rule for Transit Agencies (see Table 7). 
The amendments developed by staff are designed to increase the number of 
alternative-fueled urban buses operating in the District by requiring all of the 
transit agencies on the diesel path to change to the alternative-fuel path. This 
requirement mandates that 85 percent of a transit agency's annual purchases be 
alternative fuel through 2015. Those six transit agencies on the diesel fuel path 
must change to the alternative-fuel compliance path effective January 1, 2006. 
Multiple manufacturers have stated that they intend to have alternative fuel buses 
available in 2007 that meet a 0.2 glbhp-hr level for NOx. Therefore, staff 
believes that this requirement will likely result in the purchase of buses meeting a 
0.2 glbhp-hr NOx level beginning in 2007 by the six transit agencies on the diesel 
path. However, because of the alignment option outlined above, alternative fuel 
buses meeting a 1.2 glbhp-hr NOx level or higher may also be available. 

D. Comparison of ARB'S Fleet Rule for Transit Agencies and Rule 1192 

While SCAQMD's Rule 11 92 and ARB's fleet rule for transit agencies, for the 
most part, affect the same set of vehicles, there are some differences between 
them. Pasadena's fleet is not subject to ARB's Fleet Rule for Transit Agencies 
because Pasadena does not operate any urban buses, although it is subject to 
the new requirements for transit fleet vehicles. Pasadena does, however, have a 
large enough fleet of buses over 14,000 pounds G W R  that it falls under the 
authority of Rule 1192. Commerce, which is on the alternative-fuel path under 
ARB's rule, is not included under Rule 1192 because it has fewer than the fleet 
minimum of 15 vehicles. 

In addition, Rule 1192 only affects vehicles at or above 14.000 pounds GWR.' 
The Board amended the Fleet Rule for Transit Agencies on February 24, 2005, 
to expand its scope to all heavy-duty buses and vehicles (greater than 8,500 lbs 
GWVR) owned or operated by a transit agency. ARB's rule also includes 
vehicles not included in Rule 1192, such as paratransit and non revenue 
producing vehicles. As a result, over 35 additional fleets operating in the District 

8 SCAQMD adopted an additional rule, Rule 1191, "Clean On-Road Light- and Medium-Duty 
Public Fleet Vehicles" which includes requirements for transit fleets operating trucks and buses 
below 14,000 pounds GWVR. 



are subject to ARB'S fleet rule. These fleets, consisting primarily of non-urban 
buses, would not be subject to the altemative-fuel purchase requirement. 

V111. ENGINE TECHNOLOGY AND AVAILABILITY 

This section discusses the current and expected availability of engines for urban 
buses. The information was obtained from engine manufacturers and other 
published sources. We have omitted information that engine manufacturers have 
indicated is confidential. A more in-depth discussion is included in the Technical 
Support Document for this rule. Information on how to access the, Technical 
Support Document for this rule making can be found at the end of this report. 

Conventional diesel engines use compression-ignition to generate power, 
whereas engines that operate on an alternative fuel, such as compressed natural 
gas (CNG), liquefied natural gas (LNG), and liquid petroleum gas (LPG), are 
typically spark-ignited. In the heavyduty engine market, CNG and LNG are the 
most commonly used alternative fuels. Diesel hybrid-electric, dual fuel and bi- 
fuel trucks and buses are not considered to be altemative-fueled, although they 
can have significantly lower emissions than a straight diesel engine. Altemative- 
fueled engines are typically certified to lower engine exhaust emissions than 
same model year diesel-fueled engines, although a diesel engine equipped with 
exhaust aftertreatment may have emissions comparable to an alternative-fuel 
engine. 

A. Current Engine Availability 

Manufacturers have been able to meet the current heavy-duty truck engine 
exhaust standards without the use of aftertreatment technologies, relying instead 
on modifications to engine and combustion-related components. Engine 
modifications include such changes as improved electronic controls, improved 
turbocharger systems, and improved exhaust gas recirculation. ~ombhstion 
modifications include improved engine timing, improved fuel injection systems, 
and improved cylinder design. 

1. Diesel Fueled Engines 

California has no urban bus diesel engine certified to its standards of 0.5 glbhp- 
hr NOx and 0.01 glbhp-hr PM for the 2004 to 2006 model year. California 
regulations provide for an exception to this standard for the seven transit 
agencies that applied for and received a so-called "alternative NOx strategy 
exemption." Engine manufacturers can certify urban bus diesel engines gthe 
standards for 2003 in the 2004 to 2006 model vear for sale to those transit 
agencies only. There is one diesel urban bus engine family, the Caterpillar C9 
that is certified to 2.3 glbhp-hr NOx + NMHC and 0.004 glbhphr PM, via the 
alternative NOx strategy exemption. 



In 2004 California adopted new engine standards of 1.8 glbhp-hr NOx and 0.01 
glbhp-hr PM for diesel hybrid-electric buses (dHEB), applicable only to the 2004 
to 2006 model year. Transit agencies on the diesel path were allowed to apply 
for permission to purchase these buses, subject to certain requirements. Based 
on conversations with manufacturers, the staff expects that there will be one or 
more engine families certified and available for purchase in 2006, thus providing 
some transit agencies with an additional option for a diesel engine purchase. 

2. Alternative Fuel Engines 

For urban buses, there are currently two natural gas engine families certified by 
Cummins, two certified by DDC, and one certified by John Deere. 

The outlook for natural gas urban bus engine availability in 2006 is the same as 
for 2005. However, Deere is currently involved in a demonstration project with 
U.S. DOE'S National Renewable Energy Laboratory (NREL) and the SCAQMD to 
certify an oxidation catalyst equipped engine for use in urban buses to the 
1.2 glbhp-hr NOx standard. Deere intends to have this product available by 
October 2005. 

B. Mid-term Future Engine Availability (2007 - 2009) 

The California diesel urban bus engine particulate emission standard is 0.01 
glbhp-hr, which applies to engines produced after October 1,2002. Urban buses 
equipped with alternative fuel engines may certify to optional standards of 0.03, 
0.02, or 0.01 glbhp-hr. However, beginning in 2007, these engines must also 
meet the particulate standard of 0.01 glbhp-hr. All alternative fuel urban bus 
engines currently are certified at a 0.01 glbhphr level. The current NOx 
standard for urban bus engines is 0.2 glbhphr for 2007 and beyond. 

While most manufacturers have released details about their 2007 engines, some 
have not. Thus the information that follows is necessarily incomplete and 
includes general information where specifics are unavailable for publication. 
Staffs evaluation includes both publicly available and confidential information. 

1. Diesel Fueled Engines 

As mentioned above, manufacturers have indicated that they do not intend to 
make diesel urban bus enaines available that meet the 0.2 glbhp-hr NOx level 
until 2010. It is also unlikely that any dHEB would be able 6 meet this standard. 

2. Alternative Fuel Engines 

Two engine manufacturers, Cummins, through its joint partnership with Westport 
Innovations, Cummins Westport Inc.; and John Deere plan to offer alternative 
fuel urban buses that meet the 2007 emissions standards of 0.2 glbhp-hr NOx 



and 0.01 glbhphr PM. John Deere intends to produce a 250-325 horsepower, 
9 liter natural gas engine. Cummins Westport Inc. has partnered with NREL to 
develop a lower emission version of the L Gas Plus (8.9 L) natural gas engine. 
This engine is scheduled to be commercially available in early-2007. The 
SCAQMD is also currently sponsoring a project with Cummins to commercialize 
the C Gas Plus engine (8.2 L) to 0.2 glbhp-hr NOx by 2007. 

C. Long Term Engine Availability (201 0 and beyond) 

In 2004, U.S. EPA published its second review outlining the status and progress 
of engine and vehicle technology toward meeting the federal 2007 standards for 
heavy-duty diesel vehicles (U.S. EPA 2004). In its report, U.S. EPA concluded 
that manufacturers will meet the 2007 and 2010 standards in a two step process 
and that "engine manufacturers' 2007 compliance plans are a building block for 
the technology package they plan to use to meet the 0.20 glbhphr NOx standard 
in 2010." Thus, it is likely that selective catalytic reduction (SCR) and NOx 
adsorbers for NOx reduction, along with further improvements in engine 
technology, such as Clean Diesel Combustion, will play a large role for diesel 
technology in 2010 and beyond. Additional information on long-term engine 
availability is found in the Technical Support Document for this rule. 

IX. END-USER EXPERIENCE: ALTERNATIVE FUELS 

In March 2005, ARB staff surveyed maintenance managers of all 1 1  transit 
agencies in the District that operate all or a portion of their fleets on alternative 
fuel and that are subject to the ARB'S Fleet Rule for Transit Agencies. The 
survey collected information on the experiences transit agencies have had to 
date with buses operating on altemative fuel. The cost data collected by this 
survey was used in the cost analysis and is discussed in Appendix D. Electric 
buses were not included in this survey. 

A. Description of the Survey 

Questions 1 through 4 were designed to elicit specific information on the number 
of buses in the fleet by fuel type, how long various fuels had been used, and 
whether the ability existed to re-fuel buses in the field. Questions 5 through 9 
dealt with issues of maintenance and maintenance facilities for alternative fuel 
vehicles and additional staff trainina that miaht be needed to deal with 
maintenance of these vehicles. ~ i e s t i o n  10 was opeh-ended, asking for any 
additional comments the respondent wanted to make in connection with topics 
mentioned or not mentioned in the survey. A copy of the survey can be found in 
Appendix B. 



B. End-User Experience with Alternative Fuels 

Transit agencies rely mainly on three types of alternative fuels to power their 
buses: CNG, propane, and LNG. Many transit agencies will be purchasing 
gasoline HEBs that are arriving in 2005 through 2007. Since the gasoline HEB is 
a new technology, there was no in-use experience available at the time of the 
survey. 

1. Propane 

Only one transit agency in the survey was using propane or liquefied petroleum 
gas (LPG) to fuel their buses. Of their 189 buses, only 45 met the definition of 
urban bus. The transit agency contracts out for fuel and therefore had no 
experience with the maintenance or cost of the fueling equipment. The transit 
agency did not express any concerns or issues and plans to purchase over 50 
more buses in the next 3 years. 

2. Compressed and Liquefied Natural Gas (CNGILNG) 

In-use experience with alternative fuels, primarily CNG, was initiated in the mid- 
1990's. Of those surveyed, experience with CNG ranged from 3 to 11 years and 
LNG five years. 

a. Fueling 

Nine of the eleven transit agencies maintain their own fueling stations on site, of 
which four are expanding their fueling sites. Fueling times are based on the 
equipment available. On-site operations can "quick fill" a bus in 8 to 15 minutes, 
or choose to slow fill a bus over night (6 hours). One facility uses an off-site 
station operated by the city, where fueling can take up to an hour per bus. The 
operator uses this time to clean the vehicles while waiting for the vehicle to fuel. 
Another facility contracts to private operations to provide their fuel. 

Of the nine transit agencies with fueling stations, four reported that fuel storage 
was more complex and expensive with alternative fuel. One transit agency 
reported that CNG storage took six times the space as diesel, but one transit 
agency reported that fuel storage for diesel and CNG were about the same. 

b. Maintenance Shop Modifications for Alternative Fuel Vehicles 

Transit agencies must upgrade their maintenance facilities when working with 
gaseous or "lighter than air" fuels to meet fire code and safety regulations. These 
facilities require modification of the structure to prevent "pockets" where gases 
can pool, installation of sensors to detect buildup of gas and fire alarm systems, 
and up-grading air circulation systems. Specialized tools are also required for 
working on alternative fuel vehicles. Facilities that do not modify repair shops 



must work on alternative fuel vehicles outside in the open air or send them to 
other repair facilities. Eight of the 11 agencies have modified their facilities; the 
other three contract out their maintenance work. 

c. Maintenance and Down Time for Alternative Fuel Vehicles 

Seven of the 11 transit agencies reported increased maintenance time and 
downtime with alternate fuels (six with CNG; one with LNG). Two transit 
agencies reported 15 to 20 percent increases in maintenance time. One transit 
agency stated that by increasing the maintenance schedules, downtime was 
close to what they experienced with diesel buses. Two transit agencies reported 
no difference between CNG and diesel. One transit agency ex~erienced - .  
significant breakdowns with CNG buses. Two transit agencies stated that CNG 
technology has improved over the years to be equivalent to diesel buses. 

As a result of increased maintenance, two transit agencies stated that they 
maintain a higher spare parts and bus ratio. Four transit agencies reported that 
parts for CNG fueled buses were more expensive. 

d. Training Staff for Alternative Fuel Vehicles: 

Nine of the 11 transit agencies that use alternative-fuel buses said staff must 
receive special training to operate andlor service these vehicles. Mechanics 
must be certified every 3 to 5 years. Drivers require specific traininq on alarms 
and manual shut off systems.-One transit agency that contracts ou'ifor the work 
requires a demonstration of experience with CNG. Five of the 11 transit 
agencies reported ongoing training annually. 

3. Conclusion 

Strong opinions exist regarding the use of alternative fuels. For those transit 
agencies that have embraced the technology, they consider any increased 
maintenance or costs as marginal or a part of doing business and have adjusted 
their practices to meet any operational changes. Engine reliability issues 
appeared to be focused on older engine models, where the newer models are 
more reliable. For fueling and maintenance facilities, all the transit agencies 
consider diesel easier and less expensive. 

X. REGULATORY ALTERNATIVES 

Staff has provided three options for the Board's consideration regarding 
potentially amending the statewide urban bus emission requirement. Therefore 
staff has not evaluated any additional alternatives for the Board to consider. 

With regard to the District specific fleet rule staff evaluated an altemative to not 
require transit agencies in the District to follow the follow the alternative-fuel path. 



This alternative, in conjunct~on with Board adoption of statewide alignment of the 
urban bus and heavy-duty truck emission standards, would allow transit agencies 
on the diesel path, including the six in the District, to purchase diesel engines in 
2007 through 2009. If the SCAQMD Rule 1192 were to be invalidated, the six 
transit agencies on the diesel path located in the District would be able to 
purchase diesel urban buses. There is some benefit associated with this 
alternative because of the turnover of older diesel engines to new, cleaner 
engines. However, this alternative would not provide the additional benefit in the 
District of mandating the purchase of altemative fuel buses for the six transit 
agencies currently on the diesel fuel path. It is worth noting that staff expects 
that without Board adoption of an alternative fuel requirement in the District, five 
of the six agencies on the diesel path will likely purchase alternative fuel buses, 
regardless. However, these agencies would have the ability to purchase diesel 
buses, and therefore, staffs analysis assumes that, without an alternative fuel 
mandate in the District, these transit agencies will eventually purchase diesel 
buses if available. 

It should also be noted that this altemative is only viable if the Board chooses to 
also adoot the statewide alignment of the urban bus emission'standards with the 
heavy-d"ty truck emission standards. If the Board chooses to leave the state 
urban bus standards as they are, or if the Board chooses to require all transit 
agencies statewide to follow the alternative fuel path, then Board adoption of a 
specific altemative fuel purchase requirement in the District is not necessary. 

XI. ECONOMIC IMPACT 

Staff is presenting to the Board for its consideration a requirement that transit 
agencies operating in the jurisdiction of the SCAQMD be mandated to follow the 
alternative-fuel compliance path. under section 2023.1. title 13, CCR. Six transit 
agencies operating in the District are currently on the diesel compliance path, 
and therefore would be required to change to the alternative-fuel compliance 
path. 

In addition, staff is presenting to the Board for its consideration amendments that 
would modify the urban bus new engine standards or require the use of 
alternative fuel buses statewide. 

Staff believes that the regulatory amendments presented here for Board 
consideration would cause no noticeably adverse impacts in California 
employment, business status, or competitiveness. 

A. Legal Requirement 

Sections 11346.3 and 11346.5 of the Government Code require state agencies 
proposing to adopt or amend any administrative regulation to assess the 



potential for adverse economic impact on California business enterprises and 
individuals. The assessment shall include consideration of the im~act of the 
proposed regulation on California jobs; on business expansion, elimination, or 
creation; and on the ability of California businesses to compete in other states. 

State agencies are also required to estimate the cost or savings to any state or 
local agency or school district in accordance with instructions adoptedby the 
De~artment of Finance. This estimate is to include nOndisCreti0na~ costs or 
savings to local agencies, and the wsts orsavings in federal fundi;lg to the state. 

B. Affected Businesses 

Businesses that may be affected as a result of the regulatory amendments 
presented in this report include manufacturers of diesel urban bus engines and 
alternative fuel technologies such as CNG, LNG, dual-fuel and hybrid-electric 
urban bus engines, manufacturers of urban buses, alternative fuel providers, and 
distributors and installers of bus engines. Most manufacturers of buses, trucks, 
and engines are located outside of California. One manufacturer of 
hybrid-electric systems is located in California. There is at least one wmpany in 
California that specializes in conversions of standard diesel buses to alternative 
fuel buses. 

C. Potential impact on Businesses 

The statewide alignment option should have a positive impact on engine and bus 
manufacturers by allowing them to certify and sell their products in Catifornia in 
2007 through 2009. This regulatory modification does not impose a mandate but 
would open up the market for diesel and diesel hybrid-electric urban buses, 
benefitting engine manufacturers, bus manufacturers, and system integrators. 

The statewide alternative fuel mandate option could impact engine 
manufacturers that only produce diesel engines. These manufacturers would 
need to produce alternative fuel buses or risk losing urban bus engine sales in 
California. Currently, only one manufacturer that certifies engines for use in 
urban buses, Caterpillar, does not produce alternative fuel engines for urban 
buses. Caterpillar is headquartered outside of California. 

Should the Board elect to require the alternative fuel path for all transit agencies 
in the District the amendment is expected to have a positive impact on the 
alternative fuel engine and bus manufacturers. Any negative effect on the sales 
volume of diesel engines would be negligible. 

D. Potential Impact on Business Competitiveness 

The regulatory options presented in this report would have no significant impact 
on the ability of California urban bus engine and vehicle manufacturers to 



compete with manufacturers of similar products in other states. This is because 
all manufacturers that produce urban bus engines and vehicles for sale in 
California are subject to the emission requirement regardless of their location. 
Furthermore, all of the engine manufacturers, and most of the vehicle 
manufacturers, are located outside of California. 

E. Potential Impact on Employment 

The statewide alignment option is expected to benefit manufacturers, who will be 
able to produce and sell diesel urban buses outside of the District in 2007 
through 2009. 

The statewide alternative fuel mandate option could impact engine 
manufacturers that only produce diesel engines. These manufacturers would 
need to produce alternative fuel buses or risk losing urban bus engine sales in 
California. Currently, only one manufacturer that certifies engines for use in 
urban buses, Caterpillar, does not produce alternative fuel engines for urban 
buses. Caterpillar is headquartered outside of California. 

Should the Board elect to require the alternative fuel path for all transit agencies 
in the District there may be some impact on employment for those transit 
agencies currently following the diesel compliance path in the District, however 
the impact is expected to be small. Five of the six agencies currently on the 
diesel path are already intending to purchase alternative-fuel vehicles. In 
addition, any added costs are expected to be recovered through appropriate fare 
increases. 

F. Potential Impact on Business Creation, ENmination, or Expansion 

The regulatory options presented in this report are expected to have no impact 
on business creation, elimination or expansion. 

G. Estimated Costs to Local Transit Agencies 

This section discusses the costs that transit agencies may occur as a result of 
the regulatory options presented in this report. 

. . 



1. Cost Estimates for Statewide Alignment 

Staff has concluded that there are no significant adverse fiscal impacts on any 
state or local agencies. The statewide alignment option should have a positive 
impact on transit agencies outside the District by allowing the purchase of new 
diesel buses in California in 2007 through 2009 that are typically cheaper than 
comparable alternative-fuel buses. Therefore this option should result in a cost 
savings to a transit agency. 

2. Cost Estimates Associated With the Alternative Fuel Path Mandate for 
All Transit Agencies, Statewide 

This requirement would impact the 48 transit agencies currently on the diesel 
path. These agencies will be required to purchase or lease alternative fuel buses 
in place of diesel buses. The higher cost of alternative fuel buses along with 
costs associated with infrastructure modifications may result in a decreased 
budget for other operations. 

3. Cost Estimates Associated With the Alternative Fuel Path Mandate for 
All Transit Agencies in the District 

This requirement would have some impact on the six transit agencies operating 
in the District that are currently following the diesel fuel compliance path. These 
agencies will be required to purchase 6 lease alternative fuel buses in place of 
diesel buses. The higher cost of alternative fuel buses may result in a decreased 
budget for other operations. However, since five of the six affected transit 
agencies are already planning to purchase alternative fuel buses, the Impact of 
this amendment will be minimal. 

XII. ENVIRONMENTAL IMPACTS AND COST-EFFECTIVENESS 

Described in this section are the air quality benefits and the cost-effectiveness of 
the regulatory options staff is requesting the Board to consider. 

A. Benefits within the District and Statewide 

The implementation of California's existing new engine standards and urban bus 
fleet reouirements has resulted in a drastic decrease in the state and local fleet 
average NOx levels. On January I, 2001, the statewide and the District median 
urban bus fleet average NOx emissions were 5.16 and 5.28 glbhp-hr, 
respectively. As of January 1, 2005, the statewide and the District median urban 
bus fleet average NOx emissions have dropped to 3.63 and 3.53 glbhp-hr, 
statewide and in the District, respectiyely. This represents a decrease in the 
statewide and District urban bus fleet average NOx emissions of 30% and 33%, 
respectively. 



1. Impacts on the Air Quality Management Plan 

Staffs analysis shows that the weighted average NOx fleet levels of agencies on 
the diesel-fuel compliance path are much higher (well over 1.0 glbhp-hr higher) 
than those on the alternative-fuel compliance path (Table 11). Therefore, there 
has been an emission benefit associated with having fleets comply using the 
alternative-fuel path. 

Table 11. Diesel Versus Alternative Fuel Path NOx Fleet Averages for 
Agencies in the District (glbhp-hr) 

2. Emission Benefits 

The emission benefits of the policy decisions staff is requesting be considered by 
the Board are discussed in this section. 

When the emission standards for new urban bus engines were adopted in 2000, 
staff believed diesel engines meeting these standards would be available for 
purchase. For NOx, the standard dropped from 2.4 glbhp-hr HC+NOx (about 2.2 
glbhp-hr NOx) to 0.5 glbhp-lrr NOx in 2004-2006, and to 0.2 glbhp-hr NOx in 
2007 and beyond. As discussed earlier, engine manufacturers are not offering 
for sale diesel urban buses that meet the 2004-2006 standards, and will not offer 
diesel engines that meet the 0.2 glbhp-hr standard until 2010. Thus no diesel 
engines have been available for purchase, and will not be available until 2010. 
As a result, little or no fleet turnover has occurred for diesel path transit agencies. 
(Seven agencies received an exemption to buy higher emitting diesel engines 
through 2006, and have been doing so. These agencies took other steps to 
reduce their fleet average NOx emissions). 

Figures 1 and 2 show the urban transit emissions of diesel path agenciesg staff 
expected as a result of the original rule, and an updated analysis that reflects the 
unavailability of diesel engines for purchase. Emissions are higher than had 
been expected, and will remain so even after purchases of diesel engines 
resumes in 2010. 

-- 

The following four figures show emissions for only those transit agencies on the diesel peth. 
Staff assumes that transit agencies on the alternative fuel path will continue to purchase 
alternative fuel engines. 



Staff has also estimated the emissions of the diesel path agencies should the 
board decide to change the statewide requirements and/or require the six 
SCAQMD diesel path agencies to switch to the altematwe fuel path. 



Figure 1. NOx Emissions - Original Estimate and Current Estimate 
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Figure 2. PM Emissions - Original Estimate and Current Estimate 
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a. Statewide Alignment 

This option relaxes the NOx standard irt 2007-2009 to align with the current 
diesel trucks standard. This will result in the availabilitv of diesel bus enoines in 
2007-2009 that emit at 1.2 glbhp-hr NOx. As a result purchases of diesi  bus 
engines will resume in 2007, replacing older, dirtier engines. Emissions will be 
lower by up to about 1.6 tpd NOx and 80 pounds per day PM in 2009, compared 
to retaining the current 0.2 glbhp-hr NOx standard. 

In determining the emissions resulting if the Board does not change the current 
emission standard, staff assumed that funds that would have been used to 
purchase diesel buses in 2007-2009, had diesel engines been available, will be 
saved and deferred purchases will be made, in addition to normal purchases, 
beginning in 2010. Thus all new purchases of diesel buses will comply with the 
0.2 glbhp-hr NOx standard, whereas if the standards are aligned in 2007, some 
buses purchased in 2007-2009 will emit 1.2 glbhp-hr. As a result, the no change 
option results in greater NOx emission reductions beginning in 2012 (by up to 
about 1.2 tpd NOx). Staff estimates that by 2025. emissions will be the same for 
both scenarios because the 1.2 glbhp-hr NOx engines from the alignment option 
have been retired. Figures 3 and 4 illustrate these findings. 

b. Alternative Fuel Path Mandate for All Transit Agencies, Statewide 

Staff analyzed the emissions benefit of requiting diesel path transit agencies 
statewide to follow the alternative fuel path. This option would result in sliahtlv - .  
lower tons per day NOx emissions than the option to align the standards. 
Emissions will be lower by up to about 1.0 tpd NOx 2009. This occurs because 
transit agencies would be purchasing buses that meet a 0.2 glbhphr NOx 
standard beginning in 2007, as opposed to a 1.2 glbhp-hr NOx level under the 
alignment option. This emissions benef* will continue, past 2020, until the entire 
fleet of 1.2 glbhp-hr engines are turned over to new engines meeting the 
0.2 glbhp-hr level. However, should the Board decide to require that all transit 
agencies follow the alternative fuel path, some agencies currently on the diesel 
path may defer replacing their diesel engines while they prepare fueling 
infrastructure. If this occurs, there would be a short-term emission disbenefit to 
this option as compared to the alignment option until these engines are replaced. 

In the short-term this option would also result in lower emissions than if the Board 
decides to retain the current urban bus standards. Emissions will be lower by up 
to about 2.5 tpd NOx and 80 pounds per day PM in 2009. This occurs because if 
the current standards are retained, diesel path agencies would defer purchasing 
new buses until 2010, thereby keeping older, more polluting buses in their fleet. 
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However, after 2010, once the engines whose replacement was deferred are 
replaced, the emissions associated with these two options will be similar. 



Figure 3. NOx Emissions - Comparison of Options 
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c. Alternative Fuel Path Mandate for All Transit Agencies in the District 

Small emission reductions of NOx will be achieved if the six transit agencies on 
the diesel path purchase cleaner, alternative fuel buses beginning in 2006 
(Table 12). This assumes that the District cannot implement its current 
Rule 1192, and the six agencies would have switched to purchasing dirtier 
diesels in the absence of an ARB rule forcing them onto the alternative fuel path. 
If the District rule can be implemented, as now appears to be the case, no 
additional emission reductions would be achieved from adopting this 
requirement. 

Several manufacturers have stated that they intend to have alternative fuel buses 
available in 2007 that meet a 0.2 glbhp-hr level for NOx. Staff believes it is very 
likely that transit agencies on the alternative fuel path will purchase these 
engines. Therefore, staffs emission analysis assumed that the District 
alternative fuel requirement will result in the purchase of buses meeting a 
0.2 glbhp-hr NOx level beginning in 2007 by the six transit agencies currently on 
the diesel path. The benefits presented here are the incremental benefits of 
requiring the purchase of alternative fuel buses, assumed to meet a 0.2 glbhp-hr 
NOx level, instead of purchasing diesel engines meeting 1.2 glbhp-hr NOx level 
(as would be allowed with alignment and no District rule were in place) for the six 
transit agencies. 

Table 12. NOx Emission Benefits (tpd) in the District Mandatory 
~l ternat ive Fuel Path . .- . . 

'If the Board adopts the statewide alignment option, and if the six transit agencies chose 
to purchase altemative fuel buses that meet the 1.2 glbhp-hr NOx level du&g 2007 
through 2009, there would be no benefit associated with purchasing altematwe fuel 
buses over diesel buses. Therefore, actual benefits could range between zero and the 
tons per day shown here. 

Requiring transit agencies in the District to switch to the altemative fuel path will 
result in NOx benefits, but will not result in any change in PM emissions. A PM 
emission standard of 0.01 glbhp-hr for diesel urban bus engines has been in 
effect in California for engines produced after October 1,2002, all current 
altemative fuel urban bus engines are certified at a 0.01 glbhp-hr level. 



B. Cost and Cost-Effectiveness 

The following section discusses the cost-effectiveness associated with each 
decision the Board may consider, 

1. Amend the Statewide Urban Bus Emission Requirements 

Staff is proposing three options for the Board to consider. There is no cost 
associated with the option to keep the emissions standards as they are. The 
other two options have been analyzed separately, and presented below. 

a. Statewide Alignment 

Staff has determined there is no additional cost of the option to revise the new 
urban bus engine emission standards to align with the current truck standards. 
This option will allow purchase of diesel engines by diesel path agencies in 2007- 
2009, and may reduce operating and maintenance costs by replacing older 
engines. If the current standards are retained, diesel path agencies are 
expected to defer purchases until 2010 and beyond. These engines will cost 
more than the engines that could be purchased in 2007-2009 if the standards are 
aligned. 

b. Alternative Fuel Path Mandate for All Transit Agencies, Statewide 

This option would mandate that at least 85 percent of a transit agency's annual 
purchases be alternative fuel through 2015. This resuirement should have no 
cost impact on those transit agencies already on thealternative fuel path. 
However, transit agencies on the diesel path will be required to switch to 
alternative fuel. The additional cost to these transit agencies wouid include the 
incremental cost increase of alternative fuel bus compared to a diesel bus as well 
as the cost to upgrade infrastructure. 

Staff estimated the incremental cost of this option by determining the difference 
between the capital and operations and maintenance costs of diesel urban buses 
and alternative-fuel urban buses. Staff estimates the total per bus cost increase 
to be $76,517. A discussion of the cost breakdown follows. 

The FTA provides 80%-83% of the capital cost of new buses, so transit agencies 
see only a portion of the per-bus additional capital cost. As a conservative 
estimate, staff assumed a 20 percent transit agency share, although the cost to 
society is the full incremental cost difference. Thus, staff estimates a typical 
incremental purchase cost of for a CNG bus is $10,000 funded by the local 
transit agency. 

If a transit agency does not already have an alternative fuel fueling facility, this 
option may make it necessary for the transit agency to upgrade its fueling facility 



to handle alternative fuel. Staff assumed that half of the natural gas fueling 
facilities constructed would be UCNG stations (gasification) at a cost of $25,000 
per bus and that half would be CNG (compression) stations at a cost of $36,712 
per bus. Upgrades to bus maintenance facilities for handling CNG buses are 
also required at the cost of $23,870 per bus. 

Staff believes that maintenance costs for natural gas buses are likely to be 
somewhat higher than for diesel buses. Staff estimates the extra maintenance 
costs to be about $4,300 per year. In addition, there are cost associated with the 
maintenance of fueling facilities at a cost of $2,245 per bus per year. 

Labor costs for natural gas buses and gasoline HEBs are expected to increase 
modestly over typical diesel bus costs. Initial training costs, and ongoing training 
associated with regular recertification of technicians for natural gas maintenance, 
are primarily responsible for expected minor increases in labor costs of about 
$18 per year per bus. 

The estimated incremental bus cost does not include any costs associated with 
the difference between the cost of alternative fuel versus diesel fuel. Fuel cost 
differences are economically highly uncertain over the life of the regulation. 
Although at present natural gas is less expensive than diesel, it is impossible to 
be certain about fossil-fuel market conditions between now and 2020. To explore 
the sensitivity of fuel cost, staff analyzed both a lower and higher natural gas fuel 
cost relative to diesel. The result is that purchase incremental per bus costs 
could range from $28,227 (low cost) to $107,141 (high cost) per bus. 

In order to determine cost-effectiveness, ARB took the typical total incremental 
cost of the buses to be purchased, with FTA funding, and divided by the total 
NOx emission reductions for the life of the regulation. These values were based 
on NOx emission reductions only. The expected cost-effectiveness ratio is 
$1 19,030 per ton ($59.51 per pound). 

2. Alternative Fuel Path Mandate for All Transit A~encies in the District 

As with the option to mandate alternative fuel statewide, for the option to require 
the District agencies to switch to the alternative fuel path, staff based the cost- 
effectiveness analysis on estimates of expected emissions reductions and of 
costs for implementation of this option. 

Staff estimated the incremental cost of this option by determining the difference 
between the capital and operations and maintenance costs of diesel urban buses 
and alternative-fuel urban buses. Staff estimates the total per bus cost increase 
to be $26,745. This cost is different than the per bus incremental cost given 
above for the statewide alternative fuel mandate for the following reasons. 



Staff surveyed the six transit fleets on the diesel path and requested their 
purchasing plans for 2005 to 2009. The results showed that a majority of the 
buses that would be purchased would be gasoline HEBs. Staff estimates that 
gasoline HEBs have an incremental purchase cost of $24,546. 

In addition, staff expects that the six transit providers affected by this option will 
be able to obtain fuel from facilities that are already, or will soon be, available, 
based on staffs survey of transit agencies. Most transit agencies that plan to 
purchase CNG buses have already either built a fueling station or have one 
planned and financed. In addition, transit agencies that are purchasing gasoline 
HEBs will use existing facilities. Therefore, this analysis does not include capital 
costs of new fueling facilities. 

In order to determine cost-effectiveness, ARB took the typical incremental cost of 
the buses to be purchased, with FTA funding, and divided by the total NOx 
emission reductions for the life of the regulation. These values were based on 
NOx emission reductions only. The expected cost-effectiveness ratio is $67,837 
per ton ($33.92 per pound)1° 

C. Toxics from Diesel and Alternative Fueled Engines 

Historically diesel engines were perceived as having higher PM emissions and 
other deleterious compounds known to have adverse health effects than similar 
natural gas engines. Natural gas engines were typically thought of as "low 
em~ssion", as emitting less PM and NOx, than their diesel counteroarts (Ahlvik et 
al2000; Clark et al 1995; Clark et a1 1999; Ayala et a1 2002). ~ov;ever,'with the 
advent of aftertreatment technologies such as diesel oxidation catalysts and 
diesel particulate filters, and the fact that vehicle exhaust is a complex 
composition of many compounds, not just PM and NOx, the assumption that 
natural gas engines are inherently less polluting than diesel equipped with 
aftertreatment was called into question. 

To this end the ARB led a multi-agency research effort to compare emissions 
from diesel and natural gas engines. The study evaluated natural gas (NG) and 
diesel bus engines with and without exhaust aftertreatment. Summarized in 
Table 13 is a comparison of emissions based on this study. For NOx, natural 
gas engines are cleaner until 2010 (assuming a 0.2 glbhphr NOx engine is 
certified in 2007). Beginning in 2002, diesel bus engines were equipped with a 
particulate filter, and natural gas engines utilized an oxidation catalyst. As a 
result, PM emissions are equivalent. Since both the oxidation catalyst and the 
diesel particulate filter oxidize most toxic compounds, natural gas bus engines 
since 2002 have roughly equivalent toxic emissions as diesel engines. 

'O Actual cost-effectiveness values could be higher if the transit agencies choose to purchase 
alternative fuel buses during 2007 through 2009 with NOx emissions higher than 0.2 glbhp-hr 
thereby decreasing the emissions benefits. 



Table 13. Emission Comparison -Diesel Bus vs Natural Gas Bus 

3-way 
catalyst 
1 ) NOx standard appl~es to alternative fuel englnes and diesel englnes available to seven transit 

I 
agencies that prov~ded NOx offsets. In 2004 through 2006, for transit agencies wlthout an 
offset plan, the bus NOx em~ssion standard 1s 0.5 glbhp-hr - no d~esel bus englnes have been 
certified to thls level. 

2) Several natural gas bus englnes are expected to comply w~th the 2010 0.2 glbhp-hr NOx 
standard by 2007, in wh~ch case they would be about 80% cleaner. For other natural gas bus 
englnes the NOx em~ssions will likely be the same as diesel. 



XIII. ISSUES 

Over the course of development of the regulatory options presented in this 
report, staff has met many times with various stakeholders and received written 
and verbal comments. Although staff has considered each comment, not all 
issues could be resolved. The following is a discussion of major outstanding 
issues. 

A. Statewide Alignment 

Staff has included an option for Board consideration to change the NOx emission 
standard for new urban bus engines from it current 0.2 glbhp-hr to align it with 
the California new diesel truck engine standard of 1.2 glbhp-hr. The benefit of 
this change is diesel engines will become available for purchase. Without this 
change diesel engines will be unavailable until 2010. Changing the standard will 
allow new diesel engine purchases and retirement of older, higher emitting 
engines, during these years, thus agencies on the diesel path favor this option. 

During the public process, staff received comments from environmentalists and 
natural gas providers that ARB should keep the current standard. They stated a 
relaxation of the standard would send a signal that California did not want or 
value natural gas engines. As a result investment in developing a 0.2 glbhp-hr 
CNG engine for 2007 might be in jeopardy. Their position also seemed to be 
based on a belief that in the absence of new diesel engines being available for 
purchase in 2007-09, transit agencies on the diesel path would choose to 
purchase natural gas engines, resulting in greater emission reductions than if the 
Board aligned the standards. However, as discussed previously, information 
provided to staff .by transit agencies on the diesel path indicates they are 
prepared to forgo purchases of new buses until 2010 if the only bus engine 
available is alternative fueled. In 2010 diesel engines meeting the current 
standard will be available. 

Regarding whether investment in low emission natural gas engine development 
will continue, staff points out that transit districts on the alternative fuel path 
account for nearly 60% of all California transit buses, and they will provide a 
continuing demand for natural gas and other alternative fuel engines through at 
least 201 5. 

B. Alternative Fuel Path Mandate for All Transit Agencies, Statewide 

Another option for the Board's consideration is to require ail transit agencies, 
including those currently on the diesel path, to purchase alternative fuel buses. 
Transit agencies currently on the diesel path, particularly those in the Bay Area, 
strongly oppose this option because they believe the use of alternative fuel buses 
results in less reliable service, and diesel buses that are as clean as alternative 
fuel buses will be available in 2010 for purchase. They also point out they were 



allowed to make a choice of fuel type when the ARB Fleet Rule for Transit 
Agencies was adopted in 2000, and they should not be forced to change now at 
great cost and disruption, for little air quality benefit. Smaller transit agencies in 
less urbanized areas have expressed concern about the cost of alternative fuel 
engines, and the lack of alternative fuel availability. Proponents of alternative 
fuel strongly favor this approach because it creates a growing demand for their 
products and a strong incentive to develop new engines. 

C. Alternative Fuel Path Mandate for All Transit Agencies in the District 

The Board is also being asked to consider requiring the six transit agencies in the 
SCAQMD to switch from the diesel path to the alternative fuel path. This action 
would assure that the goal of District Rule 1192 is implemented regardless of the 
outcome of pending court actions. 

Staff received comments from transit agencies that the ARB rules should be 
uniform statewide. Commenters suggested that requiring transit agencies in the 
SCAQMD to purchase alternative fuel is not fuel neutral, a policy they suggest 
the state has and should continue to practice. They also suggested that 
purchasing alternative fuel buses is not the most cost effective expenditure of 
transit district funds. 

Staff points to legislation authorizing the district to implement rules requiring the 
use of alternative fuel vehicles as an important consideration. The effect of ARB 
adoption of a unique fleet requirement for the transit agencies in the District has 
the effect of addressing the Court's decision while remaining true to the 
Legislature's intent. staff acknowledges that at this point in-the court process, it 
amears that the District has the authoritv to im~lement Rule 11 92 because the 
affected agencies are all local governm&ts and the court has ruled that the 
District may impose requirements that affect local government purchasing 
choices. Although ARB adoption would remove any uncertainty regarding the 
final outcome of legal action, it does bring with it a new uncertainty regarding 
obtaining a waiver of federal preemption from U.S. EPA. 

Regarding fuel neutral policy, it is true that most ARB regulations are 
~erforrnance based and do not favor one fuel over another. There are 
exce~tions. however. In .the past special liaht-dutv vehicle emission standards 
were'adopted for diesel engines.  he ~ ~ V m a n d a t e  clearly favors electricity and 
hydrogen over petroleum fuels. Recommendations in the AB 2076 "Reducing 
~et rokum Dependency" report to the legislature suggest greater use of 
alternative. non-~etroleum fuels has benefits for California. Given these 
examples,'staff does not believe there is a hard fast rule that dictates no 
regulation should favor a specific fuel, and believes that the Board should look at 
each situation and the objective being sought in deciding whether fuel neutrality 
should be a guiding consideration. 



One final consideration is, of the 17 transit agencies in the District, 16 are using 
andlor purchasing alternative fuel buses, including five of the six agencies on the 
diesel path. This is a result of ARB'S fleet regulations and District Rule 11 92. 
Thus the adoption of this regulatory amendment will have little affect on the 
status quo, and will serve mainly as a backstop to prevent any of the six 
agencies from purchasing higher emitting diesel engines during 2007 through 
2009 should the District's authority be invalidated. 

D. Issues Related to Federal Clean Air.Act Waiver of Preemption 

Some workshop commenters challenged California's authority to adopt and 
enforce fleet regulations in the SCAQMD based on federal statutory preemption. 
Federal Clean Air Act (CAA) section 209(a) preempts states and localities from 
adopting or enforcing any standard relating to the control of emissions from new 
motor vehicles or new motor vehicle engines. Notwithstanding this general 
preemption of state authority for new engines and new vehicles, CAA section 
209(b) expressly authorizes the U.S. EPA's Administrator to waive the 
preemption for California. 

One challenge is based on the view that ARB will not be able to obtain a waiver 
of preemption for state standards under CAA section 209(b) because the Board's 
regulations are subject to the requirements of CAA section 202(a)(3)(C). Section 
202(a)(3)(C) requires that in adopting standards, U.S. EPA's Administrator is to 
provide specified periods of lead-time and stability to classes or categories of 
new heavy-duty vehicles or engines. As the text of the provision itself dictates, 
the provision is not applicable to California: 

Any standard promulgated or revised under this paragraph and applicable 
to classes or categories of heavy-duty vehicles or engines shall apply for a 
period of no less than 3 model years beginning no earlier than the model 
year commencing 4 years after such revised standard is promulgated. 
[Italics added for emphasis.] 

The text states that "standards promulgated or revised under this paragraph," 
that is, under CAAsection 202(a), must provide the specified lead-time and 
stability. In the person of the Administrator, U.S. EPA prescribes standards 
under 202(a). Clearly the provisions apply to U.S. EPA. 

California, however, does not promulgate its standards under the grant of 
authority in section 202(a). California promulgates vehicular emission standards 
under grants of authority in state law" and under the waiver of federal 
preemption of state standards contained in CAA section 209(b). Since section 
202(a)(3)(C) is only applicable to standards promulgated under section 202(a) 
and since California does not promulgate its standards under 202(a), the 

l? California Health & Safety Code Division 26. 



provision does not apply to California. And, if the provision does not apply, its 
specified lead-time and stability requirements do not apply to California, 

  he inapplicability of CAA section 202(a)(3)(C) to the standards that California 
promulgates is also consistent with the legislative history of the CAA and the 
waiver of federal preemption. The legislative history of the waiver provision has 
emphasized that California is to have "the broadest possible discretion in 
selecting the best means to protect the health of its citizens." H.R.REP No. 95- 
294, at 302-02, quoted in Motor and Equipment Manufacturers Association, Inc. 
v. Environmental Protection ~aency." Other courts have also frequently noted 
that Congress consciously chose to permit California to blaze its own trail.13 

A second challenge is based on the view that U.S. EPA will need to grant 
waivers of preemption under CAA section 209(b) prior to the enforcement of any 
aspect of the proposals. ARB already has waivers of preemption for all of the 
tvDes of emissions and cateaories of new enaines and new vehicles to which the 
proposed regulations w o ~ l d ~ ~ ~ l ~ .  For this Gason, any new waiver would be 
needed only for those aspects of the regulations for which California has never 
before been granted a waiver of preemption. For any aspect of the regulations 
for which waivers have already been granted, ARB'S practice has been to 
request confirmation that the regulations are within the scope of the previous 
waivers and to pursue enforcement against new engines and vehicles already 
covered by the waiver of preemption. For those aspects of the proposal that 
apply to in-use engines and vehicles, no waiver of preemption is needed since 
the preemption applies only to new vehicles and new vehicle engines. 

E. Waiver Process Will Delay Rule Implementation and Reduce Beneflts 
Achieved 

When the U.S. Supreme Court ruled that a purchase requirement is in fact an 
emission standard under the federal Clean Air Act, implementation of the District 
rule required a waiver of federal preemption. The ARB determined that only the 
state can request a waiver of federal preemption, and that the rule subject to the 
request must be adopted by the state. This is the principle reason for this 
proposal being brought before ARB for consideration. 

Stakeholders have pointed out that it can take several years following board 
adoption before a waiver is received from U.S. EPA. This does not usually create 
a problem because most requests for a waiver involve a regulation that includes 

l 3  Ford Motor Co. v. EPA, 606 F.2d 1293, at 1297 (D.C.Cir. 1979); Enaine Manufacturers 
AssMiation v. U.S. €PA, 88 F.3d 1075, at 1080 (D.C.Cir. 1996), Motor and Eoui~rnent . 

Manufacturers Association, Inc. v. w, 142 F.3d 449, at 463 (D.C.Cir. 1998). 



lead time to develop new knowledge and will be implemented in three to four 
years. In the case of the District rule outlined in this report, the benefits of the 
rule accrue only from now until the end of 2009. If the waiver process takes 
several years, much of the benefit of the rule will be lost. 

The ARB staff believes the rule qualifies as "within the scope" of a previous 
waiver. In such instances, ARB can implement the rule immediately. However, 
the Engine Manufacturers Association disagrees with the staffs position, and 
may challenge our waiver request. Discussions with U.S. EPA also have not 
resulted in a definitive picture of how it will approach ARB's waiver request. 
Thus, there is uncertainty regarding when the rule, if adopted, can be 
implemented, and any substantial delay will reduce the emission reductions 
achieved. 

XIV. STAFF CONCLUSION 

Staff has identified two policy decisions for the Board's consideration and has 
developed proposed regulatory amendments to support these decisions. First, 
staff is presenting three options for the Board to consider regarding the 
appropriate emission standards for new urban bus engines in 2007 through 
2009. The three options are: 1) keep the current new urban bus emissions 
standards as they are, 2) change the NOx emission standards for 2007 through 
2009 model year new urban buses from 0.2 to 1.2 glbhp-hr, which would align it 
with the equivalent model year heavyduty truck NOx emission standard, and 
3) require all transit agencies to purchasehease only alternative fuel buses. The 
amendments provided in this report (set forth in the proposed regulation order in 
Appendix A) set forth the language necessary to implement the option of aligning 
the urban bus standards with the heavy-duty truck standards beginning with the 
2007 model year. Should the Board favor the option to keep the urban bus 
standards as they are, no regulatory changes are necessary. Should the Board 
decide that all transit agencies statewide should be required to purchase 
alternative fuel, a I &day modification to ARB's Fleet Rule for Transit Agencies 
would be needed to accomplish this (and no change to the urban bus emission 
standards would be necessary). 

Staff has also developed for the Board's consideration a new requirement that all 
transit agencies operating in the District follow the alternative-fuel compliance 
path, as defined in ARB's regulations. Under this new requirement, the six transit 
agencies in the District currently on the diesel fuel compliance path would be 
required to change to the alternative-fuel path effective January 1, 2006. This 
change would lock these transit agencies into purchasing altemative-fuel engines 
through 2015, consistent with the District's Rule 1192. 

If the Board wishes to assure that alternative fuel urban transit buses are 
purchased throughout the District, and determines it wise to provide a backstop 
to the current District Rule 1192 in case litigation overturns the District rule, the 
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amendments provided in this report (set forth in the proposed regulation order in 
Appendix A) include regulatory language that would amend ARB'S Fleet Rule for 
Transit Agencies to require diesel path transit agencies in SCAQMD to switch to 
the alternative fuel path. 
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XVI. AVAILABILITY OF TECHNICAL SUPPORT DOCUMENT 

An electronic version of the technical support document for this report is available 
at htt~://www.arb.ca.aov/re~act/sctransi~sctransit.htm. If you would like a hard 
copy of these documents please fill out this form and mail or fax it to: 

Public Information Office 
California Air Resources Board 
P.O. Box 2815 
Sacramento, CA 95812 
Fax: (91 6) 445-5025 

Please send or fax the TECHNICAL SUPPORT DOCUMENT: PROPOSED 
REGULATION FOR THE PROPOSED SOUTH COAST AIR QUALITY 
MANAGEMENT DISTRICT FLEET RULES to: 

Name: 

Address: 
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PROPOSED REGULATJON ORDER 

Amend the following sections of title 13, California Code of Regulations, to read as set 
forth in the following pages: 
- - 

Notes: This document is printed in a style to indicate changes to the preexisting 
regulations. The proposed amendments are shown in underline to 
indicate additions and &he& to indicate deletions. The symbol "* * * 
* *" means that intervening text not being amended is not shown. "[No 
Change]" means that no changes are being proposed to a specified 
subsection, the text of which is not shown. Subsection headings are 
shown in italics and should be italicized in Barclays California Code of 
Regulations. 

Amend: 
Section 1956.1 

Section 1956.8(a)(2)(A) 

Section 2023.1 (a) 

The existing Fleet Rule for Transit Agencies is located with the 
heavy-duty engine emission standards in title 13, CCR, sections 1956.2- 
1956.4. At its February 24,2005 hearing, the Board approved staffs 
proposal to move the existing sections for the Fleet Rules for Transit 
Agencies to new sections which cover rules for controlling diesel 
emissions from existing in-use engines or fleets. As a result, upon final 
approval by the Office of Administrative Law, section 1956.2 will be 
renumbered as section 2023.1, and will reflect amendments to the text of 
former 1956.2 approved at the February 2005 hearing. In this document, 
the Fleet Rule for Transit Agencies - Urban Bus Requirements is 
accordingly shown as section 2023.1, with the amendments to the text of 
former section 1956.2 approved at the February 2005 hearing shown in 
italic underline to indicate additions, and it&&&w& to indicate 
deletions. 

The text of sections 2020 and 2021, with amendments approved by the 
Board at its February 24,2005 hearing but not yet final, is provided for 
information only. As is the case above, amendments approved at that 
hearing to add language are shown in italic underline, and amendments . . deleting language are shown in -. 

Exhaust Emission Standards and Test Procedures - 
1985 and Subsequent Model Heavy Duty Urban Bus 
Engines and Vehicles 
Exhaust Emissions Standards and Test Procedures - 
1985 and Subsequent Model Heavy-Duty Engines 
and Vehicles 
Fleet Rule for Transit Agencies - Urban Bus 
Requirements 
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PROPOSED REGULATION ORDER 

Amend title 13, California Code of Regulations, section 1956.1 to read as follows: 

3 1956.1 Exhaust Emission Standards and Test Procedures - 1985 A 
SubsqwM - Model Year Heavy Duty Urban Bus Englnes and Vehicles 

(a) The exhaust emissions from new 1985 throuah 2006 model 
-heavy-duty diesel cycle urban bus engines and vehicles fueled by 
methanol, natural gas, liquefied petroleum gas, and petroleum shall not 
exceed the following, by model year: 

(1) [No Change] 

(2) [No Change] 

(3) [No Change] 

(4) [No Change] 

(5) [No Change] 

(6) [No Change] 

(7) October I, 2002, PM standard- For diesel-fueled, dual-fuel, and bi- 
fuel bus engines except for heavy-duty pilot ignition engines, the PM 
standard shall be 0.01 glbhp-hr (0.01 PM glbhp-hr in-use) for 2002 
and subsequent model year engines produced beginning October 1, 
2002. Manufacturers may choose to meet this standard with an 
aflertreatment system that reduces PM to 0.01 glbhp-hr. 

(8) October 2002-2006 optional standards - Except for diesel-fueled, 
dual-fuel, and bi-fuel engines but including heavy-duty pilot ignition 
engines, manufacturers may choose to certify 2002 - 2006 model year 
bus engines produced beginning October 1,2002, to an optional 1.8 
glbhp-hr to 0.3 glbhp-hr NOx plus NMHC standard, measured as the 
arithmetic sum of the NOx and NMHC exhaust component certification 
values, without restriction on individual component certification values; 
provided that engines certified to this optional reduced-emission NOx 
plus NMHC standard may not participate in any averaging, banking, or 
trading program set forth in the test procedures document incorporated 
by reference in subdivision (c) of this section. A manufacturer may 
certify to any standard between the values of 1.8 glbhp-hr to 
0.3 glbhp-hr, by 0.3 glbhp-hr NOx + NMHC increments. 
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Manufacturers certifying to this optional standard must also certify to a 
PM standard of 0.03,0.02, or 0.01 glbhp-hr. 

(9) [No Change] 

(1 0) 2004-2006 I = Except as provided in paragraph (1 I), below, the 
required standard shall be 2.4 gibhphr NOx + NMHC measured as the 
arithmetic sum of exhaust component certification values for these 
~ollutants. without restriction on individual comoonent values. 
i5.5 glbhp-hr CO, and 0.05 glbhp-hr PM (0.07$lbhp-hr PM in-use). 

(A) Manufacturers may choose to certify to a 2.5 glbhp-hr optional 
combined NOx + NMHC standard, provided that the NMHC 
exhaust component certification value shall not exceed 
0.5 gibhp-hr. 

(0) Emissions averaging may be used to meet the combined 
NOx + NMHC standard, the optional combined NOx + NMHC 
standard set forth in paragraph (A), and the PM standard. 

(C) The combined NOx + NMHC standard and the optional 
combined NOx + NMHC standard described in paragraph (A) 
may serve as the certification standard for the higher emitting 
fuelinn mode of an enaine certified under the dual fuelina mode 
certification process s i t  forth in section 1956.8(a)(4), title 13, 
CCR. 

(1 1) 2004-2006 - For diesel-fueled, or dual-fuel, and bi-fuel urban bus 
engines except for heavyduty pilot ignition engines, the standards are 
0.5 g/bhphr NOx, 0.01 glbhp-hr PM, 0.5 glbhp-hr NMHC, 5.0 glbhp-hr 
CO, and 0.01 glbhp-hr formaldehyde. As an option, manufacturers 
may choose to meet the NOx and PM standards with a base engine 
that is certified to the standards in paragraph (10) above, equipped 
with an aftertreatment system that reduces NOx to 0.5 glbhphr and 
PM to 0.01 glbhphr standards. The NMHC, CO, and formaldehyde 
standards in this paragraph (1 1) shall still apply. Manufacturers shall 
be responsible for full certification, durability, testing, and warranty and 
other requirements for the base engine. For the aftertreatment 
system, manufacturers shall not be subject to the certification durability 
requirements, or in-use recall and enforcement provisions, but are 
subject to warranty provisions for functionality. 

(A) Engine manufacturers may sell diesel-fueled, dual-fuel, or bi- 
fuel engines to any transit fleet exempted by the Executive 
Ofticer under paragraphs (c)(8) and (d)(7) of section 1956.2, 
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title 13. CCR, from the requirements of paragraphs (c)(5) and 
(d)(4) of section 1956.2, certified to the standards in either 
paragraphs (9) or (10) above, provided that engines certified to 
the standards in paragraph (10) must be certified to a 
0.01 glbhp-hr PM standard. 

(B) Manufacturers may sell diesel-fueled hybrid-electric buses that 
are certified to a 1.8 glbhp-hr NOx, 0.01 glbhp-hr PM, 0.5 
glbhp-hr NMHC, and 15.5 glbhp-hr CO standard to any transit 
agency that has received written authorization from the 
Executive Officer pursuant to paragraph (d)(9) of section 
1956.2, title 13, CCR. The formaldehyde standard set forth in 
paragraph (1 I),  above, shall not apply to the HEBs sold 
pursuant to this subparagraph. 

(b) 2003-2006 bi-fuel heaw-dutv Mot ionition enclines - A bi-fuel engine meeting 
the definition of a heavy-duty pilot ignition engine set forth in section1956.2 
(b)(4) may be certified to the standards in section1956.1 (a)@) and (a)(10), 
provided that the engine is certified to an optional PM standard of 0.03, 0.02, 
or 0.01 glbhp-hr. 

(c) Test Procedures. The test procedures for determining compliance with 
standards applicable to 1985 through 2006 model-vear 
heavy-duty diesel cycle urban bus engines and vehicles and the requirements 
for participation in the averaging, banking and trading programs, are set forth 
in the "California Exhaust Emission Standards and Test Procedures for 2004 
and Subsequent Model Heavy-Duty Diesel Engines and Vehicles," adopted 
December 12,2002, and the "California Interim Certiiication Procedures for 
2004 and Subsequent Model Hybrid-Electric Vehicles, in the Urban Bus and 
Heavy-Duty Vehicle Classes," adopted October 24, 2002, which are 
incorporated by reference herein. 

NOTE Author~ty clted: Sect~ons 39600,39601,43013,43018,43100,43101,43104 and 43806, 
Health and Safety Code; and section 281 14, Veh~cle Code. Reference: Sections 39002. 39003, 
39017.39033,39500,39650,39657,39667,39701,40000,43000,43000.5,43009,430~3,43018, 
43102 and 43806, Health and Safety Code; and section 281 14, Vehicle Code. 
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Amend section 1956.8 (a)(2)(A) to read as follows: 

§ 1956.8. Exhaust Emissions Standards and Test Procedures - 1985 and 
Subsequent Model Heavy-Duty Engines and Vehicles. 

(a)(l) [No Change] 

(2)(A) The exhaust emissions from new 2004 and subsequent model heavy-duty 
diesel engines, heavy-duty natural gas-fueled and liquefied-petroleum-gas- 
fueled engines derived from diesel-cycle engines, and heavy-duty methanol- 
fueled diesel engines, and the optional, reduced-emission standards for 2002 
and subsequent model engines produced beginning October I, 2002, except 
in a11 cases engines used in medium-duty vehicles, shall not exceed: 

Exhaust Emission Standards for 2004 and Subsequent Model Heavy-Duty Engines, 
and Optional, Reduced Emission Standards for 2002 and Subsequent Model 

Heavy-Duty Engines Produced Beginning October 1,2002, Other than Urban Bus 
Model Year Engines October 1.2002 throuah 2006~ (grams per brake horsepower- 

hour [glbhghr]) 

A This is the standard for the arithmetic sum of the oxides of nitroaen exhaust 
component certification value and the non-methane hydrocarbo: exhaust component 
certification value, without individual restriction on the individual component values. 

B This is the standard for the arithmetic sum of the oxides of nitrogen exhaust 
component certification value and the non-methane hydrocarbon exhaust component 
certification value, with the non-methane hydrocarbon individual component value 
not to exceed 0.5 glbhp-hr. 

For 2004 through 2006 model years,-emissions averaging may be used to meet this 
standard. Averaging must be based on the requirements of the averaging, banking 
and trading programs described in "California Exhaust Emission Standards and Test 
Procedures for 1985 and Subsequent Model Heavy-Duty Diesel Engines and 
Vehicles" incorporated by reference in section 1956.8 (b), below. 
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D A manufacturer may elect to certify to an optional reduced-emission NOx+NMHC 
standard between the values, inclusive, by 0.3 grams per brake horsepower-hour 
increments. Enaines certified to anv of these o~tional reduced-emission NOx 
standards are ;ot eligible for participation in ariy averaging, banking or trading 
vronrams described in "California Exhaust Emission Standards and Test Procedures 
for !985 and Subsequent Model Heavy-Duty Diesel Engines and Vehicles" 
incorporated by reference in section 1956.8 (b), below. 

May be used as the certification standard for the higher emitting fueling mode of an 
engine certified under the dual fueling mode certification process of section 1956.8 
(a)(4), below. 

May be used as the certification standard for the lower emitting fueling mode of an 
engine certified under the dual fueling mode certification process of section 1956.8 
(a)(4), below. 

A manufacturer may elect to certify to an optional reduced-emission PM standard 
between the specified values, inclusive, by 0.01 grams per brake horsepower-hour 
increments. Enaines certified to anv of these o~tional reduced-emission PM 
standards are not eligible for participation in any averaging, banking or trading 
programs described in "California Exhaust Emission Standards and Test Procedures 
for 1985 and Subsequent Model Heavy-Duty Diesel Engines and Vehicles" 
incorporated by reference in section 1956.8 (b), below. 

Engine manufacturers subject to the Heavy-Duty Diesel Engine Settlement 
Agreements (Settlement ~greements)' must produce engines in compliance with the 
requirements contained in their respective Settlement Agreement. Most engine 
manufacturers subject to the Settlement Agreements are required to manufacture 
enaines meetina the exhaust emission standards for 2004 and subsequent model 
years engines Leginning October 1, 2002. 

' A manufacturer may elect to include any or all of its heavy-duty diesel engine 
families in any or all of the NOx emissions averaging, banking, or trading programs 
for heavy-duty diesel engines, within the restrictions described in "California Exhaust 
Emission Standards and Test Procedures for 1985 and Subsequent Model Heavy- 
Duty Diesel Engines and Vehicles" incorporated in section 1956.8 (b), below. If the 
manufacturer elects to include engine families in any of these programs, the NOx 
family emission limit (FEL) may not exceed the following FEL caps: 2.00 grams per 

' Seven of the largest heavy-duty diesel engine manufacturers will be implementing measures to reduce 
emissions beginning October 1.2002, to meet the requirements of the Heavy-Duty Diesel Engine 
Settlement Agreements reached with the ARB. The Heavy-Duty Diesel Engine Settlements were 
agreements reached in response to lawsuits brought by the United States Environmental Protection 
Agency and violat~ons alleged by the ARB pertaining to excess in-use emissions caused by the use of 
defeat devices and unacceptable algorithms. Navistar signed its Settlement Agreement on October 22, 
1998. Cummins, Detroit Diesel Corporation, Caterpillar, Volvo, Mack and Renault signed their Settlement 
Agreements on December 15,1998. 
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brake horsepower-hour (0.75 grams per megajoule) for model years before 201 0; 
0.50 grams per brake horsepower-hour (0.19 grams per megajoule) for model years 
2010 and later. The FEL cap applies whether credits for the engine family are 
derived from averaging, banking, or trading programs. 

For 2007 through 2009 model years, a manufacturer may use these emission 
standards in accordance with section 1956.8 (a)(2)(B). A manufacturer may elect to 
include any or all of its heavy-duty diesel engine families in any or all of the NOx plus 
NMHC emissions averaging, banking, or trading programs for heavy-duty diesel 
engines, within the restrictions described in "California Exhaust Emission Standards 
and Test Procedures for 1985 and Subsequent Model Heavy-Duty Diesel Engines 
and Vehicles" incorporated in section 1956.8 (b), below. If the manufacturer elects to 
include engine families in any of these programs, the NOx family emission limit (FEL) 
may not exceed the following FEL caps: 2.00 grams per brake horsepower-hour 
(0.75 grams per megajoule) for model years. The FEL cap applies whether credits 
for the engine family are derived from averaging, banking, or trading programs. 

K A manufacturer may elect to include any or all of its heavy-duty diesel engine 
families in any or all of the particulate averaging, banking, or trading programs for 
heavy-duty diesel engines, within the restrictions described in "California Exhaust 
Emission Standards and Test Procedures for 1985 and Subsequent Model Heavy- 
Duty Diesel Engines and Vehicles" incorporated by reference in section 1956.8 (b), 
below. The particulate FEL for each engine family a manufacturer elects to include 
in any of these programs may not exceed an FEL cap of 0.02 grams per brake 
horsepower-hour (0.0075 grams per megajoule). The FEL cap applies whether 
credits for the engine family are derived from averaging, banking, or trading 
programs. 

For 2007 and subseauent model vear urban bus enaines. this section a ~ ~ l i e s .  

(6) Phase-in Options. 
frj 1. Early NOx compliant engines. For model years 2007,2008, and 2009, a 

manufacturer may, at their option, certify one or more of their engine families 
to the combined NOx plus NMHC standard or FEL applicable to model year 
2006 engines under section 1956.8 (a)(2), in lieu of the separate NOx and 
NMHC standards or FELs applicable to the 2007 and subsequent model 
years, specified in section 1956.8 (a)(2). Each engine certified underthis 
phase-in option must comply with all other emission requirements applicable 
to model year 2007 engines. To qualify for this option, a manufacturer must 
satisfy the U.S.-directed production requirement of certifying no more than 50 
percent of engines to the NOx plus NMHC standards or FELs applicable to 
2006 engines, as specified in 40 Code of Federal Regulations, part 86, 
section 86.007-1 1 (g)(l), as adopted January 18,2001. In addition, a 
manufacturer may reduce the quantity of engines that are required to be 
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phased-in using the early certification credit program specified in 40 Code of 
Federal Regulations, part 86, section 86.007-1 1 (g)(2), as adopted January 
18,2001, and the "Blue Sky" engine program specified in 40 Code of Federal 
Regulations, part 86, section 86.007-1 1 (g)(4), as adopted January 18,2001. 

@) 2. Eany PM compliant engines. A manufacturer certifying engines to the 
2007 and subsequent model year PM standard listed in section 1956.8 (a)(2) 
(without using credits, as determined in any averaging, banking, or trading 
program described in "California Exhaust Emission Standards and Test 
Procedures for 1985 and Subsequent Model Heavy-Duty Diesel Engines and 
Vehicles," to comply with the standards) before model year 2007 may reduce 
the number of engines that are required to meet the 2007 and subsequent 
model year PM standard listed in section 1956.8 (a)(2) in model year 2007, 
2008 andlor 2009. To qualify for this option, a manufacturer must satisfy the 
PM emission requirements pursuant to the methods detailed in 40 Code of 
Federal Regulations, part 86, section 86.007-1 1 (g)(2)(ii), as adopted 
January 18,2001. 

NOTE: Authority cited: Sections 39600,39601,43013,43018,43100,43101,43104,43105, and 
43806, Health and Safety Code, and section 281 14, Vehicle Code. Reference: Sections 39002, 
39003,39500,43000,43013,43016,43100,43101,43102,43104,43106,43202,43204,43206, 
43210,4321 1,43212,43213, and 43806, Health and Safety Code: and section 281 14, Vehicle Code. 
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§ 2020. Purpose and Definitions of Diesel Particulate Matter Control Measures 

(a) Purpose. Diesel particulate matter was identified in 1998 as a toxic air 
contaminant. According to California law, an airborne toxic control measure using 
the best available control technology shall, therefore, be employed to reduce the 
public's exposure to diesel particulate matter. 

(b) Definitions. For the purposes of the rules specified in article 4, the fbllowing 
definitions apply: 

"Alternative fuel" means natural gas, propane, ethanol, methanol, gasoline (when 
used in hybrid electric buses only), hydrogen, electricity, fuel cells, or advanced 
technologies that do not rely on diesel fuel. "Alternative fuel" also means any of 
these fuels used in combination with each other or in combination with other non- 
diesel fuels. 

"Commercially available" means available for purchase and installation at a 
reasonable cost. 

"Heavy-duty pilot ignition engine" means an engine designed to operate using an 
alternative fuel, except that diesel fuel is used for pilot ignition at an average ratio 
of no more than one part diesel fuel to ten parts total fuel on an energy equivalent 
basis. An engine that can operate or idle solely on diesel fuel at any time does not 
meet this definition. 

"Level" means one of three categories of Air Resources Board-verified diesel 
emission control strategies: Level 1 means the strategy reduces engine diesel 
particulate matter emissions by between 25 and 49 percent, Level 2 means the 
strategy reduces engine diesel particulate matter emissions by between 50 and 
84 percent, and Level 3 means the strategy reduces engine diesel particulate 
matter emissions by 85 percent or greater, or reduces engine emissions to less 
than or equal to 0.01 grams diesel particulate matter per brake horsepower-hour. 

"Municipality" means a city, county, city and county, special district, or a public 
agency of the United States of America or the State of California, and any 
department, division, public corporation, or public agency of this State or of the 
United States, or two or more entities acting jointly, or the duly constituted body of 
an Indian reservation or rancheria. 

"Owner" means the same as in title 13, California Code of Regulations, 
section 21 80.1 (a)(21). 

45Day Notice version 
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"Transit agencv" means a public entitv res~onsib/e for adrninisterina and rnanaaing 
transit services. Public transit aaencies can directly o~erate transit service or 
contract out for all or  art of the total transit service provided. 

"Terminal" means any place or places where a vehicle is regularly garaged or 
maintained, or from which it is operated or dispatched, which may include a private 
business or residence. 

"Verified" means that a diesel emission control strategy or system has received 
approval from the Executive Officer according to the "Verification Procedure for In- 
Use Strategies to Control Emissions from Diesel Engines" in title 13, California 
Code of Regulations, commencing with section 2700, and incorporated by 
reference. 

"Warranty Period" means the same as in title 13, California Code of Regulations, 
section 2707. 

NOTE: Authority cited: Sections 39600 and 39601, Health and Safety Code. Reference: 
Sections 39002,39003,39650-39675,43000,43013,43018,43101,43102,43104,43105 and 
43700. Health and Safety Code. 
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Amend section 2023.1 (a) to read as follows: ' 

5 2023.1. Fleet Rule for Transit Agencies - Urban Bus Reauirements 

(a) To encourage transit agencies that operate urban bus fleets to purchase or lease 
lower emission alternative-fuel buses, while also ~rovidina flexibilitv to such fleet 
operators to determine their optimal fleet mix in wnsideration of sich factors as 
air quality benefits, service availability, cost, efficiency, safety, and convenience, 
two paths to compliance with this fleet rule are available: the alternative-fuel path 
and the diesel path. 

(1) Transit agencies must choose their compliance path, and shall notify ARB 
of their intent to follow either the diesel or the alternative-fuel path, by 
January 31,2001. Reporting requirements for that notification are set 
forth in subdivisions (a) and (b) of section W 2023.4, title 13, CCR. 

(2) A transit agency within the jurisdiction of the South Coast Air Quality 
Management District may elect to change its compliance path from the 
diesel path to the alternative-fuel path, provided that the transit agency 
notifies the Executive Officer of the change by January 31,2004, and 
provided that the transit agency is in compliance with all requirements of 
section 4QSS 2023. f ,  including specific requirements of the diesel path, 
on or before January 1,2004. Reporting requirements for this notification 
are set forth in section W 2023.4fb)t3), title 13, 
CCR. 

QJ A new transit aaencv that is a successor to an existina transit aqencv or 
that has been created from a rnemer of two or more transit agencies or -- - 
parts of two or more transit aaendes must have the same com~liance 
path as the transit aoencv or aoencies out of which it is formed. 

A transit aaencv within the jurisdiction of the South Coast Air Quality 
Manaaement District shall follow the alternative-fuel ~ath.  If the transit 
aaencv had previouslv stated its intent to follow the diesel ~ath.  the 
chanae to the alternative-fuel oath shall be effective on llnsert effective 
date of subsection1 . 

* * * * *  

NOTE: Authority cited: Sections 39600,39601,39667,43013,43018 and 43101(b). Health and Safety 
Code. Reference: Sections 39002,39003,39017, 39500,39650,39667,40000,43000,43000.5, 
43013,43018,43701(b), 43801 and 43806, Health and Safety Code; and sections 233 and 281 14, 
Vehicle Code. 
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APPENDIX B 

URBAN BUS SURVEY 





Urban Bus Survey -Alternate Fuel Exper.ience 

Transit Agency: Date 

Interviewer 

As a transit agency on the alternative fuel path, we would like to ask you a few 
questions regarding the use of alternate fuels in your fleet. 

1 What type of fuels are you using? 
Diesel LNG Propane CNG GasolineHybrid Other: 

2. What is the relative cost of the alternative fuel buses, compared to diesel buses 
(you can state the actual cost of the buses)? 

3 Have you installed a fueling station? How much did it cost? 

4. What other modifications were made to your facility in order to use the alterriative 
fuel (changes due to space requirements or handling lighter than air fuels)? At what 
cost? 

5. Which staff did you need to train and what type of training was required? At what 
cost or how much time (training may have been provided by the fuel provider)? 

6. What has your overall experience been with the alternative fueled vehicles 
compared to diesel fuel? 
Routine maintenance: 

Durability (how long the engine lasts before ov&rhaul), longevity of bus: 

Fuel use and storage: 



Manufacturer Support: 

Urban Bus Survey -Alternate Fuel Experience 

Transit Agency: 

7. What are the costs compared to diesel? 
Routine maintenance (annual hourslbus or $/yearlbus): 

Costs related to reliability (increased spare ratio?): 

Repowering or remanufacturing engines (engine components labor): 

Fuel costs (per mile): 

Have you received any waivers from SCAQMD to purchase diesel fuel buses? What 
was the reason? Have any requests for waivers been denied? (details). 

8. Is there a specific reason why you chose the specific alternate fuel over others? 

Is there anything else you would like to share regarding the experience with alternate 
fuel? 



APPENDIX C 

INVENTORY AND EMISSIONS MODELING 





1. Methodology 

The emissions inventory model EMFAC2002, which is used by the Air Resource Board 
(ARB) to estimate on-road motor vehicle emissions inventories, also calculates an 
inventory for urban buses. However, for a number of reasons staff believes that, 
without modification, the EMFAC model may not be suitable for developing regulations 
that address only urban transit buses. First, the population of the urban bus vehicle 
class in EMFAC is derived from the Department of Motor Vehicles (DMV) registration 
database and contains urban buses as well as other categories of buses (examples are 
Greyhound and tour buses). The urban bus population reported by transit agencies is 
much smaller than the urban bus population in EMFAC. Second, the urban bus fleet in 
EMFAC contains 45 model years of vehicles and buses of all ages are assumed to 
accrue 37,700 miles per year on average. Data reported for the years 2000-2002 by 
transit agency show that the transit bus fleet consists of only 23 model years and that 
mileage accrual rate is a function of vehicle age. Finally, the EMFAC model does not 
include alternative-fueled vehicles, but alternative-fueled buses have increasingly 
become an important part of every transit fleet. 

In support of the ARB'S amendments to the Fleet Rule for Transit Agencies, staff has 
constructed an inventory model specifically for diesel and alternative-fueled urban 
buses. The model uses the population and activity data reported by transit agencies, 
diesel bus emission rates from the EMFAC model, and alternative-fueled bus emission 
rates estimated from recent test data. The following sections discuss the urban bus 
activity and emission rate estimates and present an urban bus specific inventory. 

II. Urban Bus Activity Data 

The Fleet Rule for Transit Agencies, adopted in 2000, has required that transit agencies 
provide an annual report of their urban buses since 2001. The population data were, 
therefore, based on reported data. 

The following urban transit bus activity data were obtained and analyzed: 
Annual mileage accrual rate; 
Population (POP) and age distribution; 
Total vehicle miles traveled (VMT). 

The annual mileaae accrual rate for urban buses was estimated from the annual 
mileage data proGded by transit agencies. The average annual mileage data by model 
year was statistically fit to obtain a relationship between annual mileage accrual rate 
and vehicle age. Alternative-fueled urban buses were assumed to accrue the same 
annual miles as diesel urban buses at the same age. 



A. Statewide 

The statewide population of urban buses, based on the 2002 reports from transit 
agencies, was 10,142, or 6,476 diesel buses and 3,666 alternative-fuel buses. Staff 
calculated the age distributions (number of vehicles by age) for diesel and alternative- 
fueled urban buses using these data. For the statewide alignment analysis, only the 
diesel population was analyzed. Alternative fuel urban buses are assumed not to be 
affected by engine availability as described below. 

Staff projected the population for future years for the statewide baseline emissions, 
alignment scenario emissions, and statewide alternative fuel scenario based on the 
following assumptions: 

For the baseline scenario, no growth between 2004 and 2009 and growth 
resuming starting 2010 at a 1.6 percent growth rate. As stated. in the Staff 
Report, no engine manufacturer plans to certify a diesel engine for urban buses 
during this time frame. Therefore, staff assumes that transit agencies on the 
diesel path will maintain their current fleets through repowering until 2010 when 
diesel engines become available. The slow down in turnover is reflected in the 
reported data. 
For the alignment scenario, no growth between 2004 and 2006 and growth 
resuming starting in 2007 at a 1.6 percent growth rate. Diesel engines will be 
available at 1.2 glbhp-hr NOx for 2007 through 2009. Fleets will start buying 
diesel buses again at their usual rate in 2007, however, once the 2010 diesel 
buses are available at 0.2 glbhp-hr NOx, it is expected there will be larger 
purchases made in 2010 and 201 1 to catch up to their needed fleet sizes. 
For the statewide alternative fuel mandate, staff assumed the emissions would 
follow the same declining rate as was projected in the original rule since it 
followed the same engine standards path, i.e., 0.2 glbhp-hr engines starting in 
2007. However, the emissions starting points were adjusted to the 2006 
emission values of 10.6 tons per day NOx and 420 pounds per day PM 
consistent with the baseline values. All purchases will be alternative fuel buses 
beginning in 2007 and continuing through 2015 when the alternative fuel path 
mandate expires, but all engines whether diesel or alternative fuel will meet the 
0.2 glbhp-hr NOx standard from 2010 on. 

Staff estimated the populations of diesel urban buses for 2003 and later model years 
using reported 2002 populations as the base year. The projected populations for future 
years were adjusted using the survival rates (the fraction of the new vehicles that 
remains in the fleet after certain years) for urban diesel buses in EMFAC2002 and 
modified to reflect the reported urban bus population survival rate. 

The urban bus daily vehicle miles traveled (VMT) for any given year was estimated from 
the population (POP) and accrual rate using the following equation: 

VMT = X (POP,, x Accrual Ratei), where age = 0 to 22. (1 



The urban bus mileage accrual rate, survival rate, and population distribution for years 
2002 and 2020 are found in Table 1. 

Table 1. Statewide Urban Bus Accrual Rate, Survival Rate and 
Population Distribution 

2 Projected from year 2002 original rule population. 

B. South Coast Air Quality Management District (SCAQMD) 
The SCAQMD urban bus population of 4,632 urban buses is based on data reported for 
2004 by the 17 transit agencies located within the jurisdiction of SCAQMD, which 
reported populations of 1,865 diesel fuel and 2,767 alternative-fuel buses. Staff 
calculated the age distributions (number of vehicles by age) for diesel and alternative- 
fueled urban buses using the survival rates (the fraction of the new vehicles that 
remains in the fleet after certain years) based urban diesel buses in EMFAC2002. A 95 

C-3 



. percent fleet turnover rate of the oldest diesel buses to be replaced with alternative-fuel 
buses was used, except for years 2005 to 2009. 

For model years 2005 to 2009, staff conducted a telephone survey of the six diesel path 
transit agencies to obtain specific plans for purchasing, including replacement and 
growth vehicles (Table 2). All other assumptions regarding growth rate and VMT 
remain the same as in the statewide model. The population distribution for years 2005 
and 2020 are given in Table 3. 

Table 2. Reported Plans for Bus Purchases, SCAQMD Diesel Path Agencies 

Year 
2005 
2006 
2007 
2008 
2009 

GHEB' 
71 
23 
55 
64 
51 

CNG Bus' 
14 

9 

Gasoline Hybrid Electric Bus 
'compressed Natural Gas Bus 



Table 3. SCAQMD Transit Bus Population Distribution 

Ill. Emission Rates of Diesel and Alternative-Fueled Urban Buses 

The diesel urban bus emission rates used for this analysis are the same as those used 
in EMFAC2002 version 2.2 (Table 4). The emission rates are based on the currently 
adopted exhaust emission standards for urban bus engines and were adjusted for the 
modeled scenarios. Changes to the emission factors for the scenarios were calculated 
using a ratio between the adopted emission standard and the "projected" emission 
standard to determine the emission rate for that year. 



Table 4. EMFAC2002 Diesel Urban Bus Emission Rates (glmi)' 

Model Year Group HC NOx PM 

Pre 1987 2.06 46.18 1.29 

1987-1990 2.05 40.20 1.22 

1991-93 2.02 25.49 1.16 

1994-95 1.99 29.84 1.41 

1996-98 1.98 39.17 1.69 

1999-02 1.96 20.39 0.58 

2008+ 0.75 0.90'.~ 0.10 '?slues assumed for baseline, I all engines were available. 
'.The difference in the emission factors for 2007 and 2008+ is based on the 
implementation Zero Emission Bus purchasing requirements. 
3 To model the alignment scenario, staff used emission factors of 6.14 for 2007 and 0.90 
for 2010. to reflect certification values of 1.2 glbhp-hr in 2007 and 0.2 glbhp-hr (+ZEB) in 
2010. 

Emission rates for alternative-fueled transit buses were estimated from emission data 
collected by West Virginia University (WVU) (Table 5). The WVU data include emission 
data for 71 1991-1998 model year CNG-powered urban buses. The emission data were 
first divided into model year groups corresponding to the model year groups of diesel 
transit buses and the data in each group were then averaged. Emission rates for model 
years after 1998 were estimated using the ratio of the standards. As with the statewide 
analysis, changes to the emission factors for the scenarios were calculated using a ratio 
between the adopted emission standard and the "projected" emission standard to 
determine the emission rate for that year. 



Table 5, Alternative-Fuel Urban Buses Emission Rates (glmi) 

Model Year Group 
1091-93 

1904-95 

For comparison, Table 6 shows the currently adopted emission standards for 
urban buses. 

2008+ 

Table 6. Urban Bus Standards (glbhp-hr) 

HC 
14.8 

15.5 

ZEBs for large fleets 

4 The range of the certification values for alternative-fuel buses is 0.6 to 2.5 g 
NOx+NMHC/bhp-hr. For the Baseline calculation, staff used the average value of 1.5 g 
NOxlbhp-hr certification level to determine the emission factor of 7.5 glrni. For the 
scenarios, staff used the emission factor of 2.5gImi (0.5 glbhp-hr) because the 
predominant urban bus purchased in these years is the gasoline hybrid certified at the 
0.6 g NOxcNMHC level. 

0.80 I 1 .O 

NOx 
25.4 

11.2 

-- 

0.004 

PM 
0.02 

0.02 



IV. Urban Bus Emission Inventory 

Using the data presented above, staff calculated baseline inventories for the statewide 
and SCAQMD urban buses. Tables 7 and 8 show the diesel urban bus baseline 
inventories for selected calendar years for the statewide and SCAQMD inventories and 
Tables 9 presents the alternative-fueled urban buses for the SCAQMD inventories. 

Table 7. Statewide Diesel Urban Bus Baseline Emissions (tonslday) 

Table 8. Statewide Alignment Scenario Emissions (tonslday) 

Table 9. Statewide Alternative Fuel Path Mandate Scenario Emissions 
(tonslday) 

2005 

0.52 

10.6 

420 

201 0 

0.41 

7.93 

320 

Pollutant 

HC 

NOx 

PM (Ibslday) 

2000 

0.56 

13.5 

540 

Pollutant 

HC 

NOx 

PM (Ibslday) 

Table 10. SCAQMD Diesel Urban Bus Baseline Emissions (tonslday) 

2015 

0.25 

3.72 

142 

2010 

0.39 

7.79 

300 

2020 

0.09 

1.37 

100 

2000 

0.56 

13.5 

540 

2020 

0.56 

1.37 

100 

Pollutant 

HC 

NOx 

PM (Ibslday) 

2015 

0.26 

4.91 

142 

2005 

0.52 

10.6 

420 

2020 

0.10 

1.86 

100 

2000 

0.56 

13.5 

540 

201 0 

0.13 

2.64 

1 07 

2005 

0.15 

3.03 

125 

Pollutant 

HC 

NOx 

PM (Ibslday) 

2005 

0.52 

10.6 

420 

2000 

0.23 

5.72 

239 

201 5 

0.11 

2.1 1 

85.3 

201 0 

0.55 

7.18 

300 

2020 

0.062 

1.19 

48.8 

2015 

0.56 

3.72 

142 



Table 11. SCAQMD Alternative-Fuel Urban Bus Baseline Emissions 
(tonslday) 

r 
Pollutant 

HC 

NOX 

PM (Ibslday) 

2000 

2.61 

2.50 

5.1 

2005 

5.42 

5.27 

10.5 

2020 

2.38 

2.38 

5.6 

2010 

5.19 

5.06 

10.3 

2015 

4.17 

4.09 

8.6 





APPENDIX D 

COST ANALYSIS METHODOLOGY 





I. Cost Analysis Methodology 

This cost analysis addresses only two of the four options presented to the Air 
Resources Board (ARB) in this rule-making. As discussed in the Staff Report, there are 
two main options: I) changing the statewide urban bus emission standards and 2) 
requiring all transit agencies in the South Coast Air Quality Management District 
(SCAQMD) to follow the alternative-fuel path for urban buses. Within option #I there 
are three ways the ARB could choose to change the statewide standards, and only the 
third option (Alternative 1.3), of requiring all transit agencies statewide to follow the 
alternative-fuel path for urban buses, would require additional expenditures by transit 
agencies and hence entail a specific cost analysis. Alternative 2, where all transit 
aaencies in the SCAQMD would be rewired to follow the alternative-fuel ~ a t h  for urban 
bises, would also entail additional cosis for transit agencies. 

California transit agencies provide the ARB with annual reports of the composition of 
their urban bus fleets, as required in the Fleet Rule for Transit Agencies. The complete 
inventory of urban buses operated by transit agencies is described in Appendix C. 
Alternative 1.3 would require all California transit agencies to convert to the altemative- 
fuel path in the next year or so, while Altemative 2 would only require that all transit 
agencies located in the SCAQMD that are on the diesel path switch to the alternative- 
fuel path. To determine the number of alternative-fuel buses which transit agencies 
would buy instead of diesel buses for Alternative 1.3, staff modeled the urban bus 
purchases which would be alternative-fuel rather than diesel (Table I). For Alternative 
2, staff surveyed the six transit fleets on the diesel path and requested their purchasing 
olans for 2005 to 2009. Estimated costs of Alternative 2 are based on these ~lanned 
burchases (Table 2). 

Table 1. Modeled Statewide Purchases of Alternative-Fuel Urban Bus Purchases 

t Compressed Natural Gas Bus 

D-I 



Table 2. Reported Plans for Alternative-Fuel Urban Bus Purchases, SCAQMD 
Diesel Path Agencies Only 

2~ompressed Natural Gas Bus 

A. Cost Calculations 

Year 
2005 
2006 
2007 
2008 
2009 

The cost-effectiveness analysis is based on estimates of expected emissions reductions 
and of costs for im~lementation for Alternatives I .3 and 2. Staff estimated the 
incremental cost of each Alternative by determining the difference between the capital 
and operations and maintenance costs of diesel urban buses and alternative-fuel urban 

'Gasoline Hybrid Electr~c Bus 

GHEB' 
77 
23 
55 
64 
51 

buses. 

CNG BusZ 
14 - 
9 
- 
- 

Cost estimates were obtained from technicians and engineers in the field, as well as 
from published references. For the main cost categories, ARB staff determined typical 
or average costs based on the cost estimates obtained for each categorv. Altemate- - - 
fuel urban buses represent relatively new and still-evolving technology, and so there is a 
dearth of operating experience on which to base cost estimates. 

As is explained below, natural gas buses entail a number of cost categories that are 
avoided when gasoline HEBs are used. Thus, although gasoline HEBs themselves are 
more expensive than natural gas buses, the auxiliary costs for the latter result in higher 
estimated lifetime costs for natural gas buses. 

1. Capital Costs for Buses 

For bus replacement costs, current prices of new buses were used to determine the 
premium of an alternative-fuel bus over a comparable diesel fuel bus (Table 2). The 
Federal Transportation Authority provides 80%-83% of the capital cost of new buses, so 
transit agencies see only a portion of the per-bus additional capital cost (FTA 2004). As 
a consprvative estimate, staff assumed a 20 percent transit agency share (Table 3), 
although the cost to society is the full incremental difference. Staff did not subtract from 
the capital cost any incentive funds that may be available to offset the purchase of 
alternative-fuel buses. Staff has shown the two different types of buses that transit 
agencies in the SCAQMD are purchasing: gasoline hybrid-electric (HEB) and 
compressed natural gas (CNG) buses. 



Table 3. Estimated Premiums for Alternative-Fuel Vehicles 

2. Capital Costs for Fueling Stations and Maintenance Facilities 

Bus Type 
Gasoline HE0 
CNG Bus 

Staff expects that many transit agencies affected by Alternative I .3,will have to 
construct new alternative-fueling facilities, while the six transit providers affected by 
Alternative 2 have already either built a fueling station or have one planned and 
financed, based on staffs survey of transit agencies, Thus, only the cost analysis for 
Alternative 1.3 includes the capital costs of new fueling faciliies, although both 
Alternatives include operating and maintenance costs for fueling infrastructure. Staff 
assumed that half of the natural gas fueling facilities constructed pursuant to Alternative 
1.3 would be UCNG stations (gasification) and that half would be CNG (compression) 

100% Premium 
$122,700 
$50,000 

stations. 

20% Premium 
$24,546 
$10.000 

In addition, transit agencies that are purchasing gasoline HEBs will use existing 
facilities. One transit agency, Long Beach Transit, has financed an upgraded gasoline 
fueling station already and thus those costs were also not attributed to this rule. Thus, 
no capital costs were accounted for constructing fueling facilities for Alternative 2. 

In some cases transit agencies have upgraded maintenance facilities or constructed 
new ones, often in conjunction with onsite fueling stations, and in other cases they have 
been able to rearranne existina facilities to accommodate the additional safetv 
requirements for wo&ing with natural gas engines. Since such upgrades arespparently 
optional, staff did not include capital costs for construction or upgrades of maintenance 
facilities in the estimated cost of the rule. 

3. Maintenance Costs 

Staff believes that maintenance costs for natural gas buses are likely to be somewhat 
higher than for diesel buses for a variety of reasons. Natural gas engines and fuel 
systems are somewhat more complex, and mechanics may not have had as much 
experience with them. In addition, spare parts are more expensive primarily because 
natural gas engines and their replacement parts are simply not manufactured in the 
same high volumes as diesel engines. Also, it appears that natural gas engines are 
much more sensitive to deferred maintenance than traditional diesel engines. On the 
other hand, diesel bus engines are becoming significantly more complex than they have 
been in the past, which tends to reduce the extra cost entailed in selecting altemative- 
fuel buses. 

Based on transit agency staff estimates, extra maintenance costs range from $0.06 to 
$0.17 per mile, with an average of $0.10 per mile. Assuming 43,500 miles per year, 
per-bus extra maintenance costs are expected to be about $4,300 per year. 



Extra maintenance costs for gasoline HEBs relative to diesel buses are quite uncertain. 
because gasoline HEBs are an even newer technology and are all still under warranty. 
Gasoline HEBs are expected to offer excellent fuel economy and thus lower fuel costs. 
Some preliminary data indicates that lifetime repair costs for gasoline HEBs may be 
lower than those for diesel buses because diesel buses typically require at least one 
engine and transmission replacement or major overhaul during the life of the bus, while 
the gasoline HEB has no transmission and a much less expensive engine. Gasoline 
HEBs may also have significantly lower costs on brake repair. 

Transit agencies may find that extended warranties on new technologies, while likely 
more expensive per year than staffs maintenance estimates, greatly reduce downside 
risk and uncertainty. Also, it appears that there may be significant differences in natural 
gas bus maintenance costs among transit agencies. Transit operators with higher per- 
bus maintenance costs may well be able to learn from the practices of operators with 
lower per-bus maintenance costs. Of course, accurate comparison of these costs 
requires careful attention to operators' variations in internal accounting practices. 

4. Operational Costs or Benefits 

In the absence of published, verifiable data, staff made several assumptions regarding 
the costs of labor and fuel. The cost analyses are based on the incremental cost 
differences between diesel and alternative-fuel urban bus purchase and use. Labor 
costs for natural gas buses and gasoline HEBs are expected to increase modestly over 
typical diesel bus costs. Initial training costs, and ongoing training associated with 
regular recertification of technicians for natural gas maintenance, are primarily 
responsible for expected minor increases in labor costs. 

Fuel costs are the primary and most uncertain operational cost. Staff assumed an 
annual mileage of 43,500 mileslyear for urban buses. Natural gas engines are about 10 
percent less efficient than diesel. Fuel cost differences in running buses on natural gas 
rather than diesel are therefore technologically precise, but, as is explained below, 
economically highly uncertain over the life of the regulation. 

Although at present natural gas is less expensive than diesel, it is impossible to be 
certain about fossil fuel market conditions between now and 2020. In recent years CNG 
has been 15 - 20 percent more expensive (on a $/mile basis) than diesel. Thus, two 
cases were presented; one based on current fuel prices (DhNG) and another based on 
recent history (NG>D) (Tables 4 though 7). The current fuel prices were averages of 
retail and transit agency contract prices, and yielded a price difference of about 
$0.70/equivalent gallon. The recent historical prices were based on the past few years 
using California data from U.S. DOE EIA and South Coast agencies, which yielded a 
price difference of $O.lOlgallon. Historically, natural gas prices have been between 
residual oil (#6) prices and heating oil (#2) prices. Diesel fuel is essentially the same as 
#2 oil. Thus, if market stability continues, natural gas may continue to be less 
expensive than diesel. 



However, key parameters of the natural gas market appear to be changing. Canadian 
imports, which have met domestic demand growth in the past 10-15 years, are 
becoming insufficient. Knowledgeable observers expect liquefied natural gas (LNG) 
imports from Asia or the Mideast to meet demand growth for the foreseeable future, 
however there may be a period of turbulence as LNG terminals on the Pacific coast are 
still in the planning stages, and require at least 5 years to permit and construct. Natural 
gas prices are apparently now high enough to motivate investment in LNG import 
facilities. Also, it appears that LNG import terminals will be primarily designed to gasify 
LNG imports for pipeline distribution; it's unclear if sufficient LNG demand exists to also 
include dedicated LNG distribution which would avoid re-refrigeration costs. Staff 
estimates that transit agencies using LNG could realize noticeable if modest savings by 
avoiding these energy-based processing costs, given typical bus mileage and current 
and future energy prices. 

At the same time, it is in the interests of oil producers to keep prices high enough to 
make as much money as they can, but low enough so users aren't really motivated to 
make changes which will reduce structural demand for oil and decrease their sales 
revenues. 

In addition, environmental concerns continue to favor natural gas combustion over oil 
and coal, and demand for cleaner fuels may well continue to push up natural gas prices. 
However, it should be noted that imported LNG tends to include minor fractions of 
petroleum gases heavier than methane; if used as-is for transportation, these fractions 
would affect emissions slightly. The vast majority of natural gas is used for heating and . 

other industrial processes; transportation is a minuscule portion of consumption. Thus, 
natural gas prices will be determined by forces largely unrelated to motor vehicle use. 

Another aspect of infrastructure that may affect short-term prices would be the amount 
of natural gas storage in the South Coast region. Lack of sufficient storage may expose 
natural gas buyers to short-term price spikes, especially when demand equals or 
exceeds supply. 

Historically, almost all LNG has been sold in long-term contracts with stable (though not 
necessarily unchanging) prices. Observers report that the market is diversifying, with 
short and medium term contracts becoming more available. Transit agencies that 
commit themselves to natural gas as a fuel would be well-advised to seriously consider 
medium or long-term contracts to ensure price stability for themselves, as well as to 
obtain the lower per-unit prices typical of larger contracts. 

Lastly, reduced heating demand due to consistent weather changes such as global 
warming would tend to keep natural gas prices from rising as much as otherwise. 

No extra fuel cost was included for gasoline HEBs, as HE9 efficiencies and modest 
repair costs are expected to offset any price premium between gasoline HEBs and 
diesel. 



5. Present-Value Cost Basis 

All costs are presented in present value terms of 2005 dollars, where the "present" is 
defined as July 1, 2005. Capital costs are simply discounted at the annual real interest 
rate of 0.05, exclusive of inflation. Thus, current prices can be used for future 
purchases. Ongoing annual costs, such as maintenance and fuel, are also discounted 
at the real interest rate to put them in terms of 2005 dollars. 

For converting future values (FV) to present values (PV), the standard formula PVIFV = 
ll((l+r)"n) is used, where r is the real interest rate and n is the number of years in the 
future. The standard formula for converting present value to an equal amount (AV) 
spread over a certain number of years can also be used to evaluate how initial capital 
expenditures can be financed. AVIPV = ((r(l+r)An)l((l+r)An-l), where r is the real 
interest rate and n is the number of years for which equal (amortized) annual amounts 
are desired. These equations can be found in many standard references, such as the 
study guide for the professional engineering exam (NCEES 2003). 

All these costs are predictions of future prices, so they could vary noticeably depending 
on demand, competition, and economic conditions, among other reasons. 

6. Summary of Expected Costs 

The most likely cost of complying with Alternative 1.3 is about $319,000,000, not 
including fuel surcharges or savings over the years. On an annualized basis, this is 
equivalent to about $29,400,000 per year over the 16 years fmm 2005 to 2021. These 
values are in 2005 dollars. As mentioned above, substituting CNG for diesel may turn 
out to yield either costs or savings, as predictions of future fuel prices are by far the 
most uncertain of the estimates used in the cost analysis of this regulation. Based on 
current market conditions where diesel is more expensive, average savings are 
estimated to be about $200,000,000 over the life of the regulation. Based on recent 
years when natural gas has been more expensive, additional costs of about 
$1 28,000.000 are estimated. Thus. estimated'total costs are presented without fuel. 
and with estimates for both possible fuel savings and costs, for clarity. 

The most likely cost of complying with Alternative 2 is about $7,676,000, not including 
fuel surcharges or savings over the years. On an annualized basis, this is equivalent 
about $708.000 per year over the 16 years from 2005 to 2021. These values are in 
2005 dollars. As mentioned above, substituting CNG for diesel may turn out to yield 
either costs or savings, as predictions of future fuel prices are by far the most uncertain 
of the estimates used in the cost analysis of this regulation. Based on current market 
conditions where diesel is more expensive, average savings are estimated to be about 
$1,552,000 over the life of the regulation. Based on recent years when natural gas has 
been more expensive, additional costs of about $984,000 are estimated. As with 
Alternative 1.3, estimated total costs are presented without fuel, and with estimates for 
both possible fuel savings and costs, for clarity. 



As mentioned above, overall total costs for natural gas buses are higher than for 
gasoline HEBs, so the per-bus msts for natural gas buses shown in Table 4 are higher 
than in Table 5 where most of the buses are gasoline HEBs. 

Table 4. Total Typical Costs for Statewide Alternative-Fuel Case 

Table 5. Total Typical Costs for SCAQMD Diesel Path Agencies Only 

The overall costs of this scenario can also be presented on an actual expected annual 
basis. The averages of the cost estimates in 2005 dollars were used in Tables 6 and 7 
below. 



Table 6. Annual Expected Costs for Statewide Alternative-Fuel Case 



Table 7. Annual Expected Costs for SCAQMD Diesel Path Agencies Only 
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TITLE 13. CALIFORNIA AIR RESOURCES BOARD 

NOTICE OF PUBLIC HEARING TO CONSIDER REQUIREMENTS TO REDUCE 
IDLING EMISSIONS FROM NEW AND IN-USE TRUCKS, BEGINNING IN 2008 

The Air Resources Board (the Board or ARB) will conduct a public hearing at the time . 
and place noted below to consider adoption of amendments to California regulations for 
new and in-use heavy-duty diesel engines and trucks. 

DATE: October 20,2005 

TIME: 9:00 a.m. 

PLACE: California Environmental Protection Agency 
Air Resources Board 
Byron Sher Auditorium 
1001 1 Street 
Sacramento, CA 95814 

This item will be considered at a two-day meeting of the Board, which will commence at 
9:00 a.m., October 20,2005, and may continue at 8:30 a.m., October 21,2005. This 
item may not be considered until October 21,2005. Please consult the agenda for the 
meeting, which will be available at least 10 days before October20,2005, to determine 
the day on which this item will be considered. 

If you have a disability-related accommodation need, please go to 
http://www.arb.ca.gov/htrnl/ada/ada.htrn for assistance or contact the ADA Coordinator at 
(916) 323-4916. If you are a person who needs assistance in a language other than 
English, please contact the Bilingual Coordinator at (916) 324-5049. TTYTTDDISpeech-to- 
Speech users may dial 7-1-1 for the California Relay Service. 

INFORMATIVE DIGEST OF PROPOSED ACTION AND POLICY STATEMENT 
OVERVIEW 

Sections Affected: Proposed amendments to title 13, California Code of Regulations 
(CCR), sections 1956.8 and the incorporated "California Exhaust Emission Standards 
and Test Procedures for 2004 and Subsequent Model Heavy-Duty Diesel Engines and 
Vehicles," adopted December 12,2002. 

Backaround: 

Health and Safety Code (HSC) sections 43013 and 43018 direct the ARB to adopt 
emission standards for new heavy-duty motor vehicles to achieve maximum feasible 
emission reductions. Additionally, HSC section 43104 directs the ARB to adopt test 
procedures ta ensure compliance with those emission standards. Further, in 2000, the 





Board approved the Diesel Risk Reduction Plan, which recommended tightening 
particulate matter (PM) emission standards for heavy-duty diesel engines and vehicles. 
The 2003 State and Federal Strategy for the California State Implementation Plan (SIP) 
also calls for the reduction of reactive organic gases (ROG) and oxides of nitrogen 
(NO,) which, when combined with high ambient temperatures and sunlight, form ozone 
air pollution. NOx emissions contribute to secondary PM formation as well. 

Exhaust emissions from heavy-duty diesel engines-and vehicles have been regulated in 
California since 1973. With technological advancements and improved engine designs, 
more stringent standards have been implemented. For example, 2004 model-year 
engines must be certified to 50 percent lower NOx emissions compared to 1998 levels. 
When California's aftertreatment-forcing emission standards become effective in 2007, 
both NO, and PM emissions will be reduced by another 90 percent. 

Emissions from extended and unnecessary idling pose a significant air quality concern. 
ldling emissions are particularly signifcant at locations such as truck stops, travel , 
centers and rest areas where truck drivers stop to rest for long periods of time. ldling 
emissions are also significant at warehouseldistribution centers and port terminals, 
where loading and unloading of freight often require long waiting periods. Such 
locations can experience very high concentrations of trucks idling for extended periods ' 

of time, thereby producing highly localized and concentrated emission levels. These 
emissions affect the health of the drivers, truck stop, warehouse, ports personnel, and 
the neighboring community. The health concerns in particular become more serious 
when these idling spots are located in low-income communities that are already 
impacted by air pollution. 

In crafting the proposal, ARB staff met with engine manufacturers, truck manufacturers, 
and other interested parties in several individual and group conference calls and 
meetings, Including a public workshop on June 4,2003, and March 23,2005. 

Staff Proposal: 

Staffs proposal consists of two parts. The first component regulates new 2008 and 
subsequent model year heavy-duty diesel engines, and the second component 
regulates in-use sleeper berth equipped trucks. 

The first component applies to new 2008 and subsequent model year heavy-duty diesel 
engines in trucks with a gross vehicle weight rating greater than 14,000 pounds. Staffs 
proposal requires these heavy-duty diesel engines to be equipped with a non- 
programmable engine shutdown system that automatically shuts down the engine after 
five minutes of continuous idling. In lieu of the engine shutdown system, engine 
manufacturers may optionally certify to a NOx idling emission standard of 30 grams per 
hour. 

The proposed in-use requirement applies to sleeper berth equipped trucks of all model 
years, including those registered out-of-state. It requires operators to manually shut off 





their engines before the 5-minute idling time is reached. This proposal will modify the 
airborne toxic control measure that was adopted in July 2004 (13, CCR, § 2485) that 
limits idling of diesel-fueled commercial heavyduty vehicles and buses to include trucks 
with sleeper berths. 

The proposal allows the use of optional alternative technologies to provide power for 
cab comfort and on-board accessories that would otherwise have required continuous 
idling of the vehicle's main engine. These cab comfort technologies include, but 'are not 
limited to, internal combustion auxiliary power systems (APS) and fuel-fired heaters. In 
order to operate in California, such technologies would need to comp.ly with defined 
emission performance requirements. Other technolwies that do not directlv oroduce 
emissions, such as thermal storage systems, fuel c e l i ~ ~ ~ s ,  and power inv&ter 
chargers for use with battery packs and grid-supplied electricity are also allowed. 
Technoloaies that are not identified in this Dro~osal rnav also be used, orovided thev are 
aporovedby the Executive Officer. The use of these deviceslstrategies, in lieu of - 
op&rating the truck engine at idle, will result in significant NO, and carbon dioxide 
reductions. Reductions in ROG and PM are also ex~ected. but to a lesser extent 
depending on the type of alternative idle reduction device/strategy used. 

COMPARABLE FEDERAL REGULATIONS 

In January and October 2001, the United States'Environmental Protection Agency and 
ARB, respectively, adopted new, harmonized exhaust emission standards for new 2007 
and subsequent model heavy-duty diesel engines and vehicles. However, there are no 
comparable federal regulations addressing the idling reductions proposed herein. 

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSONS 

The Board staff has prepared a Staff Report: Initial Statement of Reasons (ISOR) for 
the proposed regulatory action, which includes a summary of the economic and 
environmental impacts of the proposal. The report is entitled: "Notice of Public Hearing 
to Consider Requirements to Reduce Idling Emissions from New and In-Use Trucks, 
Beginning in 2008". 

Copies of the ISOR and the full text of the proposed regulatory language, in underline 
and strikeout format to allow for comparison with the existing regulations, may be 
accessed on the ARB's web site listed below, or may be obtained from the ~"bl ic  
Information Office, Air ~esources Board. 1001 I Street, Visitors and Environmental 
Services Center, is' Floor, Sacramento, CA 95814, (916) 322-2990 at least 45 days 
prior to the scheduled hearing on October 20,2005. 

Upon its completion, the Final Statement of Reasons (FSOR) will be available and 
copies may be requested from the agency contact persons in this notice, or may be 
accessed on the ARB's web site listed below. 





Inquiries concerning the substance of the proposed regulation may be directed to the 
designated agency contact persons, Mr. Stephan Lemieux, Manager, On-Road 
Heavy-Duty Diesel Section, (626) 450-61 62, or Mr. Daniel Hawelti, Air Resources 
Engineer, (626) 450-6149. 

Further, the agency representative and designated back-up contact persons to who 
nonsubstantive inquiries concerning the proposed administrative action may be directed 
are Artavia Edwards, Manager, Board Administration & Regulatory Coordination Unit, 
(916) 322-6070, or Amy Whiting, Regulations Coordinator, (916) 322-6533. The Board 
has compiled a record for this rulemaking action, which includes all the information upon 
which the proposal is based. This material is available for inspection upon request to 
the contact persons. 

This notice, the ISOR and a1 subsequent regulatory documents, including the FSOR, 
when completed, are available on the ARB Internet site for this rulemaking at 
www.arb.ca.aov/reaact/hdvidlelhdvidle.htm. 

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECT ED 

The determinations of the Board's Executive Officer concerning the costs or savings - 
necessarily incurred by public agencies and private persons and businesses in 
reasonable compliance with the proposed regulations are presented below. 

Pursuant to Government Code sections 1 1346.5(a)(5) and 11 346.5(a)(6), the Executive 
Officer has determined that the proposed regulatory action will not create any significant 
costs or savings to any state agency or in federal funding to the state, costs or mandate 
to any local agency or school district whether or not reimbursable by the state pursuant 
to part 7 (commencing with section 17500), division 4, title 2 of the Government Code, 
or other nondiscretionary cost or savings to state or local agencies. 

In developing this regulatory proposal, the ARB staff evaluated the potential economic 
impacts on representative private persons or businesses. The ARB is not aware of any 
significant cost impacts that a representative private person or business would 
necessarily incur in reasonable compliance with the proposed action. 

The Executive Officer has made an initial determination that the proposed regulatory 
action will not have a significant statewide adverse economic impact directly affecting 
businesses, including the ability of Califomia businesses to compete with businesses in 
other states, or on representative private persons. 

In accordance with Government Code section 11346.3, the Executive Officer has 
determined that the proposed regulatory action will not affect the creation or elimination . . 
of jobs within the State of ~alifomia, the creation of new businesses or elimination of 
existina businesses within the State of Califomia. or the ex~ansion of businesses 
curreniy doing business within the State of California. A detailed assessment of the 
economic impacts of the proposed regulatory action can be found in the ISOR. 





The Executive Officer has also determined, pursuant to title I, CCR, section 4, that the 
proposed regulatory action will not significantly affect small businesses. The increase in 
the'purchase price of new trucks withsleeperberths equipped with an alternative idling 
reduction device will be recaptured through fuel and maintenance savings within a 1- to 
2.5-year period. 

Before taking final action on the proposed regulatory action, the Board must determine 
that no reasonable alternative considered by the board or that has otherwisebeen 
identified and brought to the attention of the board would be more effective in carrying 
out the purpose for which the action is proposed or would be as effective and less 
burdensome to affected private persons than the proposed action. 

SUBMllTAL OF COMMENTS 

The public may present comments relating to this matter orally or in writing at the 
hearing, and in writing or by e-mail before the hearing. To be considered by the 
Board, written submissions not physically submitted at the hearing must be received no 
later than 12:OO noon, October 19,2005, and addressed to the following: 

Postal mail is to be sent to: 

Clerk of the Board 
Air Resources Board 
I001 1 Street, 23* Floor 
Sacramento, CA 95814 

Electronic mail is to be sent to: hdvidle@i)listserv.arb.~.aov and received at the ARB no 
later than 12:OO noon, October 19,2005. 

Facsimile transmissions are to be transmitted to the Clerk of the Board at (91 6) 322- 
3928 and received at the ARB no later than 12:OO noon October 19,2005. 

The Board requests but does not require that 30 copies of any written statement be 
submitted and that all written statements be filed at least 10 days prior to the hearing so 
that ARB staff and Board Members have time to fully consider each comment. The 
board encourages members of the public to bring to the attention of staff in advance of 
the hearing any suggestions for modification of the proposed regulatory action. 

STATUTORY AUTHORITY AND REFERENCES 

This regulatory action is proposed under that authority granted in Health and Safety 
Code, sections 39600,39601,39614 (b)(6)(A), 39658,39667,43000.5(d), 43013, 
43013(b), 43013(h), 4301 7,43018,43018(b), 43018(c), 43100,43101,43102,43104, 
43105,43806; Vehicle Code section 281 14; and Western Oil & Gas Assn. V. Orange 
Counfy Air Pollution Control Dist (7975). 14 Ca1.3d411. This action is proposed to 
implement, interpret and make specific sections 39002, 39003, 39027, 39500,39600, 





39650,39655,39656,39657,39658,39659,39662,39665,39674,39675,42400, 
42400.1,42400.2,42400.3,42402,42402.1,42402.2,42402.3,42403.5,42410,43000, 
43013,43017,4301 8,43100,43101,43102,43104,43105,43106,43150-431 54, 
43202,43204,43205.5,43206,43210,43211,43212 and 43213, Health and Safety 
Code. Sections 305,336,350,440,445,545,546,642,680,21400,22452,22515, 
27153,28114,40001 and 40001(b)(5), Vehicle Code. Sections 1201, 1900, 1962 and 
2480, title 13, CCR. 

HEARING PROCEDURES 

The public hearing will be conducted in accordance with the California ~dm'inistrative 
Procedure Act, title 2, division 3, part I, chapter 3.5 (commencing with section 11 340) of 
the Government Code. 

Following the public hearing, the Board may adopt the regulatory language as originally 
proposed, or with nonsubstantial or grammatical modifications. The Board may also 
adopt the proposed regulatory language with other modifications if the text as modified 
is sufficiently related to the originally proposed text that the public was adequately 
placed on notice that the regulatory language as modified could result from the 
proposed regulatory action; in such event the full regulatory text, with the modifications 
clearly indicated, will be made available to the public, for written comment, at least 15 
days before it is adopted. 

The public may request a copy of the modified regulatory text from the ARBIs Public 
Information Office, Air Resources Board, 1001 1 Street, Visitors and Environmental 
Services Center, 1'' Floor, Sacramento, CA 95814, (916) 322-2990. 

CALIFORNIA AIR RESOURCES BOARD 

Catherine Witherspoon l' 
Executive Officer 

Date: August 23,2005 

The energy challenge faclng California is real. Every Califomlan needs to teke immedlete action to reduce energy 
consumptlon. For a list of simple ways you can reduce demand and cut your energy costs see our Web -site at 
~ ~ v .  
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EXECUTIVE SUMMARY 

California's plan for reducing reactive organic gases (ROG) and oxides of nitrogen 
(NOx), which contribute to both ozone and particulate matter (PM) formation, is set forth 
in the 2003 State and Federal Strateav for the California State lm~lementation Plan 
(2003 SIP). Diesel engines produce a significant portion of the state's air pollution and 
toxic emissions. Controlling these emissions is therefore an important element of 
California's strategy for attaining air quality standards and constitutes a significant part 
of the 2003 SIP. Staffs proposal reduces emissions resultinn from the idle owration of 
diesel trucks, and is part'of ihe 2003 SIP'S proposed on-road-heavy-duty vehicle control 
measure "ON-ROAD HEAVY DUTY 3". Staffs proposal will contribute to fulfillment of 
the committed emission reductions from this control measure. 

Impacts of  Idling 
In ~alifomia, emissions generated by idling trucks pose a significant air quality problem. 
Truck operators nenerallv idle their ennines at truck stops and rest areas durina lavover 
hours to provideEeat or cooling to thesleeper berth, to'operate on-board electicai 
accessories, to maintain battery charge, and to warm the engine for easy start-up during 
cold weather. Truck idling is also significant at warehouse/distribution centers and port 
terminals where loading and unloading freight require long waiting periods. The high 
density of idling trucks at such locations for extended periods of time can produce highly 
localized and concentrated emissions, which adversely affect the health of the drivers 
and the neighboring communities. The health concerns become more serious when 
these idling centers are located in low income communities that are already 
disproport~nately impacted by air polution. Truck idling also consumes &I, produces 
greenhouse gas emissions, and increases engine maintenance costs. 

Existing Regulations 
The Air Resources Board (ARB) on December 12,2002 adopted requirements that 
operators of school buses, transit buses, and other commercial vehicles manually shut 
off their engines upon arriving at a school. Restarting the engines is Jimited to no more 
than 30 seconds before departing. The ARB subsequently adopted at its public hearing 
of July 22,2004 more general requirements to limit emissions from idling trucks and 
buses. Operators of commercial trucks and buses are required to manually shut off 
their engines before the idling time limit of five minutes is reached. However, this 
requirement does not apply to idling sleeper berth equipped trucks unless they are 
located within 100 feet from residential homes or schools. 

Proposed Regulation 
Staffs proposal would limit the amount of time sleeper berth equipped trucks are 
operated at idle and provide other options to accommodate driver comfort during times 
when the truck is not being driven. The proposal will also reduce fuel consumption and 
engine maintenance costs, thereby benefiting owners of compliant trucks. The proposal 
consists of two major components, affecting new engines and trucks, and existing 
engines and trucks. 



Proposed Requirements for New Trucks 
The new engine requirements apply to 2008 and subsequent model year diesel engines 
in trucks with a gross vehicle weight rating greater than 14,000 pounds. The proposal 
requires that they be equipped with a non-programmable engine shutdown system that 
automatically shuts down the engine after five minutes of continuous idling. The system 
would activate when the truck is stopped, the transmission is set in the "neutral" or 
"park" position, and the parking brake is engaged. If the parking brake is not engaged, 
the shutdown system would automatically shut down the engine after 15 minutes of 
continuous idling. This avoids undesirable or frequent engine shutdowns, such as when 
a truck is stopped in traffic congestion. In addition, the proposal allows the driver to 
reset the engine shutdown system timer as long as he or she is present inside the truck. 
It also includes override provisions when the engine is operating power take-off 
equipment. 

Trucks with an engine that utilizes the idle shutdown system would need to provide 
other methods for heatinglcooling the cabin and powering accessories when the truck is 
not being driven. To meet those needs the truck manufacturer may install an auxiliary 
power system (APS), fuel-fired heater, thermal energy storage system, andlor a power 
inverterlcharger with an electrically driven heating and air conditioning system. These 
systems are currently commercially available. 

If cab comfort devices such as those listed above are not offered by the engine or truck 
manufacturer, the owner may choose to equip hislher truck with aftermarket cab comfort 
devices. Other alternatives include parking at a truck stop that offers an off-board air 
conditioning or heating system, such as offered by IdleAire Technologies. 

To avoid incorporating a new engine shutdown system, an engine manufacturer may 
certifL an engine to a NOx idling emission standard of 30 grams per hour. This option is 

because it may be possible to control NOx emissions during idling. However, 
this option isn't likely to become available prior to 2010 because that is when more 
advanced NOx controls are expected to be used for all heavy-duty engines. 

If manufacturers succeed in developing engines which meet the NOx idling emission 
standard, operators would be allowed to idle the main engine continuously to provide 
cab comfort and electrical power during rest periods, and would not need to install 
alternative cab comfort devices. However, they would still be subject to the existing five 
minute idling restriction when the truck is located within 100 feet of a restricted area. 

The proposed new engine requirements do not apply to gasoline engines or engines 
produced for use in buses (commercial buses as well as school buses), and 
recreational vehicles. 



Proposed Requirements for ExisUng Trucks 
Starting on January 1,2008, operators of sleeper berth equipped trucks would be 
required to shut down their engines before a fwe-minute idle time limit is reached. This 
would apply to trucks registered in California and outsf-state. 

Owners of pre-2008 model year sleeper berth equipped trucks where drivers &st for 
extended periods in California, may need to retrofit their trucks to provide cab comfort 
during these rest periods. These cab comfort devices include, but are not limited to, 
APSs, fuel-fired heaters, thermal energy storage systems, and power inverterlchargers 
with electrically driven heating and air conditioning systems. Owners may also choose 
to park at a truck stop and plug.in to on-shore electrical power to run an on-board 
electrically driven climate control system and accessories or use an off-board air 
conditioning or heating system, such as offered by IdleAire Technologies. 

Owners of 2008 and subsequent model year sleeper berth equipped trucks may also 
need to retrofit their trucks to provide cab comfort for rest periods if cab comfort devices 
are not offered by the engine or truck manufacturer at the time the truck is initially 
offered for sale. 

Proposed Emlsslon Performance Requirements for Cab Comfort Devices 
Some of the cab comfort devices, such as internal combustion APSs and fuel-fired 
heaters, produce emissions. Performance requirements are pmposed for these 
systems which differ depending on whether the truck's engine is a 2007 or later model. 

All APS engines will have to be certified to the off-road emission standards. Currently 
available APSs are already doing this. Beginning in 2008, trucks with 2007 and 
subsequent model year engines equipped with a PM filter, or "trap", will have the 
additional requirement to either route the APS's exhaust through the PM trap of the 
main truck engine or to retrofit the APS separately with a "level 3"PM reducing device 
(likely to be a PM trap) which achieves an 85% reduction in emissions. Because of 
warranty issues, staff believes connecting main engine and APS exhaust systems 
together to control PM emissions will occur at the engine or truck manufacturer level 
rather than by aftermarket APS manufacturers. 

Trucks equipped with 2006 or older model year engines do not have PM aftertreatment 
systems and so owners may use a diesel-fueled APS without adding PM control 
devices. 

Beginning in 2008, all 2007 and subsequent model year trucks equipped with fuel-fired 
heaters will need to complv with the fuel-fired heater emissions reauirements s~ecified 
in the Low Emission ~ehicie Program to operate in California. several manufa'cturers 
currently produce fuel-fired heaters for heavy-duty trucks that meet the pmposed 
requirement. 

The following flow chart summarizes in general staffs proposed requirements and their 
impacts on truck operators. 

vii 



Truck will not be 
equipped wlth 
automatic idle 
shutdown timer. idle standard? 

. 

Truck is either federally or 
pre-2008 California certified. 

Operator may choose to 
park at locations with off- Operator may use this 
board heating and cooling technology for cab comfort. 

viii 



Proposed Label Requirements 
Beginning in 2008, trucks equipped with 2007 and subsequent model year PM-trap 
equipped engines and meeting the NOx idling emission standard or equipped with an 
internal combustion APS will be required to have a label affixed to the hood of the truck 
in order for these engines to operate during rest periods in California. The label 
requirements are being proposed to help enforce the idling requirements in the field by 
enforcement personnel. 

Economic Impacts to Businesses 
When the proposed amendments to the new engine and in-use idling ATCM 
requirements take effect in 2008, trucking businesses that own or purchase new trucks 
with sleeper berths may incur additional expenses due to the need to buy cab comfort 
devices to provide sleeper berth climate control and power for accessories. Similarly, 
owners of out-of-state trucks that frequently operate in California may also need to buy 
cab comfort devices to provide sleeper berth climate control and power for accessories. 
However, these expenses will be offset by the savings resulting from reduced fuel use 
and reduced maintenance requirements. Staff estimates these additional costs can be 
recovered within 1 to 2.5 years, depending on the number of idle hours reduced and the 
type of technology used. Therefore, overall the proposed requirements will benefit truck 
owners and operators because of reduced operating costs. 

Air Quality lmpacfs and Cost-Effectiveness 
To estimate the emission reductions from the proposal, staff assumed pre-2007 model 
year sleeper berth equipped California and out-of-state trucks will use California 
certified off-road or federally certified non-road diesel-fueled APSs and that diesel- 
fueled APSs retrofitted with a level 3 verified PM control strategy will be used for 2007 
and subsequent model year sleeper berth equipped California and out-of-state trucks. 
Statewide emission reductions are estimated to be approximately 46 tons per day (tpd) 
of NOx, 4.2 tpd of ROG, 1930 tpd (0.7 million tons per year) of carbon dioxide (COz), 
and 0.42 tpd of PM emissions in 2010. For the South Coast Air Basin, the 
corresponding emission reductions are estimated as 18 tpd of NOx, 1.6 tpd of ROG, 
740 tpd (0.3 million tons per year) of CO2, and 0.1 5 tpd of PM in 2010. 

Staffs proposal is expected to provide a cost savings to truck owners over the useful life 
of the cab comfort device by reducing the amount of fuel consumed and the truck's 
maintenance requirements. Under these circumstances, the emission reductions would 
be "free", and the cost-effectiveness could not be calculated. If cost savings were set to 
zero as a worst case, cost-effectiveness can be estimated and compared to other 
emission control regulations adopted by the ARB. 

For a 2008 and subsequent model year California certified truck equipped with a non- 
programmable engine shutdown system which uses a diesel fueled APS with a level 3 
verified PM trap, the cost-effectiveness is estimated to be $2.00 per pound of NOx plus 
ROG reduced. 



For a 2007 model year truck, the engine would not have the automatic shutdown 
system but the truck would have a PM trap. Thus, use of an APS would subject it to the 
2008 requirement. Retrof~tting a 2007 truck with a diesel-fueled APS with a level 3 
verified PM trap produces a cost-effectiveness estimate of $1.98 per pound of NOx plus 
ROG reduced. 

For a 2006 and older model year California truck equipped with a certified diesel-fueled 
APS with no additional PM control, the cost-effectiveness is estimated to be $1.44 per 
pound of NOx plus ROG reduced. 

Fleets have a distribution of truck model years. Taking this into account produces a 
fleet average cost-effectiveness estimated to be 51.51 per pound of NOx plus ROG 
reduced in 2008. These worst-case estimates all compare favorably to the cost- 
effectiveness of other ARB regulations recently adopted. 



1. lNTRODUCTlON 

Over the last thirty years, the California Air Resources Board (ARB or the *Board") has 
adopted a number of emission control regulations that have resulted in significant 
emission reductions from both on- and off-road mobile sources. While these regulations 
have greatly improved air quality, many regions of Cal imia continue to exceed state 
and fderaiair quality standards for ozoneand fine particulate matter. Therefore, more 
measures need to be taken to improve California's air quality and to protect the health 
of its citizens. 

California's plan for reducing the reactive organic gases (ROG) and oxides of nitrogen 
(NOx) emissions that contrjbute to both ozone and  articulate matter (PM) formation. is 
set fohh in the 2003 State and Federal Strateav for'the California state lm~lementatibn 
Plan (2003 SIP). - 
In 201 0, on-road heavy-duty diesel trucks are estimated to account for as much as 28 
percent, or 559 tons per day (tpd), of the statewide mobile source NOx emission 
inventory and nine percent, or 12 tpd, of the statewide mobile source PM emission 
inventory1. This is of particular concern since these estimates already take into account 
the stringent 2007 on-road heavy-duty diesel engine (HDDE) exhaust emission 
standards recently adopted by the ARB and the United States Environmental Protection 
Agency (U.S. EPA). Therefore, more reductions are needed from these sources. 

The proposed regulation has two related, yet distinct, goals. One goal is to reduce 
idling emissions primarily from new sleeper berth equipped trucks (hereinafter referred 
to as "sleeper trucks") starting with the 2008 model year. Specifically, the proposed 
regulation would require new trucks to meet an emissions standard when idling or have 
a timer system that would automatically shut the engine off after five minutes of 
continuous idling. The manufacturers using timers may provide heating and cooling for 
driver comfort using an alternative technology such as an auxiliary power system (APS). 
Such an alternative technology would have to be comparable, from an emissions 
standpoint, to the proposed idiing requirements. 

The other goal of staffs proposal targets the existing fleet of sleeper trucks, registered 
in both California and out-of-state. For these trucks, the proposed regulation would 
require the truck operator to manually shut down histher engine after fnre minutes of 
continuous idlina. To ~rovide for cab comfort. the o~erator mav choose to retrofit 
histher truck wi6 an aiternative technology such as an APS w6ich meets specific 
emissions standards. A more detailed description of staffs proposal is provided below. 

Staffs proposal amends sections 1956.8 and 2485 of title 13, Caliiomia Code of 
Regulations (CCR). Section 1956.8 of the CCR specifies exhaust emissions standards 
and test procedures applicable to 1985 and subsequent model year HDDEs. Staffs 

Based on California Almanac Emissions Projection Data eblished 2005). Idle emissions ftom heavy-duty diesel 
vehicles were adjusted to reflect revised average idle limes for medium heavy-duty diesel vehicles. 



proposal would modify this section by requiring new 2008 and subsequent model year 
on-road diesel engines with a gross vehicle weight rating (GVWR) greater than 14,000 
pounds to be equipped with an engine shutdown system that automatically shuts down 
the engine after five minutes of continuous idling. In lieu of the engine shutdown system 
requirement, manufacturers may optionally certify their engines to a NOx idling emission 
standard of 30 grams per hour under loaded, low and high idle operating conditions. 
For Dumoses of discussion in this document, staffs ~ r o ~ o s e d  modifications to section . . 
1956.8 'are hereinafter referred to as "new engine requirements". 

Section 2485 of the CCR is an airborne toxic control measure (ATCM) that limits idling 
to no more than five minutes for in-use diesel-fueled commercial vehicles with a GVWR 
greater than 10,000 pounds. However, the ATCM currently exempts sleeper trucks 
when the operator is resting in the sleeper berth and idling the main engine for climate 
control or to power on-board accessories. Starting in 2008, staffs proposal would 
extend section 2485's applicability to existing and future sleeper trucks. For purposes 
of discussion in this document, staffs proposed modifications to section 2485 are 
hereinafter referred to as "in-use idling ATCM requirements". 

The proposal also allows the use of alternative technologies to supply power needed for 
cablsleeper comfort andlor other on-board accessories that would otherwise have been 
generated by the continuous idling of the truck's main engine. These technologies 
include, but are not limited to, internal combustion engine driven APSs and fuel-fired 

. heaters. Such technologies would need to comply with defined performance 
requirements set forth in this proposal to operate in California and are also supported by 
the proposed modifications to section 2402,2424, and 2425 of the CCR. Other 
technologies that do not directly produce emissions, such as battery electric APSs, fuel 
cell APSs, thermal energy storage devices, and power inverter chargers for use with 
battery and grid-supplied electricity are also allowed. Any technology that is not 
identified in this proposal may also be used provided it is approved by the Executive 
Officer. The use of these devices in lieu of operating the truck's main engine at idle will 
result in significant NOx and carbon dioxide (C02) emission reductions. Reductions in 
ROG and PM emissions are also expected, but to a lesser degree, depending on the 
alternative technology used. 

The followinn chapters of the staff report provide background information, a summary of 
the proposei amendments, regulatory alternatives evaluated, an economic impact 
analysis, environmental impact and cost-effectiveness analysis, and conclusions and 
recommendations. 



Il. BACKGROUND 

This chapter provides an overview of the applicable vehicle classes included in this 
orooosal. a brief descri~tion of the truck idling concern, associated emissions. existina , . - 
regulations, and the 2003 SIP cornmitments- 

A. VEHICLE CLASSES 

The proposed new diesel engine requirements apply to trucks with a GVWR greater 
than 14,000 pounds. Examples of trucks subject to the proposal are line-haul hcks, 
delivery trucks, trash trucks, bulk-hauling trucks, tankers, utility trucks, and construction 
vehicles. 

The proposed changes to the in-use idling ATCM apply to sleeper trucks with a GVWR 
greater than 10.000 pounds. The majority of the sleeper trucks are in the heavy-heavy 
duty diesel vehicle class category (over 33,000 pounds GVWR). 

B. TRUCK IDLING EMISSIONS CONCERNS 

Emissions from idling trucks pose a significant air quality problem. Idling emissions are 
particularly significant at locations such as truck stops, travel centers, rest areas, and at 
warehouse/distribution centers and ~ o r t  terminals where loadina and unloadina freiaht 
require long waiting periods. Such lbcations can experience a Gery high dens& of - 
trucks idling together for extended periods of time, thereby producing highly localized 
and concentrated emissions. These emissions affect the health of the drivers, truck 
stop, warehouse, and ports personnel, and the neighboring community. The health 
concerns in particular become more serious when such locations are located in low 
income communities that are already disproportionately impacted by air pollution. 

C. EXTENT OF IDLING 

Diesel trucks operate significant periods of time at idle. The amount of idling varies 
widely among trucks depending on season, location, company policy, and driver needs. 
The U.S. EPA estimates a typical long haul sleeper truck to idle approximately 2,400 
hours over the course of a year (US. EPA, 2004). While a report by the United States 
Department of Energy (Stodolsky et at., 2000) estimates that long-haul sleeper trucks 
idle for about 1,800 hours per year. Based on these studies, staff used the average of 
the U.S. EPA and the Department of Energy estimates, and thus has assumed that 
sleeper trucks idie for 2,100 hours per year. Normalized over 365 days, the average 
idling time is therefore assumed to be approximately six hours per day. 

The reasons for truck idling vary greatly. Drivers often operate their engines at idle to 
provide cab climate control, to power on-board accessories and/or to keep the engine 
warm to avoid cold-start problems during winter months. Many drivers of sleeper and 
non-sleeper trucks also operate the main engine at idie for extended periods of time 
simply because of habi and to mask outside noise. But according to a pilot survey on 



truck idling trends conducted in Northern California. the majority of drivers operate their 
engines at idle mainly for heating (67 percent) and air conditioning (83 percent) 
purposes (Brodrick et al., 2001). These survey results suggest that if heating and air 
conditioning can be maintained using an alternative idle reduction strategy, truck idling 
emissions in California can be significantly reduced. 

D. FUEL CONSUMPTION 

Besides generating emissions, engine idling also increases fuel consumption, engine 
wear and maintenance costs. Studies have shown that during idling, trucks consume 
approximately 0.4 to 1.6 gallons per hour of fuel depending on engine size, engine 
speed, heating, air conditioning and electrical loads (Lambert et al., 2001; Lim, 2002). It 
should also be noted that during idle operation, drivers sometimes operate their engines 
at elevated engine speeds to provide more power to operate climate control devices 
and on-board accessories, to reduce cab noise and vibration, and to reduce engine 
wear associated wlth low speed idling. Tests have also shown that as engine speed 
increases, fuel consumption increases proportionally (Lambert et al., 2001; Lim, 2002). 
Assuming an average fuel consumption of one gallon per hour for an idling diesel truck 
engine, staff estimates that in 2005 the diesel fuel consumption due to idling of 
California registered sleeper trucks is approximately 162,000 gallons per day statewide. 

E. EMISSIONS INVENTORY 

Diesel trucks are major contributors to California's air quality problems. On a per truck 
basis, they emit relatively high levels of NOx and PM emissions, both of which 
contribute to serious public health problems. As previously mentioned, it is projected 
that in 2010, both California and out-of-state registered diesel trucks will contribute 
approximately 28 percent of the statewide mobhe source NOx emissions and nine 
percent of the statewide mobile source PM emissions. 

California's emissions inventory model, EMAFC2002 version 2.2, estimates that, in 
2010, the number of diesel tucks (GWVR greater than 33,000 pounds) on the road on a 
typical day in California to be approximately 180,000 and that 25 percent of these trucks 
come from out-of-state. Furthermore, based on an analysis of the 2002 Vehicle 
Inventory and Use Survey database (U.S. Census Bureau, 2005) 20 percent of the 
califom& registered diesel trucks are estimated to be sleepers. The majority of the out- 
of-state trucks are slee~er trucks idlina for an extended Deriod of time. Staff assumes 
that 90 percent of the out-of-state diesel trucks in ~alifomia are sleepers. 

Thus, statewide emissions in 2010 from extended idling of California registered sleeper 
trucks are estimated to be 20 tpd of NOx and 0.39 tpd of PM emissions. Similarly for 
the South Coast Air Basin, the.2010 idling emissions from California registered sieeper 
trucks are estimated to be approximately 8 tpd of NOx and 0.14 tpd of PM emissions. 

Statewide emissions in 2010 from extended idling of out-of-state sleeper trucks are 
estimated to be 33 tpd NOx and 0.34 tpd of PM emissions. Similarly for the South 
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Coast Air Basin, the 2010 idling emissions from outof-state trucks are estimated to be 
approximately 13 tpd of NOx and 0.12 tpd of PM emissions. 

F. EXISTING REGULATIONS 

ARB's 2004 diesel engine standards reduced NOx emissions from these engines by 50 
percent from the 1998 levels (ARB, 1998a). ARB's 2007/2010 diesel engine 
aftertreatment forcing emission standards will reduce both NOx and PM emissions from 
new engines by another 90 percent (ARB, 2001a). In addition, California also has a 
heavy-duty vehicle inspection program aimed at reducing emissions from the existing 
fleeP. 

While ARB has successfully adopted regulations to reduce emissions from heavy-duty 
diesel engines, it has not, until recently, specifically sought to control idling emissions. 
In December of 2002, ARB adopted an ATCM to limit school bus idling at or near 
schools3. This ATCM requires a driver of a school bus, transit bus, or other commercial 
vehicle to manually turn off the bus or vehicle engine upon arriving at a school and to 
restart it no more than 30 seconds before departing. In July 2004, ARB adopted an in- 
use idlins ATCM that limits idling of diesel-fueled commercial vehicles and buses to no 
more than five minutes4. ~oweier, this ATCM does not apply to idling sleeper trucks 
that are located further than 100 feet from any restricted area (residential homes and 
schools). 

Section 40720 of the Health and Safety Code requires marine terminals to limit truck 
idling to no longer than 30 minutes. Failure to comply with this requirement subjects the 
marine terminal to a fine of $250 per vehicle per violation. The local air pollution control 
district with jurisdiction over the terminal has the responsibility of enforcing this 
requirement. 

The ARB has also initiated voluntary incentive and demonstration programs to reduce 
idling. For example, the Carl Moyer Program5 promotes the introduction of APSs as an 
idle reduction device for sleeper trucks by providing monetary incentives for the 
installation costs of APSs. In addition, ARB also provides funds to accelerate the 
deployment of truck stop electrification. One such grant, for example, is the $2 million 
grant fund awarded to IdleAire to subsidize the use of 200 new advanced truck stop 
electrification spaces in the San Joaquin Valley. 

California currently has two heavy-duty vehicle inspection programs, the Heavy-Duty Vehicle Inspection Program 
(HDVIP) and the Periodic Smoke Inspection Program (PSIP). Under the HDVIP, heavy-duty diesel trucks and 
buses are tested for excessive smoke emissions and inspected for tamping at random roadside locations, weigh 
stations and fleet facilities. The PSIP wmplhmts the HDVIP by requiring California-based truck and bus fleets 
with two or more HDDVs to annually test their own vehicles to measure smoke opacity and to check for tampering. 
Title 13, Califomia Code of Regulations sections 2180 et seq. and 2190 et seq., respectively. 

Title 13, California Code of Reflations, section 2480. 
Title 13, California Code of Regulations, section 2485. ' An ARB program, implemented in 2000, that provides incentive money to help promote the introduction of 

emission reduction technologies into Califomia. 



G. STATE IMPLEMENTATION PLAN (SIP) 

Although many of the measures in the 1994 ozone SIP have been adopted, federal air 
quality standards will not be attained in many areas of the state by the statutory 
deadlines. As a result, ARB updated the 1994 SIP and generated a revised 2003 SIP. 
The 2003 SIP includes new measures to further reduce emissions and to move towards 
achieving the federal air quality standards for ozone and PM. One on-road heavyduty 
vehicle measure contained in the 2003 SIP is measure "ON-ROAD HEAVY-DUTY-3." 
This measure in turn consists of several other control measures such as PM In-Use 
Emission Control, Engine Software Upgrade, On-Board Diagnostics, Manufacturers' In- 
Use Compliance, and Reduced idling. It commits to achieve between 1.4 and 4.5 tpd of 
ROG reductions and between 8 and 11 tpd of NOx reductions in the South Coast Air 
Basin in 2010. This proposal is part of measure ON-ROAD HEAVY-DUTY-3 and will 
contribute towards fulfillment of the committed emission reductions in the 2003 SIP. 



Ill. NEED FOR CONTROL 

As previously mentioned, on-road heavy-duty diesel trucks contribute significantly to the 
statewide NOx and PM emissions inventory. NOx is one of the two primary contributors 
to the formation of ozone and contributes to serious public health issues (ARB, 2001 b). 
Diesel PM has been identified by ARB as a toxic air contaminant based on its potential 
to cause cancer (ARB, 1998b), and can also result in other serious health problems 
such as asthma and reduced lung function (ARB, 2001 b). 

Besides generating excess ROG, NOx, CO and PM emissions, unnecessary engine 
idling also produces undesirable C02 emissions. C02 is one of the major greenhouse 
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gas emissions responsible for global warming (ARB, 2002b). 

Staffs proposal would significantly reduce NOx emissions and associated health risks 
by reducing the time sleeper trucks are operated at idle. The benefh from this proposal 
are particularly significant in low-income communities located close to truck stops, travel 
centers, rest areas, ports, warehouseldistribution centers, and other locations where 
extended truck idling activity occurs. The proposal will also help reduce COz emissions 
and the state's dependence on foreign oil (via reduced fuel consumption). It will also 
result in a net beneffi for trucking businesses over the useful life of &e t i c k  by saving 
money through improved fuel economy and reduced maintenance requirements. 



IV. SUMMARY OF PROPOSED REQUIREMENTS 

Staff recommends the Board amend Sections 1956.8,2404,2424,2425, and 2485 of 
tile 13, CCR, and the incorporated "California Exhaust Emission Standards and Test 
Procedures for 2004 and Subsequent Model Heavy-Duty Diesel Engines and Vehicles", 
as set forth in Appendices A and B. Staffs proposal consists of two major components, 
affecting new engines and trucks, and existing engines and trucks. The component that 
targets new engines and trucks would require engine manufacturers to install on new 
2008 and subsequent model year engines a non-programmable engine shutdown 
system or optionally certify engines to a low NOx idling emission limit. The second 
component involves changes to the in-use idling ATCM and affects existing as well as 
future sleeper trucks. The proposed changes would require operators of sleeper trucks 
to comply with the existing five minute idling restriction, beginning in 2008. The 
following sections discuss each element of the proposal in detail, including impacts on 
truck owners and operators, and the available options. 

A. PROPOSED NEW ENGINE REQUIREMENTS 

i. Applicability 

The proposed new engine requirements apply to new California certified 2008 and 
subseauent model vear diesel engines installed in trucks with a G W R  areater than 

The proposed new engine requirements do not apply to gasoline engines or engines 
produced for use in buses (commercial buses as well as school buses), and 
recreational vehicles. ~asoline fueled vehicles are excluded becausethe hot and cold 
start emissions associated with gasoline engines could cancel out or even exceed the 
benefits from reduced idlina. Commercial buses and school buses are excluded 
because they have large vilumes and window areas that necessitate operating the 
vehicle's main engine to power an air conditioning system with high heating andlor 
cooling capacity. The majority of recreational vehicles sold in California are gasoline- 
fueled and are equipped with generators6. Their contribution to idling emissions is 
negligible and thus these vehicles are also excluded from the proposed requirements. 

ii. Engine Shutdown System 

The effectiveness of anti-idling measures is largely dependent on the effectiveness of 
California's enforcement of such measures. However, effective enforcement of anti- 
idlina measures is challenaina since it reauires considerable enforcement resources 
thro6ghout the'state. ~tafb i l ieves that anti-idling rules can be an effective emission 
control strategy, if in addition to enforcement, engine technologies are also used. For 
example, a truck equipped with an engine that automatically shuts down after a 

According the Recreational Vehicle Industry Association, approximately 95 percent of the recreational vehicles 
sold in California in 2002 are equipped with generators (RMA, 2003). Based on Eh4FAC2002 ver2.2,93 percent of 
these vehicles are gasoline-fueled (ARB, 2003). 
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prescribed time period without the assistance of the operator can ensure compliance 
with statewide in-use idle requirements without depending solely on enforcement 
personnel. Requiring a non-programmable engine shutdown system on all new engines 
would significantly reduce extended idling of both new sleeper and non-sleeper trucks, 
and will help ensure compliance with the statewide in-use idling ATCM rule. As these 
new trucks eventually replace the older trucks, the resources needed for an effective 
idling enforcement program will be signif~cantly reduced. 

The proposed new engine requirements would require engine manufacturers to install, 
on new California certified 2008 and subsequent model yeardiesel engines, an engine 
shutdown system that automatically turns the engine off after five minutes of continuous 
idle operation, or, as an option, control engine emissions during extended idling 
(discussed in section iii below). Engines equipped with the engine shutdown system 
must have systems that are tamper resistant and non-programmable and must include 
the following provisions. 

Conditions for Shutdown 

The engine shutdown system must automatically activate when the truck comes 
to a stop, the transmission is set in the 'neutral" or 'park" position, and the 
parking brake is engaged. Upon activation, the system will shut down the engine 
after five minutes of continuous engine operation at idle. The requirement that 
the parking brake be engaged as a condition for the system's activation 
eliminates the possibility of undesirable engine shutdown, such as when the truck 
is stopped in traffic idling for more than five minutes. However, there is a 
possibility that drivers may use this feature to override the engine shutdown 
system. That is, a driver could park a truck without engaging the parking brake 
and operate the engine at idle indefinitely. To prevent this, the proposal would 
require that the engine shutdown system be adivated and shut down the engine 
after 15 minutes of continuous idling if the parking brake is not engaged but the 
truck is stopped and the transmission is in neutral or in park. 

Engine Shutdown Reset 

The truck operator would be allowed to reset the engine shutdown system timer 
before enaine shutdown. A warning sinnal. such as a liaht or sound indicator 
inside the-truck cabin, may be usedto alert the operato;up to 30 seconds prior to 
engine shutdown. The operator could then reset the engine shutdown system by 
momentarily changing the position of the accelerator, clutch, or brake pedal or 
any other mechanism only during the last 30 seconds of the five-minute 
shutdown time limit (or the last 30 seconds of the 15 minutes when the parking 
brake Is not engaged). This will allow the truck operator to continue operating 
the engine at idle as long as the truck is being driven. 



Power Take-Off Devlces 

The engine shutdown system could be overridden when the engine is operating 
power take-off (PTO) equipment. A PTO device uses the truck's engine to 
transfer power to auxiliary equipment. So during periods when the truck's engine 
is "working" while it is idling, the engine shutdown system would not be activated. 
Examples of trucks with PTO equipment include trash trucks, cement mixers, 
mobile cranes, dump trucks, and vehicles with conveyors or other loading or 
unloading devices. The proposal does not consider equipment such as the 
truck's air conditioning system and on-board accessories (e.g., a television, 
microwave, etc.,) as PTO equipment. 

Engine Warm Up 

The engine shutdown system could also be overridden to warm up the engine if 
the engine coolant temperature is below 60°F. Thus, the engine shutdown timer 
would be activated once the coolant temperature reaches 60°F. The engine 
coolant temperature must be measured using the engine's existing engine 
coolant temperature sensor designed for engine protection. However, a 
manufacturer may request the Executive Officer's approval to use other methods 
of measuring the engine coolant temperature. 

Enforcement Mechanism 

To discourage tampering and to detect malfunctions of engines, the Board, in 
July of 2005, adopted On-Board Diagnostic (OBD) system requirements for 
heavy-duty trucks that will include monitoring of all emission control systems, 
including tracking the truck engine run time at idle and monitoring proper 
performance of sensors controlling the engine shutdown system. The OBD 
system requirements wlll be implemented starting with 2010 and later model year 
diesel engines and will monitor the proper function of the engine shutdown 
system. The OBD system will log fault codes if any sensor malfunctions. The 
fault codes can then be downloaded from the OBD system and inspected by 
ARB field inspectors in current or Mure heavy-duty truck roadside inspection 
programs. Field inspectors that connect to the truck's OBD system will also be 
able to analyze the amount of engine run time at idle, providing another way to 
evaluate whether the engine shutdown system is malfunctioning or has been 
tampered with. 

Furthermore, because engine manufacturers must include a statement in their 
applications for certification that their engines will comply with the engine 
shutdown system requirement, violations of this requirement are enforceable 
through applicable penalty provisions of the Health and Safety Code. 



iii. Optional NOx Idling Emission Standard 

During the development of this proposal, several engine manufacturers indicated that 
NOx aftertreatment devices may to some degree reduce NOx idling emissions7 and 
requested an option to certify engines to a new NOx idling emission standard as an 
alternative to meeting the engine shutdown system requirements. Another method 
suggested by the manufacturers was to take advantage of other strategies, such as 
advanced combustion processes or operational controls such as cvlinder deactivation. 
to reduce NOx emissions during idling. 

To accommodate the engine manufacturer's request, staff's proposal includes an 
optional NOx idling emission standard and test procedure. To determine the 
appropriate emlssjon standard, staff evaluated currently available technologies that 
could provide all the operator needs as an alternative cab comfort device. Staff 
identified the diesel-fueled APS as the most likely and cost-effective cab comfort 
technology in 2008, when this proposal is to be implemented. The standard was based 
on the average NOx emission level of 2005 certification test data of off-road diesel 
engines used in APSs (engines with power ratings between 5 to 19 kilowatts). The 
D ~ O D O S ~ ~  standard takes into amount what the averane NOx emissions levels will be . . 
over the useful life of the engine by incorporating a dGerioration fador as part of the 
certification emission level. Staffs analysis resulted in a proposed optional NOx 
emission standard of 30 grams per hour. This standard is based on an APS providing 5 
kilowatts of power, typically the peak power demand to provide all the necessary cab 
comfort and on-board accessory demands. The 30 grams per hour standard will 
provide significant NOx emission reduction, when coinparing average NOx idling 
emissions of 165 arams per hour from late model truck enaines. and will be eauivalent 
to trucks operating a diesel-fueled APS as an alternative cab wmfort device. A truck 
equipped with an engine certified to the optional NOx idling emission standard would 
also be required to have a label affixed to its hood that would permit the truck engine to 
idle beyond the five-minute idle time limit requirement imposed by the amendments 
made to the in-use idling ATCM (discussed in section B below). 

The test procedure was developed to account for the varied operation of truck engines 
at idle. Typically, truck operators elevate the idle speed to provide more power for cab 
comfort and accessory devices. Higher engine speed also reduces truck vibration when 
idling and thus provides more wmfort for the operator during rest periods. The test 
procedure requires engine testing at "curb idle" and at 1100 revolutions per minute 
(rprn) idle speed, under loaded and unloaded conditions (described in more detail 
below). 

' NOx aftcrtnatment devices, such as NOx adsorbcrs, typically operate most efficiently when exhaust temperahues 
are above 200°C (MECA, 2000). Exhaust temperatures during extended idling typically reach no more than 150°C 
(Hallstrom, 2005). Tbus, wbile it is lmown that NOx adsorbers can significantly reduce NOx emissions, it is unclear 
at this tim what level of reductions can be achieved by using NOx adsorbcrs during cxtcnded idling mnditions. 



Certification Test Procedure 

The proposed test cycle for demonstrating compliance with the optional NOx 
idling standard utilizes an engine dynarnometer operated in accordance with a 2- 
mode steady-state test cycle summarized in Table 1. Staff believes this test 
cycle accurately represents the range of sleeper and non-sleeper truck idling 
operations commonly practiced by truck operators. 

Mode 1 involves operating the engine at its manufacturer's recommended curb 
idle speed. An engine load is applied and must include truck power demands for 
operating engine accessories, such as the engine cooling fan, alternator, coolant 
pump, air compressor, engine oil and fuel pumps and any other engine 
accessory operated during engine curb idle. Mode 1 does not include truck 
power demands to operate the air conditioning compressor or on-board electrical 
accessories such as a television, refrigerator, microwave, computer, etc. 

Mode 2 involves operating the engine on a dynarnometer at a speed of 
1100 rpm. The engine load applied must include truck power demands to 
operate engine accessories at 1100 rpm, power demands to operate the air 
conditioning compressor at maximum capacity, and an additional load of 2kW to 
account for power demands for operating on-board accessories such as a 
television, refrigerator, microwave, computer, etc. 

Table 1: Certification Test Cycle 

Mode I Englne Speed Time in mode 
( r~m) '  I (seconds) / Englne Load 

I computer, etc. 
a revolutions per minute 

1 

2 

Manufacturer 
Recommended 

Curb idle 

1100 

1800 

1800 

Vehicle power demands to operate 
engine accessories at curb idle. Engine 
accessories include, but are not limited 
to, cooling fan, alternator, fuel and oil 
pumps, coolant pump, air compressor, 
etc., (excluding air conditioning 
compressor and on-board accessories) 
Vehicle power demands to operate (1) 
engine accessories (same as for mode 
I )  at 1 I00 rpm, (2) the air conditioning 
compressor operating at maximum 
capacity, and (3) an additional 2 kW to 
take into account on-board electrical 
accessories such as television. 



Exhaust emissions measurements are taken under hot stabilized conditions. If 
the engine is cold, the engine would be preconditioned prior to taking any 
emission measurements by operating it on an engine dynamometer at any speed 
above peak-torque speed and between 65 to 85% of mapped power until the 
engine coolant temperature stabilizes. Once the engine coolant temperature 
stabilizes, emission measurements would be taken continuously for a minimum 
of 30 minutes for each mode. For each test mode, modal average emissions are 
then calculated for each reoulated wllutant. The calculated averaae NOx 
emissions must then be leis than 30 grams per hour. further de& on this 
procedure can be found in Appendix B. 

iv. Impact on Truck Operators 

2008 and Subsequent Model Year Califomia Certified Truck Engines 

If the truck engine is equipped with the non-programmable engine shutdown system, 
the truck operator would not be able to idle the truck engine for long periods of time, 
regardless of whether the truck operator's engine idling needs occir.in Califomia or out- 
of-state. This means that sleeper trucks equipped with the engine shutdown system 
would need to provide other methods for heatinglcooling the cabin and powering 
accessories when the truck is not being driven and the operator is resting in the sleeper 
berth. Currently available methods include the use of an internal combustion APS, 
battery electric APS, fuel-fired heater, thermal energy storage system, and/or a power 
inverter charger with an electrically driven air conditioning system. The englne or truck 
manufacturer may equip the truck with such a cab comfort device. If not offered by the 
manufacturer, the owner may choose to equip hislher truck with an aftermarket cab 
comfort device. However, in order to o~erate in California, cab comfort devices that 
produce emissions would need to comply with defined performance requirements set 
forth in this proposal (see section C.i., below). Other alternatives, that do not require 
installation of any cab comfort device, include parking at a truck stop that offers an off- 
board air conditioning, heating and power, such as offered by IdleAire Technologies 
(see section C.ii.2., below). 

If an owner purchases a truck equipped with a diesel engine meeting the optional NOx 
idling emission standard, the engine would not have an engine shutdown system. 
Operators of such trucks would be allowed to idle the main engine continuously to 
orovide cab comfort and electrical Dower durina rest ~eriods and would not need to 
install alternative cab comfort devices.   ow ever, they would still be subject to the 
existing five minute idling restriction when the truck is located within 100 feet of a 
restricted area and the truck would be required to have a label affixed to its hood (see 
section D, Label Requirements). It should be noted that staff does not expect this 
option to become widely available to truck ownersloperators before the 2010 timeframe 
since NOx aftertreatment devices are not anticipated to be employed until 2010 and 
other engine idling controlslstrategies have not yet been fully demonstrated. 



2008 and Subsequent Model Year Federally Certified Truck Engines 

It is expected that most of the 2008 and subsequent model year out-of-state trucks will 
be equipped with a federally certified truck engine that does not incorporate the non- 
~roarammable enaine shutdown system reauirements or meet the o~tional NOx idlina - 
emksion standard: Operators of such trucks would be able to opekte their truck 
engine continuously at idle outside of California. However, they.would not be able to 
continuouslv idle their truck enaine in California as helshe would also be subiect to the 
five minute idling restriction unzer the proposed changes to the in-use idling ~ T C M  
requirements, discussed in section B, below. As a result, 2008 and subsequent model 
year federally certified trucks that operate and rest for extended periods in California 
would also need an alternative cab comfort device to provide for cab coolinglheating 
and power for accessories during these rest periods. These cab comfort devices are 
the same as the ones identtfied above for California certified trucks, and include an 
internal combustion APS, battery electric APS, fuel-fired heater, thermal energy storage 
system, andlor a power inverter charger with an electrically driven air conditioning 
system. Other alternatives, that do not require installation of any cab comfort device, 
include parking at a truck stop that offers off-board air conditioning, heating and power, 
such as offered by IdleAire Technologies. Similarly as required for California certified 
truck engines, in order to operate in Califomia, cab comfort devices that produce 
emissions would also need to compiy with defined performance requirements set forth 
in this proposal (see section C below for details). Also, to comply with the in-use idling 
ATCM requirements, a truck equipped with internal combustion engine APS will be 
required to have a label affixed to the hood of the truck in order to operate the APS in 
California (see section D below for details). 

B. PROPOSED AMENDMENTS TO IN-USE IDLING ATCM AFFECTING 
EXISTING TRUCKS 

I. Appllcabllity 

The proposed amendments to the in-use idling ATCM apply to existing and future 
sleeper trucks greater than 10,000 pounds GWR,  beginning in January I, 2008. The 
in-use idling ATCM also applies to out-of-state reglstered trucks that operate in 
California. Emergency vehicles performing emergency services, military tactical 
vehicles during training, and vehicles with engines operating power take-off (PTO) 
equipment (a more detailed description of a PTO device is provided in section A.ii of this 
Chapter) are exempted. Other exemptions are specifled in the existing in-use idling 
ATCM, section 2485 of the CCR. 

11. Idling Restriction 

The existing in-use idling ATCM, section 2485 of the CCR, prohibits the driver of a 
diesel-fueled commercial truck with a GWVR greater than 10,000 pounds from idling the 
truck's main engine for more than five minutes at any location. The existing rule 



exempts sleeper trucks from this prohibition if they are located more than 100 feet from 
a restricted area. This exemption was provided at the time the rule was adopted 
because although staff had identified the diesel-fueled APS as a reliable cab comfort 
technology that would provide emission benefits on 2006 and older model year trucks, 
there were unresolved issues related to what these benefits might be when compared to 
"cleaner" 2007 and subsequent model year trucks. Therefore, staff recommended to 
the Board to delay consideration of sleeper trucks until 2005 in order to thoroughly 
evaluate all commercially available options to main engine idling. 

Staff is now proposing to remove this exemption so that sleeper trucks would have to 
comply with the fwe-minute idling restriction at all times and at any location starting on 
January 1,2008. S W s  proposal to remove the exemption is based on the current 
availability of cost-effective alternatives to truck Idling and the resulting emission 
benefits. 

Starting in 2007, trucks will be "cleaner" as a result of new emission standards that will 
reduce PM emissions by 90 percent or more using exhaust aftertreatment devices such 
as particulate traps. However, when the proposed no-idling requirements take effect in 
2008, diesel-fueled APSs will be certified to the Tier4 off-road standards, which are less 
stringent than the 2007 aftertreatment based diesel PM emission standards. Thus, to 
control the expected excess PM emissions that may result from operating a diesel- 
fueled APS as an alternative to idling the truck's trap-equipped engine, the proposal 
requires, starting January 1,2008, that diesel-fueled APSs installed on trucks equipped 
with 2007 and subsequent model year diesel engines be retrof~tted with a PM control 
strategy verMed as a "level 3" device (i.e., achieve 85% PM reduction efficiency). 
Based on discussions with PM trap manufacturers, staff also believes that the proposed 
additional PM control requirement for diesel-fueled APSs is feasible within the 
timeframe of the proposed regulation. 

Staffs proposal also allows the.use of other strategies in combination with a diesel- 
fueled APS that result in an equivalent reduction in PM emissions. This could include, 
for example, installing a power inverterlcharger with an electrically driven air 
conditionina and heating svstem in combination with the use of a diesel-fueled APS. A - - 
truck equipped with such an APS would also be required to have a label affixed to its 
hood to operate the APS. As previously mentioned, the labeling requirements are 
described in Section D of this chapter. 

PM emissions from Tier 4 certified APSs are usually lower or, at worst, are the same as 
idling PM emissions from 2006 or older model year truck engines8. Therefore, the 
proposal allows the use of any Tier 4 certified APS with no additional PM emission 
control requirements with pre-2007 model year truck engines. 

A Tier 4 terrified diesel-fueled APS emitting at the certification PM emission standard of 0.4 gkW-hour and 
providing an average power of 2.7 kW produces about 1.08 grams per hour of PM emissions. This is lower than the 
estimated average idling PM emission rate of 1.59 grams per hour for a 2006 model year truck engine. 



iil. Impact on Truck Operators 

The proposed changes to the in-use idling ATCM will apply to existing and future 
sleeper trucks, including those registered out-of-state. Starting on January 1,2008, it 
will require operators of sleeper trucks to shut down their engine before the five-minute 
idle time limit is reached and will affect truck operators of Caiiiomia and federal certified 
engines in different ways. The discussion that follows provides details on how truck 
operators will be impacted. Following the discussion, a summary of these impacts is 
graphically depicted in two flow chart diagrams, Figures 1,2 and 3. 

Operators of 2008 and Subsequent Model Year California Certified Diesel Engines 

Under staffs proposal, California certified trucks with 2008 and subsequent model year 
diesel engines will be equipped with either 1) a non-programmable engine shutdown 
system, or 2) an engine certified to the optional NOx idling emission standard. 

Trucks equipped with the engine shutdown system will automatically shut down the 
engine after five minutes of continuous idling, regardless of whether the truck is in 
California or in another state. In cases where owners of such trucks rest for extended 
periods (such as owners of sleeper trucks), it is likely that the owner will want to equip 
hislher truck with cab comfort devices. Currently available cab comfort devices include 
the use of an internal combustion APS, battery electric APS, fuel-fired heater, thermal 
energy storage system, andlor a power inverter charger with an electrically driven air 
conditioning system. The engine or truck manufacturer may equip the truck with such a 
cab comfort device. If not offered by the manufacturer, the owner may choose to equip 
hislher truck with an ah'emrket cab comfort device. However, in order to operate in 
California, cab comfort devices that produce emissions would need to comply with 
defined performance requirements set forth in this proposal (see section C.i., below). 
Also, to comply with the in-use idling ATCM requirements, a truck equipped with an 
internal combustion engine APS will be required to have a label affixed to the hood of 
the truck in order to operate the APS in California. Other alternatives, that do not 
require installation of any cab comfort device, include parking at a truck stop that offers 
off-board air conditioning, heating, and power, such as offered by IdleAire Technobgies 
(see section C.ii.2., below). 

Trucks equipped with engines certified to the optional NOx idling emission standard will 
not be equipped with an automatic engine shutdown system. Those trucks will not shut 
down during continuous idling and will not require the owner to have any alternative cab 
comfort device installed when heishe rests in their truck during layover hours. Thus, the 
operator of such a truck will not be required to change the way they currently operate 
their truck during layover hours. However, to comply with the in-use idling ATCM 
requirements in California, the engine or truck manufacturer will need to ensure that a 
label is provided and properly affixed to the hood of the truck in order to operate the 
main engine at idle for more than five minutes. 



Also, all 2008 and subsequent model year trucks equipped with fuel-fired heaters will be 
reauired to meet the LEV I1 fuel-fired heater emission requirements (see section C 
beiow) to operate them in Califomia. 

. Operators of 2008 and Subsequent Model Year Federal Certified Diesel Engines 

Trucks equipped with federal cetiied engines will not be equipped with an automatic 
engine shutdown system or have engines that meet the optional NOx idling emission 
standard. Those trucks will not shut down during continuous idling and will not be 
affected by staffs proposal when they are operated outside of California. However, 
when operating in California, the operators will also be subject to the in-use idling ATCM 
requirements. The in-use idling ATCM rule will require the operator of a federally 
certified truck to manually shut down hislher engine after five minutes of idling. Thus, 
operators of out-of-state trucks that want to rest in their truck during layover hours in 
California will need an alternative cab comfort device to provide for cab coolinglheating 
and power for accessories during these rest periods. These cab comfort devices are 
the same as the ones identified above for California certified trucks, and include an 
internal combustion APS, battery electric APS, fuel-fired heater, thermal energy storage 
system, andlor a power inverter charger with an electrically driven air conditioning 
system. Other alternatives, that do not require installation of any cab comfort device, 
include parking at a truck stop that offers off-board air conditioning, heating and power. 
such as offered by IdleAire Technologies. 

Similarly as required for 2008 and subsequent model year California certified trucks, in 
order to operate in California, cab comfort devices that produce emissions would also 
need to comply with defined performance requirements set forth in this proposal (see 
section C below for details). A truck equipped with an internal combustion engine APS 
will be required to have a label affixed to the hood of the truck in order to operate the 
APS in Califomia. 

Also, all 2008 and subsequent model year trucks equipped with fuel-fired heaters will be 
' 

reauired to meet the LEV II fuel-fired heater emission requirements (see section C 
beiow) toloperate them in California. 

Operators of 2007 Model Year California or Federal Certified Diesel Engines 

Beginning in 2008, operators of trucks equipped with Califomia or federal cetiied 2007 
model year diesel engines will be required to manually shut down their idling engines 
after five minutes in Califomia to comply with staffs proposed amendments to the in-use 
idling ATCM rule. These trucks will not be equipped with a non-programmable engine 
shutdown system, nor will they be equipped with engines meeting the optional NOx 
idling emission standards. Owners will need to retrofrt their truck with a cab comfort 
device if they plan to rest in their truck during layover hours in Califomia. Currently 
available cab comfort devices, as previously mentioned include the use of an internal 
combustion APS, battery electric APS, fuel-fired heater, thermal energy storage system. 
and/or a power inverter charger with an electrically driven air conditioning syGem.- 



Other alternatives, that do not require installation of any cab comfort device, include 
parking at a truck stop that offers off-board air conditioning, heating, and power, such as 
offered by IdleAire Technologies (see section C.ii.2., below). 

Because a truck equipped with a 2007 model year diesel engine is also equipped with a 
PM aftertreatment system, an owner who chooses to install a diesel-fueled APS as a 
cab comfort device will also need to make sure the APS meets additional PM emission 
control requirements, specified in section C below, if it is to be operated in Califomia. 
This requirement is meant to prevent an over-all increase in PM emissions from trucks 
equipped with 2007 diesel engines if owners choose to meet the proposed in-use idling 
ATCM by installing a diesel-fueled APS. A truck equipped with an internal combustion 
engine APS will be required to have a label affixed to the hood of the truck in order to 
operate the APS in California. 

Also, beginning in 2008, all 2007 model year trucks equipped with fuel-fired heaters will 
be required to meet the LEV II fuel-fired heater emission requirements (see section C 
below) to operate them in Califomia. 

Operators of 2006 and Older Model Year California or Federal Certified Diesel 
Engines 

Beginning in 2008, operators of trucks equipped with California or federal certified 2006 
and older model year diesel engines will be required to manually shut down their idling 
engines after five minutes in California to comply with staff's proposed amendments to 
the in-use idling ATCM rule. These trucks will not be equipped with a non- 
programmable engine shutdown system, nor will they be equipped with engines 
meeting the optional NOx idlina emission standards. As with owners of 2007 trucks. 
ownersof 2006 and older trucis will need to retrofit their truck with a cab comfort device 
if they plan to rest in their truck during layover hours in California. As previously 
mentioned, currently available cab comfort devices include the use of an internal 
combustion APS, battery electric APS, fuel-fired heater, thermal energy storage system, 
and/or a power inverter charger with an electrically driven air conditioning system. 
Other alternatives, that do not require installation of any cab comfort device, include 
parking at a truck stop that offers an off-board air conditioning, heating, and power, such 
as offered by IdleAire Technologies (see section C.ii.2., below). 

Unlike the requirements for 2007 and subsequent model year PM trap-equipped trucks, 
owners of trucks with 2006 and older model year diesel engines who choose to install 
diesel-fueled APSs will not need to comply with any additional PM emission 
requirements. As previously mentioned, this is because trucks equipped with 2006 and 
older model year diesel engines are not equipped with a PM aftertreatment system and 
thus the PM idling emissions from those engines are the same or greater than the 
emissions from diesel-fueled APSs. Also, 2006 and older trucks will not be required to 
have a label on the truck hood to operate their APS. For those trucks equipped with 
fuel-fired heaters, they will also not be required to meet the LEV II fuel-fired heater 
emission requirements. 



As previously mentioned, the following flow chart diagrams (Figures I, 2, and 3) 
graphically summariie how truck operators will be impacted by staffs proposal. As 
shown, the impacts will differ somewhat, depending on the model year of the 
trucklengine and whether the truck is registered in California or out-of-state. 





Figure 2: Impacts on Operators - 
2007 and Newer OutofState Trucks and 2007 California Trucks 
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Figure 3: Impacts on Operators - 
Pre-2007 Out-of-State and California Registered Trucks 
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C. PROPOSED EMISSION PERFORMANCE REQUIREMENTS FOR CAB 
COMFORT DEVICES 

When the proposed in-use idling and new engine requirements take effect in 2008, staff 
expects operators of sleeper trucks will use some type of alternative cab comfort 
technology to provide power for sleeper berth climate control, engine heating, and 
electrical power to charge batteries and operate on-board accessories. Some of the 
commonly used, presently commercially available cab comfort technologies capable of 
providing some or all of this power include devices such as an internal combustion APS, 
battery electric APS, fuel-fired heater, thermal energy storage system, and/or a power 
inverter charger and electrically driven air conditioning system with truck stop 
electrification9 (U.S. EPA, 2005). The proposal allows the use of such alternative cab 
comfort devices. However, some of these devices have associated emissions that must 
be evaluated and compared to emissions generated from the main enaine under idling 
conditions to ensure the devices do not emit greater emissions than operating the main 
engine. Thus, staff proposes the following emissions performance requirements for 
some of the cab comfort devices. 

Auxiliary Power Systems 

In order to operate in California, internal combustion engines used in APSs must 
currently comply with applicable California off-road or federal non-road emission 
standards and test procedures for their fuel type and horsepower category. Staff 
DroDoses that diesel-fueled APSs installed on PM t r a w a u i ~ ~ e d  2007 and 
subsequent model year diesel trucks must also meet'additioial PM controls 
because PM emissions from Tier 4 certified off-road diesel engines (less than 19 
kW ratings) are expected to be higher than the PM emissions from an idling PM 
trap-equipped 2007 model year diesel engine". Therefore, diesel-fueled APSs 
installed on trucks equipped with 2007 and subsequent model year diesel 
engines will be required to control emissions by either equipping the APS with a 
level 3" verified PM control strategy or by integrating the APS's exhaust system 
with that of the truck's so that the APS's PM emissions are controlled by the 
truck's PM trap. Subject to the Executive Officer's advance approval, 
manufacturers may also use other procedures to demonstrate an equivalent level 
of emissions compliance (compared to a level 3 verified PM control strategy). 

Battery electric and fuel cell APSs have recently been developed and are 
inherently emissions free. Battery electric APSs, in particular, are currently 
commercially available and can provide the same performance as diesel-fueled 

- 

A comurehensive list with detailed information of oonnncreially available altomative technologies is available at - 
the US.-EPA website at ~ ~ . ~ a . ~ o v / o t 8 o 1 s ~ ~ / i d l ~ ~ t e ~ h n o 1 0 e i e s . h t m .  
lo 2007 and subsequent model year on-mad HDDEs must comply with a PM exhaust emission standard of 0.01 nram - 
per brake-horsePo&-hour. 
The PM trap verifcation pmcdure and in particular, the level 3 verification level arc specified in sections 2700 

to 2710 of title 13, CCR. 
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APSs. For example, Idling Solutions 9000 is a heavy-duty battery powered APS 
reportedly capable of providing power for cab comfort and on-board accessories 
for 8 to 15 hours between charges. Approximately 120 of these systems are 
currently installed on various fleets including J.B. Hunt Transportation Services, 
Swift Transportation, John Christner Trucking, Motor Lines, Inc., Wild West 
Express, etc. (Jay, 2005). Fuel cell APSs are presently not commercially 
available but are being demonstrated with some truck fleets. 

Fuel-Fired Heaters 

Beginning in 2008, staff proposes that 2007 and subsequent model year trucks 
operate only fuel-fired heaters that comply with the requirements specified in the 
LOW ~missibns Vehicle program (LEV 11) regulations" /n ~alifomia.' The LEV II 
regulations require fuel-fired heaters to meet the Ultra Low Emission Vehicle 
exhaust emission standards for liaht dutv vehicles. However. unlike the LEV II 
program requirement that limits t i e  opeiation of fuel-fired heaters to ambient 
temperatures of 40°F or less, the proposed regulation would allow the operation 
of fuel-fired heaters at any ambient temperature. Several manufacturers currently 
produce fuel-fired heaters for heavy-duty trucks that meet the proposed 
requirement. 

Other Idle Reduction Devices 

In addition to the above mentioned technologies, other devices may also be used 
to supply power that would otherwise be generated by idling the truck's main 
engine. Such devices could include, for example, thermal energy storage 
devices or power inverter chargers for use with batteries andlor grid supplied 
electricity. Other devices, not identified here, could also be used, subject to the 
Executive Officer's advance approval. 

D. LABELING REQUIREMENTS 

Engine Labellng Requirements 

In order to clearly identify compliant diesel engines, staff proposes that each truck 
engine be equipped with a permanent label indicating that the subject engine complies 
with the California regulations. Currently, engine manufacturers produce the same 
enaine for all 50 states and therefore produce and affix the same engine label on all 
diesel engines. The existing engine label indicates that the engine conforms to both 
U.S. EPA and California regulations. Staffs proposed requirement would not modify a 
manufacturer's existing engine labeling practice for diesel engines sold in California, but 
will indirectly require a modification of the engine label placed on federally certified 
diesel engines for sale outside of Califomia, unless federally certified engines also 

"The standards arc specified in title 13, CCR, section 1961(a)(15) and (d), or in Part LE.1.13 of tho "California 
Exhaust Emission Standards and Test Procedures for 2001 and Subsequent Model Passenger Cars, Light-Duty 
Trucks and Medium-Duty Vehicles" (adopted August 5,1999, last amended in May 28,2004) 
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comply with the proposed requirements. Therefore, unless federally certified diesel 
engines also meet the proposed requirements, engine labels for federally certified 
engines cannot state that the engine conforms to California regulations. This 
requirement is proposed to serve as an effective tool for in-use compliance testing and 
other enforcement programs. 

Vehicle Labeling Requirements 

The proposal would also require that engine manufacturers, original vehicle equipment 
manufacturers IOEMI. or internal combustion enaine APS manufacturers. as a ~ ~ l i ~ a b l e .  
to produce and'affix a standardized permanent libel to the hood of the t ick .  
vehicle label would aide enforcement personnel in dearly and easily identifying diesel 
engines and diesel trucks equipped with APSs that comply with the proposed 
requirements. Staff therefore proposes that a standardized label be affixed on: (1) 
trucks equipped with an engine certified to the proposed optional NOx idling emission 
standard, and (2) trucks produced or retrofitted with an internal combustion engine APS 
that meets the proposed requirements applicable to APSs. 

The standardized labels would be required to have the following characteristics: 
1. oval in shape 
2. minimum dimensions of 6 inches wide and 4 inches high 
3. permanently attached and easily destroyed or defaced upon removal 
4. includes a hologram (to prevent counterfeit labels) 

Figures 4 and 5 are facsimiles of the proposed labels. Figure 6 shows an example of 
the hologram that would be embedded within the proposed labels. For new engines 
certified to the proposed optional NOx idling emission standard or engines equipped 
with an integrated engine-APS exhaust system for which the engine manufacturer is 
responsible, the engine manufacturer will be responsible for producing the labels and 
supplying them to the OEM. The OEM would then affix the label to the hood of the 
truck. For aftermarket internal combustion engine APSs that meet California 
requirements, the aftermarket manufacturer would be responsible for producing the 
label and affixing it to the hood of the truck if installed by the APS manufacturer. If the 
APS manufacturer does not install the APS, the APS manufacturer would supply the 
label to the party that installs the APS (OEM or any other APS installer). 



Figure 4. Labekfor an engine meeting the optional NOx standard 

Figure 5. Label for an APS wlth additional PM control 

Figure 6. Hologram 



V. TECHNOLOGICAL FEASIBILITY 

Truck idling can be significantly reduced by using currently available idle control 
technologies. Some of these technologies can also provide sleeperlcab heating and 
cooling, heat for engine warming, and electrical power for battery charging and on- 
board accessories. Each technology has its advantages and drawbacks. These 
technologies include electronically controlled idle engine limiters, on-board auxiliary 
devices, and grid-supplied electrical power. 

A. ENGINE SHUTDOWN DEVICES 

Electronic engine shutdown devices are software based idle limit controls and are 
standard features in most commercially available on-road heavy-duty engines. These 
systems are built into the engine's electronic control software and enable the engine to 
shut down automatically if the engine idles more than the programmed time. For 
example, Detroit Diesel Corporation's system can be programmed to shut down 
automatically between 2 to 100 minutes, Cummins' system can be programmed to shut . - 
down between 2 to 1440 minutes, and Caterpillar's system can be programmed to shut 
down between 3 to 60 minutes. These svstems can also electronicallv turn off the 
ignition switch to avoid battery dischargithat may occur if accessoriefi, such as lights 
andlor the radio, were left in the 'on" position during engine shutdown. Although 
shutdown systems are available as standard features in modem electronically controlled 
engines, in most cases fleet owners and operators do not activate or program these 
systems to limit idling. All features of the engine shutdown system required by this 
proposal, such as overriding the system by pressing the gas or clutch pedal, overriding 
the system if the engine is in PTO mode, conditions for activation of the system, etc., 
are currently available in modem electronically controlled engines. Therefore, with only 
minor modifications in the programming of the electronic control software to prevent 
adjustment or tampering, the key requirement in staff's proposal can already be met 
with currently available engine shutdown systems. 

B. OPTIONAL NOx IDLING STANDARD 

The proposed optional NOx emission standard may be met with engines equipped with . 
NOx catalysts. However, this may require a supplemental heat source to raise the 
exhaust temperatures to a level that would enable the catalyst to sufficiently reduce 
NOx emissions. since exhaust temperatures durinn extended idlina are aenerallv lower 
than the catalyst's light-off ternpektures. ~dvanGd combustion &cesies, operational 
controls such as cylhder deactivation andlor other idling emission control strategies 
mav also be used to achieve the ~ r o ~ o s e d  NOx idlina emission standard. An enaine 
mahufacturer would be required to demonstrate its engines' compliance with the" 
proposed optional NOx idling standard, on average, using the test cycle described in 
section A of Cha~ter IV. without increasina other criteria ~ollutant emissions such as - - -  - 

PM, ROG, and do. 



Staff does not expect that engine manufactures will certify to the optional NOx idling 
emission standard before the introduction of 2010 model year diesel engines. This is 
because, until that time, it is unlikely that manufacturers will equip their engines with 
NOx aftertreatment devices capable of meeting the proposed emission standard. 
Nevertheless, the option to certify to a NOx idling emission standard is being proposed 
at the request of several engine and truck manufacturers as an alternative to requiring a 
non-programmable engine shutdown system. 

C. ALTERNATIVES TO IDLING . 
i. On-Board Auxiliary Devices 

On-board auxiliary devices are truck mounted and can supply some or all of the power 
for necessities that would otherwise be generated by idling the truck's engine. The 
most widely used on-board auxiliary devices on sleeper trucks are diesel-fueled APSs, 
fuel-fired heaters, and inverter chargers. However, newer on-board based auxiliary 
devices are also currently being developed and introduced to the market. Examples 
include battery electric APSs and cold storage systems. Fuel cell-based APSs are also 
being developed and are currently in the demonstration stage. 

1. Auxiliary Power Systems 

Most currently available APSs use a small internal combustion engine equipped with a 
generatorlaltemator to provide climate control, heat to the engine for cold weather 
starting, 12-volt DC electrical power to charge the batteries and 110-volt AC power for 
on-bo&d accessories. Most of the APSs c k n t l y  used as alternatives to idling are 
diesel-fueled and tvoicallv use fuel from the truck's fuel svstem. The fuel consumotion 
of diesel-fueled A!& raiges from 0.08 to 0.3 gallhr (~ tobo lsk~ et al., 2000).  hi$ 
represents a significant fuel savings (and lower C02 emissions) compared to the truck's 
main engine idling fuel consumption rate of one gallon or more.per hour for trucks 
(Lambert et al., 2001; Lim, 2002). Drawbacks to diesel APSs are their initial cost, 
additional weight, and rnaintenance requirements. The cost for an APS ranges from 
$5,000 to $8,000 (US. EPA, 2005). Opponents of this approach argue that the added 
weight of an APS reduces the capacity of the truck to cavy a full load, resulting in the 
potential loss of revenue. The APS typically weighs 250 to 400 pounds, which is less 
than 0.5 percent of the 80,000 pounds a fully laden truck can weigh, so this impact is 
minor. A'Pss can have shorter rnaintenance intervals than the main engine, requiring 
the ooerator to modifv its oeriodic rnaintenance schedules to include APS maintenance. 
some engine manuficturers such as Cummins and Caterpillar are currently developing 
integrated main engineIAPS systems that they expect to offer as factory options in 
2006. Such systems are expected to significantly minimize the perceived APS 
drawbacks associated with the high initial cost, shorter maintenance intervals, and the 
added weight. 

Currently, internal combustion engine APSs provide significant NOx emission 
reductions, ranging from 89 to 94 percent less than NOx emissions generated when the 
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trucks main engine is idling and the air conditioning system is engaged (Lim, 2002). 
Other criteria pollutants such as CO and ROG are also reduced. PM emissions may be 
greater or less than the main engine depending on the model year of the truck engine 
on which the APS is installed. That is, if the APS is installed on pre-2007 model truck 
engine, PM emissions are usually lower or, at worst, are the same as main engine idle 
emissions. However, diesel-fueled APSs installed on 2007 and subsequent model year 
PM trap-equipped truck engines are expected to produce higher PM emissions than the 
main engine. Therefore, staff is proposing additional diesel-fueled APS PM emission 
requirements for those APS engines installed on trucks with 2007 and subsequent 
model year diesel engines. 

Staffs proposed PM emission reduction requirement could be met by retrofitting the 
APS with a level 3 verified .particulate trap. The trap may require an active regeneration 
scheme, since the APS exhaust temperature may not be high enough for passive 
regeneration to occur. Based on verbal communication with a manufacturer developing 
PM traps for diesel engines less than 25 hp, it is likely that PM traps for APSs could be 
used to achieve the level 3 verification requirements with modifications. The 
modifications would require the design of an active system that would increase the 
exhaust temperature periodically to reduce the captured PM emissions. These PM trap 
systems are'wrrent~~designed for applications in.generator sets and transportation 

' 

refrigeration units, but can readily be adapted for diesel-fueled APSs since they use the 
same engines and also operate in a similar way as generator sets. 

Integration of main enginelAPS exhaust systems and passing the APS exhaust through 
the trap of the main engine may also be used to control PM emissions from the APS. 
Because of warranty issues, staff believes integration of main enginelAPS exhaust 
systems to occur at the engine or vehicle manufacturer level rather than by aftermarket 
APS manufacturers. The $st of retrofitting an APS with a diesel-particulate trap is 
estimated to be a~~roximatelv $1.200 to 81.500 (Lambe. 2005). However. staffs 
analysis assumes a conservitive incremental cost of $2,000 to comply with the 
additional PM requirements. With the current average diesel fuel prices of 
approximately $2.40 per gall~n'~, the payback period is estimated to be 1.5 to 2.5 years 
for a truck that idles approximately 2,100 hours per year. 

2. Fuel-Fired Heaters 

Fuel-fired heaters are used to provide heat tothe cablsleeper berth andlor to preheat 
the engine block for easy engine start-up during cold weather. Diierent models exist for 
a variety of applications, such as pick-up trucks, buses, and marine vessels. They can 
operate 20 or more hours on a gallon of diesel fuel, and typically use the fuel from the 
truck's fuel tank. They are relatively small, inexpensive, and consume much less fuel 
than an idling truck engine. A report by the U.S. EPA estimates that compared to the 
truck's main engine, diesel fuel-fired heaters reduce NOx emissions by approximately 
99 percent and fuel consumption (and C02 emissions) by 50 to 80 percent (U.S. EPA, 

" Average weekly on-highway diesel M c c  for the weeks &om January 1 to August 1,2005. 
@np://tonto.eia.doe.gov/oo~info/wohdp/diese1.asp) 



2002). The only drawback of this technology is its inability to provide cooling. Costs of 
fuel-fired heaters range from $1,000 to $3,000 per unit (US. EPA, 2005). 

For applications in light-duty and medium-duty vehicle classes, fuel-fired heaters must 
meet the Ultra Low Emission Vehicle IULEV) standards found in the LEV II recluiations 
(13 CCR 1961 (a)(15) and (d)). staffs proposed requirement that fuel-fired h&ters 
meet the ULEV standards in sleeper trucks can be met with existing, commercially 
available, fuel-fired heaters, since many models used for sleeper truck applications are 
currently meeting the ULEV standards. For example, all of Espar's and Webasto's fuel- 
fired heaters currently meet the ULEV standards. 

3. Battery Electric and Fuel cell APS 

Battery electric APSs provide cooling and heating for sleeper berth climate control 
without the need to idle the main engine or operate a diesel powered APS. Such 
systems include an independent electrically driven heating and air-conditioning system 
and an inverter to provide 120 Volt AC electrical power for on-board accessories. They 
are capable of providing more than ten hours of continuous cab comfort between 
charges. Depending on the number of batteries installed and alternator capacity, such 
systems typically require two to six hours of charging time. Fuel consumption and 
emissions from the truck engine will increase slightly when the batteries are being 
charged during engine operation. However, the overall emissions from the truck will be 
reduced by eliminating the need to idle the truck engine during layover hours. The cost 
of the commercially available battery systems ranges between $4,000 to $10,000 per 
unit, the higher amount corresponding to a system with an advanced battery system 
(higher capacity and longer life), higher capacity heating and air conditioning system, 
and an inverter charger. Staff estlmates that this system would pay for itself in 1 to 2.5 
years. Examples of commercially avallable battery electric APS systems include Idling 
Solutions' idling Solutions 9000 and Bergstrom's Nite System. 

An auxiliary power source that appears to offer a promising possibility of eliminating 
truck idling emissions is the fuel cell APS. A fuel cell produces electricity by converting 
the chemical energy of fuel directly to electrical power in a controlled chemical reaction. 
Fuel cells are clean and efficient. They can provide sufficient power to heat or cool a 
cabisleeper compartment and run on-board electrical equipment. However, technical 
and economic issues, such as availability and infrastructure of a suitable fuel, the 
production costs of the units, and integration of the units with other on-board truck 
systems need to be resolved before such systems can become cost-effective for 
commercial truck operators. 

4. Thermal Energy Storage 

Cold storage systems utilize the truck's air conditioning system to store cooling energy 
when the truck is operated which is later used to cool the sleeper berth when the truck 
is stopped and the driver is resting. Some aftermarket systems are currently, 
commercially available. These systems may be used in conjunction with a fuel-fired 



heater to provide both heating and cooling. As with battery electric APSs, these 
systems must routinely be recharged (approximately 4 to 6 hours of truck operation is 
required). Also, fuel consumption will increase slightly due to the need to operate the 
air conditioning system compressor continuously. However, staff believes that 'the fuel 
savings from reducing idling of the main engine will offset this potential drawback. An 
example of a cold storage system that is currently commercially available is Webasto's 
Bluecool Truck system. The system costs, including installation, $3,600 per unit, or 
$4,600 if It Includes a heater. 

ii. OnShore Electrical Power 

The development of an electrical power infrastructure at truck stops and other locations 
is another option to reduce engine idling emissions. On-shore electrical power involves 
the electitfication of truck parking spaces to provide power for heating, cooling and on- 
board accessories. It provides significant emissions benef& at the truck stop area or 
the site where it is installed. However, it is not available everywhere and may take 
many years before the system becomes widely available at truck stops. Even if such 
systems become widely available in the future, truck operators located away from such 
installations may still need an alternative cab comfort technology that is poiable with 
the truck. There are currentlv two methods of using on-shore electrical Dower todav. 
One method allows the trucito "plug-in" to the electrical power grid to dower on-board 
air conditioning and heating systems, referred to as bn-board power infrastructure." 
The other method relies on heating and air conditioning provided at the location where 
the infrastructure is installed, referred to as "off-board power infrastructure." 

I. On-Board Power lnfrestructure 

This technology provides trucks with 1 10-volt AC electrical power at truck stops, or 
other locations, to run the air conditioning, heating and on-board accessories. This 
requires truck stops to be equipped with electrical outlets throughout the parking spaces 
and twcks need to be equipped or retrofitted with inverterlchargers, electrical power 
connections and electrically driven heating and air conditioning units. The 
inverterlchargers are used to charge the truck batteries from grid supplied electricity and 
to convert the truck batteries' 12-volt DC to 120-volt AC power for all on-board 
accessories. The drawbacks of this system include the high initial infrastructure cost,. 
cost for equipment add-ons to trucks, and its availability, which is limited to where the 
infrastructure is installed. The aftermarket cost for add-on parts and installation 
including inverterlchargers, electrical air conditioning system, wiring, outlets, circuit 
breakers, etc., is approximately $4,000 per truck (Perrot et al., 2004). Power 
infrastructure installation cost is approximately $3,500 to $6,000 per truck parking space 
depending on number of pedestals installed (Perrot et al., 2004). The payback period 
for the truck owner is estimated at about 1.5 years (Perrot et al., 2004)". 

" The payback paiod w s  estimated assuming a diesel fuel cost of $1.50 per gallon and idling 1800 hours per year. 
With the current higher diesel fuel prices ($2.40 per gallon, Califomis average for the weeks fiom January 1 to 
August 1,2005) the payback period would be much shorter than the period estimated by P m t .  



2. Off-Board Power Infrastructure 

An altemative to the on-board power infrastructure has been recently introduced by 
IdleAire Technologies. This system provides I 10-volt AC electrical power for on-board 
accessories, an externally installed heating and air conditioning unit and hook-ups for 
basic telephone, internet and television (access to cable/satellite) services at each truck 
parking space. The unit is connected to the truck through a console installed to the 
truck window using a template insert. The wnsoie contains all the necessary 
connections and controls, including a card reader for the billing system. Currently, the P 

basic services cost about $1.25 to $1.50 per hour. The drawbacks are the high 
infrastructure installation and maintenance costs and its availability limited towhere the 
infrastructure is installed. The off-board Dower infrastructure installation cost is 
approximately $12,000 to $20,000 per parking space depending on the number of 
parking spaces installed (Antares, 2005). The advantage of this type of infrastructure is 
that the truck does not need to be modified with any altemative cab comfort technology, 
resulting in immediate benefits to the truck owner using the sewice through reduced fuel 
consumption and maintenance savings. 
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VI. REGULATORY ALTERNATNES 

Staff evaluated several alternatives to the proposed requirements. The first alternative 
considered was taking no action end solely relying on ARB's existina anti-idlina - - - regulatory programs and on voluntary compliance. The second altehatiie coisidered 
was requiring enginelvehicle manufacturers to either certify their engines to a low NOx 
idling emission standard or to install a compliant APS system on every sleeper truck 
sold in California. The third alternative considered was staff's current proposal except 
that the available heating and cooling options for sleeper trucks would be limited to zero 
emission alternative technologies such as battery electric APSs, fuel cells or truck stop 
electrification. A description of the alternatives and the rationale for rejecting them are 
as follows: 

A. NO ACTION 
e 

This alternative would rely on educational and incentive programs to encourage slee~er 
truck owners and operators to voluntariiy @uce idling and use cab comfort devices.' It 
would not require engine shutdown systems on new trucks nor mandate the five-minute 
idle time limit on sleeper trucks. 

Educational programs would require considerable ongoing state resources, and the 
effectiveness of reducing idle emissions is unknown. ARB's Carl Mover Proaram has 
offered incentives to redice emissions from truck idling by encouragi;lg the ;urnha& 
and installation of cab comfort devices. It offers funds to cover APS installation costs of 
up to $1,600 per diesel-fueled APS installation and up to $3,100 per alternative fuel, 
electric motor, or fuel cell APS installation. TO date no applications have been received 
for this incentive program. Although the cost of currently available cab comfort devices 
can be recovered within 1 to 2.5 years from fuel savings and reduced maintenance 
requirements, trucking businesses have not been motivated to use these technologies. 
Hence, the emission reductions expected from voluntary programs that target truck 
idling have not been realized. Staff therefore believes that reducing truck idling only 
through voluntary programs will not be sufficient to achieve ARB's emission reduction 
goals. 

B. IN LIEU OF ENGINE SHUTDOWN SYSTEMS, REQUIRE ENGINE 
MANUFACTURERS TO CERTIFY ENGINES THAT MEET THE LOW IDLE 

INCLUDE THE PROPOSED AMENDMENTS TO THE IN-USE IDLING ATCM 
AFFECTING SLEEPER TRUCKS 

This alternative provides only two options for comptiance. Beginning with 2008 model 
year diesel engines, an engine manufacturer would be required to &her certify its main 
enaine to the low NOx idling emission standard or to install an APS on all slee~er trucks 
so6 in California. As in theproposed requirements, the engine's NOx idling einission 
standard would be comparable to that of a diesel-fueled APS. If the engine or vehicle 



manufacturer instead chooses to install an APS. the APS would meet additional PM 
reduction requirements if it were a diesel-fueled APS. 

This alternative would also amend the in-use ATCM, consistent with staffs proposal, to 
include all sleeper trucks beginning in 2008. Thus, California and out-of-state trucks 
resting during layover hours in California would need to purchase alternative cab 
comfort devices that meet all the emission performance requirements for their 
applicable model year andlor technology selected (see section 1V.C. and D. above). 

Staff did not pursue this alternative primarily because of how it would impact buyers of 
California certified trucks. Specifically, although this alternative would require all trucks 
resting during layover hours in California to control idling emissions, it presumes that all 
California certified sleeper trucks undergo and need extended idling operation in 
California. This may not be the case; some California trucking companies only idle for 
extended periods outside of California, or if they do need heating andlor cooling in 
California for extended rest periods, their drivers may either sleep in a hotel or they rely 
on available off-board power infrastructure for their needs. Thus, this alternative would 
force California truck buyers to pay a higher price for a new or used (i.e., 2008 and 
subsequent model year) truck equipped with cab comfort systems they may never need 
or use, resulting in their inability to recover their initial cost which would put them in an 
economic disadvantage with businesses operating out-of-state. 

C. REQUIRE ENGINE SHUTDOWN SYSTEMS AND ONLY ZERO-EMITTING 
ALTERNATIVE TECHNOLOGIES. INCLUDE THE PROPOSED 
AMENDMENTS TO THE IN-USE IDLING ATCM AFFECTING SLEEPER 
TRUCKS 

Similar to staffs proposal, this alternative would require 2008 and subsequent model 
year trucks to be equipped with engine shutdown systems that would shut down the 
engine after five minutes. It would also require, consistent with stars proposal, that all 
sleeper trucks control idling emissions beginning in 2008 (see the previous alternative 
B). This alternative would allow the option of using alternative cab comfort devices but, 
unlike staffs proposal, it would only allow zero emitting technologies such as battery 
electric APSs, fuel cell APSs, thermal storage systems, truck stop electrification, or any 
other zero emitting technology. In other words, it would not allow manufacturers to 
certify their engines to an optional NOx idling standard or use cab comfort devices such 
as diesel or gasoline powered APSs, fuel-fired heaters or any other on-board device 
that produces emissions during its operation. Staff considered this alternative but does 
not recommend it for the following reasons: 

Truck stop electrification is currently not available everywhere and would take 
beyond the 2008 timeframe before it is widely available. Thus, truck operator 
needs could not be met at every location and would require other alternatives. 
Battery electric APS technology would likely be the only available near-term 
technology that could provide for all the truck operator heating and cooling 
needs as long as the truck is in operation long enough to recharge the system 



after layover periods (typically up to 6 hours of operation is needed to fully 
charge the APS). However, this technology has only just recently been 
introduced commercially and acceptance by the industry will be limited until 
enough units have been placed into service and the technology is proven to be 
a durable and cost-effective solution. Several fleets are currentlv evaluating - .. 
this technology with promising results. 
Fuel cell APSs are a promising technology but are still in the development and 
demonstration phase and may not be commercially available or cost-effective 
until after 2010. 

Staff believes that most of these alternatives are viable options to comply with staffs 
regulatory proposal, but availability and commercial acceptance may be limited within 
the time period of the current proposal. However, as these technologies mature, 
production volumes increase, and more experience is gained, they will likely be widely 
used in the future. Thus, while they are certainly viable options, they should not, for the 
reason cited above, be the only options made available to truck operators. 

D. PURSUE REQUIREMENTS THAT ONLY TARGET NEW TRUCKS STARTING 
IN 2008 (DO NOT PROPOSE REQUIREMENTS THAT WOULD IMPACT THE 
EXISTING IN-USE FLEET) 

This alternative would only impact Califomia certified trucks beginning in 2008. 
California trucks would be equipped with either the proposed engine shutdown system 
or the engine would meet an optional NOx idling emission standard. Also, this 
alternative would not modify the current in-use ATCM to include sleeper trucks. 

Under this alternative, owners of 2008 sleeper trucks with engines meeting the NOx 
idling standard, pre-2008 California sleeper trucks, and federal sleeper trucks would be 
allowed to idle their engines during layover hours. Owners of 2008 California sleeper 
trucks equipped with an engine shutdown system would be the only ones that may need 
to ~ ~ r c h a s e  cab comfort devices, regardless of whether thev idle their trucks in - - 
~alifomia or in other states. 

- 

This alternative would be effective in controlling idle emissions from California sleeper 
trucks beginning with the 2008 model year. However, because it can take as long as 30 
years before the fleet is fully turned over, the near-term emission benefits would be 
small. Also, this alternative would not address idling from existing California and out-of- 
state sleeper trucks. In 2010, the existing pre-2008 model year California sleeper trucks 
will contribute 30 percent to the total sleeper truck idling emissions in California, while 
out-of-state sleeper trucks will contribute 63 percent. The remaining 7 percent would be 
due to idling of new 2008 and subsequent model year Califomia registered sleeper 
trucks. Therefore, because the idling emissions from existing California and out-of-state 
sleepers are significant, and controlling these emissions is both feasible and cost- 
effective, staff rejected this alternative. 
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VII. ECONOMIC IMPACTS 

A. LEGAL REQUIREMENTS 

Government Code Sections 11346.3 and 11346.5(a) require state agencies adopting or 
amending any administrative regulations to identify and assess the ~otential for adverse 
economic impacts on ~alifomia-businesses and iridividuals. The assessment must 
include a consideration of the impact of the proposed regulation on Califomia jobs, 
business expansion, elimination or creation of business, and the ability of California 
businesses to wmpete with those of other states. State agencies are also required to 
estimate the cost or savings to any state or local agency, and school districts. The 
estimate must include any non-discretionary cost or savings to local agencies and the 
cost or savings in federal funding to the state. 

B. AFFECTED BUSINESSES 

Businesses that may be affected by the proposed regulation include heavy-duty engine 
and vehicle manufacturers, manufacturers of alternative idle reduction devices and 
trucking businesses. Based on certification data, ARB has identified 21 heavy-duty 
engine manufacturers worldwide that manufacture and certify their engines for sale in 
Califomia. Approximately eight heavy-duty vehicle manufacturers manufacture and sell 
heavy-duty vehicles in California. However, none of the heavy-duty engine or vehicle 
manufacturing businesses is located in Califomia, and none is considered to be small 
business. 

The exact number of manufacturers of idle reduction devices is unknown. However, 
staff estimates that there are at least 21 manufacturers that produce internal 
combustion APSs, fuel-fired heaters, truck stop electrification, battery electric APSs, 
inverter chargers, etc.15 Approximately 48 percent of these manufacturers produce 
diesel-fueled APSs and the remaining 52 percent produce other cab comfort devices 
such as fuel-fired heaters, truck stop electrification, battery electric APSs, etc. Some of 
the APS manufacturers are part of bigger companies that design and manufacture 
specialty engineered products for the automotive, marine, industrial, medical and 
aerospace industries. Such APS manufacturers are not considered small businesses. 
Staff estimates that about 70% of the internal combustion APS manufacturers are small 
businesses. However, none of these manufacturers are based in Califomia. 

The number of Califomia trucking businesses affected by the proposal was estimated 
from California Hinhwav Patrol's Biennial Inspection of Terminals l6 Proaram database. 
Approximately 98percent of California trucking businesses have fleet sizes of 24 trucks 

Is The number of idle reduction technology manufacturers is determined from a listing of idle reduction technologies 
at the U.S. EPA website @~:llwww.e~a.eovlotaslsmrtwav/idlin~e~hn01oeies.h~ and from a listing at 
htt~://www.trucldneinfo.com. 
l6 Culif i ia  Vehicle Code Section 34501.12 requires any person or organization directing the operation of trucks or 
trailers to participate in an inspection program conducted by the California Highway Patrol to inspect California . 
truck terminals every two years. 



or less. Assuming the fleet size of a small business to consist of 24 trucks or less, 
approximately 98 percent of the California trucking businesses are in the small business 
category. 

The number of out-of-state based trucking businesses that operate in California is 
difficult to determine. However, staff analyzed the 2002 Vehicle Inventory and Use 
Survey database (U.S. Census Bureau, 2005) to get a rough estimate of the fleet 
composition of the 49-states. Based on this analysis, staff assumes that the out-of-state 
fleet mix is representative of those trucks operating in California. Similar to California 
trucking businesses, 99 percent of out-of-state businesses have fleet sizes of 20 trucks 
or less, and thus could be considered small businessest1. 

C. POTENTIAL COSTS TO ENGINE MANUFACTURERS 

The proposal would require engine manufacturers to install a non-programmable and 
tamper-proof engine shutdown system on new 2008 and subsequent model year 
California heavy-duty engines. AS previously discussed, an engine shutdown system is 
a standard feature on current electronically controlled on-road diesel engines, but are 
presently not programmed to shut the engine down after five minutes of idling. Setting 
the idle time is left to the t ~ c k  owner, and the system can easily be ovenidden to allow 
the engine to idle continuously. Staff therefore, expects engine manufacturers to 
comply with this requirement through a minor change in the programming of the 
electronic engine sofhvare. As a result, staff expects that enaine manufacturers will not 
incur any significant additional cost in developing the engineshutdown technology to 
comply with the proposed requirement, as no additional hardware costs should be 
needed. 

In addition, engine manufacturers that cetii engines meeting the proposed optional 
NOx idling emission standard or install a Caliimia compliant APS system may incur 
additional cost due to the proposed vehicle labeling requirements. However, staff 
believes this incremental cost to be negligible and absorbable within the purchase price 
of the main engine or the APS system, whichever is applicable. 

Since the proposed new engine requirement is a California only requirement, it is 
projected to have a minimal cost impact on engine manufacturers. f his cost is due to 
additional administrative costs related to the need to separately manufacture and track 
those engines destined for sale in California from those for sale in the other 49-states. 
s owe vet these costs may be further reduced should engine manufacturers elect to also 
incorporate engine shut down systems in engines destined for sale in the other 49- 
states. Staff has assumed a minimal price increase of $100 per engine to cover the 
additional administrative costs and the minimal reprogramming costs. 

The reason for using fleet size of 20 trucks or legs as a cut point for the 49-state fleet analysis as opposed to 24 
bucks or less for the California fleet is because the 2002 Vehicle Inventory and Use Survey database bins flea sizes 
as 1 to 5 ,6  to 10, 11 to 20,21 to 50, etc., and thcrefm, it was not possible to use 24 trucks as a cut-point for the 49- 
state analysis. 



D. POTENTIAL COSTS TO TRUCK MANUFACTURERS 

The proposed regulation is not expected to result in any significant increase in costs to 
truck manufacturers. Engine shutdown software is already present and integrated with 
the truck. Staff anticipates that current truck manufacturing practices will not be 
significantly affected by the proposed regulation. Manufacturers will continue to 
manufacture trucks according to their own or customer specifications. Staffs proposal 
may also create a demand for "factory installed" cab comfort devices but offering them 
would be a business decision that would also benefit the manufacturer. However, since 
the proposed regulation is a California only requirement, they may incur a minimal 
increase in administrative costs in assuring that the engines installed on the trucks meet 
the proposed requirements. The proposed vehicle labeling requirements may also add 
to the cost of the truck, in instances where the truck manufacturer is responsible for 
producing and affixing the label to the outside of the truck. Staff assumes these 
incremental costs are negligible and absorbable within current truck pricing since truck 
manufacturers already have to track engines, transmissions, and other customer order 
components in vehicle orders. 

E. POTENTIAL COST TO DIESEL-FUELED APS MANUFACTURERS 

The proposed regulation allows the use of any alternative technology provided that the 
APS complies with applicable Califomia emission standards and test procedures for 
their fuel and horsepower category. However, the proposal requires diesel-fueled APSs 
produced for applications with 2007 and subsequent model year diesel engines to meet 
additional PM controls. Manufacturers of diesel-fueled APSs that comply with additional 
PM controls may incur an additional cost in developing a PM trap with an active 
regeneration scheme capable of reducing PM emissions by 85% from the off-road Tier 
4 standards. Furthermore, trucks equipped with PM trap-equipped APSs would need a 
label affixed to the outside of the truck. According to one diesel PM trap manufacturer, 
the cost of retrofitting a diesel-fueled APS with an active PM trap is estimated to be 
$1,200 to $1,500 (Lambe, 2005). However, staff assumed a conservative incremental 
cost of $2,000 to comply with the additional PM control, including the cost of verifying 
the APS with a PM trap and creating a label. 

F. POTENTIAL IMPACT ON TRUCKING BUSINESSES 

The proposed requirements will affect both Califomia and out-of-state trucking 
businesses that already own sleeper trucks and those that will purchase new ones in 
2008. Although not required by the proposal, for purposes of this analysis, staff 
assumes that all trucking businesses will incur additional costs in purchasing alternative 
cab comfort technologies to prdvide for sleeper berth comfort and electrical power for 
accessories. Assuming businesses will use the most commonly used alternative today, 
the diesel-fueled  sta staff expects that businesses that own pre-2007 model year 
slee~er trucks will incur a cost of a~~roximatelv $5,000 to $8,000, while businesses that 
purihase new 2007 and subsequent model y&r sleeper trucks will incur a cost of 
approximately $7,000 to 10,100 (cost of an APS with additional PM control and, far 



California certified trucks, an engine shutdown system for 2008 and subsequent model 
year engines). These costs are based on purchasing an aftermarket diesel-fueled APS. 
which is expected to cost more than an APS qffered by the vehicle manufacturer as a 
factory option. 

While existing California and out-of-state trucking businesses will certainly be impacted 
by the proposed regulations, the impact will depend on how olten their trucks require 
extended stays in California. For example, if extended stays for an ownerloperator or a 
truck fleet rarely happen in California, a business decision would need to be made 
whether to equip its truck(s) with an alternative cab comfort device. This decision would 
be based on how soon they could recover this additional incurred cost. Depending on 
the amount of idlina hours reduced and the t v ~ e  of alternative cab comfort technoloav 
used, these additional costs can be recoverd within 1 to 2.5 years through reduceckel 
consumption and maintenance requirements. Therefore, overall, the proposed 
requirements will benefit the truck owner because they will realize a net savings from 
improved operatina costs. An example of how these savinns will be achieved is shown - - 
beiow, in 'Table 2. 

Table 2 shows the savings realized and the payback periods for a diesel-fueled APS. 
The savinas were estimated assuming that a sleeper truck idlino consumes one aallon - 
per hour and idling is reduced by six tiours per day. The cost oidiesel fuel was 
estimated at $2.40 per gallon18.  he Technology and Maintenance Council's 
Recommended Practice 1108 IRP 1108) ~rovides a method for estimatina ~reventive 
maintenance and engine ovedaul costs'due to long duration idling. using RP 1108, 
reducing idling by one hour results in preventive maintenance savings of $0.07 per 
hour, and engine 0~t3rha~l savings of $0.16 per hour. It should be noted that the 
maintenance savings shown in Table 2 account for the addiiional costs that would be 
incurred by the maintenance requirements of the diesel-fueled APS19. 

" The diesel fuel cost of $2.40 per gallon is obtained by averaging the weekly Wornia diesel fuel prices for the 
weeks from January 1 to Auwt  1,2005. Historic weekly retail on-highway diesel prices are available from the - - 
U.S. DOE, ~ n c r ~ ~ i n f o r m a ~ o n  Administration at htt~:~~~nto.eia.doc.~ov/ooe/info/~ohd~/diesel.a~. 
l9  The APS maintenance cost is based on the AXP 1000 maintenance requirements of $420. AXP 1000 is a diesel- 
fueled APS manufactured and sold by Engine and Energy Technology ~orporation (htI~:l/www.eent.nerl). 



Table 2: Net Fuel and Maintenance Savlngs 

G. POTENTIAL IMPACT ON BUSINESS COMPETITIVENESS 

Vehicle 

Truck wkh a 
sleeper berth using 
a diesel-fueled APS 

The proposed regulation is not expected to adversely impact the ability of California 
businesses to com~ete with businesses in other states. As ~reviouslv discussed. 
although businesses owning or purchasing new trucks with sleeper b;trths will mdst 
likely require that they be equipped with an alternative cab comfort technology, resulting 
in higher initial purchase costs, those businesses will also realize net savings in 
operating costs for those trucks. Staffs proposal is expected to improve, over the 
useful life of the truck, California trucking businesses' competitiveness (compared to 
trucking businesses that do not have alternative cab comfort technology on their trucks) 
by significantly reducing operating costs. Also, out-of-state trucking businesses that 
operate in California and install alternative cab comfort technology will also benefit from 
the same competitiveness advantage. 

Fuel Savings 
(gallonslyear) 

1750 

H. POTENTIAL IMPACT ON JOBS AND BUSINESS CREATION, ELIMINATION, 
OR EXPANSION 

Cost of APS 

APS without PM aftertreatment - $5,000 

APS with PM aftertreatment + idle shutdown system - $10,100 

The proposed regulation is not expected to have a significant effect on the creation, 
elimination or ex~ansion of jobs and businesses in California. However. the reaulation 

Fuel Cost 
Savings 
$/year 

$4,200 

Payback Period 

- 1.2 years 

S 2.5 years 

may result in an increase indemand for cab comfort devices, and this in turn may result 
in the creation or expansion of some businesses. The increased demand for alternative 
cab comfort technologies may also result in the creation of new jobs related to research 
and development to further improve these technologies, and jobs related to the 
manufacturing, distribution and marketing of these technologies. Most of the 
businesses and jobs created are expected to be located near the engine and/or vehicle 
manufacturing facilities outside of California but some may be created in California. 

Maintenance 
Savings 
$/year 

$77 

Total 
Savings 
$/year 

$4,280 



1. POTENTIAL COSTS TO LOCAL AND STATE AGENCIES 

There are no additional net costs for local and state agencies associated with adopting 
the proposed regulation. Typically, local government and state agencies purchase 
trucks without sleeper berths, so those trucks only require minimal modifitions to the 
engine's software, resulting in minimal cost to the purchaser. It is expected that 
agencies purchasing compliant trucks would realize net operating savings from reduced 
fuel consumption due to the engine shutdown technology. Other costs, such as 
implementation costs to the staie as a result of this rulemaking, would be costs directed 
to the ARB to implement and enforce the requirements, which should be absorbable 
within the existing ARB programs and budget. 



VIII. ENVIRONMENTAL JUSTICE 

The ARB is committed to integrating environmental justice into all of its activities. State 
law defines environmental iustice as the fair treatment of ~ e o ~ l e  of all races. cultures. 
and incomes with respect to the development, adoption, i;nplkmentation, a h  
enforcement of environmental laws, regulations, and policies. On December 31, 2001, 
the Board approved "Policies and Actions for Environmental Justice", which formally 
established a framework for incorporating environmental justice into the ARB'S 
programs consistent with the directives of state law. The policies devel0Ded a ~ ~ l v  to all . - . .  - 
communities in California, but recognize that environment& justice issues have been 
raised more in the context of low income and minority communities. 

These Policies are intended to promote the fair treatment of all Californians and cover 
the full spectrum of ARB activities. Underlying these Policies is a recognition that the 
ARB needs to engage community members in a meaningful way as it carries out its 
activities. People should have the best possible information about the air they breathe 
and what is being done to reduce unhealthy air pollution in their communities. The ARB 
recognizes its obligation to work closely with all stakeholders-communities, 
environmental and public health organizations, industry, business owners, other 
aaencies, and all other interested ~arties to successfullv im~lement these Policies 

The proposed truck idling emission reduction requirements would benefit the people of 
California bv reducina their exposure to harmful pollutants and diesel toxics. In 
particular, the requirements will provide significant air quality benefits to 
communities located in proximity to truck stops, ports, distribution centers, and other 
truck idling centers where a high density of trucks idle together for extended periods of 
time, Furthermore, most of these locations are low-income areas that are already 
affected by the curnuiative impact of air pollution from multiple mobile, commercial, 
industrial, areawide, and other sources. ar he adoption of this regulation, therefore, 
affirms the Board's commitment to the fair treatment of all people throughout California. 



IX. ENVIRONMENTAL IMPACTS AND COST-EFFECTIVENESS 

This chapter presents the air quality benefits and cost-effectiveness resulting from the 
implementation of the proposed idle reduction requirements. 

A. . AIR QUALITY BENEFITS 

The proposed regulations achieve emission reductions by reducing the idling operations 
of diesel engines and trucks through the use of existing, cost-effective technologies. 
For various reasons, it is diicult to precisely estimate the emission benefb of the 
proposed regulations because staff can not accurately predict at this time the type and 
distribution of alternative technologies used to comply wi€h the proposed regulation. 

Another major uncertainty is the idling emission rate estimates associated with 
aftertreatment-based NOx and PM contml technologies to be used with the 2007 and 
later model year diesel engines. Staff is not aware of any data that describe the 
performance of trap-based technologies or NOx catalysts during extended diesel idling 
operation. However, based on staffs understanding of how these technologies work, 
the following assumptions have been made for estimating the baseline emissions of 
2007 and later model year diesel engines: 

1. PM traps by nature of their construction are expected to trap PM at the same 
efficiency during idling as when the truck is operating under other typical driving 
conditions. Thus, the 2007 and later model year PM idling emission rates reflect 
the use of highly efficient PM traps. 

2. NOx catalysts require a minimum temperature (lightoff temperature) before the 
catalytic reactions needed to reduce NOx occur. The liahtoff tem~erature for 
~ ~ x ~ c a t a l ~ s t s  is generally above 200°C (MECA, 2000),-while exhiust 
temperatures during extended idling are typically below 150°C (Hallstrom, 2005). 
Thus, for purposes of estimating NOx catalyst effectiveness during extended 
idling, engineout NOx emissions are assumed to be unaffected b i  NOx . 
catalysts, unless the engine is idling immediately following over-the-road 
operation (explained below). 

The U.S. EPA, in laboratory testing to demonstrate the technical feasibility of the 
2007 heavy-duty engine standards, observed NOx emission control for more 
than 10 minutes of gle operation following loaded (or high temperature) 
conditions due to the thermal inertia of the NOx catalyst (U.S. EPA, 2000). 
However, the size of the NOx catalyst system relative to the engine size tested 
was significantly larger than what is currently being developed for diesel engines. - 
A srnafier catalyst system would have less thermal inertia, which would 
corres~ondinalv result in controllina NOx emissions for a shorter wriod of time 
than the 10 inutes obsenred in 6 U.S. EPA testing. Thus, du$ to limited data 
on NOx catalysts currently being developed, staff assumes that NOx control 
during idling resulting fmm the thermal inertia mass of the NOx catalysts wlll be 
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less than five minutes followlna over-the-road operation. Thus. NOx emission 
reduction estimates from the proposed requirements will remain unaffected, as 

' the first five minutes of idling operation have not been included in staffs emission 
benefit estimates for this proposal. 

ldle emission rates incorporated in California's emissions inventory model, EMFAC2002 
ver 2.2 (ARB 2003), are based on test data from a limited number of trucks. In addition, 
the emission test data were obtalned at "curb" idle speeds and did not include 
accessory loading. However, studies have shown that idling emissions are greatly 
dependent on ambient conditions, accessory loading, and engine speed (Lambert et al.. 
2001; Storey et al., 2003). As a result, staff modified the EMFAC2002 idle emission 
factors using emissions test data obtalned from phase 1 of the Coordinating Research 
Council (CRC) project E-55lE-59 (Gautam et al., 2003) and emissions test data from a 
multi-agency study which included the U.S. EPA and Oak Ridge National Laboratory 
(ORNL) (Storey et al., 2003). The idle emission rates used in quantifying the air quality 
benefits from the proposed regulation are shown in Table 3. 

Table 3: Fleet Average ldle Emission Factors 

Weighted Average ldle Emission factors 

As shown, the PM emission rates for pre-2007 and 2007-10 model years differ greatly, 
as one would expect with the use of PM traps beginning in 2007. The NOx and ROG 
emission rates are assumed not to be impacted by a NOx catalyst at ldle and thus are 
somewhat comparable for 1991-2006 and 2007-10 model years. The increase in the 
NOx emission rates for 1991 and later versus pre-1991 model years may be attributed 
to the high idling NOx emission rates associated with the post-1990 electronically 
managed engines which are likely to have advanced timing at low loads (or low 
temperatures) to avoid white smoke conditions (Clark et ai., 2005). 

Because of the engine shutdown requirements, the proposed regulation affects both 
sleeper and non-sleeper trucks. However, the emission benefits of staffs proposal 
consider only sleeper trucks. This is because the existing in-use ATCM already 
requlres the operator of a non-sleeper truck to shut down hislher engine after five 



minutes of continuous idling, and thus the emission benefits from non-sleeper trucks 
have already been accounted for. Staffs emission benefit analysis includes both 
California and outof-state registered sleeper trucks, and assumes that all pre-2007 
sleeper trucks will employ as an alternative to idling, diesel-fueled APSs certified to the 
California off-mad or federal nokroad standards. 2007 and subsequent model year 
sleeper trucks were assumed to employ diesel-fueled APSs veM~ed to a level 3 or 85% 
PM reduction from the Tier 4 off-road standards shown in Table 4. Furthermore, the 
average power demand for an APS operating under extreme climate conditions is 
estimated to be approximately 2.3 kW for winter conditions and 3.1 kW for summer 
conditions Wallace. 2003: Lutsev. 2003b Staff assumed that the diesel-fueled APS 
would provide an average of 2.7 k~ ~ower to provide sleeper berth comfort and 
electrical power for accessories. Also, 25 percent of all trucks on the road on a typical 
day in California are estimated to be outof-state registered trucks (ARB, 2003). Staff 
estimates that 90 percent of those out-of-state registered trucks are sleeper trucks that 
idle an average of six hours per day in California.. 

Table 4: Off-Road Diesel Emission Standards (glkW-hr) 

In estimating the emission rates of diesel-fueled APSs, staff analyzed the 2005 
emission certification test data of off-road diesel engines used in APSs (engines with 
power ratings between 5 to 19 kW). The gram per hour emission rates were estimated 
from the average of the certification test data (in grams per kW-hour) assuming that the 
APS provides an average power of 2.7 kW. The average of the certification data and 
the gram per hour emission rates are shown in Table 5. The certification test data does 
not include CO, emissions. Therefore, in calculating the CO, emission reductions, staff 
used CO, emission rates from an APS test data report published by U.S. EPA. (Lim, 
2002). 

Model Year 

2005 - 2008 
(Tier 2) 

2008+ 
crier 4) 

Horsepower 
Gate 
hpc 11 
(kW < 8) 

11 shpc25 
(8s kW< 19) 

hp c 11 
(kW < 8) 

i l s h p c 2 5  
(8SkW<19) 

NOx+NMHC 

7.5 

7.5 

7.5 

7.5 

CO 

8.0 

6.6 

8.0 

6.6 

PM 

0.8 

0.8 

0.4 

0.4 



Table 5: Diesel Fueled APS Emission Rates 

In addition to reducing emissions of criteria pollutants, the proposed regulation also 
reduces greenhouse gas (GHG) emissions, such as COz, methane (CH4), and nitrous 
oxide (N20) emissions. C02 is by far the most prevalent GHG, and as such the major 
contributor to global warming. A major source of CO2 emissions is human activity and 
in particular fossil fuel burning in the electric generation, industrial, and transportation 
sectors (see Figures 7 and 8) (Bemis, 2005). As discussed in Chapter II, truck idling 
consumes diesel fuel from 0.4 to 1.6 gallons per hour depending on engine speed and 
load. Therefore, reduced idling will result in reduced amount of fuel burned. Since C02 
is the direct product of fuel burning, reducing fuel consumption also reduces C02 
emissions. 

Average of Certification 
Test Data 

(arams/kW-hour) 

APS Emission Rate 
(gramslhour) 

Concerned about the impact on climate change, the state of California has set a target 
to reduce GHG emissions to 2000 levels by 201 0, to 1990 levels by 2020, and to 80% 
below 1990 levels by 2050. The proposed regulation is estimated to reduce C02 
emissions by nearly 1930 tpd (0.7 million tons per year) and 2280 tpd (0.8 million tons 
per year) statewide in 2010 and 2020, respectively. The resulting emission reductions 
for NOx, ROG, PM, and C02 for calendar years 2010 and 2020 for both statewide and 
the South Coast Air Basin are shown in Tables 6,7,8, and 9. The emission reductions 
assume full compliance with the proposed requirements. 

- 

AS discussed in Cbaptcr N, the proposed 30 gram per hour optional NOx idling emission standard was based on 
the average NOx emission level of 2005 certification test data of off-road diesel engines used in APSs (engine with 
power ratings between 5 to 19 kW). The difference between the 15.1 grams per hour NOx+NMHC emission rate of 
the APS (Table 5) and the 30 gram per hour optional NOx emission standard, discussed in Chapter N, is a result of 
calculatmg the optional NOx emission standard based on the assumption that the APS provides the peak power of 5 
kW, while the APS NOx+NMHC emission rate in Table 5 assumes that the APS provides an average power of 2.7 
kW. 

Of 
Engines 

68 

NMHC+NOx 

5.6 

15.1" 

CO 

2.3 

6.2 

PM 

. 0.32 

0.87 

C02 

- 

2228 



Methane 
6.2% 

High GWP 
Nitrous Oxide - r b m s  

Figure 7. California GHG emissions by Type of Gas in 2003 
(Bemis, 2005). 

Uectric Power 

Transportation 
42.8% 

Figure 8. Sources of California's 2003 GHG Emissions (by End-Use Sector) 
(Bemls, 2005). 



Table 6: 2010 Estimated Statewide ldllng Emission Benefits 
Sleeper Trucks Only 

Table 7: 2020 Estimated Statewide ldllng Emission Benefits 
Sleeper Trucks Only 



Table 8: 2010 Estimated South Coast Air Basin idling Emission Benefits 
Sleeper Trucks Only 

Table 9: 2020 Estimated South Coast Air Basin idling Emission Benefits 
Sleeper Trucks Only 



B. COST-EFFECTIVENESS 

Staffs proposal is expected to provide a cost savings to truck owners over the useful life 
of the truck by reducing fuel consumption and truck's maintenance requirements. For 
example, as previously shown in Table 2, a truck that idles an average of approximately 
six hours per day and uses a diesel-fueled APS as an alternative to main engine idling 
would save approximately $4,300 per year. With such savings, the cost of the APS 
would be recovered within 1 to 2.5 years. Therefore, the cost-effectiveness of the 
proposed rule is in reality zero because it is a cost savings. However, staff estimated 
the cost-effectiveness of the proposal without considering the associated savings in 
order to see how it compares with cost-effectiveness estimates of other regulations 
adopted by the ARB. 

The proposed rule would require new 2008 and subsequent model year California 
certified diesel engines to be equipped wlth a non-programmable engine shutdown 
system. Pre-2008 trucks would be required to comply with the proposed rule by 
manually turning the engine off. The staffs proposal does not include any retrofit 
requirement forthese engines. Therefore, the cost of compliance with the pmposed 
reauirements should onlv be the cost incurred to comolv wlth the enaine shutdown 
reciuirements applicable\o only 2008 and later dieselneAgines. ~owiver ,  although it is 
not required by the pmposed regulation, staff expects that in practice, operators and 
owners of sleeper trucks of any model year will likely need an alternative cab comfort 
technology as a substitute to main engine idling. Thus, for new 2008 and subsequent 
model year sleeper trucks, the costs of complying with the proposed requirements 
would include costs associated with the engine shutdown system and costs associated 
with the alternative cab comfort technologylstrategy used to replace main engine idling. 
For existing pre-2008 model year sleeper trucks and out-of-state trucks that frequently 
operate in California, the costs of complying with the proposed requirements would 
include costs associated with the retrofit of an alternative cab comfort 
technology/strategy used to replace main engine idling. 

it is difficult at this time to assess to what extent each alternative cab comfort 
technology will be used when the proposed regulation takes effect. Staff has therefore 
estimated the cost-effectiveness of the oro~osed reaulation based on the hiahest cost 
that a truck operator may incur to compiy v;ith the proposed regulation. T~G,  our cost- 
effectiveness calculation for the proposed regulation assumes that a 2008 and 
subsequent model year California truck would have an engine shutdown system and 
uses, as an alternative to idling, a diesel-fueled APS equipped with a level 3 verified PM 
control strategy. A 2007 model year California truck or a 2007 and later model year out- 
of-state truck is also assumed to use, as an alternative to idling, a diesel fueled APS 
with a level 3 verified PM control strategy. A pre-2007 California or pre-2007 out-of- 
state truck is assumed to use a diesel-fueled APS with no aftertreatment. The 
calculation furthermore assumes the cost of a diesel-fueled APS with aftertreatment to 
be $10,000, and that of an engine shutdown system to be $100. The cost of a 
commercially available diesel-fueled APS with no aftertreatment varies from $5,000 to 



$8,000. Thus, staff assumed an average cost of $6,500 for an APS with no 
aftertreatment. The lifetime of the APS is assumed to be 10 years. 

As shown In Table 10, the cost-effectiveness of the proposed regulations is $2.00 per 
pound of NOx plus ROG reduced, for a new 2008 model year California truck; $1.98 per 
pound of NOx plus ROG reduced, for a 2007 model year California truck or a 2007 
model year or newer out-of-state truck; and $1.44 for a pre 2007 California or out-of- 
state truck. 

Table 10: Cost-Effectiveness In Dollars per Pound of NOx+ROG Reduced 

The fleet average cost-effectiveness is difficult to estimate as it is difficult to predict the 
fraction of the fleet that will install cab comfort devices to substitute for main engine 
idling. In particular, it is more difficult to assess or predict the fraction of out-of-state 
trucks that will install a cab comfort device. Depending on how often out-of-state 
sleeper trucks frequent California and require an extended stay, a business decision on 

Engine Shutdown 
APS * Engine Shutdown 
Cost-Effectiveness 
($ per pound of NOx+ROG) 

Fleet Distribution CY 2008 

Fleet Average 
Cost-effectiveness 
($ per pound of NOx+ROG) 

100 
$10,100 

$2.00 

4% 

1.51 

0 
$10,000 

$1.98 

7% 

0 
$6,500 

$1.44 

89% 



the part of the truck fleet or ownerloperator would be made whether to have cab comfort 
devices installed. However, for the purposes of this analysis, staff assumed the "worst", 
that all out-of-state sleepers entering California would have cab comfort devices 
installed. Therefore, staff estimated the fleet average cost-effectiveness assuming that 
all California sleeper trucks and all out-of-state sleeper trucks entering California will be 
retrofitted with a diesel-fueled APS. Based on these assumptions, the fleet average 
cost-effectiveness is estimated to be $1.51 per pound of NOx plus ROG reduced, which 
compares favorably with recently adopted ARB emission reduction regulations. 



X. CONCLUSIONS AND RECOMMENDATION 

The proposed idle reduction requirements are necessary to achieve emission 
reductions needed to meet clean air goals as specified in the 2003 SIP. The proposed 
requirements can be met using existing, commercially available technologies. Such 
technologies would significantly reduce the idling time of sleeper trucks and result in a 
substantial reduction in emissions of NOx, ROG. PM, and C02. The proposed 
requirements will result in a cost savings to the trucking industry and are therefore 
clearly cost-effective. But for comparative purposes (i.e., without accounting for the 
savings associated with reduced fuel consumption and maintenance costs), the cost- 
effectiveness of the proposed regulation compares favorably with other mobile source 
and fuels regulations adopted by the Board. In addition to reducing greenhouse gas 
emissions, it will also help reduce the state's dependency on foreign oil and is also 
consistent with the Board's policy regarding ~nvironmenkl Justice. The staff therefore 
recommends that the Board adopt the ~ r o ~ o s e d  truck idlina emission reduction . . 
requirements for on-road heavyduty diesel engines/trucks~ 
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APPENDIX A 

PROPOSED REGULATION ORDER 

Amend the following sections of Title 13, California Code of Regulations, to read as set 
forth in the following pages: 

Notes: a) Paragraphs within the section that are not proposed 
for amendment in this rulemakina are indicated bv - 
"[No Change.]". 

b) The proposed regulatory amendments are shown in 
underline to indicate additions to the text and eWe& to 
indicate deletions. 

A-I 



Amend Title 13, California Code of Regulations, 5 1956.8, to read: 

8 1956.8. Exhaust Emissions Standards and Test Procedures - 1985 and 
Subsequent Model Heavy-Duty Engines and Vehicles. 

(a)(l) [No Change.] 

(a)(2)(A) The exhaust emissions from new 2004 and subsequent model heavy- 
duty diesel engines, heavy-duty natural gas-fueled and liquefied-petroleumgas- 
fueled engines derived from diesel-cycle engines, and heavy-duty methanol- 
fueled diesel engines, and the optional, reduced-emission standards for 2002 
and subsequent model engines produced beginning October 1,2002, except in 
all cases engines used in medium-duty vehicles, shall not exceed: 

Exhaust Emission Standards for 2004 and Subsequent Model Heavy-Duty Engines, 
and Optional, Reduced Emission Standards for 2002 and Subsequent Model Heavy- 
Duty Engines Produced Beginning October 1,2002, Other than Urban Bus Engines 

(grams per brake horsepower-hour [glbhp-hr]) 

A This is the standard for the arithmetic sum of the oxides of nitrogen exhaust component certification value and 
the non-methane hydrocarbon exhaust component certifkation value, without individual restrictian on the 
individual component values. 

This is the standard for the arithmetic sum of the oxides of nitrogen exhaust component cmification value and 
the non-methane hydrocarbon exhaust component cmitication value, with the non-methane hydrocarbon 
individual component value not to exceed 0.5 glbhhr. 

For 2004 through 2006 model years, emissions averaging may be used to meet this standard. Averaging must be 
based on the requirements of the averaging, banking and trading program described in "California Exhaust 
Emission Standards and Tcst Procedures for 1985 and Subsequent Model Heavy-Duty Diesel Engines and 
Vehicles" incorporated by reference in section 1956.8 @),below. 

A manufacturer may elect to certify to an optional reduced-emission NOx+NMHC standard between the values, 
inclusive, by 0.3 grams pcr brake horsepower-hour increments. Engines certified to any of these optional 
reduced-emission NOx standards are not eligiile for participation in any averaging, banking or trading programs 
described in "California Exhaust Emission Standards and Test Rocedures for 1985 and Subsequent Model 
Heavy-Duty Diesel Engines and Vehicles" incorporated by reference in section 1956.8 (b), below. 

M a y  be used as the c e ~ c a t i o n  standard for the higher emitting fueling mode of an engine ccrtiIied under the 
dual fueling mode ca?ification process of section 1956.8 (a)(4), below. 



. * 
May be used as the certification standard for the lower emitting fueling mode of an engine certiiied under the 
dual fueling modc certification process of sffition 1956.8 (aX4), Mow. 

'' A manufachuc~ may elect to ccrtify to an o p t i d  ndurrd-emission PM standard bmvcm tbe specifid values, 
inclusive, by 0.01 grsma pcr brake horsepower-hour iummuts. Engines certiiiedto any ofthese optional 
rcduced-&ion PM standards arc not eligible for participation in any averaging, W g  or h d i q  programs 
described in "California Exhaust Emission Standards and Test Proccduns for 1985 and Subsequent Model 
Heavy-Duty Diesel Eqhes  and Vehicles" incoprated by refcra~cc in a d o n  1956.8 (b), below. 

Engine manufaclurere subject to the Heavy-Duty Diesel Engine Sdcmmt  A$rwmcnts (Satlcmcnt 
A~~CRDUI~S)' must produce mgiws in comphce  with there+ ' ' omrained in their repwive 
Scttlommt Agrcunmt. Most engine mamfadwm subjcd to the Scttlcmmt Agreements are nquired to 
manufacture engines mscting the exhaust d o n  8taC1dards for 2004 and subsc(lucnt modcl ycars engines 
beginning Octoba 1,2002. 

' A manufacturer may dcct to include any or all of its heavy-duty dim1 mgine f d e s  in any or all of the NOx 
emissions averaging, banking, or f d h g  programs for heavyduty diesel engines, within the restrictions 
described in " W d a  Exhaust Emission Standards and T o g t f r o c h  for 1985 and Subsc(lucnt Model 
Heavy-Duty Diescl Engines and Vchiclcs" hmpmtcd in section 1956.8 (b), bclow. Ifthe manufacturer elects 
to include engine familits in any of these programs, the NOx family emission limit (FEL) may not cxcccd the 
following PEL caps: 2.00 grams per brake horscpowa-hour (0.75 grams p a  megajoule) for model years before 
2010; 0.50 grams per brake horsepowe~hou~ (0.19 gcamsper megajoule) for model pars 2010 and lam. The 
FEL cap applies whctber credits for tho caginc family arc derived firom averaging, -, or trading pmgrams. 

' For 2007 through 2009 model years* a m a a u f w  may use t h w  mission sfandarb in accordance with 
section 1956.8 (a)(2)@). A manufwluwr may elect to include any or all ofits heavy-duty diesel enzinc familits 
in any or aU. of the NOx plus NMHC & i s  averaging, banking, or trading paograms for heavy& diesel 
@es, within the rcstrictim described in "Wornia Exhaust Emission Standards and Test Procedures for 
1985 and Subsequent Model Heavy-Duty Diescl Engines and Vehicles" incorporated in section 1956.8 @), 
below. If the manufacturu ele& to include cnginc f d e s  in any of that programs, the NOx W l y  emission 
limit (FEL) may not exceed the following FEL caps: 2.00 grams per brakc horsepower-hour (0.75 gr& pa 
megajoule) for model years. The FEL cap applies wh& credits for the mginefamily are derived from 
averaging, banking, or trading programs. 

A manufacturer may elect to include any or all of its heavy-duly diesel engine families in any or all ofthe 
particulate avmgiug, banking, or trading programs for heavy-duty diesel eqines, within b e  rcstrictim 
described in"California Exhaust Emission Standards and Test froccduns for 1985 and Subsequ~~~t Model 
Heavy-Duty Diesel Enghes and Vshicles" kumporatcd by reference in section 1956.8 (b), below. The 
 articulate PEL for each engine f d y  a ?nanufaclurer elects to include in any of t h e  mogtams mav not exceed 

FEL cap of 0.02 grams brake h ~ - h o u r ( 0 . 0 0 7 5  gram per mebjoule). ihc h2~ cap applies 
wbaher d t s  for the cllgine family are derived fram averagiag, banking, or trading prcgrams. 

(a)(2)(B) through (5) [No Change.] 

' Seven of the largest heavyduty diesel engine manufacturers will be implementing measures to reduce 
emissions beginning October 1,2002, to meet the requirements of the Heavy-Duty Diesel Engine 
Settlement Aareements reached with the ARB. The Heew-Dutv Diesel Encline Settlements were --... . 

agreements reached in response to lawsuits brought by &e ~ h e d  States Environmental ~rotection 
Agency and violations aleged by the ARB pertaining to excess in-use emissions caused by the use of 
defeat devices and unacceptable algorithms. Navistar signed its Settlement Agreement on October 22. 
1998. Cummins, Detrolt Diesel Corporation, Caterpiliar, Volvo, Mack and Renault signed their Settlement 
Agreements on December 15,1998. 



[a)(6) Heaw-Dutv Diesel Enaine ldlina Reauirements. 
/A) Enaine Shutdown Svstem. The reauirements in this subsection apply 

to enaine manufacturers and oriainal eaui~ment manufacturers. as a~olicable, 
that are responsible for the desian and control of enaine andlor vehicle idle 
controls. 

li) Reauirernents: Except as provided in subsections (a)(GXB) and 
ja)16WC), all new 2008 and subseouent model-vear heavv-dutv diesel enaines 
shall be eauipped with an enaine shutdown svstem that automaticallv shuts down 
the enaine after 300 seconds of continuous idlina operation once the vehicle is 
stopped. the transmission is set to "neutral" or 'park", and the ~arkina brake is 
enaaaed. If the parkina brake is not enaaaed. then the enaine shutdown svstem 
shall shut down the enaine after 900 seconds of continuous idlina operation once 
the vehicle is S ~ O D D ~ ~  and the transmission is set to "neutral" or "Dark." The 
enaine shutdown svstem must be tamper-resistant and non-proarammable. A 
warnina sianal. such as a liaht or sound indicator inside the vehicle cabin, may 
be used to alert the driver 30 seconds prior to enaine shutdown. The enaine 
shutdown svstem must be capable of allowina the driver to reset the enaine 
shutdown svstem timer bv rnomentarilv chanaina the position of the accelerator, 
brake, or clutch pedal, or other mechanism within 30 seconds prior to enaine 
shutdown. Once reset. the enaine shutdown svstern shall restart the enaine 
shutdown seauence described in this ~ a r a a r a ~ h  above, and shall continue to do 
so until the enaine shuts down or the vehicle is driven. 

lii) Enaine Shutdown Svstem Override: The enaine shutdown 
svstem mav be overridden, to allow the enaine to run continuouslv at idle. only 
under the followina conditions: 

W If the enaine is o~eratina in Dower take-off (PTO) mode. 
The PTO svstem shall have a switch or a settina that can be switched "on" to 
override the enaine shutdown svstem and will reset to the "off position when the 
vehicle's enaine is turned off or when the PTO eaui~ment is turned off. In 
addition. the PTO switch or settina shall be desianed so that if it fails it will fail in 
the "off position. Subiect to advance Executive Oftlcer aoDrova1, other methods 
for detecting or activatina PTO o~eration mav be allowed: or, 

dl1 if the vehicle's enaine coolant temperature is below 60°F. 
The enaine shutdown svstem shall automaticallv be activated once the coolant 
temperature reaches 60°F or above. The enaine coolant temDerature shall be 
measured with the enaine's existina enaine coolant temDerature sensor used for 
enaine protecGn, if so eau i~~ed .  Other methods of measurina enaine coolant 
temperature mav be allowed, subiect to advance Executive Officer approval. 

/B) Exempt Vehicles. Heawdutv diesel enaines to be used in buses as 
defined in California Vehicle Code 66 233,612 and 642. school buses as defined 
in California Vehicle Code 6 545. and recreational vehicles as defined in Health 
and Safetv Code 18010 are exempted from these reouirements. 

/C) Optional NOx idlina emission standard. In lieu of the enaine shutdown 
svstem reauirements specified in subsection fa)16MA1 above, an enaine 
manufacturermav elect to c e t i i  its new 2008 and subseauent model-vear 



heaw-dutv diesel engines to an o~tional NOx idlina emission standard of 30 
grams per hour, without increasing emissions of CO. PM. or ROG. Compliance 
with this oDtional standard will be determined based on testina conducted 
pursuant to the sup~lemental steadv-state test cvcle and ~rocedures specified in 
section 86.1360-2007.8.4 of the 'California Exhaust Emission Standards and 
Test Procedures for 2004 and Subseauent Model Heaw-Dutv Diesel Engines 
and 1 V hi I s" ado t 
date). which is i n c o m t e d  bv reference herein. The manufacturer mav reauest 
an alternative test ~rocedure if the technolwv used cannot be demonstrated 
using the procedures in section 86.1360-2007.8.4. subiect to advance aDproval 
of the~xecutive Officer.. 

An enalne manufacturer certifvina its enaine to the optional NOx idling 
emission standard must also produce a vehicle label. as defined in subsection 
35.8.4 of the 'California Exhaust Emission Standards and Test Procedures for 
2004 and Subseauent Model Heaw-Dutv Diesel Engines and Vehicles" adooted 
December 12.2002. as last amended (amendment date). which is incornorated 
& 

JD) Optional Alternatives to Main Engine Idling. All new 2008 and 
subseauent model vear heaw dutv diesel engines mav also be e a u i ~ ~ e d  with 
idlina emission reduction devices that com~lv with the com~liance reauirements 
specified in title 13, CCR section 2485(c)/3h 

(b) through (h) [No Change.] 

NOTE: Authority cited: Sections 39600,39601,43013,43018,43101,43102,43104 
and 43105, Health and Safety Code; Sections 27156,38390,38391 and 38395, Vehicle 
Code. Reference: Sections 39002,39003,39500,43000,43013,43017,43018,43100, 
43101,43101.5,43102,43104,43106,4315043154,43202,43204,43205.5,43206, 
43210,4321 1,43212 and 43213, Health and Safety Code. 



Amend Title 13, Califomia Code of Regulations, 5 2404, to read: 

§ 2404. Emission Control Labels and Consumer Information - 1995 and Later 
Small Off-Road Engines. 

(a) Purpose. The Air Resources Board recognizes that certain emissions-critical or 
emissions-related parts must be properly identified and maintained in order for engines 
to meet the applicable emission standards. In addition, the Board recognizes that 
information regarding engines' emissions levels may influence consumer choice. These 
s~ecifications reauire enaine or eauioment manufacturers to affix a label lor labels) on 
&ch production engine (br equipment, as applicable) to provide the engine or 
equipment owner and sewice mechanic with information necessary for the proper 
maintenance of these parts in customer use. These specifications further require 
engine or equipment manufacturers to make information regarding relative emissions 
levels available to potential ultimate purchasers. For enaines used in auxiiiaw Dower 
svstems which, in turn, are used to complv with the diesel-fueled commercial vehicle 
idlina reauirements of title 13. CCR. section 2485(cX3)lA), additional labeling 
reauirements for the enaine or eaui~ment manufacturers ~ D D ~ V .  as set forth in section 
35.B.4 of the "Califomia Exhaust Emission Standards and Test Procedures for 2004 
and Subseauent Model Heaw-Dutv Diesel Enaines and Vehicles" ado~ted December 
12,2002, as last amended (amendment date). which is incornorated bv reference 
!-&J. 

(b) through (k) [No Change.] 

NOTE: Authority cited: Sections 39600,39601,43013,43018,43101,43102 and 
43104, Health and Safety Code. Reference: Sections 43013,4301 7,4301 8,431 01, 
43102,43104,4315043154,43205.5 and 4321043212, Health and Safety Code. 



Amend Title 13, California Code of Regulations, § 2424, to read: 

5 2424. Emlssion Control Labeis - 1996 and Later Off-Road Compression- 
Ignition Engines. 

(a) Purpose. The Air Resources Board recognizes that certain emissions-critical or 
emissions-related parts must be properly identified and maintained in order for engines 
to meet the applicable emission standards. The purpose of these specifications is to 
require engine manufacturers to affix a label (or labels) on each production engine (or 
equipment) to provide the engine or equipment owner and service mechanic with 
information necessary for the proper maintenance of these parts in customer use. 
engines used in auxiliarv Dower svstems which. in tUm, are used to com~lv with the 
diesel-fueled commercial vehicle idlina reauirements of title 13. CCR. section 
2485(c)/3)1Ab additional labelina reauirements for the enaine or eaui~ment 
manufacturers a ~ ~ l v .  as Set forth in section 35.B.4 of the 'Califomia Exhaust Emission 
Standards and Test Procedures for 2004 and Subseauent Model Heavv-Dutv Diesel 
Engines and Vehicles" ado~ted December 12,2002, as last amended [amendment 
date). which is incornorated bv reference herein. 

(b) through (k) [No Change.] 

NOTE: Authority cited: Sections 39600,39601,43013,43018,43101,43102 and 
43104, Health and Safety Code. Reference: Sections 43013,43017,43018,43101, 
43102,43104 and 43105, Health and Safety Code. 

.. 



Amend Title 13, California Code of Regulations, 5 2425, to read: 

Q 2425. Defects Warranty Requirements for 1996 and Later Off-Road 
Compression-Ignition Engines. 

(a) through (d) [No Change.] 

(el Each manufacturer shall furnish with each new engine written instructions for 
the maintenance and use of the engine by the owner. The instructions shall be 
consistent with this article and applicable regulations contained herein. In addition. for 
enaines less than 19 kilowatts, each manufacturer shall furnish with each new engine a 
written statement as follows: "In order to operate in California, a diesel-fueled enaine in 
an auxiliary power svstem used to complv with the Airborne Toxic Control Measure to 
w i t  Diesel-Fueled Commercial Motor Vehicle ldlina reauirements of the California 
Code of Reaulations. must have one of the followina applv: (1) be eauipped with a 
verified Level 3 in-use strateav for oarticulate matter control. (21 have its exhaust routed 
directly into the vehicle's exhaust ~ i ~ e .  upstream of the diesel particulate matter 
aftertreatment device, or (3) use an alternate particulate matter control strateav with 
prior Executive Officer a~oroval. (For more details.  lease see the California Code of 
Regulations, title 13. CCR. section 2485(c)(31(A1.Y 

(f) through (g) [No Change.] 

NOTE: Authority cited: Sections 39600,39601,43013,43018,43101,43102,43104 
and 43105, Health and Safety Code. Reference: Sections 43013,43017,43018, 
43101,431 02 and 43205.5, Health and Safety Code. 



Amend T i e  13, Callfomia Code of Regulations. § 2485. to read: 

5 2485. Airborne Toxic Control Measure to Limit Diesei-Fueled Commercial Motor 
Vehicle Idling. 

(a) Purpose. The purpose of this airborne toxic control measure is to reduce public 
exposure to diesel particulate matter and other air contaminants by limiting the 
idling of diesel-fueled commercial motor vehicles. 

(b) Applicability. This section applies to diesel-fueled commercial motor vehicles 
that o~erate in the state of California with gross vehicular weight ratings of 
greater than 40,000 pounds that are or muit be licensed for operationon 
highways. This specifically includes: 

(1) California-based vehicles; and 

(2) Non-California-based vehicles. 

(c) Requirements. 

I 1  ) ldlina Restriction 

On or after February 1,2005, the driver of any vehicle Subject to this sehion 
shall com~lv with the followina reauirements. exce~t as noted in subsection 
(d) below: 

(?.A) the driver shall not idle the vehicle's primary diesel engine for greater 
than 5.0 minutes at any  location^ 

f2B) the driver shall not operate a diesel-fueled auxiliary power system 
(APS) to power a heater, air conditioner, or any ancillary equipment on 
that vehicle during sleeping or resting in a sleeper berth for greater than , 

5.0 minutes at any location when within I00 feet of a restricted areaz; 

12) Use of Alternative Technoloaies 

/A) On or after Januarv 1.2008, the driver shall not oDerate an internai 
combustion APS on anv vehicle eauio~ed with a 2007 and subseauent 
model vear orimaw diesel engine unless the vehicle is: 

(1) e a ~ i ~ ~ e d  with an APS meetina the emissions ~erformance 
reauirements found in subsection (cX3XA). below: and 



/21 the vehicle is e a u i ~ ~ e d  with a label meetina the reauirements 
pursuant to section 35.8.4 of the "California Exhaust Emission 
Standards and Test Procedures for 2004 and Subseauent Model 
Heaw-DOtv Diesel Engines and Vehicles" adopted December 12, 
2002. as last amended (amendment date) which is incornorate by 
reference herein. 

/B) On or after Januaw 1.2008, the driver shall not operate a fuel-fired 
heater on anv vehicle e a u i ~ ~ e d  with a 2007 and subseauent model 
year ~ r imaw diesel enaine unless the fuel-fired heater meets the 
emissions ~erformance reauirements found in subsection [c#3)IBL 
below: 

jC) On or after Januaw I. 2008. the driver of a vehicle e a u i ~ ~ e d  with a 
2006 or older model vear priman, diesel enaine mav use and operate in 
California anv certified internal combustion APS with or without the 
additional PM control specified in subsection IcX3)(A)II) or anv other - 
certified alternative idlha reduction technology, 

/3) Com~liance Reauirernents. As an alternative to idlina the orimaw enaing 
diesel enaineslvehicles mav. as an option. be e a u i ~ ~ e d  with alternative 
technoloaies, as listed and defined below in (A). [B). and IC) of this 
subsection. If so eauioped, these technoloaies are subiect to the followinq 
requirements: 

/A) Internal Combustion APS. 

/I) In order to operate in California. an APS utilizina an internal 
combustion enaine must comDlv with a~olicable California off-road 
and/oaral nonzad emission standards and test procedures for 
its fuel tvpe and power cateaow. In addition, diesel-fueled APSs 
installed on vehicles e a u i ~ ~ e d  with ~r imaw enaines certified to the 
2007 and subseauent model vear heaw-dutv diesel enoine 
standards. pursuant to section 1956.81a)12MA) of title 13. CCR, 
shall either, 

i be e a u i ~ ~ e d  with a verified Level 3 in-use strateav for 
particulate matter control (see title 13. CCR. sections 2700 to 
27101 or 

Jii) have its exhaust routed directlv into the vehicle's exhaust pipe, 
upstream of the diesel particulate matter aftertreatment device. 

/2\ With advance Executive Officer aporoval. a cbrtiiinalverifvina APS 
manufacturer mav petition for an alternate com~liance strateay 



other than described in (AM1 Mi) or fii) in this subsection above. 
However. this provision is limited to manufacturers that can 
demonstrate. to the satisfaction of the Executive Officer. that their 
alternative strateav is eauivalent (or 'cleaner"). from an emissions 
stand~oint, COmDared to the reauirement described in IA)ll Mi) or lii) 
in this subsection above. As an example. strateaies that can use 
the available electric Dower infrastructure. instead of solely 
o~eratina a diesel-fueled APS for enaine andlor cab heatina and 
coolina. mav be able to use suuh a strateav to demonstrate 
compliance with these reauirements. 

/B) Fuel-Fired Heaters. Fuel-fired heaters must com~lv with the aDDlicable 
California emission standards and test ~rocedures as specified in the 
Low Emission Vehicle Droaram reauirernents found in title 13. CCR, 
~ubsections 1961 (ax1 5) and id1 or in Part I.E.l .I3 of the "California 
Exhaust Emission Standards and Test Procedures for 2001 and 
Subseauent Model Passenaer Cars. Liaht-Dutv Trucks and Medium- 
Dutv Vehicles" adopted Auaust 5.1999. as last amended Mav 28.2004. 
However. the specified reauirement that limits fuel-fired heaters from 
beina o~erated above 40°F does not ~ D D ~ V .  

/C) Other Idle Reduction Technoloaies. Other technoloaies that will reduce 
idlina emissions mav also be used. includina the use of batteries, fuel 
cells. powerinverter/chamers for on-shore electrical power. and other 
technoloaies that produce minimal or no emissions. The use of other 
technoloaies are subiect to advance Executive Officer a ~ ~ r o v a l  and 
must be at least as effective in reducina idlina emissions as the 
technoloaies described in subsections lc)(3)(A). above, or the NOx 
idlina emission standard specified in title 13. CCR, section 
1956.8(a)(6UCh The Executive Officer shall use aood enaineerinq 
Udament and test data to determine if an idle reduction technoloay 

rovides idlina emission controls eauivalent to the standards s~ecified 
subsection (c)(3r(A) above. or in title 13. CCR, subsection 

/D\ Labelina Reauirements. 2007 and subseauent model vear commercial 
diesel vehicles eaui~ped with an internal combustion APS meetina the 
reauiremen6 s~ecified in subsection (c)(3)1A) shall have a label affixed 
to the hood of the vehicle to allow operation of the APS In California. 
The labels shall meet the reauirements s~ecified in section 35.B.4 of 
the "California Exhaust Emission Standards and Test Procedures for 
2004 and Subseauent Model Heaw-Dutv Diesel Enaines and Vehicles" 
adopted December 12.2002. as last amended [amendment date), 
which is incorporated bv reference herein. 



218 

(d) Exceptions. 

I Exce~t when a vehicle is located within 100 feet of a restricted area, 
subsection (c)ll MA) does not a ~ ~ l v .  if the vehicle is e a u i ~ ~ e d  with 

/A) a ~rimarv diesel enaine meetina the o~tional NOx idlina emission 
standard ~ursuant to title 13. CCR. section 1 Q56.8(aW6VC): and 

IB1 a label meetina the reauirements Dursuant to section 35.8.4 of the 
"California Exhaust Emission Standards and Test Procedures for 2004 
and Subseauent Model Heaw-Dutv Diesel Enaines and Vehicles" 
adopted December 12.2002, as last amended (amendment datel 
which is incornorated bv reference herein. 

&Subsection (c)m does not apply for the period or periods during which 

(M) a bus is idling for 
(AI) up to 10.0 minutes prior to passenger boarding. or 
(82) when passengers are onboard; 

(%) prior to Januarv I, 2008, idling of the primary diesel engine is 
necessary to power a heater, air conditioner, or any ancillary 
equipment during sleeping or resting in a sleeper berth. This 
provision does not apply when operating within 100 feet of a 
restricted area; 

(3) idling when the vehicle must remain motionless due to traffic 
conditions, an official traffic control device, or an official traffic 
control signal over which the driver has no control, or at the 
direction of a peace officer, or operating a diesel-fueled APS 
other device at the direction of a peace officer; 

(4Q) idling when the vehicle is queuing that at all times is beyond 100 
feet from any restricted area; 

(5i) idling of the primary -engine, ewperating a diesel-fueled 
APS, or o~eratina other devices when forced to remain motionless 
due to immediate adverse weather conditions affecting the safe 
operation of the vehicle or due to mechanical difficulties over which 
the driver has no control; 

(8E) idling to verify that the vehicle is in safe operating condition as 
required by law and that all equipment is in good working order, 
either as part of a daily vehicle inspection or as otherwise needed, 
provided that such engine idling is mandatory for such verification; 



(G) idling of the primary -engine, ewperating a diesel-fueled 
APS, or o~eratina other devices is mandatory for testing, servicing, - 
repairing, or diagnostic purposes; 

(8fi) idling~when positioning or providing a power source for equipment 
or operations, other than transporting passengers or propulsion, 
which involve a power take off or equivalent mechanism and is 
powered by the primary engine for: 

(A?) controlling cargo temperature, operating a ii, crane, pump, 
drill, hoist, mixer (such as a ready mix concrete truck), or 
other auxiliary equipment; 

' (82) providing mechanical extension to perform work functions for 
which the vehicle was designed and where substitute 
alternate means to idlina are not reasonablv available: or 

(2) collection of solid waste'or recyclable mateha1 by an entity 
authorized by contract, license, or permit by a school or iocal 
government; 

(s!) idling of the primary @&engine,'&operating a diesel-fueled 
APSS- when operating detiosters, 
heaters, air conditioners, or other equipment solely to prevent a 
safety or health emergency; 

(U-) idling of the primary -engine,ewperating a diesel-fueled 
APS, or operatiria other devices by authorized emergency vehicles 
while in the course of providing services for which the vehicle is 
designed; 

(ME) idling of military tactical vehicles during periods of training; and 

(42L) idling when operating equipment such as a wheelchair or people 
assist lift as prescribed by the Americans with Disabilities Act; 

(e) Relationship to Other Law. 

Nothing in this section allows idling in violation of other applicable law, including, 
but not limited to: 

(1 ) California Vehicle Code Section 2251 5; 

(2) Tile 13, Section 2480, California Code of Regulations; 

(3) California Health and Safety Code Section 40720; or 



(4) any applicable ordinance, rule. or requirement as stringent as, or more 
stringent than, this section. 

Enforcement. This section may be enforced by the Air Resources Board; peace 
officers as defined in California Penal Code. title 3, chapter 4.5, Sections 830 et 
seq. and their respective law enforcement agencies' authorized representatives; 
and air pollution control or air quality management districts. 

Penalties. For violations of subsection (c)(l)&)& or (c)(22), the driver of a 
subject vehicle is subject to a minimum civil penalty of 100 dollars and to criminal 
penalties as specified in the Health and Safety Code and the Vehicle Code. 

The following definitions apply to this section: 

(1) "Authorized emergency vehicle" is as defined in Vehicle Code Section 
165. 

(2) "Auxiliary power system" or "APS" means any device that provides 
electrical, mechanical, or thermal energy to the primary diesel engine, 
truck cab, or sleeper berth as an alternative to idling the primary diesel 
engine. 

(3) "Bus" means any vehicle defined in Title 13, California Code of 
Regulations, Section 2480, subsections (h) (13)-(16), inclusive or as 
defined in the Vehicle Code Section 233. 

(4) "Commercial Motor Vehicle" means any vehicle or combination of vehicles 
defined in Vehicle Code Section 15210(b) and any other motor truck or 
bus with a gross vehicle weight rating of 10,001 pounds or more, except 
the following: 
(A) a zero emission vehicle; or 
(B) a pickup truck as defined in Vehicle Code Section 471. 

(5) "Driver" is as defined in Vehicle Code Section 305. 

(6) "Fuel-fired heater" means a fuel bumina device that creates heat for the 
purpose of (1) warmina the cab or sleeper berth compartment of a vehicle 
or (2) warmina the enaine oil andlor coolant for easv start-up of the 
vehicle's enaine but does not contribute to the ~'ro~ulsion of the vehicle. 

( 6 )  "Gross vehicle weight rating" is as defined in Vehicle Code Section 350. 

(78) "Highway" is as defined in Vehicle Code Section 360. 



( 8 )  'Idling" means the vehicle engine is running at any location while the 
vehicle is stationary. 

(8m "Motor truck" or "motortruck" means a motor vehicle designed, used, or 
maintained primarily for the transportation of property. 

(48~)"Official traffic control devicen is as defined in Vehicle Code Section 440. 

(44g)"Official traffic control signaln is as defined in Vehicle Code Section 445. 

(42Q)"Ownef is as defined in Vehicle Code Section 460. 

(43I4)"Primary diesel enginen means the diesel-fueled engine used for vehicle 
propulsion. 

(44s)"Queuing" means (A) through (C) 
(A) the intermittent starting and stopping of a vehicle; 
(B) while the driver, in the normal course of doing business, is waiting 

to perform work or a service; and 
(C) when shutting the vehicle engine off would impede the progress of 

the queue and is not practicable. 
(D) Queuing does not include the time a driver may wait motionless in 

line in anticipation of the start of a workday or opening of a location 
where work or a service will be performed. 

(44B)"Restricted area" means any real property zoned for individual or 
multifamily housing units that has one or more of such units on it. 

(==)"Safety or health emergency" means: 
(A) a sudden, urgent, or usually unforeseen, occurrence; or 
(B) a foreseeable occurrence relative to a medical or physiological 

condition. 

(47a)"Sleeper berth" is as defined in Title 13, California Code of Regulations, 
Section 1265. 

(4-8B)'Vehiclen is as defined in the Vehicle Code Section 670. 

Authority: Sections 39600,39601,39614(b)(6)(A), 39658,39667,43000.5(d), 
43013(b), 43013(h), 43018(b), and 43018(c), Health and Safety Code; and 
Western Oil & Gas Assn. v. Orange County Air Pollution Control Dist. (1975) [ I4 
Ca1.3d.41 I]. 

Reference: Sections 39002,39003,39027,39500,39600,39650,39655,39656, 
39657,39658,39659,39662,39665,39674,39675,42400,42400.1,42400.2, 
42400.3,42402,42402.1,42402.2,42402.3,42403.5,42410,43013,43018, 



Health and Safety Code; Sections 305,336, 350,440,445,515, 546, 642,680, 
21400,22452,22515,27153,40001,40001(b)(5), Vehicle Code; and Sections 
1201,1900,1962,2480, Tltlel3, California Code of Regulations. 
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AIR RESOURCES BOARD 

CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES 
FOR 2004 AND SUBSEQUENT MODEL 

HEAVY-DUTY DIESEL ENGINES AND VEHICLES 

Adopted: December 12,2002 
Amended: llnsert date of amendment1 

NOTE: The proposed amendments are indicated by underline for additions and 
s&ik&& for deletions compared to the adopted test procedures. Only those 
portions of the existing language containing the proposed modifications are 
included. All other portions remain unchanged and are indicated by the 
symbol "* * * ' '" for reference. A complete set of the adopted test 
procedures (without the proposed amendments) is available at 
htt~://www.arb.ca.aovlreaactllevhda02/levhdaO2.htm . 



CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES 
FOR 2004 AND SUBSEQUENT MODEL 

HEAVY-DUTY DIESEL ENGINES AND VEHICLES 

The following provisions of Subparts A. 1, and N, Part 86. Title 40, Code of 
Federal Regulations, as adopted or amended by the U.S. Environmental Protection 
Agency on the date set forth next to the 40 CFR Part 86 section listed below, and only 
to the extent they pertain to the testing and compliance of exhaust emissions from 
heavy-duty diesel engines and vehicles, are adopted and incorporated herein by this 
reference as the "California Exhaust Emission Standards and Test Procedures for 2004 
and Subsequent Model Heavy-Duty Diesel Engines and Vehicles," except as altered or 
replaced by the provisions set forth below. 

Part I. GENERAL PROVISIONS FOR CERTIFICATION AND IN-USE VERIFICATION 
OF EMISSIONS. 

Subpart A - General Provisions for Emission Regulations for 1977 and Later 
Model Year New Light-Duty Vehicles, Light-Duty Trucks, and Heavy-Duty Engines, 
and for 1985 and Later Model Year New Gasoline-fueled, Natural Gas-Fueled, 
Liquefied Petroleum Gas-Fueled and Methanol-Fueled Heavy-Duty Vehicles. 

I. General Applicability. [86.xxx-I] 

1 1. Emission standards for diesel heavy-duty engines and vehicles. IS86.m-1 I] 
A. Federal provisions. 

B. California provlslons. 
1. Urban Bus Standards. 

6. Heaw-Dutv Diesel Enalne Idlina Reauirements. 

6.1 Enaine Shutdown Svstem. The reauirements in this subsection 
amlv to enaine manufacturers and oriainal eauiDment manufacturers. as 
aDDli~€ible. that are res~onsible for the desian and control of enaine andlor 
vehicle idle controls. 

6.1.1 Reauirements. Exce~t as Drovided in subsections 11 B.6.2 
and 3, all new 2008 and subseauent model-vear heaw-dutv diesel 



s t  

t e  
is not enaaaed. then the enaine shutdown svstem shall shut down the 

is s t o ~ ~ e d  and the transmission is set to "neutral" or "Dark." The enaine 

may be used to alert the driver 30 seconds ~ r i o r  to enaine shutdown. The 
enaine shutdown svstem must be capable of allowina the driver to reset 
the enaine shutdown svstem timer bv momentarilv chanaina the position 

seconds Drior to enaine shutdown. Once reset. the enaine shutdown 
svstem shall restart the enaine shutdown seauence described in this 
p p  
or the vehicle is driven. 

6.1.2 Enaine Shutdown Svstem Override. The enaine 
shutdown svstem mav be overridden, to allow the enaine to run . . continuouslv at idle, onlv under the followina conddms: 

(1) If the enaine is o~eratina in Dower take-off (PTO) mode. 
The PTO svstem shall have a switch or a settina that can be 
switched "on" to override the enaine shutdown svstem and will 
reset to the "off ~osition when the vehicle's enaine is turned off or 
when the PTO eaui~ment is turned off. In addition, the PTO switch 
or settina shall be desianed so that if it fails it will fail in the "off 
position. Subiect to advance Executive Officer ao~roval. other 
m m ,  
E Z  

12) if the vehicle's enaine coolant temperature is below 60°F. 
The enaine shutdown svstem shall automaticallv be activated once 

the coolant temperature reaches 60°F or above. The enaine 
Qq 

eauio~ed. Other methods of measurina enaine coolant 
temperature mav be allowed. subiect to advance Executive Officer 
ap~roval. 

6.2 E x e m ~ t  Vehicles. Heaw-dutv diesel enaines to be used in buses 

defined in California Vehicle Code 6 545, and recreational vehicles as 
defined in Health and Safetv Code 18010 are exem~ted from these 
- 

reauirements. 
6.3 O~t ional  NOx ldlina Emission Standard. In lieu of the enaine 

shutdown svstem reauirements specified in subsection 11 .B.6.1 above, an 
enaine manufacturer rnav elect to certify its new 2008 and subseauent 

8-4 
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model-vear heawdutv diesel enaines to an optional NOx idlina emission 
standard of 30 arams Der hour. without increasing emissions of CO. PM, or 
ROG. Compliance with this optional standard will be determined based on 
testing conducted pursuant to the su~plemental steadv-state test cvcle and 
procedures specified in section 86.1360-2007.8.4. below. The manufacturer 
mav reauest an alternative test ~rocedure if the technoloav used cannot be 
demonstrated usina the ~roced~res in section 86.1360-2007.8.4, subiect to 
advance approval of the Executive Officer. 

An enaine manufacturer certifvina its enaine to the optional NOx idling 
emission standard must also produce a vehide label. as defined in 
subsection 35.8.4. below. 
/Dl Optional Attematives to Main Enaine Idlina. All new 2008 and 

subseauent model vear heaw dutv diesel enaines mav also be eaui~ped with 
idlina emission reduction devices that com~lv with the com~liancg 
reauirements specified in tile 13. CCR section 24851cV3). 

12.Altemative certification procedures. B86.080-12) April 17, 1980. [No change.] 

21 .Application for certification. iS86.m-211 
A.  Federal provisions. 

B. California provisions 
I. For 2004 and subsequent model-year medium-duty ultra-low emission 

and super-ultra-low emission vehicles and engines not powered exclusively by 
diesel fuel, the manufacturer shall submit projected Calimia sales and fuel 
economy data two years prior to certification. 

2. Heaw-Dutv Diesel Enalne ldlina Reaulrements. 
2.1 For 2008 and subseauent model-vear heawdutv diesel enaines, 

the manufacturer must provide a statement in the application for certification 
that the heaw-dutv diesel enaine for which certiication is beina reauested will 
complv with the automatic enaine shutdown reauirements to control idlep 
emissions as specified in subsection 11 .8.6.1. If the heawdutv diesel 
enaine for which certification is beina reauested is ex~licitlv designed for -- 

exempt vehicles. per the ~rovisions in 11 B.6.2. then the manufacturer must 
also provide a statement in its application for certiication so statine 

2.2 A manufacturer that elects to certifv enaines to the optional NOx 
idlina emission standard. Specified in subsection 11 .B.6.3. must provide in the 
a~plication for certification information ~ertainina to the NOx idlina emission 
certiication test conducted under 86.1360-2007.8.4, below. includinq 

8-5 



e c r  
fotal hvdrocarbons. oxides of nitroaen, carbon monoxide, and carbon dioxide 
c s  
in revolutions Der minute for both mode 1 and mode 2 testing. With advance 
Executive Officer a~~rova l .  a manufacturer mav use an alternative procedure 
to show com~liance with the optional NOx idlina emission standard. 
R~ 
a~pro~r iate labels to be affixed to the vehicle on which the enaine is aoina to 
be installed as reauired in subsection 35.8.4. below. The manufacturer must 
maintain records at the manufacturer's facilitv that Contain all test data, 

compliance statement, where such information exists. The manufacturer 
must Drovide such information to the Executive Officer within 30 davs upon 
reauest. 

2.3 If the heaw-dutv diesel enaine for which certification is beinq 
reauested incowrates anv of the alternative idle emission control strateaies 
contained in title 13. CCR. section 2485(c)13), then the manufacturer must 
provide in its ap~lication for certification a descri~tion of the alternative - - 

strateav or technoloav includina the t v ~ e .  brand name. model identification 
number, and where aDDlicable emissions data and Dower rating. In addition, 
the manufacturer must also Drovide the a~oro~r iate labels to be affixed to the 
outside of the vehicle as reauired in subsections 35.8.4. If the alternative 
1 
a~~l icat ion for certification the information reauired under subsection H.4.4, 

2001 and Subseauent Model Passenaer Cars. Liaht-Dutv Trucks and 
Medium-Dutv Vehicles". adooted Auaust 5. 1999, as last amended Mav 28, 
2004. - 

22.Approval of application for certification; test fleet selections; determinations of 
parameters subject to adjustment for certification and Selective Enforcement Audit, 
adequacy of limits, and physically adjustable ranges. [§86.001-221 
April 6, 1994. [No change.] 

35. Labeling. [§86.xxx-351~ 
A. Federal Provisions. 

1. 586.00195 January 18,2001. 
1 .I Add the following sentence to the introductory paragraph: The 

labeling requirements of this section shall apply to all new motor vehicle 
engines certified according to the provisions of California Health and Safety 
Code Section 43100. 

1.2 Subparagraphs (a)(l) through (a)(3)(iii)(G). [No change.] 



1.3 Amend subparagraph (a)(3)(iii)(H) 
follows: 7 

1.3.1 An unconditional statement of comriiance with the a ~ ~ r o ~ r i a t ~  
model vear Caliomia reaulations: for examde. "This enaine conforms to 

enaines." It mav also state that the enaine conforms to anv a~olicable 
1 

1.3.24 For 2004 through 2006 model year heavy heavy-duty diesel- 
fueled, dual-fuel, and bi-fuel engines to be used in urban buses that are 
certified to the optional reduced emission standards and are sold to any 
transit agency exempted under paragraphs (c)(8) and (d)(7), tile 13, CCR, 
51958.2 from the requirements of paragraphs (cj(5) and (dX4). title 13. - . .. . . .. . 
CCR g956.2. 

"This engine conforms to California regulations applicable to 
XXXX model year new urban bus or heavy-duty diesel engines - 
and is certified to a NOx plus NMHC optional reduced-emission 
standards of XXX glbhphr (for optional reduced-emission 
standards specify between 0.3 and T.8, inclusive, at 0.3 blbhp 
hr increments, and a particulate matter standards of 0.01 glbhp- 
hr)." 

1.3.32 <or all other 2004 through 2006 model year heavy-duty diesel 
cycle engines, including those used in urban buses, that are certified to 
the optional reduced-emission standards, the label shall contain the 
following statement: 

"This engine conforms to California regulations applicable to 
XXXX model year new (specify urban bus or heavyduty diesel) - 
engines and is certitied to a NOx plus NMHC optional reduced- 
emission standards of XXX ghhp-hr (for optional reduced- 
emission standards specify between 0.3 and 1.8, inclusive, at 
.0.3 blbhp-hr increments, and a particulate matter standard of 
0.03 glbhp-hr, 0.02 glbhphr, or (XOI  ghhp-hr)." 

1.4 Subparagraphs (a)(3)(1) through (i). [No change,] 

2. 986.00745. January 18,2001. 
2.1 Subparagraphs (a) through 4). [No change except that the 

amendments set forth in 586.001-35 apply.] 

6. California provisions. 
1. For 2004 and later model year heavy-duty diese1,englnes cetiied under 

the requirements of title 13, CCR, §1956.8(a)(3), the statement of compliance 
requirements of this subsection shall be repeated for each of the two fueling 
modes of operation. Appended to the statement for the lower emitting fueling 
mode of operation shall be the following sentence: 

"This certification i$ valid only while operating on - (indicate the fuel or 



fuel combination under which this mode of operation was certified) fuel. 
Operation using any other fueling mode will result in significant increases 
in exhaust emissions and significantly reduce engine performance." 

2. Manufacturers may elect to use a supplemental label in addition to the 
original label if there is not sufficient space to include all the required information. 
The supplemental label must conform to all specifications as the original label. 
In the case that a supplemental label is used, the original label shall be 
numbered " I  of 2" and the supplemental label shall be numbered '2 of 2." 

3. Statements shall not be used on labels placed on engines that, in fact, do 
not comply with all applicable California regulations. 

4. Vehicle Labels for Heaw-Dutv Diesel Enaine ldllna Requirements. 
For each 2008 and subseauent model vear heaw-dutv diesel enaine certified to 
the optional NOx idlina emission standard Dursuant to oaraara~h 11 .8.6.3 or 
eaui~oed with a certifiedlverified auxiliaw Dower svstem (APSI Dursuant to title 
13, CCR. section 2485fcM3MAl a sinale label shall be Droduced and affixed, as 
apdicable. on each vehicle e a u i ~ ~ e d  with such heaw-dutv diesel enaine. 

4.1 The labelina reauirements for enaine manufacturers. aftermarket 
-- 

APS manufacturers and installers. and oriainal eaui~ment manufacturers are 
as follows: 

4.1.1 Enaine manufacturers. The enaine manufacturer that has 
certified an enaine to the optional NOx idlina emission standard Dursuant 
to Dara~raDh 11 .8.6.3. or certifiedlverified an APS Dursuant to tile 13, 
CCR, section 2485(cI/3I(AI, shall ~roduce the a ~ ~ m ~ r i a t e  label for each 
new enaine or APS Dursuant to oaraara~h 35.8.4.2. below. The label 
shall be affixed on the outside of the vehicle Dursuant to ~ a r a o r a ~ h  

4.1.2 Aftermarket APS manufacturers and installers. An 
aftermarket APS manufacturer that has certifiedlverified an APS Dursuant 
to title 13, CCR. section 24851cK3)IA). shall Droduce the a ~ ~ r o ~ r i a t e  label 
for each APS svstem Dursuant to ~araaraoh 35.8.4.2, below. The label 
shall be affixed on the outside of the vehicle oursuant to ~a raa ra~h  
35.8.4.3 bv the ~ a r t v  that is res~onsible for installing the APS on the 
vehicle. 
1 

manufacturer that has certified an enaine to the o~tional NOx idlinq 
emission standard Dursuant to DaraaraDh 11 .B.6.3. or certifiedlverified an 
APS pursuant to title 13, CCR. section 2485(c113)IAI, shall ~roduce and 

paraara~hs 35.8.4.2 or 35.8.4.3. whichever is a~dicable. 
4.2 Label Format. Fiaure 1 shows a facsimile of the label format for 

an enaine certified to the o~tional NOx idlina emission standard pursuant to 
paraara~h 11.8.6.3. Fiaure 2 shows a facsimile of the label fomlat for an 



enaine in a cetiiedlverified APS pursuant to title 13. CCR. section 
24851c)13XA). The enaine manufacturer. APS manufacturer or oriainai 
wui~ment manufacturer. whichever is aodicable. that produces and affixes 
the labei on the vehicle must ensure that the labei has the following 

-- 

characteristics: 

Fiaure 1 Fiaure 2 

4.2.1 Oval shape. 
4.2.2 Dimensions of no less than 6 inches wide bv 4 inches hiah. 
4.2.3 The color of the outer and inner ellipses shall be dark biue 

and the stars in red. The backaround of the label shali be iiaht biue in 
mior. The size of the stars shall be eaual to the size of the characters as 
specified in paraamoh 35.8.4.2.4 below. 

4.2.4 A vehicle e a u i ~ ~ e d  with an enaine that is certified pursuant 
to ~araara~h  11 .B.6.3 shall have a label with the word "CERTIFIED," and 
below it the phrase "CLEAN IDLE." as shown in Fiaure 1. A vehicle 
1 
2485[c)(3)(A) shall have a label with the word VERIFIED." and below it 
the phrase 'CLEAN APS." as shown in Fiaure 2. The label information 
shall be written in the Enaiish lanauaae with sans serif font. black in color, 
and in upper case letters. The size of the font shall be at least 7/16 inch 
lor 32 ~oints) and the s~acina of the fonts must be such that the lonaest 
phrase (for examde. 'CLEAN IDLE") extends from the left edae to the 

edaes. The labei information shall be centrallv aligned. both verticallv and 
horizontallv. 

4.2.5 A hoioaram as shown in Fiaure 3 shan be embedded within 
the proposed label. The holoaram must cover the entire label. The 
hoioaram shali have the phrase "Clean Skies" re~eatedlv written from 



edae to edae of the label boundaries and each phrase shall be seoarated 
bv a circular bullet. The position of the circular bullet in each line shall be 
exactlv above the soace between the words 'Clean" and "Skies" of the line 
below. The color of the font shall be oranae. The font size" shall be less 
than or eaual to a auarter of the font slze of the phrase "CLEAN IDLE" or 
"CLEAN APS" as soecified in subsection 35.B.4.2.4. above. The 
j, 
overlaid over the text and positioned in the center of the label as shown in 
Fiaure 3, below. 

Shes Clenn SkI 

Fiaure 3 

4 c  
4.3.1 The ap~ropriate label shall be oermanentlv affixed to the 

driver's side of the hood. in an area within one foot bv one foot from the 
top and front edges of the hood. If such an attachment is not feasible, the 
label mav be attached at a different location subiect to advance a ~ ~ r o v a l  
bv the Executive Officer. 

4.3.2 Each label must be affixed in such a manner that it can not 
be removed without destrovina or defacing the label. The label must not 
be affixed to anv vehicle comoonent that can easilv be detached from the 
vehicle. 

4.3.3 The label and anv adhesives used must be desianed to 
withstand. for a oeriod of 10 vears. tv~ical environmental conditions. 
T ~ i c a l  environmental conditions include. but are not limited to. exposure 

4.4 The paw that certifieslverifies the enaine pursuant to paraara~h 

t D y  
produced. Samples of labels oroduced oursuant to this subsection must be 
submitted to the Executive Officer with the ap~licable certification or 
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4.5 Labels on vehicles mav also be a~olied bvdistributors or dealers. 
However. the Dartv that certified the enaine or the APS and ~roduced the . 
labels remains the ultimate Dam responsible for ensurina that the labels arg 
correctlv administered. If the labels are administered bv the dealer or 
distributor. the producer of the label shall include its name and a serial 
number on the label. The location of the ~roducer's name and serial number 
on the label shall be written in the lower part of the label. in the space 
verticallv centered between the label wordina and the inner eili~88S.and the 
f K  
administered must be recorded bv the distributor or dealer and rewrted to 
the parlv res~onsible for Dr~ducina the labels. This information shall be 
maintained bv the ~ar tv  res~onsible for ~roducina the labels for a period of 10 
years, and shall be made available to the Executive Officer upon reauest. 

4.6 A heavy-dutv diesel enaine that has been certified pursuant to 
subsection 11 .B.6.3 shall not be modified or altered unless said modification 
or alteration has been a~proved bv the Executive Officer pursuant to title 13 
CCR sections 2220 throuah 2225. 

4.7 An idlina emission reduction device or svstem that has been 
certifiedlverified pursuant to title 13. CCR, section 24851cM3WAl shall not bg 
modified or altered unless said modification or alteration has been approved 
bv the Executive Officer pursuant to title 13 CCR sections 2470 throuah 
2476 4 

36. Submission of vehicle identification numbers. 1586.079-361 [nla] 



PART ii TEST PROCEDURES 

Subpart I - Emission Regulations for New Diesel-Fueled Heavy-Duty Engines; 
Smoke Exhaust Test Procedure 

Subpart N - Emission Regulations for New Otto-Cycle and Diesel Heavy-Duty 
Engines; Gaseous and Particulate Exhaust Test Procedures 

86.1 360-2007 Supplemental steady-state test; test cycle and procedures. 
January 18,2001. 

A. Federal provisions 

6. California provisions 
1. Emission testing caps for the 2005 and subsequent model years. 

4. Determination of NOx Idling Emissions. The reauirements set forth in 
this subparaara~h a ~ ~ l v  to 2008 and subseauent model vear heaw-dutv diesel 
& 
subsection 11.8.6.3, above. To determine whether an enaine meets the o~tional 
NOx idlinq emission standard, emissions shall be measured bv testina the 
enaine on an enaine dvnamometer as described below. 

4.1 Test Cvcle. The followina 2 mode dutv cvcle shall be Derformed - - 
on a dvnamometer on the test enaine: 

4.1 .I For mode 1, the dvnamometer load or toraue a ~ ~ l i e d  shall 
be based on the vehicle Dower reauirements durina curb idle oDeration. 

8-1 2 

Engine Load 

See 
subparagraph 4.1 .I 

below 

See 
subparagraph 4.1.2 

below 

in mode 
(seconds) 

1800 

1800 

Mode 

2 

Engine Speed 
(rpm) 

Manufacturer 
Recommended Curb idle 

1100 



The enaine manufacturer shall determine the curb idle meed and the 
g~~rooriate test load for the test enaine. The load shall include curb idle 
power reauirements needed for o~eratina enpine accessories, such as the -- 

enaine coolina fan. alternator, coolant ournD. air com~ressor, engine oil 
gnd fuel DumDs and anv other enaine accessorv o~erated durina curb idle 
of the enaine. The load for mode 1 mav not include Dower reauirements 
for o~eratina the air conditioning comDressor or for o~eratina on-board 
gccessories. such as a microwave, refriaerator. television. comwtii. etc., 
& 

4.1.2 For mode 2. the dvnamometer load or toraue ap~lied shall 
pe based o s h e  vehicle Dower reauirements durina idle speed werations 
of 1100 revolutions per minute fmml. The enaine manufacturer shall 
determine the a ~ ~ r o ~ r i a t e  test load for the test enaine. The load shall 
include hiah enaine idle speed Dower reauirements needed for o~eratinq 

-- 

engine accessories. such as the engine coolina fan. ahernator. coolant 
pumD. air comDressor, enaine oil and fuel DumDs. air conditioninq 
comDressor set at maximum ca~acitv. and anv other enaine accessom 
o~erated durina the idle o~eration of the enaine. The total test load shall 
be eaual to the test load so determined plus an additional load of 2- 
kilowatts to take into account the wwer needs for o~eratina on-board 
accessories such as a television. refrigerator. microwave, comDuter. etc. 
4.2 Test Reaulrements. 

4.2.1 Preconditlonina. Prior to measurina emissions. brina the 
enaine to a warm condition as follows: 

la1 If the idling test follows directlv after testina over the 
Federal Test Procedure or the su~~lemental emission tests. 
consider the enaine warm. Bring down the enaxe to the 
manufacturer recommended curb idle weed. ap~lv  the a~~ropriate 
load as determined in sub~araara~h 4.1 .I. and start measuring 
emissions after 10 minutes and onlv after achievina temperature 
stabilitv. Temperature stabilitv mav be determined as the point at 
which the enaine coolant is within 2% of its mean value for at least 2 
minutes. 

/b) If the enaine is cold. warm-UD the enaine bv oDerating it at 
anv meed above ~eak-toraue s~eed and between 65 to 85% of 
maximum ma~ped Dower until the enaine coolant temoerature is 
within 2% of its mean value for at least 2 minutes or until the 
thermostat controls enaine temperature. 
4.2.2 Test Seauence. Followina enaine warm-up as described in 

sub~araaraph 4.2.1. the test shall be Derformed first for mode 1. Brins 
down the enaine to the curb idle  deed. aDDlv the aDDrODria~l0ad as 
determined in sub~araara~h 4.1.1. and start measuring emissions after 10 
minutes and onlv after achievina temDerature stabilitv. Temperature 
stabilitv mav be determined as the mint at which the Gaine coolant is 
wkhin 2% of its mean value for at least 2 minutes. Uoon com~letion of 



mode 1 testina. the engine speed shall be ramped UD to 11 00 mm. Once 
the enaine starts o~eratina at 1100 rDm. a ~ ~ l v  the ap~ropriate load as 
determined in sub~araora~h 4.1.2, and start measurina emissions after 10 
minutes and onlv after achievina temDerature stabilitv. Temperature 
stabilitv mav be determined as the ~o ln t  at which the enaine coolant is 
within 2% of its mean value for at least 2 minutes. The enaine shall be -- 

merated for the Drescribed time in each mode. The soecified test ~Deed 
shall be held to within *50 rDm and the specified toraue shall be held to 
within percent. 

4.2.3 Calculations. For each test mode, calculate the modal 
averaae mass emissions level for each reaulated ~ollutant. in orams per 
hour. the modal averaae power, in brake horsepower and the modal 
averaae soeed, in rDm. 

86.1 370-2007 Not-To-Exceed test procedures. January 18,2001. 

* * * * *  



CALIFORNIA AIR RESOURCES BOARD 

NOTICE OF PUBLIC MEETING T 0 CONSIDER A SUGGESTED CONTROL 
MEASURE FOR AUTOMOTIVE COATINGS 

' 
The Air Resources Board (ARB or Board) will conduct a publh: meeting at the time and 
place noted below to consider approval of a Suggested Control Measire (SCM) for 
emissions of volatile organic compounds (VOC) from the application of automotive 
coatings. 

DATE: October 20,2005 

TIME: 9:00 a.m. 

PLACE: California Environmental Protection Agency 
Air Resources Board 
Byron Sher Auditorium, Second Floor 
1001 1 Street 
Sacramento, California 95814 

This item will be considered at a two-day meeting of the ARB, which Mi m m e n c e  at 
9:00 a.m., October 20,2005, and may continue at 9:00 a.m., October 21,2005. This 
item may not be considered until October 21, 2005. Please consult the agenda for the 
meeting, which will be available at least 10 days before October 20,2005, to determine 
the day on which this item will be considered. 

If you have a disability-related accommodation need, please go to 
h ttD, ./ for assistance or contact the ADA Coordinator 
at (916) 323-4916. If you are a person who needs assistance in a language other than 
English, please contact the Bilingual Coordinator at (916) 324-5049. TTYKDDISpeech- 
to-speech users may dial 7-1-1 for the California Relay Service. 

Background 

Automotive coatings are coatings used in motor vehicle or moble equipment refinishing, 
repair, and restoration. Estimated VOC emissions from automotive coatings in 
California were about 20.7 tons per day in 2001, representing about two peiwnt of the 
total stationary source (stationary and area-wide) VOC emissions. These coatings are 
used for refinishing vehicles such as automobiles, trucks, buses, golf oarts, vans, 
motorcycles, trains, railcars, truck trailers, mobile cranes, bulldozers, and street 
cleaners. 





Under California law, the primary authority for controlling emissions from automotive 
coatings is vested in the local air pollution control districts and air quality management 
districts ("districts", see Health and Safety Code, Sections 39002,40000, and 40001). 
However, the ARB often provides guidance and other assistance to the districts, 
including the development of model rules such as the SCM for automotive coatings. 
The ARB'S authority to do this is provided by sections 39001,39003,39500,39600, 
39602,39605,40916, and 41500 of the Health and Safety Code. 

Of the 35 districts in California, 20 districts have rules regarding automotive coatings. 
Currently, approximately 95 percent of the State's population is covered by the existing 
district rules. The districts that do not have their own rule for automotive coatings 
implement the United States Environmental Protection Agency's (U.S. EPA) National 
Rule. 

Automotive refinishing operations are conducted at auto body repairlpaint shops, 
oroduction auto bodv waint shops, new car dealer reoairl~aint shops, fleet oDerator 
iepairlpaint shops and custom restoration facilities.  he total number of facilities in 
California involved in the repair and refinishing of vehicles is estimated to range from 
about 4,000 to over 6,000. 

ARB staff developed the proposed SCM in consultation with the districts, the affected 
industry representatives, and the U.S. EPA. The proposed SCM is designed to be used 
by the districts as a model when they adopt or amend rules regarding automotive 
coatings. The proposed SCM will provide statewide uniformity, enhance enforcement, 
and reduce VOC emissions. 

The Board's approval of the proposed SCM will not impose binding requirements on any 
person. Binding requirements will only be imposed if a district adopts the SGM as a 
district rule. Upon adoption, a district rule would then apply to affected persons within 
the jurisdiction of the distrlct. In addition, the Board's approval of the SCM will not 
impose an obligation on any district to subsequently adopt the SCM. It will be up to 
each district to decide if adoption of the SCM as a dlstrict rule is needed to awin the 
state and federal ambient air quality standards within the district. Automotive coatings 
rules now in place in the districts will remain in effect, unchangsd, until district adoption 
of the SCM. 

Description of the Proposed SCM 

The proposed SCM applies to manufacturers, distributors, sellers, and users of 
automotive coatings. The proposed SCM applies to c o a t i  that are used to coat any 
part or component of motor vehicles (such as cars, buses, and golf carts) or mobile 
equipment (such as railcars and tractors). The proposed SCM also applies to 
manufacturers, distributors, sellers, and users of surface preparation and clean-up 
solvents associated with the use of automotive coatings. Implementation of the 





proposed SCM would reduce VOC emissions by 13.4 tons per day statewide beginning 
in 2009. 

The proposed SCM does not apply to ae~OS0l coatings (e.g., spray paint) or automotive 
coatings that are sold, supplied, or offered for sale in 0.5 fluid ounce or smdler 
containers intended to be used by the general public to repair tiny surface 
imperfections. The proposed SCM also does not apply to coa€ings applied to motor 
vehicles or mobile equipment, or their associated parts and components, during 
manufacture on an assembly line. 

The proposed SCM differs from the U.S. EPA's National Rule and current district rules 
by eliminating the composite VOC limit for base coat (color) and clear coatings systems. 
The composite VOC limit is being replaced with individual VOC limits for color coatings 
and clear coatings. The proposed SCM specifies VOC limits for 12 coating categofies; 
these limits would become effective on January 1,2009. 

The coating categories include dear coatings, color coatings, singla-stage coatings, 
primers, and a variety of specialty coatings such as pretwatment coatings and adhesion 
promoters. If the coating is represented in such a way that indicates it can be used for 
more than one of the coating categories listed, then the lowest, or most pstrictive, VOC , 

content limit will apply. 

If a coating does not meet any of the definitions for the categories listed, that coating will 
fall into the category labeled "Any other coating type" and a VOC limit of 250 grams per 
liter will apply. Limits are expressed in grams of VOC per liter of coating as applied, 
excluding the volume of any water and exempt compounds. 

The proposed SCM specifies that no person shall manufacture, blend, mpwkge for 
sale, supply, sell, offer for sale, distribute, or apply any autommtive coating or 
automotive coating component that does not meet the VOC llmits in the proposed SCM. 

The proposed SCM also prohibits anyone from possessing (at an aUfambtiVe refinishing 
facility) any coating that does not meet the VOC Hmits Listed, except when the coatina is 
used with an approved emission control system that is at least 85 pemnt efficient. 6 is 
a violation of the proposed SCM to solicit, require, or soecifv the use of a watina that 
does not meet the voc limits set forth in the b r o p o s e d ' ~ ~ ~ ,  unless fhe coatings are 
used at a facilijl that complies with the alternative compliance provisions. 

The manner in which coatings may be applied is specified in the proposed SCM. With 
the exception of underbody coatings, truck bed liner coatings, coatings used in graphic 
arts, and coatings of any type if less than one fluid ounce, the automati mating must 
be appted by brushing, dipping, rolling, electrostatic spraying, or sprayinQ with a 
high-volume, low-pressure spray gun or its approved equivalent. 

The proposed SCM prohibits the use of cleaning solvents that exceed a VDC content of 
25 grams par liter at an automotive refinishing facility. Any mating components, 





coatings, and VOC-containing products used for cleaning must be stored in closed, 
vapor-tight containers when not in use. Spray guns must be cleaned in a closed system 
or its approved equivalent. 

The proposed SCM has re~ordkeeping and labeling requirements. The proposed SCM 
reauires each manufeurer to provide written data for each of their proctucts that 
indude the physical propdies of the coating, coating component, or solvent. 
~anufhlcturersmust also clearly label all coatings and c08ting components with the 
a~dicable coatinus category and the VOC content. Manwfacturers must label solvents - - 
Gih the voc content. 

Those who use automotive coatings are required under the pmposed SCM .to keep 
records indicating the name and manufecturer of the coating, method of applying the 
coating, coating type and mix ratio, VOC content of the coating, and whether the 
product used is a coating or a solvent. This information, along with manufacturer's data 
sheets or other written materials that provide the actual and regulatory \FOC content and 
purchase records listing the coating type, name, and volume of coatings or solvents 
must be kept at the location where the coatings are applied for a minimum of three 
years. ~ h e s e  records are to be made available for inspection upon request. 

Anyone using an approved emission control system instead of vslng m i n g s  that meet 
the VOC limits In the proposed SCM must keep daiiy records, to be maintained for a 
minimum of three years. These records will prove continuous and correct use of the 
control system during the time that emissions are occuning. 

AVAlLABlLlTY OF DOCUMENTS AND AGENCY C O R S ~ T  PERBQN5 

The ARB staff has prepared a S M  Report on the proposed SCTM. The ShW Report 
contains the full text of the proposed SCM, and discusses the background, neoassity 
for, technical basis, and the environmental and economic impacts of the pruptssed SCM. 

Copies of the Staff Report may be obtained from the ARB'S Public Infiatmation Office, 
1001 I Street, Visitors and Environmental Services Center, la Floor, Ga~ramento, CA 
95814, (916) 322-2990. In addition, this notice and the SWf R w r t  win be available on 
the ARB internet site at htt D :J hwv .a .ca. rb wi c Q a t i W a u t ~ ~ I ' s W ~ r n . h t m .  

Inquiries concerning the substance of the proposed SCM may be directed to 
Mr. Jose Gomez at (916) 324-8033 or by email at -arb.m.auv, or 
Mr. David Mehl at (916) 324-8177 or by email at dmehl&idart>.ca.aov. 

SUBMITTAL OF COMMENTS 

The public may present comments relating to this matter orany or in writing at the 
meeting, and in writing or by email before the meting. To be considered by the'5oard, 
written submissions not physimily submitted at the public meeting must be received no 
later than 12:00 noon, October 19,2@05, and addressed to the following: 





Postal mail is to be sent to: 

Clerk of the Board 
Air Resources Board 
1001 1 Street, 23'C' Floor 
Sacramento, California 9581 4 

Electronic mail is to be sent to eutocoatBlisWw.arb.ca.qov and reoeived by the ARB 
no later than 12:OO noon, October 'i9,2005. 

Facsimile transmissions are to be transmitted to the Clerk of the Board at 
(916) 322-3928 and received at the ARB no later than 12:UO noan Octerbsr 19,2005. 

The Board requests, but does not require, that 30 copies of any written statement be 
submitted and that all written statements be filed at teast 10 days prior to the public 
meeting so that ARB staff and Board Members have time to fully consider each 
document. The Board encourages members of the public to bring to the attention of 
staff in advance of the public meeting any suggestions for rnodiication of the proposed 
suggested control measure. 

CALIFORNIA AIR RESOURCES BOARD 

Catherine Witherspoon 
Executive Officer 

Date: September 20,2005 
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CALIFORNIA AIR RESOURCES BOARD 

NOTICE OF PUBLIC MEETING TO CONSIDER A SUGGESTED CONTROL 
MEASURE FOR AUTOMOTIVE COATINGS 

The Air Resources Board (ARB or Board) will conduct a public meeting at the time and 
 lace noted below to consider aD~roval of a Suaaested Control Measure lSCMl for 
emissions of volatile organic co+unds (V0~jf;orn the application of automohve 
coatings. 

DATE: October 20,2005 

TIME: 9:00 a.m. 

PLACE: California Environmental Protection Agency 
Air Resources Board @ 

Byron Sher Auditorium, Second Floor 
1001 1 Street 
Sacramento, California 95814 

This item will be considered at a two-day meeting of the ARB, which will commence at 
9:00 a.m., October 20,2005, and may continue at 9:00 a.m., October 21,2005. This 
item may not be considered until October 21,2005. Please consult the agenda for the 
meeting, which will be available at least 10 days before October 20,2005, to determine 
the day on which this item will be considered. 

If you have a disability-related accommodation need, please go to 
htt~://www.arb.ca.aov/html/ada/ada.htm for assistance or contact the ADA Coordinator 
at (916) 323-4916. If you are a person who needs assistance in a language other than 
English, please contact the Bilingual Coordinator at (916) 324-5049. TTYTTDDISpeech- 
to-Speech users may dial 7-1-1 for the California Relay Service. 

Background 

Automotive coatings are coatings used in motor vehicle or mobile equipment refinishing, 
re~air, and restoration. Estimated VOC emissions from automotive coatinas in 
~alifornia were about 20.7 tons per day in 2001, representing about two of the 
total stationary source (stationary and area-wide) VOC emissions. These coatings are 
used for refinishing vehicles such as automobiles, trucks, buses, golf carts, vans, 
motorcycles, trains, railcars, truck trailers, mobile cranes, bulldozers, and street 
cleaners. 



Under California law, the primary authority for controlling emissions from automotive 
coatings is vested in the local air pollution control districts and air quality management 
districts ("districts", see Health and Safety Code, Sections 39002,40000, and 40001). 
However, the ARB often provides guidance and other assistance to the districts, 
including the development of model rules such as the SCM for automotive coatings. 
The ARB'S authority to do this is provided by sections 39001,39003,39500,39600, 
39602,39605,40916, and 41500 of the Health and Safety Code. 

Of the 35 districts in California, 20 districts have rules regarding automotive coatings. 
Curtently, approximately 95 percent of the State's population is covered by the existing 
district rules. The districts that do not have their own rule for automotive coatings 
implement the United States Environmental Protection Agency's (U.S. EPA) National 
Rule. 

Automotive refinishing operations are conducted at auto body repairlpaint shops, 
production auto body paint shops, new car dealer repairlpaint shops, fleet operator 
repairlpaint shops and custom restoration facilities. The total number of facilities in 
California involved in the repair and refinishing of vehicles is estimated to range from 
about 4,000 to over 6,000. 

ARB staff developed the proposed SCM in consultation with the districts, the affected 
industry representatives, and the U.S. EPA. The proposed SCM is designed to be used 
by the districts as a model when they adopt or amend rules regarding automotive 
coatings. The proposed SCM will provide statewide uniformity, enhance enforcement, 
and reduce VOC emissions. 

The Board's approval of the proposed SCM will not impose binding requirements on any 
person. Binding requirements will only be imposed if a district adopts the SCM as a 
district rule. Upon adoption, a district rule would then apply to affected persons within 
the jurisdiction of the district. In addition, the Board's approval of the SCM will not 
impose an obligation on any district to subsequently adopt the SCM. It will be up to 
each district to decide if adoption of the SCM as a district rule is needed to attain the 
state and federal ambient air quality standards within the district. Automotive coatings 
rules now in place in the districts will remain in effect, unchanged, until district adoption 
of the SCM. 

Description of the Proposed SCM 

The proposed SCM applies to manufacturers, distributors, sellers, and users of 
automotive coatings. The proposed SCM applies to coatings that are used to coat any 
part or component of motor vehicles (such as cars, buses, and golf carts) or mobile 
equipment (such as railcars and tractors). The proposed SCM also applies to 
manufacturers, distributors, sellers, and users of surface preparation and clean-up 
solvents associated with the use of automotive coatings, Implementation of the 



Postal mail is to be sent to: 

Clerk of the Board 
Air Resources Board 
1001 I Street, 23d Floor 
Sacramento, California 9581 4 

Electronic mail is to be sent to autocoat@listserv.arb.caaov and received by the ARB 
no later than 12:OO noon, October 19,2005. 

Facsimile transmissions are to be transmitted to the Clerk of the Board at 
(916) 322-3928 and received at the ARB no later than 12:OO noon October 19,2005. 

The Board requests, but does not require, that 30 copies of any written statement be 
submitted and that all written statements be tiled at least 10 days prior to the public 
meeting so that ARB staff and Board Members have time to fully consider each 
document. The Board encourages members of the public to bring to the attention of 
staff in advance of the public meeting any suggestions for modification of the proposed 
suggested control measure. 

CALIFORNIA AIR RESOURCES BOARD 

Catherine Witherspoon C/ 
Executive Officer 

Date: September 20,2005 





proposed SCM would reduce VOC emissions by 13.4 tons per day statewide beginning 
in 2009. 

The proposed SCM does not apply to aerosol coatings (e.g., spray paint) or automotive 
coatings that are sold, supplied, or offered for sale in 0.5 fluid ounce or smaller 
containers Intended to be used bv the aeneral ~ubl ic to re~air tinv surface 
imperfections. The proposed SCM also does not apply to'coatings applied to motor 
vehicles or mobile equipment, or their associated parts and components, during 
manufacture on an assembly line. 

The proposed SCM differs from the U.S. EPA's National Rule and current district rules 
by eliminating the composite VOC limit for base coat (color) and clear coatings systems. 
The composite VOC limit is being replaced with individual VOC limits for color coatings 
and clear coatings. The proposed SCM specifies VOC limits for 12 coating categories; 
these limits would become effective on January I, 2009. 

The coating categories include clear coatings, color coatings, single-stage coatings, 
primers, and a variety of specialty coatings such as pretreatment coatings and adhesion 
promoters. If the coating is represented in such a way that indicates it can be used for 
more than one of the coating categories listed, then the lowest, or most restrictive, VOC 
content limit will apply. 

If a coating does not meet any of the definitions for the categories listed, that coating will 
fall into the category labeled "Any other coating type" and a VOC limit of 250 grams per 
liter will apply. Limits are expressed in grams of VOC per liter of coating as applied, 
excluding the volume of any water and exempt compounds. 

The proposed SCM specifies that no person shall manufacture, blend, repackage for 
sale, supply, sell, merfor sale, distribute, or apply any automotive coating or 
automotive coating component that does not meet the VOC limits in the proposed SCM. 

The proposed SCM also prohibits anyone from possessing (at an automotive refinishing 
facility) any coating that does not meet the VOC limits fisted, except when the coating is 
used with an approved emission control system that is at least 85 percent efficient. i t  is 
a violation of the proposed SCM to solicit, require, or specify the use of a coating that 
does not meet the VOC limits set forth in the proposed SCM, unless the coatings are 
used at a facility that complies with the alternative compliance provisions. 

The manner in which coatings may be applied is specified in the proposed SCM. With 
the exception of underbody coatings, truck bed liner coatings, coatings used in graphic 

, , arts, and coatings of any type if less than one fluid ounce, the automotive coating must 
be applied by brushing, dipping, rolling, electrostatic spraying, or spraying with a 
high-volume, low-pressure spray gun or its approved equivalent. 

? 

The proposed SCM prohibits the use of cleaning solvents that exceed a VOC content of 
25 grams per liter at an automotive refinishing facility. Any coating components, 



coatings, and VOC-containing products used for cleaning must be stored in closed, 
vapor-tight containers when not in use. Spray guns must be cleaned in a closed system 
or its approved equivalent. 

The proposed SCM has recordkeeping and labeling requirements. The proposed SCM 
requires each manufacturer to provide written data for each of their products that . 
include the physical properties of the coating, coating component, or solvent. 
Manufacturers must also clearly label all coatings and coating components with the 
applicable coatings category and the VOC content. Manufacturers must label solvents 
with the VOC content. 

Those who use automotive coatings are required under the proposed SCM to keep 
records indicating the name and manufacturer of the coating, method of applying the 
coating, coating type and mix ratio, VOC content of the coating, and whether the 
product used is a coating or a solvent. This information, along with manufacturer's data 
sheets or other written materials that provide the actual and regulatory VOC content and 
purchase records listing the coating type, name, and volume of coatings or solvents 
must be kept at the location where the coatings are applied for a minimum of three 
years. These records are to be made available for inspection upon request. 

Anyone using an approved emission control system instead of using coatings that meet 
the VOC limits in the proposed SCM must keep daily records, to be maintained for a 
minimum of three years. These records will pmve continuous and correct use of the 
control system during the time that emissions are occurring. 

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSONS 

The ARB staff has prepared a Staff Report on the proposed SCM. The Staff Report 
contains the full text of the proposed SCM, and discusses the background, necessity 
for, technical basis, and the environmental and economic impacts of the proposed SCM. 

Copies of the Staff Report may be obtained from the ARB'S Public Information Office, 
1001 1 Street. Visitors and Environmental Services Center, 1" Floor. Sacramento. CA 
95814, (916) 322-2990. In addition, this notice and the Staff Report will be available on 
the ARB internet site at htt~://www.arb.ca.aov/coatinas/autore~n/scm/scm.htm. 

Inquiries concerning the substance of the proposed SCM may be directed to 
Mr. Jose Gomez at (916) 324-8033 or by email at jaornez@arb.ca.aov, or 
Mr. David Mehl at (916) 324-8177 or by email at dmehlL3arb.ca.aov. 

SUBMITTAL OF COMMENTS 

The public may present comments relating to this matter orally or in writing at the 
meeting, and in writing or by email before the meeting. To be considered by the Board, 
written submissions not physically submitted at the public meeting must be received no 
later than 12:OO noon, October 19,2005, and addressed to the following: 
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EXECUTIVE SUMMARY 

In this executive summary, we provide a summary of the information provided in the 
staff report. The executive summary is written in "question and answer" format and 
includes: 

9 Background; 
9 SCM development process and evaluation of alternatives; 
9 Summary of the proposed Suggested Control Measure (SCM); 
> Technical analysis of coating categories in the proposed SCM; 
9 Environmental Impacts; 
9 Economic Impacts; and 
9 Future Plans. 

I. BACKGROUND 

What are automotive coatings7 

Automotive coatings, as defined in the SCM, are coatings that are applied to motor 
vehicles and mobile equipment. Automotive coatings are sold as components that 
must be mixed to be applied. The main coating categories include ~rimers. color 
coatings, and clear coailngs. These three broGd categories of coatings account for 
about 84 percent of the sales reported in 2001. The remaining sales consist of a 
variety of coatings such as pretreatment coatings or adhesion prombters intended for 
use on bare metal or plastics. Automotive coatings, as defined in this SCM. do not 
include aerosol coatings (e.g., spray paint) or origmal equipment manufacturer coatings, 

What are the emissions from automotive coatings? 

The annual average volatile organic compound (VOC) emissions from automotive 
coatings are estimated to be about 20.7 tons per day in California in 2001 or about two 
percent of the total stationary source VOC emissions statewide. When automotive 
coatings are applied, the solvents that hold the coatings in suspension evaporate into 
the atmosphere and contribute to VOC emissions. 

VOC emissions are precursors to the formation of ozone and particulate matter (PM), 
California's most serious air quality problems. VOCs react photochemicatiy with oxides 
of nitrogen (NO,) to form ozone. Ozone is a strong oxidizer that irritates the human 
respiratory system, increases airway hyperreactivity, increases airway inflammation, 
and damages plant life and property. Exposure to ozone is also associated with 
premature death, hospitalization for cardiopulmonary causes, asthma episodes and 
restrictions in physical activity. VOCs also react in the atmosphere to form PM which 
consists of very small liquid and solid particles suspended in the air. PM includes 
particles smaller than 10 microns in size (PMlo), as well as the subset of fine particles 
smaller than 2.5 microns in size (PM2.5). PMTO and PM2.5 are inhaled deeply into the 
lungs and reduce human pulmonary function. Premature deaths linked to PMlo and 



PM2.5 exposure are now at levels comparable to deaths from motor vehicles and second 
hand smoke. PMlo and PM2.5 may also contain toxic compounds. In the atmosphere, 
PMqo and PM2.5 reduce visibility. 

Who is responsible for controlling VOC emissions from automotive coatings? 

Control of emissions from automotive coatings is primarily the responsibility of the local 
air pollution control and air quality management districts (districts). However, the Air 
Resources Board (ARB) provides technical support to districts through the development 
of SCMs and other similar efforts. ARB staff, in cooperation with the districts, has 
developed the proposed SCM for automotive coatings. The SCM will serve as a model 
for districts when adopting and amending their automotive coatings rules. The 
proposed SCM, in part, relies upon the efforts of the Enforcement Managers Committee 
of the California Air Pollution Control Officers' Association. The proposed SCM reflects 
nearly four years of study of automotive coatings, and was developed in cooperation 
with the districts, the United States Environmental Protection Agency (US. EPA), and 
the affected industry. 

Why are we proposing the SCM? 

We are proposing the SCM to promote consistency and uniformity among district rules 
and to achieve VOC emission reductions. The proposed SCM will also improve the 
enforceability of the rules by simplifying coating categories and establishing individual 
VOC limits for color coatings and clear coatings. 

The proposed SCM will achieve significant emission reductions from this category. 
Manv of the facilities that use these coatinas are located in or near residential areas 
and can create disproportionate impacts tineighborhoods. Reducing emissions in 
neigborhoods is part of the ARB'S ~nvironmencal Justice Policies and Goals. The 
emission reductions achieved bv the SCM will helo the districts meet state 
implementation plan (SIP) and kalifornia Clean A/r ~ c t  (CCAA) plan requirements. 

How are emissions from automotive coatings controlled in the SCM? 

Automotive coatings contain solvents which evaporate when they are applied. Most of 
the solvents used in automotive coatings are VOCs that contribute to California's air 
quality problems. The SCM controls VOC emissions by establishing limits on the VOC 
content of automotive coatings. These VOC limits are expressed in grams of VOC per 
liter of coating, less water and exempt compounds, and vary with each coating 
category. In general, manufacturers will meet the VOC limits by replaci~g some of the 
solvents in automotive coatings with water or other exempt compounds , or by 
increasing the amount of solids, such as resins and pigments or a combination of these 
approaches. 

' Solvents with low photochemical reactivity 

ES-2 
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II. SUMMARY OF PROPOSED SUGGESTED CONTROL MEASURE (SCM) 

What automotive coating categories are in the proposed SCM? 

As shown in Table ES-1 below, the proposed SCM (see Appendix A) will establish VOC 
content limits for twelve coating categories of automotive coatings. Many of these 
automotive coating categories are similar to those in existing district rules. The SCM 
would lower VOC limits for many categories but would retain some VOC limits currently 
in effect in California. 

English units are provided for information only. VOC limits are expressed in grams VOC per liter of 
coating, less water and exempt compounds. 

How does the proposed SCM differ from existing district rules? 

Current district rules have two sets of VOC limits for automotive coatings. The 
automotive coatings used on passenger cars typically have higher VOC limits than the 
automotive coatings used on large vehicles such as trucks and buses (commonlv 
referred to as ~ r o u p  I and ~ r o u p  II vehicles). The district rules also have cornpisite 
VOC limits for multi-stage systems that apply to the total VOC content of the color coat 
and clear coat combined. The proposed SCM would establish a single set of VOC 
limits for all automotive coatings and would eliminate the composite VOC limits for 
multi-stage systems. The key differences between the proposed SCM and the existing 
district rules are discussed below. 
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The SCM: 

9 Combines the Group I and Group II vehicle categories, and establishes the same 
VOC limits for passenger vehicles, heavy-duty vehicles, and mobile equipment. 
This would improve enforcement and simplify recordkeeping; 

9 Eliminates the composite VOC limit for multi-stage systems, and replaces it with 
specific VOC limits for clear coatings and color coatings. This would improve 
enforcement; 

9 Simplifies and combines district coating categories reducing the total number of 
categories from thirty-four to twelve. See Table IV-3 in Chapter IV for a list of 
coating categories typically found in district rules and the corresponding category 
in the proposed SCM; 

9 Eliminates the specialty coatings category and replaces it with two specific 
category limits. The survey data indicate that several coating types qualifying for 
a high VOC limit under the districts' specialty coatings category were not sold in 
California in 2001 ; 

9 Establishes a prohibition of possession provision, which would prohibit any 
person from having, at any automotive refinishing facility, coatings or solvents 
that do not comply with the proposed VOC limits. Only one district rule currently 
has a prohibition of possession. This would improve enforcement; 

9 Establishes a 25 grams per liter VOC limit for solvents used in cleaning 
operations, including surface preparation and spray gun cleaning. This limit is 
consistent with the most stringent district VOC limit for solvents which is in the 
South Coast Air Quality Management District (SCAQMD); 

9 Improves recordkeeping and labeling. The SCM sets consistent recordkeeping 
requirements for the coating end user. The SCM also establishes labeling 
requirements for coating manufacturers which would improve enforcement; and 

9 Exempts tertiary butyl acetate from the VOC definition to provide compliance 
flexibility. 

A more complete discussion of the requirements of the proposed SCM can be found in 
Chapter Ill. The proposed regulatory language is in Appendix A. These proposed 
changes would provide statewide consistency and increase the enforceability of district 
rules. 

Are any products exempt from the SCM? 

Yes. The SCM does not apply to original equipment manufacturer (OEM) automotive 
coatings that are covered by separate district rules. The SCM also does not apply to 



aerosol consumer products and aerosol coatings. However, these products are subject 
to the ARB'S statewide consumer products and aerosol coatings regulations, 
respectively. Products manufactured for use outside of the applicable district, or for 
shipment to other manufacturers for reformulation or repackaging are also exempt. 

Who would be affected by the proposed SCM? 

If adopted by the districts, the proposed SCM would apply to anyone who sells. 
supplies, offers for sale, or manufactures any automotive coatings for use within the 
applicable district, as well as any person who applies or solicits the application of any 
automotive coating within the district. The primary impact would be on manufacturers 
and users of the coatings. Manufacturers would need to reformulate some products. 
Distributors of automotive coatings would also be impacted. 

Distributors and retailers who must ensure that they are selling or supplying products 
that com~lv with the new VOC limits will be impacted. Because of the com~etitive 
nature o i  this industry, some distributors may incur additional costs because they elect 
to absorb some of the cost to transition automotive refinishing facilities to using lower 
VOC coatings. Suppliers of resins, solvents, and other ingredients may be impacted, 
depending on whether demand for their products changes. Although determined to be 
small, the cost to consumers for vehicle refinishing may increase for some automotive 
coatings. 

Which districts are expected to adopt the proposed SCM? 

At a minimum, we expect the 20 districts that currently have automotive coatings rules 
to amend their rules based on the SCM. These districts are listed in Table ES-2 below. 
SCAQMD is expected to be the first district to adopt the SCM. 

We have worked closely with the districts in developing the SCM. As a result, we 
encourage districts to adopt the SCM without major changes. We recognize that 
districts have the authority to include limited and specific exemptions to meet local 
needs. However, we anticipate that VOC limits, definitions, and implementation dates 
will not be changed. This will help to achieve uniformity across the State. 

Districts without specific rules for automotive coatings may want to consider adopting 
the SCM to help them achieve the State and federal ambient air quality standards. 
Districts without specific automotive coatings rules will continue to be subject to the 
VOC limits in the U.S. EPA's National Rule. 



Ill. SCM DEVELOPMENT PROCESS AND EVALUATION OF ALTERNATIVES 

How did ARB staff develop the proposed automotive coatings SCM? 

The SCM was developed in cooperation with districts, the U.S. EPA, the automotive 
coatings manufacturers, the collision repair industry, and other interested parties. The 
SCM development process included the following activities: (1) a comprehensive 
survey of automotive coatings manufacturers; (2) technical analyses of all the coating 
categories proposed in the SCM; (3) meetings with districts and U.S. EPA Region IX, 
and industry representatives; (4) an evaluation of potential environmental impacts; and 
(5) an analysis of the cost impacts. ARB staff also conducted six public workshops and 
several meetings and conference calls with individual manufacturers and other 
interested parties. Table ES-3 provides a chronology of the major meetings held during 
the SCM development process. 
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Who has participated in the process? 

The districts, the U.S. EPA, automotive coatings manufacturers and marketers, trade 
associations, and representatives of automotive refinishing facilities have been active in 
the development of the proposed SCM. 

What information was gathered in the ARB's 2002 Automotive Coatings Survey? 

The ARB's 2002 Automotive Coatings Survey (2002 Survey) collected detailed sales 
and formulation data from 17 manufacturers that sold automotive coatinas in California 
in 2001. This information was collected by coating category, and was either 
on a product specific basis, or for a group of products in the case of color coatings. The 
2002 Survey also requested for each product, or group of products, the complete 
formulation (the speciation of the VOC ingredients, exempt solvents, and solids). See 
Appendix B for complete details of the type of information collected as part of the 2002 
Survey. The technical information gathered in the 2002 Survey was used, along with 
other information, to develop the proposed SCM. 

Did ARB staff evaluate alternatives to the proposed SCM? 

Yes. Under the Calfornia Environmental Quality Act (CEQA), project alternatives 
should be identified in the Environmental Impact Assessment. Alternatives include 
measures for attaining the objectives of the proposed project. The alternatives analysis 
provides a means for evaluating the comparative merits of each alternative. An 
alternative evaluatina the merits of not havina the Proiect must also be included. The 
alternatives considered feasible are then eviuated f i r  potential environmental impacts 
that may result from their implementation. 

The following alternatives were considered, but were rejected in favor of the proposed 
SCM: 

1) No project, assuming that the SCM will not be adopted; and 
2) Extending the effective date from January 1,2009 to January 1,2010; 

The no project alternative was rejected because it would not achieve emission 
reductions necessary to attain the State and federal ambient air aualitv standards. The 
extended effective date alternative was rejected because compliant coatings are 
currentlv available or will be available before the orooosed effective date of 



How were the proposed VOC limits In the SCM established? 

Although some of the VOC limits in the proposed SCM are equivalent to those in , 
SCAQMD's Rule 1151, ARB staff performed an independent analysis of each of the 
proposed VOC limits. These analyses are included in Chapter IV of the staff report. In 
proposing each of the VOC limits, ARB staff considered: (1) the results of the ARB'S 
2002 Survey; (2) the number of complying products currently on the market; 
(3) discussions with coating manufacturers, marketers and representatives of 
automotive refinishing facilities; and (4) trade journals and other literature related to the 
product category. As mentioned previously, the proposed VOC limits are the result of 
extensive interaction with the affected coatings industry, including discussions during 
six public workshops and several meetings and conference calls. Although each of the 
proposed limits is based on factors unique to each individual coating category, the 
following guiding principles were applied: 

Technological and commercial feasibility - assuring that reformulation 
technologies will be available by the effective date for each proposed limit, and 
that the overall performance of complying products will be similar to that of 
noncomplying products. 

> Emission reductions achieved - assuring that our overall proposal will achieve 
the maximum feasible reduction in emissions. 

k Minimize the potential for the use of Toxic Air Contaminants (TAC) - assuring 
that the proposal can be met without a significant increased use of TACs. 

IV. COMPLIANCE WITH THE SCM PROPOSAL 

How will manufacturers reformulate their products to comply with the VOC 
limits? 

Manufacturers of coatings above the proposed VOC limits will need to reformulate 
some of their products to meet the applicable VOC limits. Manufacturers have the 
flexibility to choose any formulation that meets the applicable VOC limits and the 
reformulation options vary with each coating category (see Chapter IV of the staff 
report). In general, VOC solvents will need to be reduced by increasing the amount of 
water, exempt solvents, or coating solids. In solvent-borne products, VOC solvents 
may be partially replaced with exempt solvents such as acetone, 
parachlorobenzotrifluoride (PCBTF) or tertiary butyl acetate (if districts exempt TBAC 
from their VOC definitions). These changes may also require the use of different resin 
systems. For example, a higher solids formulation may need to use a less viscous 
resin system to improve flow and leveling. Solvent-borne products may also be 
reformulated to a water-borne system. As mentioned previously, ARB staff has 
proposed VOC limits that can be met without an increase in the use of TACs. 
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For the color coating category, there are water-borne coatings available that meet the 
proposed VOC limit. Water-borne color coatings have been used in Europe for about 

, ten years and are being mandated there as of January I, 2007. Manufacturers' 
literature for water-borne color coatings indicate that they perform as well as solvent- 
borne color coatings when applied properly. 

Manufacturers have stated that additional color development is required before the 
water-borne color coatings that are currently marketed in Europe can be fully introduced 
in California. While manufacturers have indicated that most likely they will meet the 
color coating limit with water-borne coatings, they do not rule out the possibility of a 
solvent-borne reformulation option. 

Are the VOC limits proposed in the SCM technologically and commercially 
feasible? 

Yes. Most of the VOC limits in the proposed SCM are based on coating technologies 
that have been available since 2001. ARB staff analyted our 2002 Survey data, 
consulted with coating manufacturers, evaluated coatings being used in Europe, and 
reviewed technical literature to determine appropriate VOC limits. As explained in detail 
in Chapter IV of the staff report, staff believes all of the VOC limits in the proposed 
SCM are technologically and commercially feasible by the effective date. 

Our 2002 Survey results demonstrate that for nearly all the coating categories proposed 
in the SCM, products are currently available that comply with the proposed limits. Nine . . 
of the twelve categories for which we are proposing V ~ C  limits have products that 
would meet the proposed limits. The complying marketshares vary with each coating 
category; however, this is not unexpected since the current VOC reauirements also varv 
throughout the State. The coating &ategory called "any other coatin$ type" has no 

. 
complying products because it was established as a catch-all category for which no 
products were reported in the 2002 Su~ey.  Only two coating categories with reported 
products, adhesion promoters and pretreatment coatings, do not currently have 
compliant products in the marketplace. However, at least one coating manufacturer 
has indicated that they will sell compliant coatings in these categories prior to the 2009 
effective date. Staff will conduct a technology assessment approximately one year prior 
to the implementation date for all the VOC limits that are more stringent than existing 
district limits. This technology review is a standard practice for identifying any 
unanticipated problems prior to implementation of the proposed VOC limits. 

Will the reformulated products perform similar to existing products? 

Yes. ARB staff concluded that the performance of the compliant products would be 
similar to the performance of their higher VOC counterparts. This conclusion is based 
on: 

1) The current availability of complying products in the marketplace; 



2) ARB staffs analyses of each product category, as detailed in Chapter IV; and 
3) The extended use of complying products both here and in Europe in the case of 

water-borne color coatings. 

What will the automotive refinishing facilities need to do to comply with the 
proposed SCM? 

Automotive refinishing facilities will need to use compliant coatings or use control 
devices to reduce VOC emissions from their operations. Currently, only a few 
automotive refinishing facilities use control devices to reduce voc emissions. If 
manufacturers comply with the proposed VOC limit for color coatings with water-borne 
coatings, automotive refinishing facilities may need to purchase air movement 
eaui~ment and mav need to install heaters to accelerate drying. There are several 
t e c h n o ~ o ~ ~  optionithat can be used by automotive refinishing-facilities depending on 
their specific needs and their current equipment configurations. Smaller facilities may 
be able to purchase less expensive air movement equipment and may not need to 
install heaters because they have a lower volume of production. Chapter VII and 
Appendix C present our analysis of the costs automotive refinishing facilities may incur 
to comply with the proposed SCM. 

What are the emission reduction benefits from the automotive coatings SCM 
proposal? 

The total emission reduction from statewide implementation of the proposed VOC limits 
is estimated to be about 13.4 tons per day (tpd) in California. This reduction equates to 
about a 63 percent reduction in the total VOC emissions from the coating categories in 
the SCM. 

Table ES-4 shows the estimated emission reductions by coating category. 

8 
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Total 13.4 



V. ENVIRONMENTAL IMPACTS 

Both CEQA and ARB policies require the ARB to evaluate the potential adverse 
environmental impacts of proposed projects. The ARB is authorized to prepare a plan 
or other written document (such as an environmental analysis chapter in the staff 
report) in lieu of an environmental impact report. Chapter VI presents a detailed 
analysis of the environmental impacts of the proposed SCM. 

What are the expected environmental benefits of the automotive coatings SCM? 

The primary environmental benefit of the SCM will be a reduction in the formation of 
tropospheric (ground level) ozone, PMto and PM2.5. It has long been known that 
exposure to ground level ozone, PM~oand PM2.s have adverse impacts on public health, 
Research has shown that, when inhaled, ozone, PMIO and PM2.5can cause respiratory 
problems, aggravate asthma, and impair the immune system. 

In the presence of sunlight, the VOCs from automotive coatings and other sources 
react with oxides of nitrogen (NO*) to form ozone. In addition, VOCs have been found 
to be a source of PMlo and PM2.5, either through condensation of the VOCs or complex 
reactions of VOCs with other compounds in the atmosphere. Therefore, districts that 
adopt the SCM will reduce their VOC emissions and experience a positive impact on air 
quality and public health. The exact reductions in ozone, PMlo and PM2.5 cannot be 
accurately predicted due to the wide variety of factors that impact the formation of 
ozone, PMlo and PM2.5. These factors include atmospheric conditions, the ratio of 
VOCs to NOw in the atmosphere, and the reactivity (ozone formation potential) of the 
individual VOCs emitted. However, numerous scientific studies have shown that by 
reducing VOC emissions, ozone, PMlo and PM2.5concentrations are reduced. 
Therefore, by reducing ozone and PM concentrations, this SCM would reduce the 
health risks posed by exposure to these pollutants. 

Additionally, automotive coatings contain several known TACs such as toluene, 
xylenes, and methyl ethyl ketone (MEK). To the extent these are reduced by the 
reformulation to lower VOC coatings, there would be a decrease in TAC emissions. 
Currently, these compounds acco;nt for over 27 percent of the VOC emissions. If 
districts exempt TBAC from their VOC definitions, it may be used as a substitute for 
toluene, xylenes and MEK, which would decrease the use of these TACs. The extent of 
TBAC substitution could vary by coating category, however, it is believed that as much 
as 50 percent of the toluene, xylenes, and MEK could be replaced with TBAC. 
Because many automotive refinishing facilities are located in or near low-income 
residential areas, decreasing TAC emissions from automotive coatings would benefit 
environmental justice communities. 
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Are there any potential significant adverse environmental impacts? 

No. In Chapter VI, we examined the potential effect of the proposed SCM on air 
quality, water demand, water quality, public services (public facility maintenance, fire 
protection), transportation and circulation, solid wastelhazardous waste, and hazards to 
the public or the environment. Based on our analysis, we do not expect any significant 
adverse environmental impacts to result from the implementation of the proposed SCM. 

There is a slight potential for an adverse environmental impact if districts exempt TBAC 
from their VOC definitions. The Office of Environmental Health Hazard Assessment 
has determined that TBAC is a potential carcinogen because it metabolizes to tertiary 
butyl alcohol. Assuming under a worst-case scenario that TBAC is substituted for 
50 percent of the toluene, xyienes, and MEK in automotive coatings, the maximum 
potential cancer risk is estimated to be 2.8 excess lifetime cancer cases per million for a 
resident living near the largest known auto body shop (1,100 gallons per year). 
However, if the VOC limit for color coatings is met with water-borne coatings, the 
maximum potential cancer risk would be reduced to about 1.4 excess lifetime cancer 
cases per million. 

VI. ECONOMIC IMPACTS 

How did ARB staff evaluate the potential economic impacts of the proposed 
SCM? 

ARB staff evaluated the economic impacts of the proposed SCM by: 1) contacting 
coating manufacturers; 2) comparing the ingredient costs of typical low VOC 
formulations with higher VOC formulations; and 3) contacting spray booth equipment 
and air movement equipment manufacturers. The analysis assumes that all districts 
adopt the proposed SCM, including areas that are now subject to the U.S. EPA 
National Rule. As detailed below, this information was used to perform a business 
impacts analysis and a cost-effectiveness analysis for the SCM. 

How was the business impacts analysis conducted and what are the results? 

In our economic impact analysis, we evaluated the potential impact of the proposed 
VOC limits on profitability and other aspects of businesses subject to the limits. To 
conduct our analysis, we relied on information provided by coating manufacturers, 
ingredient costs for typical complying and noncomplying formulations, and information 
from manufacturers of spray equipment and air movement equipment. We then 
evaluated the impact of these costs on typical businesses using a combination of 
publicly available financial databases (Dun and Bradstreet and Ward's Business 
~ i r e c t o r ~  of United States Manufacturing Industries), industry journalslliterature such as 
the Chemical Market Reporter, and discussions with industry representatives. 
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We utilized the change in "return-on-owner's equity" (ROE) as an indicator of the SCM's 
potential impacts on business profitability. The cost to comply with the proposed SCM, 
through increased research and development, equipment purchases, and increased 
ingredients costs is presumed to impact a business' ROE and therefore its profitability. 
Our analysis indicates that the total annualized cost to comply with the proposed SCM 
is about $14 million. The average annual cost to automotive coating manufacturers is 
estimated to be about $320,000. This results in an average estimated change in ROE 
of 0.07 ~ercent. The average annual wst to automotive refinishina facilities is 
estimated to be about $3,460 resulting in an average change in R ~ E  of 15 percent. 
This cost estimate assumes that coating manufacturers pass on all of their costs to the 
automotive refinishing facilities. The estimated change in ROE for automotive 
refinishing facilities would be significant if the costs are not passed on to the 
consumers. 

Our ROE analysis for the proposed SCM may overestimate the impact on businesses 
because it assumes that all of the costs of the proposed SCM will either be absorbed by 
the coating manufacturers or the automotive refinishing facilities. In reality, we expect 
that at least some of the investment costs to comply with the proposed VOC limits will 
be passed on to consumers. For example, an automotive refinishing facility could pass 
their entire costs on to consumers by adding $1 1 to an average repair cost. Adding $1 1 
to an average repair cost would increase the repair cost by only 0.5 percent. The 
analysis also does not quantify the extent of cost mitigation due to "technology-transfer" 
between product lines. 

While we expect that most businesses will be able to absorb the costs of the proposed 
limits without sianificant adverse im~acts on their ~rofitabilitv. there is the ~ossibilitv that 
some individuaibusjnesses will be adversely affected whendistricts adopi the prol;osed 
SCM. Therefore, it is possible that the proposed SCM may have a significant adverse 
impact on some businesses that are not in a market position to investmonies to 
develop new low VOC products, or to absorb the increased cost resultina f m  their - 
compliance with the proposed SCM. 

Based on our analysis, we do not expect the proposed limits in the SCM to have a 
significant impact on employment, or business creation, elimination, or expansion. We 
also do not expect the proposed SCM to have a significant impact on the 
competitiveness of California businesses compared with those outside of California. 
This is because all companies that sell these products in the State would have to meet 
the proposed requirements, whether located in or outside of California. 

The VOC limits in the proposed SCM will primarily impact automotive coatings 
manufacturers and automotive refinishing facilities that use those coatings. However, 
we recognize that other industries wold also be impacted to a lesser amount, which is 
difficult to quantify. These industries include distributors, retailers, and "upstream" 
suppliers who supply solvents and other chemicals used in automotive coatings. 



Distributors and retailers could be impacted because they need to ensure that 
noncomplyinn products are not sold after the implementation date. In addition, the . - - .  
current market dynamics are such that often distributors or manufacturers provide 
incentives to customers in order to obtain and maintain accounts. While this is the cost 
of doing business, the changes may require some new equipment that distributors 
would likely be expected to provide. However, we are unable to quantify the magnitude 
of such costs because industry wide data are not available nor are the incentives 
consistent across the industry. 

Upstream suppliers could be impacted because manufacturers will be purchasing some 
different solvents and other materials for their reformulated products. However, we do 
not expect these changes to result in a major impact on the affected industries because 
chemical companies generally supply many different industries, and because many of 
the upstream suppliers also provide the alternative products which will be used in the 
reformulated products. In fact, we expect some upstream suppliers will benefit since 
the proposed limits are likely to create new or increased demand for materials to be 
used in compliant formulations. 

Will the proposed SCM be cost-effective? 

Yes. Cost-effectiveness is one measure of the SCM's efficiency in reducing a given 
amount of pollutant (often reported in "dollars (to be) spent per pound of VOC 
reduced"). The methodology used to determine cost-effectiveness is well established 
and often used to comoare a ~ r o ~ o s e d  reaulation's cost-efficiencv with those of other 
regulations. To calculate the cost-effectiveness of the SCM, we divided the estimated 
total annual cost to manufacturers and automotive refinishing facilities by the total 
emission reduction. To conduct our analysis, we relied on specific formulation data 
from the 2002 Survey, industry journalslliterature such as the Chemical Market 
Reporter for ingredient unit prices, and discussions with industry representatives. We 
estimate the cost-effectiveness weighted by emissions reductions across all the 
Dr0D0sed limits to be about $1.43 Der ~ound  of VOC reduced. This estimated cost- . . 
effectiveness value is within the tybicai range of costs of existing ARB control measures 
and district rules. 

Will automotive refinishing facilities have to pay more for automotive 
coatings subject to the proposed SCM? 

Yes. Automotive refinishing facilities may have to pay more for some products subject 
to the automotive coatings SCM, dependina on the extent to which manufacturers are 
able to pass along their costs to automotiv; refinishing facilities. While the raw material 
costs for compliant coatings is comparable or, in some cases, less costly than that of 
higher VOC coatings, typically there is a premium charged by paint manufacturers for 
new coatings. It is not possible to quantify the potential price increase per gallon of 
coating because most manufacturers did not provide cost data as part of the survey. 



Will consumers have to pay more for automotive repairs? 

Yes. As discussed in Chapter VII of the staff report, assuming that all the costs of the 
proposed SCM are passed along to the consumers who need automotive repairs, the 
average cost of a repair would increase by about $1 1. The average repair cost is 
estimated to be about $2,200. 

VII. FUTURE PLANS 

What happens if the Board approves the proposed SCM? 

If the Board approves the proposed SCM, staff will assist the districts, if requested, as 
they embark in their own rulemakings to incorporate the SCM into their local rules. 

Will ARB staff track industry's progress toward meeting the proposed VOC 
limits? 

Yes. Staff plans to conduct technology assessments for all of the proposed VOC limits 
that are more stringent than existing district limits at least one year prior to the 2009 
effective date. We believe that the proposed limits are feasible based on all the 
evidence available to us. However, it is standard practice for the ARB to conduct these 
reviews to ensure that unanticipated problems do not arise. 

VIII. RECOMMENDATION 

Staff recommends that the Board approve the proposed SCM and direct staff to 
transmit the SCM to the districts for consideration. 





I. BACKGROUND 

In this staff report, we present the results of an evaluation of automotive coatings which 
led to our proposal for a Suggested Control Measure (SCM). The assessment included: 
a survey of automotive coatings sold in California in 2001; an examination of several 
compliance flexibility options; technical assessments for the various coating categories; 
an environmental impact assessment; and a cost impact analysis. The proposed SCM 
for automotive coatings is the first collaborative regulatory effort undertaken by the Air 
Resources Board (ARBIBoard) staff, the air pollution control or air quality management 
districts (districts), and affected industry representatives for this coating category. The 
development of the SCM was the direct result of a request from the districts for ARB to 
provide technical assistance to improve the consistency and enforceability of existing 
rules. 

A. OVERVIEW 

Automotive coatings are coatings used, or recommended for use, in motor vehicles or 
mobile equipment refinishing, repair, or restoration. Typical automotive coatings include 
primers, color coatings and clear coatings. These coatings are used for refinishing 
vehicles such as: automobiles, trucks, buses, golf carts, vans, motorcycles, tanks, 
armored personnel carriers, trains, railcars, truck trailers, mobile cranes, bulldozers and 
street cleaners. The estimated volatile organic compound O/OC) emissions from 
automotive coatings in California were about 20.7 tons per day (tpd), on an annual 
average basis, in 2001. This represents about two percent of the total stationary source 
VOC emissions. 

VOCs are precursors to the formation of ozone and particulate matter (PM). Ozone and 
PM are two of the most serious air pollutants for which the State and national ambient 
air quality standards are exceeded in much of California. Ozone is formed from 
photochemical reaction of oxides of nitrogen and VOCs. Scientific studies show that 
exposure to ozone can result in reduced lung function, increased respiratory symptoms, 
increased airway hyperreactivity, and increased airway inflammation. Exposure to 
ozone is also askiockted with premature death, hospitalization for cardiopulmonary 
causes, asthma e~isodes and restrictions in ~hvsical activitv. Ozone is a strona 
oxidizer and exposure to levels of ozone exkd ing  the current ambient air quaky 
standards lead to a variety of adverse health effects, as well as a reduction of crop and 
timber production, and damage to plants and property. Emissions of VOCs also react in 
the atmosphere to form PMIO and PM2.5. Inhalation of PMIO and PM2.5 deep into the 
lungs reduces human pulmonary function. Premature deaths linked to PMlo and PM2.5 
exposure are now at levels comparable to deaths from motor vehicle accidents and 
second-hand smoke. Attaining the current State ambient air quality standards for PMjo 
and ozone would annually prevent approximately 6,500 premature deaths or three 
percent of all deaths in California. (ARB, 2002) 



B. AUTOMOTIVE COATINGS MANUFACTURERS 

The automotive coatings market in California was estimated at approximately 
3.7 million gallons in 2001. Approximately 95 percent of the total sales for 2001 were 
supplied by seven manufacturers. Table 1-1 lists the top seven manufacturers based on 
data reported in the 2002 Survey (ARB, 2005). 

Automotive coatings are normally supplied to automotive refinishing facilities through a 
network of distributors (jobbers). The distributors are generally independent businesses 
or may be owned by the coating manufacturer (e.g., Sherwin Williams). Most 
distributors sell coatings locally or regionally. 

Automotive coatings are formulated using solids and liquids. The solids consist of three 
main categories: (1) resins (polymers or binders) bind the pigments and additives 
together and form a film upon drying. Sometimes co-polymers are used to modify the 
properties of the primary resin. Some resins used in automotive coatings include 
alkyds, latex, oils, vinyl, acrylics, celluloses, epoxies, urethanes, and polyurethanes; 
(2) pigments are finely ground powders dispersed in the coating; pigments provide 
color, hide the underlying surface, and contribute other properties; and (3) additives or 
specialty chemicals which assist in manufacture and application, may improve the 
properties of the finished film. Examples of additives include preservatives, wetting 
agents, coalescing agents, freeze-thaw stabilizers, anti-foam agents, and thickeners. 
Liquids are usually solvents, which are the volatile carriers used to control the viscosity 
of the coating and provide application properties. Some typical solvents used are: 
aromatic or aliphatic hydrocarbons, ketones, esters, alcohols, glycols, glycol ethers, and 
water. 

Table 1-1 -Top Seven Coatings Manufacturers 

Most automotive coatings are sold as components with a few available for use in ready- 
to-use containers. The coating components are mixed in the automotive refinishing 
facility, as needed, by the painter, prior to use. Mixing ratios of components can vary 
depending on temperature and other factors. Generally, to make the coating ready to 
spray, the process requires combining the base product with a VOC solvent, water, or 
an exempt solvent depending upon the manufacturer's specifications for reaching the 
correct viscosity for spraying application. Colors normally require intermixing various 
toners in order to achieve the desired color. 

Company 
Akzo Nobel 
BASF 
DuPont 
Ellis Paint 

. PPG 
Sherwin Williams 
StandoxISpies Hecker 

Scope 
Global 
Global 
Global 
California 
Global 
Global 
Global 



Table 1-2 is a chronology of the development of automotive coatings technologies 
(Entec, 2000). Most automotive refinishing facilities have a "mixing bank", and may use 
an automatic mixing machine to insure precise color formulations. Small operations use 
ready-to-spray (RTS) coatings or will acquire the mixed coatings from a supplier or 
jobber. 

C. AUTOMOTIVE REFINISHING FACILITIES 

Table 1-2 -Chronology of Development of Coating Technologies 

Automotive coatings operations are conducted at automotive refinishing facilities which 
include auto body repairlpaint shops, production auto body paint shops, new car dealer 
repairlpaint shops, fleet operator repairlpaint shops and custom restoration facilities. 
Some of these facilities do collision repair and some do commercial vehicle refinish and 
repair. While we do not have a specific breakdown of facilities doing commercial (fleet) 
vehicle refinish only, we expect this group to be relatively small. Most of the facilities 

Date 
1920s 
1950s 
1960s 
1970s 
1990s 

perform collision repair and refinishing for the passenger car segment with some 
performing mostly complete paint jobs (i.e., facilities such as MAACO and Earl Scheib). 

Coating Technology 
Nitrocellulose Resins 
Alkyd Resins 
Thermoplastic Acrylic Resins 
2 Component Polyurethane-Acrylic Resins 
High Solids Urethanes 

The total number of facilities involved in the repair and refinishing of vehicles is 
estimated to ranae from about 4.000 to over 6.000. IDuPont. 2005: DCA. 2005). Manv 
of these operatic& do not have a district permit because they use relatively sn;all 
volumes of coatings. Some districts do not require a permit if a facility uses less than a 
specified volume of coatings and cleaning solvents, typically one gallon per day. 
However, most districts require a permit if a facility has a spray booth, regardless of the 
volume of coatings and cleaning solvents used. 

The majority of automotive refinishing facilities are small businesses typically having 
from one to five emplovees. Table 1-3 lists the number of facilities based on gross 
annual revenue. over'0 percent of automotive refinishing facilities are estimated to 
have one million dollars or less in annual revenue (DuPont, 2005). Some of these 
facilities may be doing body repair work without painting the vehicle. We are aware that 
some facilities subcontract the painting portion of the repair job. However, we are 
unable to quantify the number of facilities involved only in body repair. 



The automotive refinishing facilities vary greatly in size and level of sophistication. 
Some automotive refinishing facilities are medium to large, well run, relatively 
automated facilities while others are family-run shops, which may have one or two 
employees. Table 1-4 shows the estimated number of automotive refinishing facilities in 
the larger districts. (DuPont, 2005) 

Table 1-3 - Distribution of Automotive Refinishing Facilities Grouped by Total 
Annual Revenue in 2002 
T ~ t a l  Annual Revenue 
Less than $0.5 Million 
$0.5 to $1 Million 
>$I to $2.5 Million 
> $2.5 Million 
Total Statewide 

D. REGULATORY AUTHORITY 

In California, the districts have primary responsibility for controlling emissions from 
automotive refinishing facilities. In 1988, the districts began to develop regulations for 
automotive coatings and refinishing operations. 

1 District Rules in California 

Table 1-4 - Estimated Number of Automotive Refinishing Facillties by District 

Typically, the districts develop regulations that define coating categories and set VOC 
limits that affect manufacturers, suppliers, and users of automotive coatings. The rules 

Number of Facilities 
2,074 

878 
883 
278 

4,113 

District 

South Coast Air Quality Management District (SCAQMD) 
Bay Area Air Quality Management District (BAAQMD) 
San Joaquin Valley Air Pollution Control District (SJUVAPCD) 
Sacramento Metropolitan Air Quality Management District (SMAQMD) 
Other Districts 
Total Statewide 

establish VOC content limits to achieve the maximum feasible emission reductions. 
Coatinas that are hiah in VOCs are either re~laced with an existina low-VOC coating, or 

Percent of  Total 
50.4 
21.3 
21.5 
6.8 
100 

Number of 
Facilities 
T,790 
934 
330 
171 
888 
4,113 

- 
are refknulated to meet the VOC limits established in the rules. 

- 

The ARB has authority to oversee the districts' activities. In consultation with the 
districts, the affected industry and the U.S. EPA, ARB staff developed the proposed 
SCM. The SCM will be used as a model by the districts when adopting or amending 
their automotive coatings rules. The SCM will provide uniformity and enhance 
enforcement of district rules. In Chapter Ill, we provide a detailed description of the 
proposed SCM. 



Twenty of the 35 districts in California have rules regarding automotive coatings. 
Currently, approximately 95 percent of the State's population is covered by the existing 
district rules. Most of the rules have been included in the State's Implementation Plan 
(SIP). Table 1-5 lists the districts' rules for this category. 

Although there are some similarities in the district rules, the rules vary from district to 
district. Some of the differences include: definitions of terms, coating categories, VOC 
limits, exemptions allowed, and recordkeeping requirements. Table 1-6 summarizes the 
key VOC limits from four district rules. 



Table 1-6 - Summary of VOC Limits 
I SCAQMD I SJUVAPCD I SMAQMD I BAAQMD 

and motorcycles. 
** Large sized trucks, buses and mobile equipment 

2. The National Automotive Coatings Rule 

Rule I 151 

The districts that do not have their own rule for automotive coatings implement 
U.S. EPA's national rule. In the 1990 Clean Air Act Amendments, the United States 
Congress enacted section 183(e), which established a new regulatory program for 
controlling VOC emissions from consumer and commercial products. Section 183(e) 
directs the U.S. EPA Administrator to determine the ozone forming potential of these 
products, and to prioritize the need for regulation of these products. 

Can' 
Rule 4602 

Large** 
Vehicles 

Cars 
Rule 459 

Large 
Vehicles 

C a n  
Rule 8-45 

Large 
Vehicles 

Can, Large 
Vehicles 



The U.S. EPA promulgated a final rule to control VOC emissions from automotive 
refinish coatings, such as primers and topcoats on August 14, 1998. The national rule 
was published in the Federal Register on September I I, 1998 (EPA, 1998). This rule 
was specifically aimed at manufaoturers and importers of automotive coatings. 
However, the national rule had little effect on the rules already adopted by the districts. 
The VOC limits in the district rules are generally more stringent than those in the 
national rule. 

3. California Clean Air Act 

In addition to the federal planning requirements, the CCAA imposes a separate set of 
planning requirements on districts. The CCAA was enacted in 1988, and has the 
fundamental goal that all areas of California are to attain the State ambient air quality 
standards for ozone by the earliest practicable date. The Board sets the State ozone 
standards. In March 2005, the Board reviewed California's I-hour standard for ozone 
and determined that it alone was not sufficiently protecting human health. 
Consequently, ARB adopted a new &hour standard for ozone and retained the existing 
I-hour ozone standard. California's ozone standards are: 

> I-hour average standard at 0.09 ppm, not to be exceeded 
> 8-hour average standard at 0.070 ppm, not to be exceeded 

California's new 8hour ozone standard is more stringent than the federal 8-hour ozone 
standard of 0.08 ppm. The U.S. EPA recently eliminated the national I-hour ozone 
standard of 0.12 DDm and re~laced it with their 8-hour ozone standard. As s~ecified in 
the CCAA, the ARB has designated areas of California to be in "attainment" or 
"nonattainment" for the State ozone standards. The districts that are nonattainment for 
the State ozone standards are required by the CCAA to prepare plans, which must be 
designed to achieve and maintain the standards by the earliest practicable date. Each 
nonattainment district is also required to update their plans every three years to include 
the latest technical information, and any changes in demographics or other relevant 
information. In develo~ina their Dlans. each district determines which measures are . - 
necessary to include, as well as the specific details of each included measure. In many 
of the nonattainment districts, substantial additional emission reductions will be 
necessary in order to achieve and maintain the State ozone standards. By revising their 
existing rules to be consistent with the SCM. the districts can achieve greater emission - 
reductions to help them attain the ozone standards. 
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11. DEVELOPMENT PROCESS FOR SCM 

Development of the SCM was initiated by ARB staff in cooperation with the districts. 
The kev obiectives of the SCM are to: (1) improve the overall effectiveness and . .  . 
enforc6abiity of district rules; (2) improve consistency among district rules; and 
(3) achieve VOC emission reductions. 

Development of the SCM included the following activities: 

9 Conducting a survey of automotive coatings manufacturers; 
b Conducting meetings with districts, U.S. EPA Region IX representatives, and 

representatives of the affected industry; 
9 ~ e v i e w i n ~  existing district rules and the National Volatile Organic Compound 

Emission Standards for Automobile Refinish Coatinas: 
9 ~oldinp public workshops and meetings with individual manufacturers, 

distribGtors, automotive'refinishing facility owners, and other interested parties; 
9 Assessing and evaluating existing coatings technologies for the categories; and 
9 Preparing a comprehensive emissions and cost analysis. 

A. AUTOMOTIVE COATINGS 2002 SURVEY (2002 Survey) 

In 2001, ARB staff began working with manufacturers and industry groups to develop a 
new survey of automotive coatings sold in California. In 2002, ARB sent out the 
Automotive Refinish Survey seeking 2001 product ingredient and sales data. A draft 
2002 Survey report was made available to industry in March 2005. Appendix B is a 
copy of the survey. The 2002 Survey report can be obtained from the SCM webpage at 
ht t~ : / /www.arb .ca .aov /coat inas /autoremm.  

B. DISTRICTS AND U.S. EPA 

ARB staff formed a working group with districts and U.S. EPA staff to assist in the 
development of the SCM. The main objectives of the working group meetings were to 
discuss: 

9 The needs of the districts regarding the implementation of the SCM; 
P The emission reductions achievable from automotive coatings: - 
> Findings of the 2002 Survey; 
P Specific regulatory language; and 
9 Flexibility options for manufacturers to comply with new automotive coatings 

regulations. 



C. PUBLIC PROCESS 

R vital element of the SCM development process is the participation of members of the 
industry and other affected parties. The ARB staff held a series of public workshops. 
These workshops were attended by representatives from industry (e.g., manufacturers 
and suppliers of automotive coatings and components, ingredient manufacturers, 
automotive refinishing facility owners and trade associations), districts, the U.S. EPA, 
and other interested parties. In addition to the public workshops, ARB staff held 
meetings with individual manufacturers and distributors, as well as automotive 
refinishing facility owners to ascertain their concerns, and accept suggestions and 
necessary data. Table II -1 lists the public workshops and meetings staff conducted as 
part of the SCM development process. 

During the development of the SCM, a series of documents were created. The 
documents include: SCM draft regulatory language, working group invitations, public 
workshop notifications and meeting notices, as well as reports, and other 
correspondence and communication. In an effort to include all interested parties in the 
development process, an extensive mailing list of over 6,000 recipients was compiled 
that included manufacturers, suppliers, automotive refinishing facilities, district contacts, 
U.S. EPA contacts, trade associations, and other interested parties. Web and list serve 
pages dedicated to the SCM were developed. The webpage was used to post relevant 
documents, announcements, and staff contact information. The list serve page assisted 
in the distribution and assimilation of information regarding the development of the 
SCM. The function of the list serve was to inform over 165 subscribers of all additions 
and updates to the SCM webpage. 



D. EVALUATION OF THE DISTRICT RULES AND NATIONAL RULE 

The motivation for developing the SCM was to provide consistency in district rules, 
increase rule enforceability, and achieve the maximum feasible reduction in VOC 
emissions. The national rule applies to manufacturers and importers of automotive 
coatings. In contrast, the SCM applies to suppliers, sellers, manufacturers, or anyone 
that distributes any automotive coating, the components, or associated solvent for use 
within the district, as well as any person who uses, applies, or solicits the use or 
application of any automotive coating or associated solvent within the district. Since the 
district rules have limits that are equal to, or lower than, the limits in the national rule, 
the objective of the SCM is to set limits that are at least or more stringent than those in 
existing district rules. The national rule specifically allows states or local governments 
to adopt more stringent emission limits. 

E. TECHNOLOGY ASSESSMENT 

An essential element of developing the SCM was to assess the technical feasibility of 
the proposed limits for the coatings categories. Staff conducted a technology 
assessment for all the coating categories included in the SCM. Some of the sources of 
information utilized in the technology assessment included: 

> The ARB 2002 Survey data; 
> Manufacturers' brochures and product technical data sheets; 
> Product labels and material safety data sheets; 
> Internet websites; 
9 Books and trade magazines; 
> Technical reports and training manuals; 
9 Discussions with manufacturers, suppliers, and users of coatings; 
9 District rules and discussions with district staff; and 
9 Information from trade associations. 

The proposed VOC limits for the coating categories in the SCM are based on our 
assessment of detailed information from manufacturers on coatings sold in 2001. Staff 
evaluated technical data provided by the manufacturers for coatings in each category. 
Staff evaluated the coatings, solids content by volume, and VOC content, as well as 
other characteristics. The technology assessment for the SCM is discussed in 
Chapter IV. 



F. COST ANALYSIS 

Although it is not required under the California Administrative Procedure Act (APA), the 
economic impact of the SCM on affected businesses and consumers was evaluated 
and quantified. In 2002, the ARB sent a survey to manufacturers of automotive 
coatings. The formulation data received from this survey was one of the sources of 
information used to perform a cost-effectiveness analysis and a business impacts 
analysis. The cost-effectiveness analysis measures how cost-efficient the proposed 
SCM will be in reducing VOCs relative to other regulatory programs. The business 
impacts analysis evaluates the impacts on profitability, employment, and 
competitiveness to California businesses, consumers, and government agencies. 

Staff used survey formulation data and performed research to identify typical non- 
complying and complying formulations for the coating categories, and the relative cost 
of raw materials were estimated for these formulations. Examples of sources of 
information for the cost analysis were: the 2002 Survey; material safety data sheets; 
formulations data provided by coating manufacturers; equipment manufacturers; district 
staff; trade magazines; and Internet searches. Results of the cost analysis are reported 
in Chapter VII. 



Ill. PROPOSED SUGGESTED CONTROL MEASURE 

In this chapter, we provide a plain English discussion of the staffs proposed SCM for 
automotive coatings, which is contained in Appendix A. All sections of the proposed 
SCM are discussed below. Where applicable, key terms or concepts of the proposed 
SCM are discussed. 

Control of emissions from a~tomotive ~0atingS is primarily the responsibility of Ule 
districts. The proposed SCM may be used as a model by the districts when adopting 
and amending their local automotive coatings rules. Accordingly, throughout the staff 
report references are made to the niost common or most restrictive district VOC limits, 
since the district rules are the enforceable regulations. 

A. APPLICABILITY 

The proposed SCM applies to manufacturers, distributors, sellers, and users of 
automotive coatings, but does not apply to aerosol coatings in containers of any size. 
The proposed SCM applies to coatings that are used to coat any part or component of 
motor vehicles (such as cars, buses, and golf carts) or mobile equipment (such as 
railcars and tractors). For the complete definitions of motor vehicle and mobile 
equipment, please see sections 3.19 and 3.20 of the proposed SCM. The proposed 
SCM also applies to manufacturers, distributors, sellers, and users of solvents used in 
cleaning operations. 

B. DEFINITIONS 

To help clarify and enforce the proposed SCM, section 3 of the RrorJosed SCM ~rovides 
definitions for terms used which are not self-explanatory. This sedon also provides 
equations to determine the VOC content of automotive coatings. 

C. STANDARDS 

The proposed SCM differs from the U.S. EPA's national rule and current district rules by 
eliminating the composite VOC Bmit for basewat (color) and clear coating systems. 
The composite VOC limit is being replaced with individual VOC limits for color coatings 
and clear coatings. A total of 12 VOC limits are proposed, which would become 
effective on or after January 1,2009. 

The table of standards in the proposed SCM, reprinted below as Table 111-1, contains 
the proposed limits for maximum VOC content in each category of automotive coatings. 
If the coating is represented in such a way that indicates it can be used in more than 
one of the coating categories listed in Table 111-1, then the lowest, or most restrictive, 
VOC content limit will apply. 



If a coating does not meet any of the definitions for the specific categories listed in 
Table 111-1, that coating will fall into the category labeled "Any other coating type" and 
the VOC limit of 250 grams per liter (gll) will apply. Limits are expressed in grams of 
VOC per liter of coating thinned to the manufacturer's maximum recommendation, 
excluding the volume of any water and exempt compounds. 

* English units are provided for information only. VOC limits are expressed in grams VOC per liter of 
coating, less water and exempt compounds. 

The proposed SCM also prohibits anyone from applying, manufacturing, blending, 
repackaging for sale, supplying, offering for sale, distributing, possessing (at an 
automotive refinishing facility) or selling any coating that does not meet the VOC limits 
listed in Table 111-1, except when the coating is sold for use with an approved emission 
control system that is at least 85 percent efficient. It is a violation of the proposed SCM 
to solicit, require or specify the use of a coating that does not meet the VOC limits set 
forth in Table 111-1, unless the coatings are used at a facility that complies with 
section 4.3 (alternative compliance provisions). 

The standards section specifies the manner in which coatings may be applied. With the 
exception of underbody coatings, truck bed liner coatings, coatings used in graphic arts 
and coatings of any type if less than one fluid ounce, the automotive coating must be 
applied by brushing, dipping, rolling, electrostatic spraying, or spraying with a high- 
volume, low-pressure spray (HVLP) gun or an approved equivalent. 

Section 4.8 of the proposed SCM also prohibits the use of solvents that exceed a VOC 
content of 25 gll at an automotive refinishing facility, and specifies that any VOC- 
containing materials or products must be stored in closed, vapor-tight containers when 
not in use. Spray guns must be cleaned in a closed system or its approved equivalent. 



D. ADMINISTRATIVE REQUIREMENTS 

The proposed SCM requires each manufacturer to provide written data for each of their 
products that includes the physical properties of the coating, coating component, or 
solvent. For a complete description of what information must be included on the 
manufacturer data sheets, please see sections 5.1 .I, 5.1.2, and 5.1.3 of the proposed 
SCM. Manufacturers must also clearly label all coatings and coating components with 
the applicable use categories listed in Table 111-1 and the VOC content. Manufacturers 
must label solvents with the VOC content. 

The proposed SCM requires that those who use automotive coatings or solvents at 
automotive refinishing facilities keep records indicating the name and manufacturer of 
the coating or solvent, method of applying the coating or solvent, coating type and mix 
ratio, VOC content of the coating or solvent, and whether the product used is a coating 
or a solvent. This information, along with manufacturer's data sheets or other written 
materials that provide the actual and regulatory VOC content and purchase records 
listing the coating type, name, and volume of coatings or solvents must be kept at the 
location where the coatings are applied for a minimum of three years. These records 
are to be made available for inspection upon request. 

Anyone using an approved emission control system per section 4.3 instead of using 
coatings that meet the VOC limits in Table 111-1 must keep daily records, to be 
maintained for a minimum of three years. These records will prove continuous and 
correct use of the control system during the time that emissions are occurring. 

The proposed SCM specifies that no person shall manufacture, blend, repackage for 
sale, supply, sell, offer for sale, or distribute or apply any automotive coating or 
automotive coating component that does not meet the VOC limits in the proposed SCM. 
However, if the coating is for use exclusively within an emission control system or 
outside the district, a person may manufacture, blend, repackage for sale, supply, sell, 
offer for sale, or distribute an automotive coating or component that does not meet the 
VOC limits. In this situation, that person must keep records of the quantity 
manufactured, blended, repackaged, supplied, sold, offered for sale, or distributed; size 
and number of containers; VOC content; name, address, phone number, retail tax 
license number, and valid district permit number for the person to whom or for whom the 
coating or component was manufactured, blended, repackaged, supplied, sold, offered 
for sale or distributed; and whether the coating is for use in an approved emissions 
control system or outside the district. As with all records pertaining to the proposed 
SCM, this information must be kept for a minimum of three years and be made available 
for inspection upon request. 



E. TEST METHODS 

Test methods for automotive coatings and solvents subject to the proposed SCM are 
provided in this section. These include tests for metallic and acid content, tests for the 
determination of various exempt compounds, a method for determining VOC content of 

- 

solvents or coatings, tests to determine control and transfer efficiency, and a method to 
determine if a spray gun's transfer efficiency is equivalent to that of a HVLP spray gun. 
Please see section 6 of the proposed SCM for complete descriptions and reference 
numbers for these test methods. 



IV. DESCRIPTION AND TECHNICAL ASSESSMENT OF THE COATING 
CATEGORIES AND SOLVENTS 

A. INTRODUCTION 

To ensure that the proposed SCM is technologically and commercially feasible, we 
considered the following: 

I) The results of the 2002 Automotive Coatings Survey; 
2) Information from automotive coating manufacturers, solvent suppliers, and other 

industry groups; 
3) The existing VOC limits for automotive coatings and-solvents; and 
4) The results of our technical analyses of all the coating categories proposed in the 

SCM. 

Based on the technical analyses, we believe that the overall performance of the 
. 

reformulated products in each category will be similar to the performance of their higher 
VOC counterparts. Except for the adhesion promoter and pretreatment coating 
categories, complying products are commonly available and currently being used. 
However, we will conduct technology reviews for the proposed VOC limits that are lower 
than the most stringent limits in existing district rules prior to the effective date of those 
limits. 

i 

In this chapter, we provide a discussion of the automotive coating categories and the 
solvents included in the proposed SCM. The coating categories are adhesion promoter, 
clear coating, color coating, multi-color coating, pretreatment coating (formerly called 
pretreatment wash primer), primer, single-stage coating (formerly called topcoat), 
temporary protective coating, truck bed liner coating, underbody coating, uniform finish 
coating, and any other coating type. 

Appendix D discusses categories that are currently in district rules or the national rule, 
but which are not specifically listed in the proposed SCM. These coating categories are 
multi-stage topcoat system, specialty coating, metallichridescent, primer sealer, primer 
surfacer, camouflage, precoat, extreme performance coatings, elastomeric material, 
anti-glare safety coating, impact resistant coating, water hold-out coating, weld-thru 
coating, bright metal trim repair, gloss flatteners, heat resistant, and jambing (cut-in) 
clear coat. 

The structure of the proposed SCM differs significantly from existing district rules. 
Currently, the district rules and the U.S. EPA automotive coatings rule allow for a 
composite VOC limit for "multi-stage topcoat" systems. The SCM replaces the 
composite VOC limit with specific VOC limits for clear and color coatings. 



Also, the proposed SCM eliminates the distinction between Group I and Group II vehicle 
categories, and establishes the same VOC limits for coatings used on passenger 
vehicles, heavy-duty vehicles, and mobile equipment. The SCM will clarify and, where 
applicable, combine coating categories. The SCM eliminates the specialty coatings 
category and replaces it with specific category limits as needed. The 2002 Survey data 
indicated that several of the coating types currently allowed under the specialty coatings 
category are no longer sold in California. 

Most of the coatings have two or more individual components that are combined into 
one formulation. For example, a color coating may be a combination of up to ten 
individual toners plus hardeners, reducers, and specialty additives. As such, we cannot 
determine the volume applied of any single mixture. For an estimate of the emissions 
from each coating category, we assumed that an equal amount of base material was 
used in every formulation that could be made with that base material. 

ARB staff analyzed the survey data to propose appropriate VOC limits, as listed in 
Chapter Ill, Table 111-1. Table IV-I shows the number of companies that reported 
coatings that meet the proposed VOC limits in the SCM. Table IV-2 shows coating 
categories found in the existing district rules and their corresponding category in the 
proposed SCM. 

Table IV-1 - Compliance Summary 
I Coating Category 

Number of 
Companies 
that: 
Sold type 
of coating 

mixtures I 
Reported I 4  1 1 4 1 1 1 I O I  11 1 1 4 1 1 0 1  2 1 1 1 3 1  3 

- 
in CA 

- - .  

Imixtures ** I I I I I I I I I I I 
17 companies responded to survey. 

Mixtures are considered valid if ARB has all necessary information for all components of the 

Reported I 4 1 1 4 1 1 1 I O I  11 1 1 4 1 1 0 1  2  1 1 1 3 1  3 
I 

mixtures' I 

mixture and the information for each component met ARB standards. 
" Mixtures that meet the VOC limits proposed in the SCM. 
"' Single-Stage and Color Coatings are reported for systems and not individual mixtures. 

I I I I 

I I I I I I I I I 

Under- 
body 

3 

Primer 

15 

Uniform 
Finish 

5 

Adhesion 
Promoter 

5  

Color - 
12 

Clear 

15 

Single 
Stage .*. 

13 

2  

Multi- 
color 

0  

1  I Reported 
compliant 

Temporaly 
Protective 

2  

Pretreat- 
ment 

13 

1  0  

Truck 
Bed 
Liner 

1 

0  0  11 12 5 1 



previously grouped together and are 



Control Measure 
3bo 

B. CATEGORIES THAT ARE IN THE SCM 

This section describes each of the categories in the SCM. Chapter V, Table V-3, details 
the estimated emissions and anticipated emission reductions, in tpd, from each 
category in the proposed SCM. Table IV-3, at the end of this section, provides basic 
physical parameters for each coating category in the proposed SCM. Table IV-4 shows 
the number of compliant mixtures and complying marketshare for each coating category 
as of 2001. All averages expressed in this chapter are simple, arithmetic averages. 

I. Adhesion Promoter 

Adhesion promoters are coatings applied directly to uncoated plastic surfaces to 
facilitate bonding of subsequent coatings. All adhesion promoter mixtures reported in 
the 2002 Survey are solvent-borne coatings. None of the mixtures reported contain any 
water or exempt compounds. Other than resins, the solids include pigments and 
various other compounds. These include proprietary compounds, titanium dioxide, talc, 
and barium sulfate. 

The proposed VOC limit of 540 gll is technologically and commercially feasible by the 
January 1, 2009, effective date based on discussions with coating manufacturers. 
Manufacturers may increase the exempt compound content in order to comply with the 
proposed VOC limit. Five companies reported selling adhesion promoter coatings in the 
2002 Survey. None of the four companies that reported complete and valid information 
for adhesion promoters have coatings that meet the proposed limit. One coating 
manufacturer has stated that they expect to have a product that meets the proposed 
VOC limit in the market by 2008. 



1. Issue: No product currently meets the proposed limit. 

Response: Manufacturers may add exempt compounds to their coatings to meet 
the proposed VOC limit. 

Below is a sample formulation of a compliant adhesion promoter. This is 
intended to illustrate how the VOC content could be lowered to meet the 
proposed VOC limit. In developing this formulation, we relied on nearly 
compliant formulations of existing mixtures and increased the amount of exempt 
compounds. The volume percent is derived from the weight percent and 
individual densities of compounds in the coating formulation. To protect data 
confidentiality, the formula below groups various solids and VOCs together. 

Ingredient Wt% Vol% 
resin 19 17.4 
solids 18 5.9 
TBAC (or other exempts) 29.5 35.5 
VOCs 33.5 41.2 
total 100 100 

solids 
exempts 
VOC 

overall density (glcm3) 1.04 

VOC limit 540 911 

This is a small usage category, about 3,600 gallons in 2001. If compliant products are 
formulated with TBAC, the emissions of TBAC from this coating category would be only 
25 lbs per day statewide. Exempts other than TBAC could be used to achieve the same 
VOC content. 



sure 
3.02 

2. Clear Coating 

Clear coatings are coatings that contain no pigments and are applied over a color 
coating or clear coating. All clear coating mixtures reported in the 2002 Survey are 
solvent-borne coatings. The coatings employ a variety of solvents that manufacturers 
mix to vary the rate of evaporation of the carrier (solvent). Many of the mixtures 
reported contain trace to minor amounts of water. 

Over half of the mixtures reported contain exempt compounds. In those mixtures, the 
exempt content, by weight, ranges from about one-half percent up to sixty-six percent. 
Overall, the average exempt compound content is about nine percent by weight. 

The majority of the solid content of a clear coating is resin. Some clear coatings have 
materials such as talc and silica to disperse light and create a matted appearance. 
Other clear coatinss have plasticizers or flexiblizing agents added to create an 
elastomeric coating. other than resins, the solids inchde proprietary compounds, silica, 
ultra-violet light absorbers, light stabilizers, and many other dompounds in minor 
amounts. 

The proposed VOC limit of 250 gll is technologically and commercially feasible by the 
Januarv I. 2009. effective date. The SCAQMD Rule 1151 reauires that all . . -  
manufacturers who offer clear coatings for sale in the district offer at least one product 
line with a VOC content of 2.1 lbslgal (250 gll) or less. Fifteen companies reported 
selling clear coatings in the 2002 Survey. Eleven of the fourteen companies that 
reported complete and valid information for clear coatings have coatings that meet the 
proposed limit. 

1. Issue: Low glosslmatted clears need a higher VOC limit to accommodate the 
additives that are used to disperse light. 

Response: Manufacturers currently add a flattening agent to a high gloss clear 
coating to achieve a low gloss coating. This formulation approach results in an 
unnecessarily high VOC content. The VOC content of low gloss clear coatings 
could be reduced to 250 gll if products are formulated directly as low gloss 
products. 

Issue: Elastomeric clears need a higher VOC limit. 

Response: The ARB has been informed that elastomericlflex additives are 
currently available at 1.9 lblgal (228 gll) which would enable an elastomeric clear 
coating to achieve the 250 gll VOC limit. 



3. Issue: Compliant solvent-bome clear coatings have not been tested for 
compatibility with water-borne color coatings. 

Response: The ARB has found manufacturer data sheets that indicate that at 
least two companies market 250 gll clear coatings that are compatible with their 
respective water-borne color coating systems. The PPG Corporation stated at 
the fourth public workshop in Oakland that it has a compliant solvent-borne clear 
coating that is marketed for use with its water-borne color coatings. 

3. Color Coating 

Color coatings are pigmented coatings, excluding adhesion promoters, primers and 
multi-color coatings, that require a subsequent clear coating. Color coatings include 
metallic/iridescent color coatings. These coatings were previously called basecoats and 
midcoats as part of the multi-stage systems in district rules. These coatings require a 
subsequent clear coating for protection, durability, and gloss. 

Two companies reported sales of water-bome systems in the 2002 Survey. Another 
company reported three specific water-borne mixtures. All other coatings in this 
category are solvent-borne. Many mixtures reported contain trace to minor amounts of 
water. Exempt compounds are in about half of the mixtures reported. In those mixtures 
with exempt compounds, the amount of exempt compounds ranged from one-tenth of a 
percent to seventy-three percent by weight. Overall, the average amount of exempt 
compounds was three percent by weight. 

This is the largest emitting category of automotive coatings. Color coatings account for 
about 60 percent of the VOC emissions from automotive coatings. Other than resins, 
the solid$ include pigments and various other compounds. These include titanium 
dioxide, mica, nickel compounds, iron compounds, rutile, aluminum, silica, carbon black, 
molybdenum compounds, tin compounds, barium sulfate, copper compounds, and 
numerous other compounds. 

Most of the major manufacturers have water-borne color coatings that have been 
developed to comply with European Union (EU) emission standards. The EU directive 
will require all manufacturers to meet a 420 g/l VOC limit for color coatings as of 
January 1,2007. The EU does not allow the use of exempt compounds to comply with 
the VOC content limit. Consequently, manufacturers have developed water-borne 
technologies to meet the EU VOC limit. 



Based on discussions with manufacturers, they intend to use these water-borne 
systems to comply with the proposed SCM VOC limit. Thus. the proposed VOC limit of 
420 gll is technologically and commercially feasible by the ~anuak  1', 2009, effective 
date. Twelve companies reported selling color coatings in the 2002 Survey. Six of the 
eleven companies that reported complete and valid information for color coatings have 
solvent-borne systems that meet the proposed limit currently in use in California. 
However, these solvent-borne systems are only used for fleet vehicles, not for 
passenger vehicles that have greater performance demands. 

If manufacturers choose to comply with the color coating limit with water-borne coatings, 
this will be a significant change from the current use of high VOC solvent-borne 
coatings. It will likely require changes by the end users, including the addition of air 
movement equipment to quickly dry the water-borne coatings and perhaps heat to 
maintain current production levels. 

4. Multi-Color Coating 

Multi-color coatings are coatings that exhibit more than one color in the dried film after a 
single application, are packaged in a single container, and hide surface defects on 
areas of heavy use. These coatings are commonly called "splatter" coatings due to 
their appearance. They are more commonly used in industrial settings and on items 
such as small fishing boats. 

No coatings in this category were reported as being sold in California in 2001. We have 
found this type of coating marketed on the internet, with one of the listed uses being 
automotive: We have assumed that everyone who markets this coating is in 
compliance with the current national limit. 

The proposed VOC limit of 680 gll is technologically and commercially feasible. The 
proposed limit is the same as the current limit of 680 gll in the National Volatile Omanic 
Com~ound Emission Standanls for Automobile Refinish Coatinas, 40CFR59, 
Sections 59.100 through 59.11 I, and Table 1 to Subpaft B. 

5. Pretreatment Coating 

Pretreatment coatings contain a minimum of one-half (0.5) percent acid by weight to 
provide surface etching, and not more than 16 percent solids by weight. They are 
aDDlied directlv to bare metal surfaces to provide corrosion resistance and adhesion. 
~ h ' e  SCAQMD and Antelope Valley AQMD are the only districts that limit the solids 
content of pretreatment coatings. Limiting the solids content is intended to reduce film 
build from a pretreatment coating, thereby reducing the incentive to use a high VOC 
content material as a primer able to fill large scratches or voids. 



All of the reported mixtures in the 2002 Survey are solvent-borne. Of the 57 reported 
mixtures, 48 mixtures contain negligible to minor amounts of water. Water content 
ranges up to almost four percent by weight. Of the 57 reported mixtures, 43 mixtures 
do not contain any exempt compounds. Six mixtures have about one percent exempt 
compounds by weight and the remainder of mixtures range from two percent up to 
15 percent exempt compounds by weight. Of the coatings that meet the solids content 
provision of the SCM, most do not use any exempts. The maximum exempt content 
found in the coatings that meet the solids content provision is approximately six percent. 
Other than resins, the solids include pigments and various other compounds. These 
include titanium dioxide, talc, zinc compounds, iron oxide, calcium carbonate, zinc 
phosphate, silica, and numerous other compounds. The primary acid used is 
phosphoric acid. 

ARB staff believes the proposed VOC limit of 660 gll is technologically and 
commerciallv feasible bv the Januarv 1, 2009 effective date based on discussions with 
the coating manufacturers (current liinit is 780 gll). One coating manufacturer has 
stated that they expect to have a pretreatment coating that meets the proposed limit on 
the market by the end of 2005. 

One mixture reported in the 2002 Survey had a VOC content of 660 gll, however, its 
solids content was greater than 16 percent, by weight. We believe it is possible for 
manufacturers to increase the exempt compound content in order to comply with the 
proposed VOC limit. Thirteen companies reported selling pretreatment coatings in the 
2002 Survey. Eleven companies reported complete and valid information for 
pretreatment coatings, however, none have coatings that meet the proposed limit. 

Issues: 

1. Issue: No product currently meets the proposed limit. 

Response: ARB staff believes that the manufacturers have time to reformulate 
their coatings to meet the proposed limit. Because IW products currently meet 
the proposed VOC limit, we will conduct a technology assessment approximately 
one year before the effective date of the limit. 

Below is a sample formulation of a compliant pretreatment coating. This is 
intended to illustrate how the VOC content could be lowered to meet the 
proposed VOC limit. In developing this formulation, ARB staff relied on nearly 
compliant formulations of existing mixtures and increased the amount of exempt 
compounds. The volume percent is derived from the weight percent and - .  
individual densities of compounds in the coating formulation. To protect data 
confidentiality, the formula below groups various solids and VOCs together for 
display. 



Ingredient 
Resin 
Solids 
phosphoric acid 
Acetone (or other exempts) 
TBAC (or other exempts) 
v o c s  
Total 

Solids 
Exempts 
VOC 

Vol % 
4.4 
2.5 
0.8 
8.6 

43.5 
40.3 
100 

overall density (glcm3) 0.90 

VOC limit 660 

VOCreg 659.4 gll 

VOCact 316.0 

This is a small usage category, about 45,000 gallons in 2001. If compliant products 
were formulated with TBAC, the emissions of TBAC from this coating category would be 
less than 400 lbs per day statewide. 

6. Primer 

The primer category currently exists in district rules. The SCM retains it and expands it 
to include the current district coating categories of primer surfacers and primer sealers. 
Most districts have the same VOC limit for primers and primer surfacers. Currently, the 
VOC limit for primer sealers is slightly higher (e.g., 340 gll in SCAQMD). Primers are 
coatings applied to a substrate to provide: 

1) A bond between the substrate and subsequent coats; 
2) Corrosion resistance; 
3) A smooth substrate surface; or 
4) Resistance to penetration of subsequent coats. Some primers are pigmented to 

allow the painter to use less color coating to achieve the desired color. 

The vast majority of primers reported in the 2002 Survey are solvent-borne, with only 
a small percentage being water-borne. One mixture of primer, four mixtures of sealer, 
14 mixtures of surfacer, and one mixture of precoat are water-borne. All other mixtures 
reported are solvent-borne. 



Almost 75 percent of the primers reported contain exempt compounds. For those 
mixtures with exempt compounds, the exempt content ranges from one-tenth of a 
percent to almost 64 percent, by weight, with the average exempt content being just 
under six percent. 

The resin content varies widely within the prlmer category depending upon usage and 
manufacturer, from a low of 0.2 percent to a high of 57 percent, by weight, both of which 
are in the surfacer subcategory. Most primers have approximately 20 to 29 percent 
resin, by weight. Other than resins, the solids include pigments and various other 
compounds. These include barium sulfate, talc, titanium dioxide, calcium carbonate, 
zinc phosphate, mica, clay, aluminum, iron oxide, magnesium carbonate, and numerous 
other compounds. 

The proposed VOC limit of 250 gll is technologically and commercially feasible by the 
January 1, 2009, effective date. SCAQMD's Rule 1151 already requires all primers, 
primer surfacers, and primer sealers used on large vehicles and mobile equipment to 
meet a VOC content of 250 gll. Fifteen companies reported selling primers in the 2002 
Survey. Twelve of the 14 companies that reported complete and valid information for 
primers have coatings that meet the proposed limit. 

During the SCM development process, manufacturers requested a 340 g/l VOC limit for 
sealers. The reasons cited for the need for a higher VOC limit and our responses are 
discussed below. 

1. Issue: Sealers have a lower solids content than surfacers and therefore cannot 
meet the same limit. 

Response: ARB staff analyzed the solids content of surfacers and sealers and 
found that while there were differences between the solids contents for any given 
manufacturer, the differences were insignificant when compared to the 
differences between manufacturers. The ranges for any given manufacturer 
overlapped, as well as between manufacturers. One manufacturer has stated 
that it will not be difficult to meet the proposed limit for sealers using exempts in 
the solvent mix. 

2. Issue: Sealers have less pigment and more resin than surfacers and therefore 
need a higher limit. 

Response: ARB staff analyzed the types of solids in the sealers and surfacers 
and found that there is a lot of overlap between the ranges of the types of solids 
in sealers and surfacers. ARB staff believes that both products can meet the 
proposed limit. One manufacturer has stated that it will not be difficult to meet 
the proposed limit for sealers using exempts in the solvent mix. 
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7. Single-Stage Coating 

Single-stage coatings are pigmented coatings, excluding primers and multi-color 
coatings, for application without a subsequent clear coating. Single-stage coatings 
include metallicliridescent single-stage coatings. This is an older coating technology 
that is diminishing in usage in the collision repair industry. It is being replaced by color 
coatinglclear coating systems that use less material and provide a higher gloss with a 
more durable finish. Single-stage coatings are used mostly in production shops where 
the entire vehicle is painted, and a single coating can achieve the desired color, 
protection and durability in one application. 

All but two of the reported mixtures of single-stage coatings in the 2002 Survey are 
solvent-borne. Only about four percent of reported mixtures contain water. For most of 
these mixtures, the water content is negligible. Four mixtures contain significant 
amounts of water, ranging from 25 to 55 percent, by weight. 

Over half of the mixtures reported do not contain any exempt compounds. In the 
remaining mixtures the exempt content, on a mass basis, increases gradually from 
0.5 percent up to a maximum exempt content of 61 percent, by weight. 

Other than resins, the solids include pigments and various other compounds. These 
include mica, titanium dioxide, iron oxide, talc, copper compounds, aluminum, barium 
sulfate, carbon black, silica, nickel compounds, and numerous other compounds. 

The proposed VOC limit of 340 gll is technologically and commercially feasible by the 
January 1, 2009, effective date. SCAQMD Rule 1151 currently requires all single-stage 
coatings used on large vehicles and mobile equipment to meet a VOC limit of 340 gll. 
The proposed SCM extends the 340 gll VOC limit in SCAQMD to all vehicles, including . . 
passenger cars. Thirteen ~om~aniesreported selling single-stage coatings in the 
2002 Survev. One of the ten com~anies that re~orted comalete and valid information 
for single-stage coatings has a complete single-stage system that meets the proposed 
limit. 

Issues: 

1. Issue: Metallic single-stage coatings at the proposed limit do not currently exist 
for the automotive market. 

Response: There were some metallic single-stage coatings sold in 2001 that 
comply with the proposed VOC limit. One manufacturer has stated that they 
have a complete single-stage system, including metallics, that complies with the 
proposed limit. 



However, based on discussions with manufacturers, it appears that single-stage 
coatings are not a good technology for metallic coatings. Currently, pearl or 
iridescent coatings are only achieved by using a color coatinglclear coating 
technology. It appears that the best way to achieve a metallic coating is to use a 
color coatinglclear coating technology. This is due to the way the paint film is 
created in single-stage coatings. The metallic flakes are not spread evenly 
throughout the film and reside only near the surface of the film making them 
more susceptible to damage, both mechanical and chemical. This would alter 
the appearance of the paint. Whereas in a color coatinnlclear coatino svstem. - .  
the metallic flakes are fully protected by the clear coating. 

8. Temporary Protective Coating 

Temporary protective coatings are coatings used to temporarily protect areas from 
overspray or mechanical damage. These coatings are commonly used instead of 
taping off an area before painting another area or applied prior to shipping a vehicle. 
These coatings are removed after a primer or topcoat application, or after a vehicle 
reaches its destination. 

Both of the reported mixtures of temporary protective coatings inthe 2002 Survey are 
water-borne. Neither of the mixtures reported contains any exempt compounds. Other 
than resins, the solids include pigments and various other compounds. 

The proposed VOC limit of 60 gll is technologically and commercially feasible by the 
January I, 2009, effective date. Several district rules currently require temporary 
protective coatings to meet a VOC limit of 60 gll. Two companies reported selling 
temporary protective coatings in the 2002 Survey. One of the two companies that 
reported complete and valid information for temporary protective coatings has a coating 
that meets the proposed limit. 

9. Truck Bed Liner Coating 

Truck bed liner coatings are coatings for application to a truck bed to protect it from 
surface abrasion. These coatings do not include clear coatings, color coatings, multi- 
color coatings, or single-stage coatings. These coatings are often a rubbery type of 
coating that provides traction and keeps materials from dinging or scratching the bed. 
The one reported mixture of truck bed liner coatings in the 2002 Survey is solvent- 
borne. It contains no water or exempt compounds. Other than resins, the solids include 
pigments and various other compounds. 

The proposed VOC limit of 310 gll is technologically and commercially feasible by the 
January 1, 2009, effective date. One company reported selling truck bed liner coatings 
in the 2002 Survey. The company reported complete and valid information, and the 
coating meets the proposed VOC limit. 



10. Underbody Coating 

Underbody coatings (formerly called "rubberized asphaltic underbody coatings") are 
applied to wheel wells, the inside of door panels or fenders, the underside of a trunk or 
hood, or the underside of the motor vehicle itself. The coatings are Wpicallv used for 
sound deadening or protection. ARB staff changed the nameof the category to 
"Underbody Coating" and modified the definition to also include coatings with a similar 
purpose that do not contain rubberized asphalt. 

Only four districts define this type of coating, and some districts do not list it as a 
specialty coating in their specialty coating definition. Of the four districts that define this 
type of coating, three districts have it specifically listed as a specialty coating. 
Sacramento Metropolitan AQMD has a limit of 540 gll for these coatings. 

Five of the six mixtures reported are solvent-borne; the remaining mixture is water- 
borne. None of the solvent-borne coatings contain any water. None of the reported 
mixtures, whether solvent-bome or water-borne, contain any exempt compounds. 

Other than resins, the solids include pigments and various other compounds. These 
include talc, calcium carbonate, titanium dioxide, and iron oxide. 

The proposed VOC limit of 430 gll is technologically and commercially feasible by the 
January 1, 2009, effective date based on data provided by the coating manufacturers. 
Three companies reported underbody coatings in the 2002 Survey. Three companies 
reported complete and valid information and two companies have coatings that meet 
the proposed limit. 

11 Uniform Finish Coating 

Uniform finish coatings are coatings applied to the area around a spot repair for the 
purpose of blending a repaired area's color or clear coating to match the appearance of 
an adjacent area's existing coating. While all districts except for one identify this as a 
specialty coating, only five districts and the national rule define the coating. 

All of the coatings reported as uniform finish coatings in the 2002 Survey are 
solvent-borne. None of the reported mixtures contain any water. Only two mixtures 
contain exempt compounds. Both of these mixtures contain about ten percent exempt 
compounds by weight. The non-resin portion of the solids is composed of pigment and 
other solids. 

The proposed VOC limit of 540 gll is technologically and commercially feasible by the 
January 1, 2009, effective date based on data provided by the coating manufacturers. 
Five companies reported uniform finish coatings in the 2002 Survey. Three companies 
reported complete and valid information and two of the companies have coatings that 
meet the proposed limit. 



12. Any Other Coating Type 

This category is for any coating that does not ft into the specified coating categories. It 
was created so that if such a coating existed it would not be exempt from the VOC 
content limits. Currently, we are unaware of any coating that would be in this category. 
The proposed VOC limit of 250 gll was set to preserve the emission reductions from the 
proposed SCM. 

. . 
Protective Coating I 
Truck Bed Liner This information is proprietary. 



I Type I 

NA - Information not available 
NR - Volumes not reported 
P - Proprietary information 



C. SOLVENTS 

Solvents, as the term is used in the SCM, are cleaning solutions that contain VOCs. 
While most districts regulate solvents used for cleaning operations in their automotive 
coating rules, a couple of districts (e.g., SCAQMD) have separate rules for cleaning 
solvents. ARB is addressing solvents used in automotive coating cleaning operations 
as part of the SCM. 

Most district rules divide solvents into two categories: surface preparation and cleanup, 
and application equipment cleaning. These solvent categories typically have different 
VOC limits, with application equipment cleaning being given a higher VOC limit. Some 
districts further divide surface preparation solvents into those used to clean plastic parts 
and all other surface preparation solvents. In these cases, the plastic parts cleaners are 
given higher VOC limits than the non-plastic parts cleaners. A few districts provide a 
separate and higher VOC limit for solvents applied from hand-held spray containers. A 
few districts provide a separate and higher VOC limit for solvents used to clean road tar, 
engine oil, grease, overspray, and adhesives. 

The proposed VOC limit of 25 gll is technologically and commercially feasible by the 
January 1, 2009, effective date. The SCAQMD Rule 1171, reauires all solvents used 
for cleaning at automotive coatings operations to meet a 25 ~ ~ ' V O C  limit as of 
July 1, 2005. There are solvents available that meet the 25 gA VOC limit through the 
use of exempt compounds. The SCM would extend the existing SCAQMD limit to the 
rest of the State. 



REFERENCES 

California Air Resources Board 2002 Automotive Coatings Survey data. 

Code of Federal Regulations Title 40 Part 59 - National Volatile Organic Compound 
Emission Standards for Consumer and Commercial Products, Sections 59.100 through 
59.1 11 and Table 1 to Subpart B. 

Antelope Valley Air Quality Management District Rule 1151 - Motor Vehicle and Mobile 
.Equipment Coating Operations. 

Bay Area Air Quality Management District Regulation 8 - Organic Compounds, Rule 45 
- Motor Vehicle and Mobile Equipment Coating Operations. 

Butte County Air Quality Management District Rule 235 - Requirements for Vehicle and 
Mobile Equipment Coating Operations. 

El Dorado County Air Quality Management District Rule 230 -Automotive Refinishing 
Operations. 

Feather River Air Quality Management District Rule 3.19 -Vehicle and Mobile 
Equipment Coating Operations. 

Glenn County Air Pollution Control District Article IV Prohibitions, Section 105 - Vehicle 
and Mobile Equipment Coating Operations. 

lmperial County Air Pollution Control District Rule 101 - Definitions. 

Imperial County Air Pollution Control District Rule 427 -Automotive Refinishing 
Operations. 

Kern County Air Pollution Control District Rule 410.4A - Motor Vehicle and Mobile 
Equipment Refinishing Operations. 

Mojave Desert Air Quality Management District Rule 11 16 -Automotive Refinishing 
Operations. 

Placer County Air Pollution Control District Rule 234 -Automotive Refinishing 
Operations. 

Sacramento Metropolitan Air Quality Management District Rule 459 -Automotive, Truck 
& Heavy Equipment Refinishing Ops. 

San Diego County Air Pollution Control District Rule 67.20 - Motor Vehicle and Mobile 
Equipment Refinishing Operations. 



San Joaquin Valley Unified Air Pollution Control District Rule 4602 - Motor Vehicle and 
Mobile Equipment Coating Operations. 

San Luis Obispo County Air Pollution Control District Rule 423 - Motor Vehicle and 
Mobile Equipment Coating Operations. 

Santa Barbara County Air Pollution Control District Rule 339 -Motor Vehicle and 
Mobile Equipment Coating Operations. 

Shasta County Air Quality Management District Rule 3:25 - Vehicle and Mobile 
Equipment Coating Operations. 

South Coast Air Quality Management District Rule 1151 - Motor Vehicle and Mobile 
Equipment Non-Assembly Line Coating Operations. 

Tehama County Air Pollution Control District Rule 4:35 - Vehicle and Mobile Equipment 
Coating Operations. 

Ventura County Air Pollution Control District Rule 74.18 - Motor Vehicle and Mobile 
Equipment Coating Operations. 

Yolo-Solano Air Quality Management District Rule 2.26 - Motor Vehicle and Mobile 
Equipment Coating Operations. 

Confidential conversations with paint manufacturers regarding proprietary information 
related to product development. 





V. AMBIENT AIR QUALITY AND EMISSIONS 

California's extreme air quality problems require unique strategies for meeting federal 
and State ambient air quality standards. In this chapter, we provide an overview of 
these air quality problems and the need for significant emission reductions from all 
sources of air pollution. We also describe the need for the regulation of automotive 
coatings and provide a summary of the emissions from the coating categories proposed 
for regulation. 

A. AMBIENT AIR QUALITY AND THE NEED FOR EMISSION REDUCTIONS 

VOC emissions contribute to the formation of ozone, and fine particulate matter (PM). 
PM pollution consists of very small liquid and solid particles in the air. PM includes 
particles smaller than 10 microns in size (PMqo), and particles smaller than 2.5 microns 
in size (PMz5). Ozone formation in the lower atmosphere results from a series of 
chemical reactions between VOCs and nitrogen oxides in the presence of sunlight. 
PMIO and PM2 ~ollution result from both direct and indirect emissions. Direct sources 
of PM~O and 6 i 2 . 5  include emissions from fuel combustion and wind erosion of soil. 
Indirect PMlo and PM2.6 result from the chemical reaction of VOCs, nitrogen oxides, 
sulfur oxides and other chemicals in the atmosphere. Federal and State ambient air 
quality standards for these contaminants have been established to protect California's 
population from the harmful effects of ozone and PM. 

1. Ozone 

VOCs and nitrogen oxides (NO,) react in the presence of sunlight to form ozone. The 
rate of ozone generation is related closely to the amount and reactivity of VOC 
emissions as well as the amount of NOx ernisaions available in the atmosphere 
(US. EPA, 1996; Seinfeld and Pandis, 1998). Ozone is a colorless gas and the chief 
component of urban smog. It is one of the State's more persistent air quality problems. 
As shown in Figure V-I, the population-weighted average exposure to ozone 
concentrations above the I-hour State ambient air quality standard (of 0.09 ppm) in the 
South Coast Air Basin has been declining. However, despite this decline and nearly 
25 years of regulatory efforts, ozone continues to be an important environmental and 
health concern. 

It has been well documented that ozone adversely affects the respiratory functions of 
humans and animals. Human health studies show that short-term exDosure to ozone 
injures the lung (ARB, 2000b, 1997; U.S. EPA, 1998). In some animal studies, 
permanent structural changes with long-term exposures to ozone concentrations 
considerably above ambient levels were noted; these changes remain even after 
periods of exposure to clean air (US. EPA, 1996). Ozone is a strong irritant that can 
cause constriction of the airways, forcing the respiratory system to work harder in order 
to provide oxygen to the body. Ozone is a powerful oxidant that can damage the 
respiratory tract, causing inflammation and irritation, and induces symptoms such as 
coughing, chest tightness, shortness of breath, and worsening of asthma symptoms 



(US. EPA, 1996). Ozone in sufficient doses increases the permeability of lung cells, 
rendering them more susceptible to toxins and microorganisms. 

The greatest risk is to those who are more active outdoors during smoggy periods, such 
as children, athletes, and outdoor workers. Exposure to levels of ozone above the 
current ambient air quality standard leads to lung inflammation and lung tissue damage, 
and a reduction in the amount of air inhaled into the lungs. Recent evidence has, for 
the first time, linked the onset of asthma to exposure to elevated ozone levels in 
exercising children (McConnell et al., 2002). 

One requirement of The Children's Environmental Health Protection Act is that the ARB, 
in consultation with OEHHA, review all of California's health-based ambient air quality 
standards by December 31,2000 (Senate Bill 25, Escutia, 1999). The purpose of the 
review was to determine whether the standards adequately protect public health, 
especially the health of infants and children. The findings are summarized in the report, 
"Adequacy of California Ambient Air Quality Standards: Children's Environmental Health 
Protection Act" (ARB, 2000b). This report found that the standards for particulate 
matter, ozone, and nitrogen dioxide are inadequate to protect public health. The 
standards for particulate matter (PMlo and sulfates) were found to have the highest 
priority for revision. At the December 9, 2000, Public Meeting, the Board approved the 
report and urged staff to work as expeditiously as possible to present them with 
recommendations due to the serious impact of these pollutants on the health of 
Californians. In March 2005, the State adopted a new 8-hour standard for ozone, and 
retained the existing I-hour ozone standard. 

Figure V-I  
Population-Weighted ~ x 6 s u r e  to Ozone Concentrations 

Above the State Ambient Air Quality Standard 

-South Coast 



Not onlv does ozone adverselv affect human and animal health. but it also affects --.- 

vegetaion throughout most oicalifornia resulting in reduced yield and quality in 
agricultural crops, disfiguration or unsatisfactory growth in ornamental vegetation, and 
damage to native plan&. During the summer, ozone levels are often higtiest in t6e 
urbancenters in southern California, the San Joaquin Valley, and sacramento Valley, 
which are adiacent to the principal production areas in the State's multibillion-dollar 
agricultural industry. ARB studies indicate that ozone pollution damage to crops is 
estimated to cost agriculture over 300 million dollars annually (ARB, 1987). ~ imi lar l~ ,  
the U.S. EPA estimates national agricultural losses to exceed 1 billion dollars annuallv 
(U.S. EPA, 1996). Elevated levels-of ozone also cause damage to materials such a$ 
rubber, paints, fabric, and plastics. 

In 1997, the U.S. EPA promulgated a new &hour ozone ambient air quality standard 
(U.S. EPA, 1997). On April 15,2004, U.S.EPA designated nonattainment areas for the 
new bhour ozone standard effective June 15,2004 (U.S. EPA, 2004a, 2004b). In 
California, many of these areas are already designated nonattainment for the federal 
I-hour standard. New nonattainment areas include a number of rural Sierra foothill 
counties and additional parts of the Sacramento Valley. This action starts the transition 
from the I-hour standard to the &hour standard. The federal I-hour standard was 
revoked in June 2005. 

SIPS showing how each area will meet the federal 8-hour standard are due by 2007. 
In order to maintain progress towards clean air, the Clean Air Act prohibits backsliding 
on the control Drogram. Since the federal &hour standard is more health-~rotective 
than the federal lzhour standard, ARB expects that California will need to ;educe 
emissions beyond the existing I-hour SIP targets. All major urban areas in California 
continue to violate the federal and State ozone standards, and need additional emission 
reductions in ozone precursors - such as VOCs -to attain these health-based 
standards. 

2. Fine Particulate Matter 

PM is prevalent in the urban atmosphere {see, for example, Pandis eta/., 1992), and 
ambient PM, especially PM2.5 is known to have negative impacts on human health 
(Schwartz eta/., 1996; Moolgavkar and Leubeck, 1996). Like ozone, PM can be formed 
via atmospheric oxidation of organic compounds (Finlayson-Pitts and Pitts, 2000). 
According to the results from several recent studies, photochemically derived PM 
(i.e. secondarv organic aerosol) could contribute up to 80 percent of the fine  article . - 
burden observed in severe air pollution episodes   andi is et a/., 1992; ~urpin'and 
Huntzicker, 1991, 1995). In urban PM, these secondary organic aeroso ls~(~0~)  could 
Droduce effects such as visibilitv degradation and toxicitv (see. for exam~le Atkinson - - 7 .  

and Arey, 1994). 



The relative contribution of primary versus secondary PM also varies by region and by 
season. While only limited information is available on how much of the measured PM2.5 
organic carbon component is SOAs. available studies suggest that in the South Coast 
on an annual average basis, SOAs may constitute six to 16 percent of PM2.5. In urban 
areas of the San Joaquin Valley during the whter, SOAs may contribute up to an 
average of eight percent of PM2.s (ARB 2005~). 

Significant advances have been made in the theoretical and the experimental studies of 
the formation of SOAs (Pankow, 1994a, 1994b; Odum et aL, 1996; Seinfeld and Pandis, 
1998; Hamer and Bidleman, 1998; Kleindienst, et al.,1999; Yu eta/., 1999). In addition, 
modeling techniques to determine the amount of ozone, as well as the amount of 
aerosol formed from a VOC have been established (Bowman et ah, 1995), and the 
concept similar to maximum incremental reactivity is being applied to quantitatively 
assess the aerosol formation potential of a VOC (i.e. incremental aerosol reactivity) 
(Griffin eta/., 1999). Based on the results of these studies, we now know that there is a 
mechanistic linkage between the ozone formation and SOA formation of a VOC. 

Although most organic compounds contribute to ozone formation (Carter, 2000), SOA is 
usually formed from photooxidation of organic compounds with carbon numbers equal 
to seven or more (Grosjean and Seinfeld, 1989; Wang et a/.,1992). This observation is 
consistent with the fact that both reactivity and a product's volatility need to be 
considered for evaluating the aerosol formation potential of a VOC (Odum eta/., 1997). 
It has also been shown that aromatic compounds are more likely to participate in the 
formation of SOA than are alkenes (Grosjean, 1992; Pandis et a/., 1992). Only 
chemicals which react fast enough in the atmosphere will generate sufficient amounts of 
low volatility products for forming aerosols. 

The federal and State ambient air quality standards for ozone and PM are shown in 
Table V-I. 

Table V-I - Ambient Air Quality Standards for Ozone, PMtoand PM2.6 

National Standard 

----- 
0.08 ppm 

(1 57 wlm3) 

150 ~ . t ~ / r n ~  
50 ~. tg lm~ 

65 ~.tglrn~ 
15 ~.tg/rn~ 

State Standard 

0.09 ppm 
( I  80 ~.tglm~) 
0.070 ppm 
(1 37 pglm3) 

50 pg/m3 
20 ~.tglrn= 
- 

12 

Pollutant 

Ozone 

PMlo 

PM2 5 

Averaging Time 

1 hour 

8 hour 

24 hour Annual 
Annual Arithmetic Mean 

24 hour Annual 
Annual Arithmetic Mean 



The U.S. EPA adopted standards for PM2.5 in addition to the PMlo standards (U.S. EPA, 
1997). PM2.5 consists of directly emitted particulate matter, and secondary particulate 
matter such as nitrates, sulfates and condensables that are formed in the atmosphere 
from precursors such as NOx. ammonia, SOX and comdex hvdrocarbons. Because 
PM~; is a subset of PMlo, these precursors contribute to PMI~ pollution as well. ln 
2002 California established an annual average ~~~5standard.of  12 pglm3, which is 
more health-protective than the federal standard (1 5 pgm3). 

U.S. EPA set a February 15,2004 deadline for states to provide their PM2.5 
nonattainment desianation recommendations based on ambient monitorina data from - 
2000 through 2002: ARB submitted the data and recommendations on 
February 11,2004. (ARB 2004) U.S. EPA finalized the PM2s designations in 
January 2005. Nonattainment areas for the federal PM2.5 standard include the South 
Coast Air Basin and the San Joaquin Valley Air Basin. The PM2.5 SIPS are due by 
April 2008. 

. The vast majority of California's population who live in urban areas breathe unhealthy 
air. Figures V-2, V-3, and V-4 show that unhealthy levels of ozone. PMtn, and PM, 5 

respe&vely, are not limited to urban areas, but can be found in nearly every countyin 
California. As shown in these maps for 2004,46 counties are currently designated as 
nonattainment (or nonattainment-transitional, which is a subcategory of nonattainment) 
for the State ozone standard, while 54 counties are designated as nonattainment for the 
State PMlo standard (ARB, 2004). Over 99 percent of California's population lives in 
areas designated as nonattainment for the State ozone and PMIO standards, a clear 
indication of the magnitude of the air quality problems in California. (ARB, 2005a) 

The California Clean Air Act requires districts that have been designated nonattainment 
for the State ambient air quality standards for ozone, carbon monoxide, sulfur dioxide, 
or nitrogen dioxide to prepare and submit plans for attaining and maintaining the 
standards (see Health and Safety Code 5 40910 et seq.). In addition, the federal Clean 
Air-Act requires that districts designated nonattainment for the federal ambient air 
aualitv standards prepare SIPS to demonstrate attainment with the federal standards. In 
somgof these districk, substantial additional emission reductions will be necessary if 
attainment is to be achieved. h developing their plans, each district determines which 
measures are necessary to include, as well as the specific details of each included 
measure. 

The plans from various districts underscore the increasing role of pollution from area- 
wide sources. including consumer products, architectural coatings, and automotive 
coatings. As emissions from facilities and vehicles are reducedythe area-wide sources 
become a larger part of the inventory, and are included as a more significant area for 
~otential reductions of VOC emissions. It is estimated that without additional 
automotive coatings regulations, the inventory for automotive coatings emissions will 
increase due to population growth. 



Figure V-2 

2004 
Area Designations for State 

A i r  &sin a 
- SAN ME90 COW' 

county 



Automotive C- Control h a s u n  

Figure V-3 



Figure V-4 



B. ESTIMATED EMISSIONS FROM AUTOMOTIVE COATINGS 

Emissions from automotive coatings are estimated from the survey of automotive 
coatinas that the ARB conducted in 2002. In June 2002. the ARB mailed survev 
questionnaires to companies that potentially sold automotive coatings producg;n 
California in 2001. A total of 17 companies submitted data. The survey collected data 
on the VOC contents of products, which were then used to estimate VOC emissions 
from automotive coatings. Estimated emissions from automotive coatings were 
7,631 tons per year or approximately 20.7 tpd in 2001, based on the survey data. 
These quantities do not include emissions from solvents used for surface preparation 
and cleanu~ because the 2002 Survev did not collect this data. Table V-2 summarizes - --. 

key findings from the 2002 Survey daia. 

The survey also collected information on speciation of VOCs. The quantity of VOC 
ingredients reported in the survey is close to the quantity of VOC emissions calculated 
using sales and VOC content data. This indicates a good correlation between the 
speciated ingredient data and the data that are used to calculate VOC emissions. 

Total VOC emissions from stationary sources (including area-wide sources) in California 
were estimated to be about 1,336 tpd in 2001. VOC emissions from automotive 

Table V-2 - Summary of the 2002 Automotive Coatings Suwey 

coatings are estimated to be about 20.7 tpd based on ARB 2002 Survey data (ARB, 
2005b). This represents about two percent of the VOC emissions from stationary 

Total volume (gallons) 
Volume of water-basedlsolvent-based coatings (percent) 
Estimated emissions (tpd) 
Volume per capita (gallons) 
Emissions per capita (pounds) 

sources. 

3,685,636 
1199 
20.7 
0.1 1 
0.44 

Table V-3 presents the estimated emissions and emission reductiorls by category based 
on the coating information provided in the 2002 Survev. The emissions estimate 
accounts for {he total volume of products sold. ~eca i se  the 2002 Survey did not collect 
data on solvent usage for surface preparation and cleanup, we are unable to quantify 
the emission reduction from the 25 gll VOC limit for solvents. However, the emission 
reduction from the 25 gn VOC limit has already been accounted for in the SCAQMD 
under Rule 1171. Although not quantified, extending the 25 gll VOC limit for solvents 
statewide would achieve emission reductions outside of the SCAQMD. 
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VI. ENVIRONMENTAL IMPACTS 

Both the California Environmental Quality Act (CEQA) and ARB policy require the ARB 
to evaluate the potential adverse environmental impacts of proposed projects. The 
intent of the proposed SCM is to protect the public health by reducing the public's 
exposure to potentially harmful emissions of VOCs. An additional consideration is the 
impact that the proposed SCM may have on the environment. Based on available 
information, the ARB has determined that no significant adverse environmental im~acts 
should occur as a result of districts adopting th; proposed SCM. This chapter 
summarizes the potential impacts that the proposed SCM may have on wastewater 
treatment, air quality, and hazardous waste disposal. 

A. ANALYSIS OF REASONABLY FORESEEABLE ENVIRONMENTAL IMPACTS 
OF THE METHODS OF COMPLIANCE 

1. Potential Wastewater Impacts 

Wastewater is regulated in California by the Water Resources Control Board. In 
California. wastewater containing hazardous substances is not allowed to be dis~osed 
of in the sewer system. ~ i s c h a i e  of wastewater from automotive coatings facilkies to a 
sanitary sewer can result in the solids portion of the coating accumulating in sewage 
treatment sludge, preventing its beneficial use. Some contaminants ''pass through" and 
are discharged to lakes, rivers, bays, and oceans. Although the practice is illegal, 
facility operators may introduce hazardous substances to the sewer system by washing 
down areas containing over spray and allowing that water to enter the sewer system. 

Most waste paint is a result of over spray and is collected primarily on the paint booth 
exhaust filter or in floor sweepings. Coating facilities may also generate paint- 
contaminated disposable rags, masking tape and paper, disposable mixing cups and 
sticks, and disposable paint strainers. The dry paint related wastes are tmicallv 
landfilled.   he reduction of VOC content will tkduce the amount of ~0~6iandf;lled. 

The SCM is also not expected to adversely impact water quality. First, use of exempt 
solvents (solvents not considered to be VOCs, such as acetone and PCBTF) is 
expected to result in equivalent or fewer water quality impacts than currently used 
solvents (such as toluene, xylenes, mineral spirits, and methyl ethyl ketone), since the 
exempt solvents are less toxic. Second, because currently available compliant color 
coatings are already using water-based technology, no additional water quality impacts 
from future compliant water-based coatings are expected, although use of water-based 
coatings is expected to increase. The current manufacturing and clean-UD Dractices 
associated wih water-based coatings are not expected to change as a result of the 
SCM. Lastly, the SCM is not expected to promote the use of compliant coatings 
formulated with hazardous solvents that could create adverse water quality impacts. 



Tertiary-Butyl acetate (CH3COOC(CH3)3) is the common name for acetic acid, 1,l- 
dimethylethyl ester. Other names include t-butyl acetate, fed-butyl acetate, and 
informally, TBAC or T B A C ~ .  It is an effective viscosity reducer with an intermediate 
flash point and vapor pressure. Industrially, it can be used in a variety of coatings. ARB 
staff has recommended that the districts consider exempting TBAC from their VOC 
definitions. It is anticipated that this exemption will be granted, by some if not all 
districts, allowing TBAC to be substituted for nonexempt VOCs of higher reactivity 
when reformulating automotive coatings and potentially cleaning solvents. In ARB's 
Draft Environmental Impact Assessment of Tertiary-Butyl Acetate (ARB, 2005), the staff 
determined that in automotive coating products, the compounds most likely to be 
replaced by TBAC are xylenes, toluene, and methyl ethyl ketone (MEK). 
(see htt~:llwww.arb.ca.aov/researchlreactivitv/tbac . ~d f )  

ARB's assessment of TBAC also examined the potential impact on water of an 
increased use of TBAC. Based on information ~rovided bv the Lvondell Chemical 
Company and a literature search, the potential iisk to surface waiers of California is 
expected to be low, assuming the material is stored, used, and disposed of in 
accordance with hazardous materials regulations. 

2. Air Quality Impacts 

There are two basic kinds of air emissions from activities conducted at automotive 
refinishing facilities: VOCs and particulates (solids). Particulates make up the solid part 
of the pa6t that contains the biker, pigment, and other additives. To control 
particulates, painting should be performed inside a paint spray booth equipped with 
paint arrestors (filters) and a ventilation system sufficient to draw the air from the booth 
through the filters. Paint booth air emissions controls are limited to collection of paint 
particulates. Generally, no control of VOCs from the air exhausted from the paint booth 
is required or practiced. 

The adoption and implementation of the proposed SCM on a statewide basis is 
expected to produce substantial, long-term, VOC emission reductions. VOCs are 
regulated because they contribute to the formation of both ozone and PMm. Numerous 
VOCs have also been identified as toxic air contaminants and are regulated through the 
ARB's Toxic Air Contaminant (TAC) Control Program. If the proposed VOC content 
limits in the SCM were implemented statewide, emissions would be reduced by 
approximately 13 tons per day beginning in 2009, a net air quality benefit. 

Based on ARB's 2002 Survey, xylenes, toluene, and MEK account for approximately 
27.5 percent of the VOCs used in automotive coatings. As previously mentioned, 
ARB's Draft Environmental Impact Assessment of Tertiary-Butyl Acetate indicates that 
these compounds are the most likely VOCs to be replaced by the use of TBAC. 
Assuming a replacement of 25 to 50 percent of these three VOCs, TBAC substitution 
would result in a potential use of TBAC of I .4 to 2.9 tpd. However, color coatings 
account for about 63 percent of the total VOC emissions and about 50 percent of the 



xylenes, toluene, and MEK emissions from automotive coatings. If, as expected, 
coating manufacturers choose to meet the VOC limit for color coatings with water-borne 
coatings, the potential emissions of TBAC would be reduced to about 1.5 tpd (assuming 
50 percent substitution for xylenes, toluene and MEK). 

The California Department of Industrial Relations. Division of Occupational Safety and 
Health Administration (CaVOSHA) regulates the concentration of many TACs in the 
workplace environment. To protect worker safety, CaVOSHA has established a 
permissible exposure limit (PEL) for many of these compounds {the PEL is the 
maximum, 8-hour, time-weighted average ooncentration for occupational exposure). 
The current CallOSHA PEL for TBAC is 200 ppm for an 8 hour tie-weighted average. 
If TBAC is substituted for xylenes, toluene, and MEK, the worker's TBAC exposure 
would not be expected to exceed the current workplace exposure standard. 

Workers in the automotive coatings industry are exposed to isocyanates, found in 
polyurethane sealers and some primers. Paper masks offer no protection against 
isocyanate exposure, only the most protective respirators should be used for situations 
involving exposures to isocyanates that have poor warning properties, are potent 
sensitizers, or may be carcinogenic. These respirators include: 

b any self-contained breathing apparatus with afull face piece operated in a 
pressure-demand or other positive-pressure mode, and 

9 any supplied-air respirator with a full face piece operated in a pressure-demand 
or other positive-pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in a pressure-demand or other positive-pressure 
mode. 

A complete respiratory protection program should include: 

1) regular training and medical evaluation of personnel, 

2) fit testing, 

3) periodic environmental monitoring, 

4) periodic maintenance, inspection, and cleaning of equipment 

5) proper storage of equipment, and 

6) written standard operating procedures governing the selection and use of 
respirators. The program should be evaluated regularly. 

Some manufacturers and districts have expressed a concern over the possible 
increased worker exposure to glycol ethers and TBAC upon reformulaion to lower VOC 
automotive coatings and cleaning solvents. Because of the history of isocyanate 



exposure in the automotive refinish industry, available personal protection systems are 
sufficient to protect against worker exposure to glycol ethers and TBAC. 

In ARB's Draft Environmental Impact Assessment of Tertiary-Butyl Acetate, it is 
estimated that a large body shop uses 3,000 gallons of automotive coatings per year, 
and assumes that the averaae amount of toluene, wlenes and MEK Dresent in 
automotive coatings is 50 of the total VOC content of the coating. Under this - 
worst-case scenario, a large automotive refinishing facility would emit more than 
6,500 pounds per year of TBAC if TBAC was substituted for toluene, xylenes, and MEK 
on a one-for-one basis. However, the SCAQMD has recently indicated that the largest 
automotive refinishing facility in their district uses no more than 1,100 gallons of 
coatings per year. Based on ARB's 2002 Automotive Survey, xylenes, toluene, and 
MEK account for approximately 27.5 percent of the VOCs used in automotive coatings. 
Under this scenario, which we believe most accurately defines the worst-case scenario 
for a large automotive refinishing facility, the amount of TBAC emitted annually would 
be approximately 1,350 pounds if TBAC was substituted on a one-for-one basis for 
toluene, xylenes and MEK. 

The TBAC analysis also assesses the potential cancer risk from TBAC emissions from 
automotive refinishing facilities. The highest estimated cancer risk for a facility emitting 
2,692 pounds per year of TBAC was 11 excess lifetime cancer cases per million. 
Based on the updated emission estimate for a large facility and the substitution 
assumption of 50 percent, we estimate the maximum potential risk to be 2.8 excess 
lifetime cancer cases Der millioh. However, if the VOC limit for color coatings is met 
with water-borne coat/ngs, the potential cancer risk would be reduced to ab&t 1.4 in a 
million. 

Staff also analyzed the potential for other air quality impacts. During past regulatory 
efforts affecting coatings, industry representatives have alleged that the use of low VOC 
coatings may create certain significant adverse air quality impacts. While similar 
concerns have not been raised during the development of this SCM, we examined the 
following issues in order to determine if any of these concerns were applicable to 
automotive coatings: 

No. In previous rulemakings on coatings, some industry representatives contended 
that lower VOC coatings are formulated with high solids contents and were therefore 
difficult to handle during application, tending toproduce a thick film when applied. A 
thicker film supposedly indicates that a smaller surface area is covered with a given 
amount of material, thereby increasing VOC emissions per unit area covered as 
compared to higher VOC coatings. Although high solids, low VOC coatings are 
being used, the recommended film thickness for these coatings is similar to that for 
higher VOC coatings. Thus, a lower VOC coating would cover the same or larger 
surface area than a higher VOC coating. 
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P Will the use of lower VOC automotive coatinas result in illeaal thinnina of 
the oroduct? 

Excessive thinning is not expected to be a problem because many of the 
coatings already comply with the SCM limits. Addiiionally, the VOC limit for color 
coatings is expected to be met with the use of water-borne formulations. Even if 
some thinning occurs, thinning would likely be done with water or exempt 
solvents. As a result, the potential for excessive thinning is minor and concerns 
about significant adverse air quality impacts are unfounded. 

9 Will the use of lower VOC automotive coatinasreauim additional  riming 
for orooer adhesion to the substrafe? 

No. Automotive coatings primers are currently solvent-bome coatings, and many 
already meet the VOC limits in the proposed SCM. Manufacturers' data show 
that substrate preparation for low VOC color coatings is similar to substrate 
~re~arat ion for hiaher VOC color coatinas. No instances of Door adhesion 
beheen primers and low VOC color coatings are expected. ' 

> Will the use of lower VOC automotive coatinas mauire fhe use of more 
toocoats? 

In previous rulemakings on coatings, some industry representatives have 
claimed that the proposed lower VOC limits would yield products that provide 
inferior coverage, resulting in the use of more coatings to provide the same 
coverage as their higher VOC counterparts. This is not the case with automotive 
coatings. In fact, some low VOC water-borne automotive coatings currently sold 
and used in the United States provide greater coverage than solvent-borne 
automotive coatings. Manufacturers and current users of water-bome 
automotive coatings have indicated that coverage is superior to that of solvent- 
borne coatings, and therefore do not require the application of additional coats to 
achieve the necessary coverage. 

> MI the use of lower VOC automotive coatinas msuire more fseauent 
recoatinu? 

No. Water-borne automotive coatings have been used successfully by the 
maioritv of the automobile manufacturers for several vears: thev are also used in 
m&uf=cturer's vehicle processing centers, where cab are.touched UD prior to 
distribution in the united States. bata from the automotive coatings s e h r  do not 
support the claim that lower VOC automotive coatings require more frequent 
recoating. 
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> Will the use of lower VOC automotive coatinos result in ~mduc t  
substitution bv the end-users? 

There are currently available low VOC automotive coatings with performance 
characteristics comparable to higher VOC automotive coatings, therefore it is not 
anticipated that spray technicians will substitute a product from a higher VOC .. 
category. Typically, manufacturers market coatings as a system and will not 
warranty the products' performance if the user deviates from the recommended 
usage. Additionally, the products within each automotive coatings category are 
specific to certain applications, and do not lend themselves to use in another 
coating category. 

> Will fhe use of lower VOC automotive coatinas result in coatinas with 
hiuher reactivitv? 

Using the Maximum Incremental Reactivity (MIR) scale as the basis for 
comparing reactivities of VOCs it is true that, on a per gram basis, some VOCs 
used in water-borne coatinas are more reactive than some VOCs used in 
solvent-borne coatings (~ai ier,  1999). For example, using the MIR scale as a 
basis, a typical VOC used in water-borne coatings, such as propylene glycol, is 
two to three times more reactive than a typical mineral spirits. However, less 
reactive solvents such as mineral spirits are not extensively used in automotive 
coatings. Automotive coatings tend to have solvents with higher reactivity such 
as xylenes and toluene. The reactivity of propylene glycol is approximately one- 
third the reactivity, on a gram for gram basis, of xylenes and toluene. 
Additionally, it is anticipated that manufacturers will incorporate the use of water 
and exempt solvents when formulating to meet the lower VOC limits of the 
proposed SCM. We have concluded, based on this information, that the total 
reactivity of the lower VOC automotive coatings will be less than the reactivity of 
the higher VOC automotive coatings. 

3. Potential Hazardous Waste Impacts 

The Department of Toxic Substances Control (DTSC) is the lead agency in California 
for hazardous waste management. DTSC enforces the California's Hazardous Waste 
Control laws, issues permits to hazardous waste facilities, and mitigates contaminated 
hazardous waste sites. In California, all hazardous waste must be disposed of at a 
facility that is registered with DTSC. Under these programs, automotive coatings may 
be classified as hazardous waste if they contain substances listed as toxic or if they 
meet other hazard criteria. 

Many counties in California operate a Small Business Waste Program, providing low- 
cost programs for small businesses that qualify as Conditionally Exempt Small Quantity 
Generators (CESQG). In order to qualify as a CESQG, as defined in the California 
Health and Safety Code, section 25218.1, and the Code of Federal Regulations (40 
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CFR 261.5), .the business must generate no more than 100 kilograms (220 pounds or 
approximately 27 gallons) of hazardous waste, or one kilogram (2.2 pounds) of 
extremely hazardous waste. The small business considered a CESQG must also store 
less than 2,200 pounds of all kinds of hazardous waste at any time. In order to 
encourage businesses to participate in their programs, manyoities help subsidize 
dis~osal costs. Often times the dis~osal costs are tax deductible and the lona-tenn " 
liability of the materials is taken over by the county or city agency. 

It is difficult to determine the amount of liquid waste paint generated from automotive 
coatings since the waste paint is usually mixed with waste ~a in t  thinner. Waste Daint 
thinne; is usually generated when painiguns and other paint equipment are cleaned. 
The waste paint thinner is usually collected in a 55 gallon drum and is mixed with waste 
paint. In almost all cases, waste coatings in liquid form must be managed as hazardous 
waste. The reduction of solvents in automotive coatings is not exDected to result in 
non-hazardous liquid waste coatings. Sdvent-based Lomotive coatings waste will still 
be classified as hazardous due to ignitabili characteristics. 

It is anticipated that resin manufacturers and coatings formulators will continue the trend 
of using less hazardous solvents such as Oxsol 100, and propylene glycol in their 
compliant coatings. It is expected that future compliant coatings will contain less 
hazardous materials, or nonhazardous materials. as ComDared to conventional 
coatings, resulting in a net beneffi. Therefore, hazard impacts associated with the 
proposed SCM will be negligible. 

Coating facilities that have filter-type paint booths also generate paint booth exhaust 
filters. Paint booth exhaust filters are changed every few weeks to few months 
depending on the amount of painting being done. Waste paint filters need to be tested 
for ignitability and toxicity characteristics. The Toxicity characteristic Leaching 
Procedure" (TCLP) is used to determine if the filters contain toxic materials. It is rare 
that a paint booth filter will meet the definition of hazardous waste assuming that only 
typical automotive coatings have been used. Waste filters are typically thrown into the 
trash for disposal at the sanitary landfill. i t  is not anticipated that the proposed SCM will 
impact the quantii or toxicity of the paint booth exhaust filters currently being landfilled. 

4. Reasonably Foreseeable Feasible Mitigation Measures 

ARB is required to do an analysis of reasonably foreseeable mitigation measures. We 
have concluded that no significant adverse environmental im~acts should occur from 
implementation of the proposed SCM. As a result, no mitigaiion measures would be 
necessary. 
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5. Alternatives to the Proposed SCM 

As alternatives to the proposed SCM, ARB staff evaluated taking no action and delaying 
the effective date. ARB staff determined that neither of these alternatives would be as 
effective at reducing VOC emissions from automotive coatings activities as the 
proposed SCM. The no action alternative was rejected because it would not achieve 
emission reductions necessary to attain the State and federal ambient air quality 
standards. The delayed effective date alternative was rejected because compliant 
coatings are currently available or will be available before the proposed effective date of 
January 1,2009. 

B. COMMUNITY HEALTH AND ENVIRONMENTAL JUSTICE 

The ARB is committed to evaluating community impacts of proposed regulations, 
including environmental justice concerns. ARB's goal is to reduce or eliminate any 
disproportionate impacts of air pollution on low-income and minority populations so that 
all individuals in California can live, work, and play in a healthful environment. The 
proposed SCM is not expected to result in significant negative impacts in any 
community. The result of the proposed SCM will be reduced exposure to VOCs and 
toxic air contaminants (e.g., xylenes, toluene, and MEK) for California communities, 
including those with large populations of low-income and minority residents. 

As part of our Community Health and Environmental Justice Programs, we assess and 
reduce the localized impacts of pollution from multiple sources. The cumulative, multi- 
pollutant focus of this important program compels us to take a more comprehensive, 
integrated approach to defining the ARB's overall control strategy. 

Many communities in California are composed of a mix of residential, commercial, and 
industrial sites. During and after World War II, these areas experienced tremendous 
development due to rapid population growth and capital investment in military and 
industrial complexes. This rapid growth and development did not allow for proper 
residential planning, therefore, residential areas and industrial zones may be integrated. 
As a result, parts of these communities exhibit an unhealthy mixture of homes, schools, 
and environmentally hazardous facilities. Homes within these neighborhoods may be in 
close proximity to multiple sources of air pollution, such as businesses, industries, 
storage facilities, and freeways. 

Automotive refinishing facilities, whose operations produce VOCs, are often among 
those types of small businesses located in low-income, minority communities. The 
higher than average incidence of asthma and other respiratory illnesses in children 
living in these communities may be related to poor air quality (US. EPA, 2000). 
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VII. ECONOMIC IMPACTS 

A. INTRODUCTION 

F This chapter discusses the economic impacts ARB staff anticipates from statewide 
implementation of the SCM. In general, economic impact analyses are inherently 
imprecise, especially given the unpredictable behavior of companies in a highly 
competitive market. While we quantified the economic impacts to the extent feasible, 
some projections are necessarily qualitative or semiquantitative and based on general 
observations about the automotive refinishing industry. This analysis, therefore, serves 
to provide a general picture of the economic impacts that typical businesses subject to 
the proposed SCM might encounter; we recognize that individual companies within 
each district may experience impacts different than those projected in this analysis. 

The overall projected impacts are summarized first, followed by a detailed discussion of 
specific aspects of the economic impacts in the sections listed below: 

B) Annual Costs and the Cost-Effectiveness of the Proposed SCM; 
C) Economic Impacts on California Businesses; 
D) Potential lmp'acts on Califomia State or Local Agencies; and 
E) Potential lmpacts on California Consumers. 

It is important to note that ARB staff conducted the economic impacts analysis, even 
though the analysis is not required under the Administrative Procedure Act for a SCM, 
such as the staffs proposal. The analysis uses virtually the same methodology adopted 
by the Board in approving the 2000 Architectural Coatings SCM (ARB, 2000) and 
consumer product rulemakings since 1990 (ARB; 1990; ARB, 1991; ARB, 1997; ARB, 
1 999). 

I. Summary of Economic Impact 

Our analysis shows that the cost-effectiveness of the proposed limits is similar to the 
cost-effectiveness of the existing consumer product regulations (Phase 1-11 and Mid- 
Term Measures 1-11], as well as other existing ARB reghatory programs. We estimate 
the overall cost-effectiveness of the uro~osed SCM to be $1.43 oer uound of VOC 
reduced in current dollars. This cosi-effectiveness is comparabl'e in'magnitude to that 
reported for other ARB consumer product regulations and measures, which generally 
have fallen within a range of no cost to about $6.90 per pound of VOC reduced. The 
architectural coatings SCM had an average cost-effectiveness of $3.20 per pound of 
VOC reduced. 

In this analysis, we considered the impact to manufacturers of automotive coatings and 
automotive refinishing facilities. Overall, most automotive refinishing facilities and 
coatings manufacturers would be able to absorb the cost of the proposed SCM with no 



significant adverse impacts on their profitability. This finding is indicated by the staffs 
estimated change in "return on owner's equity" (ROE) analysis. The analysis found an 
average decrease in ROE of about 0.07 percent for coating manufacturers, and 
15 percent for automotive refinishing facilities. If all costs of the proposed SCM are 
absorbed by automotive refinishing facilities, the decrease in ROE exceeds the 
10 percent threshold typically used to indicate a potential for adverse impacts on 
profitability. However, we expect the costs incurred by manufacturers and automotive 
refinishing facilities to be passed on to consumers. If the entire cost of the Dro~osed . . 
SCM we6  passed on to cknsumers, the average price for a repair would increase by 
about $1 1, which represents an increase of about 0.5% for a $2,200 repair. Because 
we expect most businesses to pass on their costs to consumers, we do not expect a 
noticeable change in employment; business creation, elimination or expansion; and 
business competitiveness in California. We also found no significant adverse fiscal 
impacts on any local or State agencies. 

To project the maximum potential impacts on consumers, we assume the opposite 
scenario relative to the business impacts analysis. That is, rather than determining 
whether businesses can absorb all costs incurred and not have a significant im~act on 
their profitability, we assume for the consumer impacts analysis thatcoating 

' 

manufacturers and automotive refinishing facilities are able to pass on all the costs to 
the consumers by raising the price of refinishing a vehicle. If the cost were passed on 
to consumers, most of the impact would probably be in the form of increased insurance 
premiums. For the purpose of this analysis, we assume that only consumers who have 
their vehicle repaired or refinished are impacted. With this assumption, we project an 
average cost increase of about $1 1 per vehicle repaired or refinished. 

2. General Approach for Cost Estimation 

The economic impacts analysis consists of several parts. First, we calculated the total 
annual costs of the proposal. An analysis was conducted to determine the impacts on 
the annual costs to manufacturers based on raw material costs of typical complying and 
noncomplying coatings. In addition, we estimated the cost to market and distribute 
coatings that comply with the limits of the proposed SCM based on discussions with 
manufacturers. Because the 2002 Survey did not collect data on cleaning solvents, the 
analysis does not include the potential costs of complying with the proposed VOC limit 
for solvents. However, solvent manufacturers marketing in the SCAQMD already 
incurred the costs to develop 25 gll cleaning solvents because the limit is already in 
effect the SCAQMD. We then estimated the annual cost to automotive refinishing 
facilities to use complying coatings without loss of production. The projected annual 
costs then become the inputs for determining the three main outputs of the analysis: the 
cost-effectiveness, the business impacts, and the consumer impacts. 

The cost-effectiveness is presented to compare the proposal's cost efficiency in 
reducing a pound of VOC relative to the cost-efficiency of other rules and control 
measures adopted by the districts and the ARB. The business impact analysis employs 
two scenarios under which all costs incurred to meet the proposal are absorbed by the 



coating manufacturers, and then by assuming that all costs incurred by both the 
manufacturers and automotive refinishing facilities are absorbed by the automotive 
refinishing facilities. On the other hand, the consumer impact analysis operates under 
the hypothetical regime where all costs incurred to meet the proposal are passed on to 
the consumers in the form of increased cost to refinish a vehicle. These three parts of 
the analysis represent the boundaries of expected impacts, with the actual regulatory 
impacts from the proposal probably falling somewhere between these three extremes 
(i.e., some costs are absorbed by the manufacturer, some costs are absorbed by the 
automotive refinishina facilities. with the remaining costs passed on to consumers). 
Thus, the actual buskess impacts and price increases will likely be less than pred'icted 
in this analysis. 

Distributors of automotive coatings may also incur some costs if those costs cannot be 
passed on to the automotive refinishing facilities because of competitive pressures. 
Potential cost to these operations might include some cost sharing between the 
manufacturer and distributor to transition customers to new products such as water- 
borne color coats. Based on discussions with industry representatives, it appears that 
cost sharing arrangements can vary widely and are not available lo all automotive 
refinishing facilities. Thus, staff is unable to assess the potential impacts to distributors. 
However, because all coating and solvent manufacturers are subject to the same VOC 
limits, any impacts to distributors should be similar regardless of what manufacturer's 
products they market. 

3. Sources and Treatment of Cost Data 

The cost analysis relied on various sources of information. For cost information specific 
to manufacturers, we relied on estimates based on discussions with manufacturers of 
automotive coatings. Most manufacturers already market coatings that would comply 
with the limits in the SCM, and the estimated cost was primarily based on the cost for all 
manufacturers to market and distribute those coatings in California (Taylor, 2005). . 
Compliant cleaning solvents are also currently marketed in California. 

For industry wide data on automotive refinishing facilities, we relied on the U.S. Census 
Bureau, industry organizations, the SCAQMD, and information from third party sources. 
To estimate the cost of equipment, training, and other services automotive refinishing 
facilities may need to comply with the SCM and maintain sufficient levels of production, 
we relied on discussions with distributors of automotive coatings, spray booth 
manufacturers, air movement manufacturers, and automotive refinishina facilitv 
operators (US Census, 2005; Henderson, 2005; SCAQMD, 2005; ~ a ~ l & ,  2005; Elders, 
2005; Ortiz, 2005; Hagan, 2005; Mac, 2005; Phillips, 2005). 

We assumed that operating and maintenance costs for new equipment and waste 
disposal for water-borne color coatings is five percent of the equipment costs. 



B. ANNUAL COSTS AND THE COST-EFFECTIVENESS (C.E.) OF THE 
PROPOSED SCM 

1. Introduction - 

In the following analysis, we present the anticipated annual costs and cost-effectiveness 
of the proposed SCM. Determining the proposal's cost-effectiveness allows us to 
compare the efficiency of the proposed SCM in reducing a pound of VOC relative to 
other existing regulatory programs. To do this, we applied a well-established - - 
methodology for converting compliance costs, both nonrecurring and recurring costs, to 
an annual basis. We then reDort the ratio of the annual costs to the annual emission 
reductions in terms of "dollars (to be) spent per pound of VOC reduced." To put the 
proposal's cost-effectiveness into proper perspective, we compare the results of our 
analysis with the cost-effectiveness of other ARB regulations and control measures. 

2. Methodology 

As noted previously, the cost-effectiveness of a regulation is generally defined as the 
ratio of total dollars to be spent to comply with the regulation (as an annual cost) to the 
mass reduction of the pollutant(s) to be achieved by complying with that regulation (in 
annual pounds). Annual costs include annualized nonrecurring costs (e.g., total 
research and development (R&D), product and consumer testing, equipment 
purchaseslmodifications, one-time distributionallmarketing changes, etc.) and annual 
recurring costs (e.g., increases or decreases in raw material costs, labeling, packaging, 
recordkeeping & reporting, etc.). Thus, the cost-effectiveness is calculated according to 
the following general equations: 

Cost-Effectiveness = Annualized Nonrecurring Costs + Annual Recurring Costs 

Annual Emission reductions 
where, 

Annualized Nonmcumng Costs = CRF x 1 (Nonmcumng Costs) 
Annual Recumng Costs = Raw Material Costs + Non Raw Material Costs 

The CRF is calculated as follows: 

where, 

CRF = Capital Recovery Factor 
I = discount interest rate in real terms (assumed to be four 

percent) 
n = project horizon or useful life of equipment 



As shown above, we annualized the nonrecurring costs (i.e., one-time fixed costs such 
as R&D, equipment purchases, etc.) using the Capital Recovery Method, which is the 
recommended approach under California Environmental Protection Agency (CallEPA) 
guidelines. Using this method, we multiply the estimated total fixed costs to comply with 
each proposed limit by the Capital Recovery Factor (CRF) to convert these fixed costs 
into discounted, equal annual payments in current dollars over the selected project 
horizon (i.e., the projected useful life of the investment) (CaUEPA, 1996). We then sum 
the annualized fixed costs with the annual recurring costs and divide that sum by the 
annual emission reductions to calculate the cost-effectiveness of each limit. 

3. Assumptions 

There are a number of assumptions made to determine the impact to automotive 
refinishing facilities. Due to the number and unique needs of automotive refinishing 
facilities in California, some of these businesses will incur costs which will be different 
than what we have estimated in this analysis. 

In determining the impact to automotive refinishing facilities as a worst case scenario, 
staff assumed that every facility will need to apply water-borne color coatings. 
Compliant color coatings may be developed whhexempt solvents that woGd require 
little modification to existing equipment in automotive refinishing facilities. There are 
also some automotive refinishing facilities that only use single stage coatings which we 
expect to remain solvent-borne. We don't expect these facilities to be impacted by the 
SCM. 

Coating manufacturers recommend additional air movement equipment to dry water- 
borne color coatings quickly. Heating equipment was suggested as an option that 
would allow automotive refinishing facilities to improve production levels. There are a 
number of solutions available to automotive refinishing facilities to meet air movement 
needs. These range from small hand held devices to fully integrated air movement 
systems. Although each automotive refinishing facility will evaluate the costs and 
benefits of air movement systems, we assumed that automotive refinishing facilities with 
high annual revenues will generally install the more expensive upgrades to their spray 
booths to maintain current production levels. We also assumed that automotive 
refinishing facilities with low annual revenues will install less expensive equipment to 
save on overall cost. The specific assumptions are discussed in Appendix C. 

ARB staff estimated there are about 4,100 automotive refinishing facilities in California. 
Staff estimated the average gross annual revenue for an automotive refinishina facilitv - 
to be about one million data& (Taylor, 2005). 

We assumed that 57 percent of all automotive refinishing facilities have a single spray 
booth. In the absence of industry wide statistics on the number of spray booths for 
automotive refinishing facilities in California, we used data from the SCAQMD to 
estimate the number of facilities with multi~le booths (SCAQMD. 20051. Althouah there 
miy  be facilities in all revenue categories ihat have a'single spray booth, staff assumed 



that only automotive refinishing facilities with annual revenue of less than one million 
dollars have a single spray booth. We also assumed that 25 percent of the booths have 
heating equipment, based on data from the SCAQMD. We assumed that all facilities 
with greater than $2.5 million annual revenue have heating equipment, and all facilities 
with less than one million dollars annual revenue have no heating equipment. 

ARB staff conducted an analysis of raw material costs to manufacturers based on 
typical ingredients found in complying and noncomplying coatings. Staff determined 
that the raw material costs of products that comply with the limits of the proposed SCM 
are generally less than the raw material costs of products that do not comply with the 
proposed SCM. To be conservative, staff assumed there would be no cost savings to 
manufacturers or to automotive refinishing facilities from raw material prices. 

We also assumed that some small coating manufacturers would cease to sell products 
in California. According to the 2002 Automotive Coatings Survey, there were 
17 manufacturers that sold automotive coatings in California in 2001. Ten of these 
manufacturers account for about 98 percent of the total volume of automotive coatings 
sold in California in 2001. We assume that the remaining seven manufacturers that sell 
very low volumes of coatings in California will cease to sell their products here due to 
the cost of complying with the SCM. 

We also assumed a project horizon of five years and a real discount rate of four percent 
throughout the project horizon. The five year project horizon is appropriate because 
that is the generally accepted project horizon used in cost analyses involving chemical 
processing industries. In addition, five years is the number of years for a project horizon 
generally recommended by CaVEPA when conducting a cost-effectiveness analysis 
(CallEPA, 1996, supre). With regard to the discount rate, CallEPA recommends two . . 
percent plus the current yield fora U.S. Treasury note of similar maturity to the project 
horizon (Id.), which in recent years has been about four percent (CNN, 2005). We also 
assumed a two percent inflation rate. 

4. Results 

The cost-effectiveness of the SCM is estimated to be $1.43 per pound of VOC reduced, 
which compares favorably with the cost-effectiveness of measures such as the 2000 
Architectural Coatings SCM ($3.20 per pound of VOC reduced). The average annual 
cost to automotive coating and solvent manufacturers is estimated to be about 
$320,000. The average annual cost to automotive refinishing facilities is estimated to 
be about $3,400. The total annualized cost to comply with the proposed SCM is 
estimated to be about $14 million. 



C. ECONOMIC IMPACTS ON CALIFORNIA BUSINESSES 

I. Legal Requirements 

ARB staff conducted an economic impacts assessment although it is not legally 
required for the proposed SCM. Section 11346.3 of the Government Code requires 

T State agencies to assess the potential for adverse economic impacts on California 
business enterprises and individuals when proposing to adapt or amend any 
administrative regulation. The assessment shall include a consideration of the impact of 
the proposed regulation on California jobs, business expansion, elimination or creation, 
and the ability of California business to compete with businesses in other states. 
Because the staffs proposal is a SCM rather than an administrative regulation, the 
business impacts assessment is not required. However, ARB staff conducted the 
normally required business impacts assessment to provide the Board and districts a 
comprehensive evaluation of the potential cost impacts. Similarly, we also evaluated 
the SCM's potential impacts to State and local agencies. Normally, State agencies are 
required to estimate the cost or savings to any State or local agency and school district 
in accordance with instructions adopted by the Department of Finance. The estimate 
shall include any nondiscretionary cost or savings to local agencies and the cost or 
savings in federal funding to the state. A majoiregulation is defined as a regulation 
that will have a potential cost to California business enterprises in an amount exceeding 
ten million dollars in any single year. 

2. Potential Impact on California Businesses 

Only one company, Ellis Paint, currently manufactures automotive coatings in the State 
The impact on this company is expected to be minimal since they have coatings that 
meet the proposed limits in most categories. Additionally, Ellis Paint does not produce 
color coatings, which will require the most reformulation under the proposed SCM. Ellis 
Paint also manufactures cleaning solvents that meet the proposed VOC limit of 25 gll. 

3. Affected Businesses 

Any person that uses, supplies, sells, offers for sale, manufactures, distributes, blends, 
or repackages for sale automotive coatings or associated solvents or performs 
automotive refinishing would potentially be affected bv the proposed SCM. Also. . . 
potentially affected are businesses th& manufacture air movement or heating 

' 

equipment for spray booths; or supply resins, exempt solvents, or other ingredients and 
equipment to these manufacturers or marketers. 

The focus of this analysis, however, will be on coating manufacturers and automotive 
refinishing facilities because these businesses would be directly affected by the 
proposed SCM. Distributors of automotive coatings may also incur some cost if those 
costs cannot be passed on to the automotive refinishing facilities because of 
competitive pressures. However, ARB staff is unable to quantify these impacts. 
Potential costs to distributors might include some cost sharing between the 



manufacturer and distributor to transition automotive refinishing facilities to new 
products such as water-borne color coatings. Staff does not have data on the extent to 
which such cost sharing might occur. 

Automotive coatings are manufactured or marketed by 17 companies nationwide, of 
which one is based in California, according to the 2002 Survey. The bulk of the sales 
volume in California was generated by a few companies; three manufacturers account 
for 65 percent of the volume, with the remaining 14 companies accounting for the other 
35 percent (ARB, 2005). The automotive coating manufacturers marketed about 
3.7 million gallons of coatings in California in 2001, of which an estimated one million 
gallons were compliant and 2.7 million gallons were noncompliant with the proposed 
SCM (Id.). 

Staff estimates there are approximately 4,100 automotive refinishing facilities in 
California. These businesses aenerated about $2.4 billion in annual revenue in 1997 
(US. Census, 2005). About half of these facilities have an annual revenue of less than 
$500,000 per year (Taylor, 2005). 

a. S ~ U ~ V  Approach 

Sixteen of the 17 manufacturers of automotive coatings who responded to ARB'S 2002 
Survev sold coatinos in California in 2001 that did not meet the Dr0~0sed SCM limits. . . 
Staff did not have iformation on the 17'~ manufacturer to make this determination. In 
addition, for purposes of determining worse-case potential economic impact, staff 
assumes that all automotive refinishing facilities in California will need to incur costs to 
comply with the proposed SCM. This is a conservative estimate because facilities that 
use only single-stage color coatings would not need to invest in air movement 
equipment or heat because they would continue to use currently available, compliant 
solvent-borne coatings. The approach used in evaluating the potential economic impact 
of the proposed SCM on these businesses is outlined as follows: 

1) Compliance cost was estimated for manufacturers and automotive refinishing 
facilities; 

2) Estimated cost was adjusted for federal and State taxes; and 
3) The three-year average ROE was calculated for businesses by averaging the 

median ROES for 2002 through 2004. Actual financial data were used for coating 
manufacturers where such data were available publicly. In case of the 
automotive refinishing facilities, however, actual financial data were not available 
publicly. Thus, we developed a financial profile of a typical California automotive 
refinishing facility with an annual revenue of $1 million using the Dun and 
Bradstreet financial ratios for the industry. 

ROE is calculated by dividing the net profit by the net worth. The adjusted cost was 
then subtracted from the net profit data. The results were used to calculate an adjusted 
three-year average ROE. The adjusted ROE was then compared with the ROE before 
the subtraction of the adjusted cost to determine the potential impact on the profitability 



of the businesses. A reduction of more than 10 percent in profitability is considered to 
indicate a potential for significant adverse economic impacts. 

The threshold value of 10 percent has been used consistently by the ARB staff to . 
determine impact severity (ARB, 1990; ARB, 1991; ARB, 1995; ARB, 1998). This 
threshold is consistent with the thresholds used by the U.S. EPA and others. 

The ROEs before and after the subtraction of the adjusted compliance costs were 
calculated for a typical business using financial data for 2002 through 2004. The 
calculations were based on the following assumptions: 

Selected businesses are representative of affected businesses; 
All affected businesses were subject to the highest federal and State corporate 
tax rates of 35 percent and 9.3 percent respectively; and 

3) Affected businesses are not able to increase the prices of their products, nor can 
they lower their costs of doing business through short-term cost-cutting 
measures. 

Given the limitation of avalable data, staff believes these assumptions are reasonable 
for most businesses at least in the short run. However, they may not be applicable to all 
businesses. 

c. Results 

Table VII-I shows the estimated change in ROE on affected industry groups. 

The estimated average decline in proffiability of businesses is about 0.07 percent for 
manufacturers, and about 15 percent for automotive refinishing facilities. W the 

Table VII-I Changes in Return on Owner's Equity (ROE) for Typical 
Businesses in the Automotive Refinishing Industry 

automotive refinishing facilities absorbed all costs, they would be  adversely impacted by 
the proposed SCM. However, we expect automotive refinishing facilities to Dass on the 

SIC Code and Category 
2851 Manufacturing - Paints, Varnishes, 
Lacquers, Enamels, And Allied Products 
7532 Automotive Repair - Top. Body, and 
Upholstery Repair facilities and Paint facilities 

costs of the proposed SCM to consumers. If the entire cost of ihe proposed SCM were 
passed on to consumers, the average price for a repair or refinish would increase by 
about $1 1, which represents an increase of about 0.5% for a $2,200 repair. 

Change in ROE 
0.07 percent 

15 percent 

The performance of businesses may differ from year to year. Hence, the average 
financial data used may not be representative of an average year performance for some 
businesses. The estimated changes to ROEs may be high because affected 



businesses probably would not absorb all of the increase in their costs of doing 
business. They might be able to either pass some of the cost on to consumers in the 
form of higher prices, reduce their costs, or do both. 

- 
4. Potential lmpact on Employment 

The paint or body repair facilities (NAICS 811 121lSIC 7532) are defined as 
establishments engaged in repairing or customizing automotive vehicles, such as 
passenger cars, trucks, and vans, and all trailer bodies and interiors; andlor painting 
automotive vehicles and trailer bodies. It is estimated that there are 27,665 paid 
employees involved in the automotive body repair and refinishing services (U.S. 
Census, 2005). 

We expect the proposed SCM to have minimal impact on most employees that do 
automotive refinishing. While it is possible that some automotive refinishing facilities 
may experience higher costs than those estimated above, we believe that most will not 
be impacted adversely if districts adopt the proposed SCM. 

Cost impacts on coating manufacturers will be minimal. Most coating manufacturers 
are global companies and the proposed SCM would have minimal impact on their 
operations as indicated by the change in ROE. Thus, we do not expect any significant 
impact in the employment at these companies. 

5. Potential lmpact on Business Creation, Elimination, or Expansion 

The proposed SCM should have no noticeable impact on the status of California 
businesses. This is because the costs are not expected to impose a significant impact 
on the profitability of businesses in California.   ow ever, some small aGomotive 

' 

refinishing facilities with little or no margin of proffiability may lack the financial 
resources to modify their facilities in a timely manner. Should the proposed measures 
impose a significant hardship on these businesses, temporary relief in the form of a 
compliance date extension under the local districts' variance provision may be 
warranted. 

While some individual businesses may be affected adversely, the proposed SCM may 
provide business opportunities for existing California businesses or result in the creation 
of new businesses. California businesses that produce air movement equipment for 
spray booths or provide consulting services to affected businesses may benefit from 
increased industry spending. 

6. Potential lmpact on Business Competitiveness 

The proposed SCM is not expected to have a significant impact on the ability of 
automotive refinishina facilities in California to compete with businesses from another 
state. Most automothe refinishing facilities are independent operations that compete for 
local business within their region and rarely seek business from outside the State. 

VII-10 



The proposed SCM should have no significant impact on the ability of California 
manufacturers of automotive coatings to compete with businesses in other states. 
Because the proposed measures would apply to all businesses that manufacture or 
market automotive coatings for sale in California regardless of their location, the staffs 
proposal should not present any economic disadvantages specific to California . businesses. Of the 17 companies involved in manufacturing or marketing of automotive 
coatings in California, only one company is located in California. 

D. POTENTIAL IMPACTS ON CALIFORNIA STATE OR LOCAL AGENCIES 

We have identified no State or local agency that would be adversely affected by the 
proposed SCM. One State agency, the California Department of Transportation, 
performs touch-up work on their fleet vehicles with single-stage color coatings. Since 
many single-stage color mixtures already comply with the limits of the proposed SCM, 
we do not expect them to be adversely affected. Additionally, we expect single-stage 
color coatings to remain solvent-borne, thus there would not be a need-for air 
movement equipment. There are cleaning solvents already available that meet the 
proposed VOC limit in the SCM. Thus, the solvent requirement is not expected to have 
an adverse impact on State or local agencies. 

E. POTENTIAL IMPACTS ON CALIFORNIA CONSUMERS 

The potential impact of the SCM on consumers depends upon the extent to which 
affected businesses are able to pass on the increased cost to consumers in t e n s  of 
higher prices for their services. Given the small impact of the proposed SCM on the 
profitability of most automotive refinishing facilities, we do not expect a noticeable 
change in the price of services provided by these businesses. Since most repairs are 
paid directly by insurance companies, consumers may be impacted by higher insurance 
premiums. We anticipate the impact, if any, on consumers to be negligible. If the 
annual cost of the proposed SCM were divided among the total number of repairs in 
California per year, the average cost of a repair would increase by about $1 1. This 
represents a 0.5% increase in cost for a typical repair of $2,200. If the consumer is 
paying for the refinishing directly, he or she would have to absorb the entire cost. 
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California Air Resources Board ' 

Proposed Suggested Control Measure for Automotive Coatings 

1. Purpose 

, The purpose of this rule is to limit volatile organic compound (VOC) emissions from 
coatings and solvents associated with the coating of motor vehicles, mobile equipment, 
and associated parts and components. 

2. Applicability 

2.1 Except as provided in section 2.2, this rule is applicable to any person who 
supplies, sells, offers for sale, manufactures, or distributes any automotive 
coating or associated solvent for use within the District, as well as any 
person who uses, applies, or solicits the use or application of any 
automotive coating or associated solvent within the District. 

2.2 This rule does not apply to: . .  - 
2.2.1 Any automotive coating or associated solvent that is offered for 

sale. sold. or manufactured for use outside of the District or for 
shipment to other manufacturers for reformulation or repackaging. 

2.2.2 Any aerosol coating product. 
2.2.3 Any automotive coating that is sold, supplied, or offered for sale in 

0.5 fluid ounce or smaller containers intended to be used by the 
general public to repair tiny surface imperfections. 

2.2.4 Any coating applied to motor vehicles or mobile equipment, or their 
associated parts and components, during manufacture on an 
assembly line. 

3. Definitions 

3.1 "Adhesion ~romoter" means a coating, which is labeled and formulated to 
be applied to uncoated plastic surfaces to facilitate bonding of subsequent 
coatings, and on which, a subsequent coating is applied. 

3.2 "Aerosol Coating Product" means a pressurized coating product 
containing pigments or resins that dispenses product ingredients by 
means of a propellant, and is packaged in a disposable can for hand-held 
application, or for use in specialized equipment for ground traficlmarking 
applications. 

3.3 "Assembly Line" means an arrangement of industrial equipment and 
workers in which the product passes from one specialized operation to 
another until complete, by either automatic or manual means. 



3.4 "Associated Parts and Components" means structures, devices, pieces, 
modules, sections, assemblies, subassemblies, or elements of motor 
vehicles or mobile equipment that are designed to be a part of motor 
vehicles or mobile equipment but which are not attached to motor vehicles 
or mobile equipment at the time of coating the structure, device, piece, 
module, section, assembly, subassembly, or element. "Associated parts 
and components" does not include circuit boards. 

3.5 "Automotive Coating" means any coating or coating component used or 
recommended for use in motor vehicle or mobile equipment refinishin~. 
service, maintenance, repair, restoration, or modification, except metal 
plating activities. Any reference to automotive refinishing or automotive 
coating made by a person on the container or in product literature 
constitutes a recommendation for use in motor vehicle or mobile 
equipment refinishing. 

3.6 "Automotive Coating Component" means any portion of a coating, 
' 

including, but not limited to, a reducer or thinner, toner, hardener, and 
additive, which is recommended by any person to distributors or end-users 
for use in an automotive coating, or which is supplied for or used in an 
automotive coating. The raw Gaterials used to'produce the components 
are not considered automotive coating components. 

3.7 "Automotive Refinishing Facility" means any shop, business, location, or 
parcel of land where motor vehicles or mobile equipment or their 
associated parts and components are coated, including autobody collision 
repair shops. "Automotive Refinishing F a c i l i  does not include the 
original equipment manufacturing plant where the motor vehicle or mobile 
equipment is completely assembled. 

3.8 "CARB" means the California Air Resources Board. 

3.9 "Cleaning Operations" means the removal of loosely held uncured 
adhesives, inks, coatings, or contaminants. includina. but not limited to. 
dirt, soil, or grease, from motor vehicles, mobile equipment, associated 
parts and components, substrates, parts, products, tools, machinery, 
equipment, or general work areas. 

3.10 "Clear Coating" means any coating that contains no pigments and is 
labeled and formulated for application over a color coating or clear 
coating. 

3.1 1 "Coating" means a material which is applied to a surface and forms a film 
in order to beautify, preserve, repair, or protect such a surface. 
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3.12 "Color Coating" means any pigmented coating, excluding adhesion 
promoters, primers, and multi-color coatings, that requires a subsequent 
clear coating and which is applied over a primer, adhesion promoter, or 
color coating. Color coatings include metallicliridescent color coatings. 

3.13 'Electrostatic Spray Application" means any method of spray application of 
coatings where an electrostatic attraction is created between the part to be 
coated and the paint particles. 

3.14 "Emission Control System" means any combination of capture systems 
and control devices used to reduce VOC emissions from automotive 
coating operations. 

3.15 "Exempt Compounds" means, for the purposes of this rule, the 
compounds listed in sections 3.34.1 and 3.34.2. 

3.16 "Graphic Arts Operation" means the application of logos, letters, numbers, 
or graphics to a painted surface by brush, roller, or airbrush. 

3.17 "High-Volume, Low-Pressure (HVLP)" means spray equipment 
permanently labeled as such and which is designed and operated 
between 0.1 and 10 pounds per square inch, gauge, (psig) air atomizing 
pressure measured dynamically at the center of the air cap and at the air 
horns. 

3.18 "Metallic/lridescent Color Coating" means any coating that contains more 
than 0.042 pounds per gallon (5 grams per liter) of metal or iridescent 
particles as applied, where such particles are visible in the dried film. 

3.19 "Mobile Equipment" means any device that may be drawn andlor driven 
on rails or a roadway including, but not limited to, trains, railcars, truck 
trailers, mobile cranes, bulldozers, street cleaners, and implements of 
husbandry or agriculture. 

3.20 "Motor Vehicle" means any self-propelled vehicle, including, but not limited 
to, cars, trucks, buses, golf carts, vans, motorcycles, tanks, and armored 
personnel carriers. 

3.21 "Multi-Color Coating" means any coating that exhibits more than one color 
in the dried film after a single application, is packaged in a single 
container, and hides surface defects on areas of heavy use, and which is 
applied over a primer or adhesion promoter. 

3.22 "Person" shall have the same meaning as defined in Health and Safety 
Code section 39047. 



3.23 "Pretreatment Coating" means any coating that contains a minimum of 
one-half (0.5) percent acid by weight and not more than 16 oercent solids 
by weight ni i issaly to provide sirface etching and is labeled and 
formulated for application directly to bare metal surfaces to provide 
corrosion resistance and adhesion. 

3.24 "Primer" means any coating, which is labeled and formulated for 
application to a substrate to provide 1) a bond between the substrate and 
subseouent coats, 2) corrosion resistance. 3) a smooth substrate surface. 
or 4) resistance to penetration of subsequent coats, and on which a 
subsequent coating is applied. Primers may be pigmented. 

3.25 "Single-Stage Coating" means any pigmented coating, excluding primers 
and multi-color coatings, labeled and formulated for application without a 
subsequent clear coat Single-stage coatings include single-stage 
metallicliridescent coatings. 

3.26 "Solvent" means a VOC-containing fluid used to perform cleaning 
operations. 

3.27 "Spot Repair" means repair of an area on a motor vehicle, piece of mobile 
equipment, or associated parts or components of less than 1 square foot 
(929 square centimeters). 

3.28 "Temporary Protedie Coating" means any coating which is labeled and 
forrnulated for the purpose of temporarily protecting areas from overspray 
or mechanical damage. 

3.29 "Transfer Efficiency" means the amount of coating solids adhering to the 
object being coated divided by the total amount of coating solids sprayed, 
expressed as a percentage. 

3.30 "Truck Bed Liner Coating" means any coating, excluding clear, color, 
multi-color, and single stage coatings, labeled and formulated for 
application to a truck bed to protect it from surface abrasion. 

3.31 "Underbody Coating" means any coating labeled and formulated for 
application to wheel wells, the inside of door panels ortenders, the 
underside of a trunk or hood, or the underside of the motor vehicle. 

3.32 "Uniform Finish Coating" means any coating labeled and formulated for 
application to the area around a spot repair for the purpose of blending a 
repaired area's color or clear coat to match the appearance of an adjacent 
area's existing coating. 

a 3.33 "U.S. EPA" means the United States Environmental Protection Agency. 



3.34 'Volatile Organic Compound (VOC)" means any volatile compound 
containing at least one atom of carbon, excluding carbon monoxide, 
carbon dioxide, carbonic acid, metallic carbides or carbonates, and 
ammonium carbonate, and excluding the following: 
3.34.1 methane; 

methylene chloride (dichloromethane); 
1 ,I ,I-trichloroethane (methyl chloroform); 
trichlorofluoromethane (CFC-11); 
dichlorodifluoromethane (CFC-12); 
1,1,2-trichloro-I ,2,2-trifluoroethane (CFC-113); 
1 ,2-dichloro-I ,I ,2,2-tetrafluoroethane (CFC-114); 
chloropentafluoroethane (CFC-115); 
chlorodifluoromethane (HCFC-22); 
1 ,I ,I-trifluoro-2,2-dichloroethane (HCFC-123); 
2-chloro-1 ,I, I ,2-tetrafluoroethane (HCFC-124); 
I ,I-dichloro-I-fluoroethane (HCFC-141 b); 
I -chloro-I ,I-difluoroethane (HCFC-142b); 
trifluoromethane (HFC-23); 
pentafluoroethane (HFC-125); 

. . ,  
1 ,I ,I-trifluoroethane (HFC-143a); ' 

I ,I-difluoroethane (HFC-152a); 
cyclic, branched, or linear completely methylated siloxanes; 
the following classes of perfluorocarbons: 
(A) cyclic, branched, or linear, completely fluorinated alkanes; 
(B) cyclic, branched, or linear, completely fluorinated ethers with 

no unsaturations; 
(C) cyclic, branched, or linear, completely fluorinated tertiary 

amines with no unsaturations; and 
(D) sulfur-containing petfluorocarbons with no unsaturations and 

with the sulfur bonds only to carbon and fluorine; and 
3.34.2 the following low-reactive organic compounds which have been 

exempted by the U.S. EPA: 
acetone; 
ethane; 
parachlorobenzotrifluoride (I-chloro-4-trifluoromethyl benzene); 
perchloroethylene; 
methyl acetate; and 
tertiary butyl acetate (tBAc). 



3.35 VOC Content 

3.35.1 VOC regulatory for Coatings" means VOC in grams per liter of 
coating, excluding water and exempt compounds, and shall be 
calculated by the following equation: 

VOC regulatory content = Wv - Ww - Wec 
Vm - Vw - Vec 

3.35.2 "VOC actual for Coatings" means VOC in grams per liter of material 
shall be calculated using the following equation: 

VOC actual content = Wv - Ww - Wec 
Vm 

3.35.3 'VOC content for Solvents" means VOC in grams per liter of 
material shall be calculated by the following equation: 

VOC content = Wv - Ww - Wec 

Where: 

VOC content = amount of volatile organic compounds in gramsniter 

Wv = weight of volatiles in grams 

Ww = weight of water in grams 

Wec =weight of exempt compounds in grams 

Vm = volume of material (coating or solvent, as applicable) in liters 

Vw = volume of water in liters 

Vec = volume of exempt compounds in liters 



4. Standards 

4.1 Coating Limits. No person shall apply to any motor vehicle, mobile 
equipment, or associated parts and components, any coating with a VOC 
regulatory content, as calculated pursuant to section 3.35.1, in excess of 
the following limits, except as provided in section 4.3: 

Coating Category 

*English units are provided for information only. 

VOC regulatory limit, as applied, 
effective Januaw I, 2009 

Adhesion Promoter 
Clear Coating 
Color Coating 
Multi-Color Coating 
Pretreatment Coating 

4.2 Most Restrictive VOC Limit  If anywhere on the container of any 
automotive coating, or any label or sticker affixed to the container, or in 
any sales, advertising, or technical literature supplied by a person, any 
representation is made that indicates that the coating meets the definition 

in gramslliter per gallon*) 
540 (4.5) 
250 (2.1) 
420 (3.5) 
680 (5.7) 
660 (5.5) 

of or is recommended for use for more than one of the coating categories 
listed in section 4.1, then the lowest VOC content limit shall apply. 

4.3 Alternative Compliance. Instead of complying with the VOC content 
limits s~ecified in section 4.1. a Derson mav use an emission control 
system'that has been approved: in writing, by  the Executive Officer or Air 
Pollution Control Officer of the District and which achieves an overall 
control efficiency of at least 85 percent as determined pursuant to sections 
6.5 and 6.6. Any approved system emission control must be maintained 
and used at all times in proper working condition. 

4.4 Prohibition of Possession. No person shall possess at any automotive 
refinishing facility, any automotive coating that is not in compliance with 
section 4.1 or 4.3, as applicable, or any solvent with a VOC content 
greater than 25 grams per liter. 



4.5 Prohibition of Sale or Manufacture. No person shall manufacture, 
blend, repackage for sale, supply, sell, offer for sale, or distribute within .. - 
the ~istrikt any-coating with a VOC content in excess of the limits 
specified in section 4.1. 

Notwithstanding the provisions of this section, a person may manufacture, 
blend, repackage for sale, supply, sell, offer for sale, or distibute a coating 
with a VOC content in excess of the limits specified in section 4.1 under 
the following circumstances and provided all of the requirements of 
section 5.6 are also met: 

4.5.1 The coating is for use exclusively within an emission control system 
as allowed in section 4.3, or 

4.5.2 The coating is for use outside the District. 

4.6 Prohibition of Specification. No person shall solicit or require the use 
of, or specify the application or use of any coating or solvent on a motor 
vehicle or mobile equipment, or associated parts and components, if such 
use or application results in a violation of this rule. This prohibition shall 
apply to all written or oral contracts, including, but not limited to, job 
orders, under the tens  of which any coating or solvent that is subject to 
the provisions of this rule is to be used or applied. This prohibition shall 
not apply to coatings that meet the criteria specified in section 4.5. 

4.7 Coating Application Methods. No person shall apply any coating to any 
motor vehicle, mobile equipment, or associated parts and components 
unless one of the following application methods is used: 

4.7.1 Brush, dip, or roller. 

4.7.2 Electrostatic spray. 

4.7.3 High-Volume Low-Pressure (HVLP) spray equipment. 

4.7.4 Use of a spray gun: If a spray gun is used, the end user must 
demonstrate that the gun meets the HVLP definition in section 3.17 
in design and use. A satisfactory demonstration must be based on 
the manufacturer's published technical material on the design of the 
gun and by a demonstration of the operation of the gun using an air 
pressure tip gauge from the manufacturer of the gun. 



4.7.5 Any alternative method that achieves a transfer efficiency 
equivalent to, or higher than, the application methods listed in 
sections 4.7.1,4.7.2, or 4.7.3 as determined per section 6.9. 
Written approval from the Executive Officer or Air Pollution Control 
Officer of the District shall be obtained for each alternative method 
prior to use. 

section 4.7 does not apply to underbody coatings, graphic arts operations, 
truck bed liner coatings, or any coating use of less than one (1) fluid ounce 
(29.6 milliliters). 

4.8 Solvent Limits and ~vaporative Loss Minimization 

4.8.1 Each solvent present at any automotive refinishing facility shall not 
exceed a VOC content of 25 grams per liter as calculated pursuant - 

to section 3.35.3. 

4.8.2 Solvent-laden materials shall be stored in closed containers. 

4.8.3 All automotive coating components, automotive coatings, and 
solvents shall be stored in closed vapor-tight containers. 

4.8.4 No person shall clean spray equipment unless a closed system is 
used. However, eauivalent control eauipment can be used if the . . 
Executive Officer or Air Pollution ~on i ro l  Officer of the District 
approves it in writing prior to use. 

4.8.5 All waste automotive coating components, automotive coatings, 
and solvents shall be stored in closed vapor-tight containers, 
except while adding to or removing them from the containers. 

5. Administrative Requirements 

5.1 Compliance Statement Requlrernent 

5.1 .I For each individual automotive coating or automotive coating 
component, the manufacturer and repackager shall include the 
following information on product data sheets, or an equivalent 
medium: 
5.1 .I .I The VOC actual for coatings and VOC regulatory for 

coatings, expressed in grams per liter; 
5.1 .I .2 The weight percentage of volatiles, water, and exempt 

compounds; 
5.1 .I .3 The volume percentage of water and exempt compounds; 

and, 
5.1.3.4 The density of the material (in grams per liter). 



5.1.2 For each individual ready to spray mixture (based on the 
manufacturer's and repackager's stared mix ratio), the 
manufacturer and repackager shall irlclude the following information 
on product data sheets, or an equivalent medium: 
5.1.2.1 The VOC actual for coatings and VOC regulatory for 

coatings, expressed in grams per liter; 
5.1.2.2 The weight percentage of volatiles, water, and exempt 

compounds; 
5.1.2.3 The volume percentage of water and exempt compounds; 

and, 
5.1.2.4 The density of the material (in grams per liter). 

5.1.3 The manufacturer and repackager of solvents subject to this rule 
shall include the VOC content as supplied, calculated pursuant to 
section 3.35.3, expressed in grams per liter, on product data sheets, 
or an equivalent medium. 

5.2 Labeling Requirements 

5.2.1 The manufacturer and repackager of automotive coatings or 
automotive coating components shall include on all containers the 
applicable use caGgory(ies), and the VOC actual for coatings and 
VOC regulatory for coatings, as supplied, expressed in grams per 
liter. 

5.2.2 The manufacturer and repackager of solvents subject to this rule 
shall include on all containers the VOC content for solvents. as 
supplied, expressed in grams per liter. 

5.3 Maintenance of Records. Records required by this rule shall be retained 
for a minimum of three years and made available for inspection by District 
personnel upon request. 

5.4 Record Keeping Requirements. Any person who uses coatings or 
solvents subject to this rule shall maintain and have available at all times, 
on site, the fbllowing: 

5.4.1 A current list of all coatings and solvents used that are subject to 
this rule. This list shall include the following information for each 
coating and solvent: 
5.4.1 .I material name and manufacturer 
5.4.1.2 application method 
5.4.1.3 coating type (as listed in section 4.1) and mix ratio specific 

to the coating 
5.4.1.4 VOC actual for coatings and VOC regulatory for coatings, 

as applied, or VOC content for solvent. 

A-I 1 



5.4.1.5 whether the material is a coating or solvent. 

5.4.2 Current manufacturer specification sheets, material safety data 
sheets, technical data sheets, or air quality data sheets, which list 
the VOC actual for coatings and VOC regulatory for coatings of 
each ready-to-spray coating (based on the manufacturer's stated 
mix ratio) and automotive coating components, and VOC content of 
each solvent. 

5.4.3 Purchase records identifying the coating type (as listed in 
section 4.1), name, and volume of coatings and solvents. 

5.5 Record Keeping Requirements for Emission Control Systems. Any 
person using an emission control system shall maintain daily records of 
key system operating parameters which will demonstrate continuous 
operation and compliance of the emission control system during periods of 
VOC emission producing activities. "Key system operating parameters" 
are those parameters necessary to ensure or document compliance with 
section 4.3, including, but not limited to, temperatures, pressure drops, 
and air flow rates. 

5.6 Record Keeping Requirements for Prohibition of Sale. Any person 
claiming an exception specified in section 4.5 shall keep a detailed log of 
each automotive coating component and automotive coating 
manufactured, blended, repackaged for sale, supplied, sold, offered for - . . 
sale, or distributed showin$: 
5.6.1 The quantity manufactured, blended, repackaged for sale, supplied, 

sold, offered for sale, or distributed, including size and number of 
containers; 

5.6.2 The VOC regulatory for coatings; 
5.6.3 The VOC actual for coatings; 
5.6.4 To whom they were supplied, sold, offered for sale, or distributed, 

or for whom they were manufactured, blended, or repackaged for 
sale including the name, address, phone number, retail tax license 
number, and valid district permit number; and, 

5.6.5 The specific exception being utilized under section 4.5. 

6. Test Methods. The following test methods are incorporated by reference herein, 
and shall be used to test coatings and solvents subject to the provisions of this 
rule. A source is in violation of this rule if any measurement by any of the listed 
applicable test methods exceeds the standards of this rule. 



6.1 Methyl Acetate, Acetone, t-Butyl Acetate, and PCBTF Content. The 
quantity of methyl acetate, acetone, t-butyl acetate, and 
parachlorobenzotrifluoride (as specified in sections 3.f5, 3.34, and 3.35) 
shall be determined by using ASTM Method D6133-02: "Standard Test 
Method for Acetone, pChlorobenzotrifluoride, Methyl Acetate or f-Butyl 
Acetate Content of Solventborne and Waterborne Paints, Coatings, 
Resins, and Raw Materials by Direct Injection Into a Gas Chromatograph" 
(February 2003). 

6.2 Acid Content. Measurement of acid content (as specified in section 3.23) 
shall be determined by using ASTM D1613-03 "Standard Test Method for 
Acidity in Volatile Solvents and Chemical Intermediates Used in Paint, 
Varnish, Lacquer, and Related Products" (October 2003). 

6.3 Alternative Test Methods. The use of other test methods which are 
determined to be equivalent or better and approved, in writing, by the 
Executive Officer or Air Pollution Control Officer of the District. CARB. and 
U.S. EPA may be used in place of the test methods specified in this rule. 

6.4 VOC Content of Coatings or Solvents. VOC content (as specified in 
sections 3.35,4.1, and 4.8.1) shall be determined by U.S. EPA Method 24 
as set forth in Appendix A of Title 40 of the Code of Federal Regulations 
(40 CFR) Part 60, "Determination of Volatile Matter Content, Water 
Content, Density, Volume Solids, and Weight Solids of Surface Coatings". 

6.5 Control Efflclency. When either U.S. EPA Method 25,25A, or 25B is 
used to determine VOC emissions, control device equivalency (as 
specified in section 4.3) shall be determined as specified in U.S. EPA's 
"Guidelines for Determining Capture Efficiency," (January 9, 1995) and 40 
CFR 51, Appendix M, Methods 204 -204f as applicable. 

6.6 Determination of Alternative Compliance. Alternative compliance (as 
specified in section 4.3) shall be determined by U.S. EPA Method 25, 25A, 
or 25B, Title 40 Code of Federal Regulations, Part 60, Appendix A as 
applicable. A source is in violation if the measured VOC emissions, as 
measured by any of the test methods, exceed the standards specified in 
section 4.3. 

6.7 Metallic Content. The metallic content of a coating (as specified in 
section 3.18) shall be determined by South Coast Air Quality Management 
District Method 318-95, "Determination of Weight Percent Elemental Metal 
in Coatings by X-ray" (July 1996). 
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6.8 Exempt Compound Content. Exempt compound content, other than as 
determined pursuant to section 6.1, (as specified in sections 3.15, 3.34 
and 3.35) shall be determined by using CARB Method 432, "Determination 
of Dichloromethane and 1,1 ,I-Trichloroethane in Paints and 
CoatingsW(September 12, 1998); CARB Method 422, "Determination of 
Volatile Organic Compounds in Emissions from Stationary Sources" 
(January 22, 1987); or, South Coast Air Quality Management District 
(SCAQMD) Method 303-91, "Determination of Exempt Compounds" 
(Februaly 1993). 

6.9 Transfer Efficiency. Spray equipment transfer efficiency (as specified in 
sections 3.29 and 4.7.5) shall be determined bv usina South Coast Air 
Quality Management ~istrict "Spray ~ q u i ~ m e n i  ~rani fer  Efficiency Test 
Procedure for Equipment User" (May 24, 1989). 

6.10 HVLP Equivalency. Spray equipment HVLP equivalency (as specified in 
section 4.7.4) shall be determined by using South Coast Air Quality 
Management District "Guidelines for Demonstrating Equivalency with 
District Approved Transfer Efficient Spray Guns" (September 26, 2002). 

7. Construction of Headings. Section and subsection headings do not in any 
manner affect the scope, meaning, or intent of the provisions of this Suggested 
Control Measure. 

8. Severability. Each part of this Suggested Control Measure shall be deemed 
severable, and in the event that anypart of this Suggested Control Measure is 
held to be invalid, the remainder of this Suggested Control Measure shall -- 
continue in full force and effect. 
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SUBMITTAL OF FORMS 

Please return the completed s w e y  to the following address: 
Rermlar Mail O v d & t  

California EPA Headquarters Building 
California Air Resources Board Air Resources Board (6" Floor) 
P.O. Box 2815 1001 I Street 
Sacramento, CA 95812 Sacramento, CA 95814 
ATTN: SSD /Measures Assessment Branch ATTN: SSD I Measures Assessment Branch 

Automotive Coatings Survey Automotive Coatings Survey 

ELECTRONIC SUBMITTAL OPTIONS 
Electronic submittal options are available. Details can be obtained by contacting the ARB or by visiting our web 
site at "www.arb.ca.gov/coatings/auto/swey/2002swey.h'' Additional survey packages can also be 
downloaded from this site. 

QUESTIONS 
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CONFIDENTLQC INFORMATION SUBMITTAL FORM 

If you wish to designate any information contained in your survey data as CONFIDENTIAL INFORMATION, please provide 
the data requested below and return it with your completed survey forms. 

$I accordance with Title 17, California Code of Regulations (CCR), sections 91000 to 91022, and the California Public Records 
Act (Government Code Section 6250 et seq.), the information that a company provides to the Air Resources Board (ARB) may be 
released: (I) to the public upon request, except trade secrets which are not emission data or other information which is exempt 
from disclosure or the disclosure of which is prohibited by law; (2) to the Federal Environmental Protection Agency (EPA), which 
protects trade secrets as provided in Section 114(c) of the Clean Air Act and amendments thereto (42 USC 7401 et seq.) and in 
federal regulation; and, (3) to other public agencies provided that those agencies preserve the protections afforded information . 
which is identified as a trade secret, or otherwise exempt from disclosure by law (Section 39660(e)). 

Trade secrets as defined in Government Code Section 6254.7 are not public records and therefore will not be released to the public. 
However, the California Public Records Act provides that air pollution emission data are always public records, even if the data 
comes within the definition of trade secrets. On the other hand, the information used to calculate air pollution emissions may be 
withheld from the public if the infonnation is a.trade secret. 

If any company believes that any of the information it provides is a trade secret or otherwise exempt from disclosure under any 
other of law,jt must identifv the confidential information as such at  the time of submission to the ARB and m"st 
provide the name, address, and tele~hone number of the individual to be consulted if the ARB receives a request for 
disclosure or seeks to disclose the data claimed to be coddential. The ARB mav ask the comoanv to orovide documentation of its . .. . ~ -  ~ ~~~~...~ --  ... 

claim of trade secret or exemption at a later date. Data identified as ~onfidential~will not be disclosed unless the ARB determines, 
in accordance with the above referenced regulations, that the data does not qualify for a legal exemption &om disclosure. These 
regulations establish substantial safeguards before any such disclosure. 

In accordance with the provisions of Title 17, California Code of Regulations, sections 91000 to 91022, and the California Public 
Records Act (Government Code Sections 6250 et seq.), 

Company Name: declares that only those 
portlons specifically idenfzyed and submitted in response to the California Air Resources Board's information request on the 
survey are confidential "trade secret" information, and requests that it be protected as such from public disclosure. All inquiries 
pertaming to the confident~alily of this information should be directed to the following person: 

Name @lease print): 

Signature: 

Title: 

Telephone #: 

Mailing Address: 
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Alr Resources Board, P.O. Box 2815 - Sacramcnlo, CA 95812 - Anenlion: Stationary Source Dinsion, Measures Asswsmml Branch 

FORM 1 
General Information - Reporting Year 2001 

14 

Phone: 916.324.8023 1 Phone: 916.324.8023 

1) Did your company manufacture and distribute coatings in 2001 (for use in California) for motor vehicles or mobile equipment, or 
coatings that you know to be used in those types of applications? YES NO 

FAX: 916.324.8026 I F A Y  916 ??A Rn? 

Company Name: 

2) Did your company distribute coatings in 2001 (for use in California) manufactured by another company, which are for motor 
vehicles or mobile equipment, or that you know are used in those types of applications? YES NO 
If yes, please list these companies along with a mailing address and contact person. (Please use a separate sheet of paper labeled as 
question 2.) 

www.arb.ca.g0v/coatings/auta/su~~ey/2002~~~ey.hm - --- . -,. . -, 1 

Web Site: 

3) Did your company manufacture coatings for another company to distribute in 2001 that are for motor vehicles or mobile 
equipment, or that you know are used in those types of applications? YES NO 
If yes, please list these companies along with a mailing address and contact person. (Please use a separate sheet of paper labeled as 
question 3.) 

4) Is your company a wholly owned subsidiary of another company? YES NO 
If yes, please list the name of the parent company along with a contact person's name and position, complete mailing address, 
telephone and facsimile numbers, and an e-mail address for the contact person. (Please use a separate sheet ofpaper labeled as 
question 4.) 

Division: 

Address: 

If you answered 'LYes" to question l,Z or  3 please complete the remainder of the survey prior to returning it to the ARB. If you 
answered "No" to all these questions, please return only this form. 

City: 

CERTIFICATION by Authorized Official 

I hereby certify that, to the best of my knowledge and belief, all information entered on Form 1 - General Information, Form 2 - 
Company Infonnation, Form 3 -Product Information, Form 4 - Ingredient Information, and Form 5 Ready-To-Spray Information is 
complete and accurate. 

State: Zip: 

Contact Person: Position: 

Name: 

Signature: 

Position: 

Date: 

e-mail: Phone: FAX: 
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Air Resources Board, P.O. Box 2815 -Sacramento, CA 95812 -Attention: Stationary Source Division, Measures Assessment Branch 
Phone: 916.324.8023 1 FAX: 916.324.8026 I www.arb.ca.gov/coadn~au~s~~eyl2002~wey.hm 

FORM 2 
Company Information - Reporting Year 2001 

3 

Type of Buslness (check all that apply) 
0 Manufacturer 

Importer 
h Retail Distributor 
0 Wholesale Distributor 
0 Private Label Manufacturer 
0 Toll Manufacturer 
0 Other (Specify).: 

Company - Gross Annual Receipts ($) for Calendar Year 
2001 (check one) 

Less than 500,000 
0 500,000 to 1 million 

71 million to 2 million 
0 72 million to 5 million 

25 million to 10 million 
>I0 million to I00 million 

0 7100 million to 1 billion 
>I billion 

I 

Company Marketing Classincation (check one) 
0 International 
0 National 

Regional (e.g., western U.S.) 
list: 

0 Galifomia Statewide 
0 California Region (e.g. Southern California) 

list: 

Company - California Gross Annual Receipts ($) for 
Calendar Year 2001 (check one) 
0 Less than 500,000 
0 500,000 to 1 million 
0 >I million to 2 million 
0 >2 million to 5 million 
0 >5 million to I0 million 
0 >I0 million to I00 million 

>I00 million to 1 billion 
0 >I billion 

Automotive Coatings - Gross Annual Receipts (S) for 
Calendar Year 2001 (check one) 
0 Less than 500,000 
0 500,000 to I million 
0 >I million to 2 million 

>2 million to 5 million 
0 75 million to 10 million 
9 >I0 million to I00 million 
0 >I00 million to l billion 

>I billion 

Employees for Calendar Year 2001 (check one) 
0 Less than 10 
0 lot099 
0 I00 to 249 
0 250 to499 

500 or more 

Automotive Coatings Employees for Calendar Year 2001 
(check one) 
Q Less than 10 
0 lot099 
0 loot0249 
0 250 to499 

500 or more 

How did you determine California Year ZOO1 Sales Volume? 

Automotive Coatings - California Gross Annual Receipts ($1 
lor Calendar Year ZOO1 (check one) ~ ~ 

0 Less than 500,000 
0 500,000 to 1 million 

>I million to 2 million 
0 22 million to 5 million 
0 >5 million to I0 million 
0 >I0 million to 100 million 
0 >I00 million to 1 billion 
0 >I billion 

Employees - California for Calendar Year 2001 (check one) 
0 Less than I0 

lot099 
0 100 to249 
0 250 to499 

500 or more 

Automotive Coatings Employees- Californin for Calendar 
Year 2001 (check one) 
0 ~ e s s  than 10 
0 lot099 
0 100 to 249 
0 250 to499 

500 or more 

(check all that apply) 
0 Direct California retail sales Prorated from national retail sales 

Direct California wholesale distribution 0 R ~ a t e d  from national wholesale distribution 
0 Other (explain): 



FORM 3 

Enby#:  * 

Product Code: 

Product Name: 

Brand and Product Line(s): 

Physical And Other Data 

Type Code Specify Coverage Recommended Water or Density 
(10 - 60) (for codes 10,20,40 and 60 only) (fi2/gal) Thiclcness Solvent Borne 

(lbslgal) 
(mil) (W or S) 

Weight Percent Volume Percent 

Wafer Exempts Water Exempts Material Material 

As Packaged 

VOC Actual VOC Regulatory - Less Water &Exempts 

(dl) (pn) 

2001 California Sales (gallons) E 



< 

** Enter the weight percent for each ingredient that is at least 0.1% of the total mass of the product. Toxic air contaminants (e.g., lead 
and nickel) should be reported to lower than 0.1% if known. 

FORM 4 
Ingredient Information -Reporting Year ZOO1 

Page of Enter the current page # out of the total pages submitted. 

Aggregated ingredients < 0.1 wt. % 

NOTE: Each FORM 4 must have a corresponding FORM 3. 

Photocopy this page as necessary 

* For hydrocarbon solvents only. Refer to page 25 or contact solvent supplier for bin #. 

NIA NIA 

Total of All Ingredients 
mus t  Eaual100%'l 
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FORM 5 
Ready-To-Spray (RTS) Information - Reporting Year 2001 

- - -. . . . . -. -- 
Air Kcsources Board, P.O. Box 2815 -Sacramento, CA 95812 -Attention: Stationary Source D~vision, Measures Assessmmr Branch 

Note: RTS mixtures within a single product line may be grouped ifthe mixing ratios remain constant and allpossible combinations are 
viable products. 

Phonc 916.324.8023 

For each combination of products listed in Form 3 that requires mixing to be RTS please list the following: 

Ready-To-Spray Mlxture # 

Mixing Components Entry #: 
(from Form 3) 

Mixing Ratio: 

Recommended Thickness (mil) 

I FAX: 916324,8026 www.arb.ca.gov~coati~a~lolsuweyl2OO2su~y~hm 

If grouping 4 or more RTS mixtures from the top table please complete both of the following tables. If reporting one RTS mixture or 
grouping 3 or less RTS mixtures, please complete just the appropriate number of columns of the fust table. 

Production Cost ($/gal) 

Paee of Enter the current page # out of the total pages submitted. 

Photocopy this page as necessary 

B-10 

Maximum Minimum Sales Weighted Average 
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Form 1 Instructions 
General Information - Reporting Year 2001 

The information requested on Form 1 will be used by the Califomia Air Resources Board to determine what 
companies distribute motor vehicle and mobile equipment coatings (automotive coatings) for sale in California. 
These companies will be required to complete the survey, based on the coatings sold in calendar year 2001. If 
your company is not a paint manufacturer, but is listed as "manufactured for" or "distributed by" on the product 
label, you are responsible for completing the requested information in this survey. You are encouraged to 
coordinate your responses with the appropriate manufacturer of your product to avoid double reporting of data. 
Hol&ng companies or subsidiaries may also need to complete this survey. 

Company Name: The legal business name of your company. If you are completing this survey for more than one 
company, please submit different surveys for each company. 
Web Site: The company web site address, for example, www.~aintcom~anv.corn. 
Division: If the company has multiple divisions, please specify which division this survey was completed for. 
Address: Enter street address or post office box of your company where mail is received. 
City: The city where mail is received. 
State: The state where mail is received. 
Zip: Enter the postal zip code at which mail is received 
Contact Person: Name of the person to be contacted if there are questions about survey responses. 
Position: Business position of the contact person. 
Phone: Telephone number of the contact person. 
Fax: Fax number of the contact person. 
e-mail: e-mail address of the contact person. 

Please answer questions 1 through 4. List requested information where appropriate. 

If you answered yes to question 1,2 or 3, please also complete Forms 2,3 ,4  and 5. If you answered no to these 
questions, please return only the completed Form 1 to the ARB at the address listed on page 2. 

Certification: Please have a responsible company officer (President, Treasurer, Secretary, or Vice-President of a 
principle business function) certify that the General Information (Form I), Company Information (Form 2), 
Product Information (Form 3), Ingredient Information (Form 4), and Ready-To-Spray Information (Form 5) is 
complete and accurate. This person is to clearly print or type his name and business position, and sign and date the 
form where indicated. 



Form 2 Instructions 
Company Information - Reporting Year 2001 

Type of Business: Check all boxes that describe the types of business conducted by your company. 
Manufacturer - A company that produces, packages, or repackages motor vehicle or mobile equipment 
coatings for sale or distribution in California. 

- 
Im~orter - A company that brings motor vehicle or mobile equipment coatings into the United States for 
sale or distribution within California. 
Retail Distributor - A company who sells or supplies motor vehicle or mobile equipment coatings at the 
retail level. 
Wholesale Distributor - A company who sells or supplies motor vehicle or mobile equipment coatings for 
the purpose of resale or distribution in commerce at the wholesale level. 
Private Label Manufacturer - A company that manufactures motor vehicle or mobile equipment coatings 
for sale under another company's name. 
TON Manufacturer - A company that manufactures motor vehicle or mobile equipment coatings based on 
the formula of another company and places that company's name on the product label. 

Company Marketing Classification: Check the box that best describes your company's primary marketing 
classification. 

International - Two or more nations. For example, United States, Canada, and Mexico. 
National - All of the United States. 
Re~ional- A portion of the United States. For example, California, Oregon, and Arizona. 
California Statewide - All of California. 
California Local - A portion of California. For example, Southern California or the San Francisco Bay 
Area. 

The information on annual receipts and employees should be provided for both the company and the automotive 
coatings unit, as appropriate. 

Gross Annual Receipts: Check the box which identifies the gross annual receipts generated by your company. 
This means the total income of the company before expenses are deducted. 

Gross Annual Receipts - California: Check the box which identifies the gross annual receipts generated by your 
company in California. 

Employees: Check the box that indicates the total number of fill-time equivalent employees of the company. 

Employees - California: Check the box that identifies the number of full-time equivalent employees in 
California. 

How did you determine California Year 2001 Sales Volume?: Check the box that best identifies the method 
used to determine California sales volume for use on Form 3. 



Form 3 Instructions 
Product Information - Reporting Year 2001 - 

Entry # : Each Form 3 completed must be numbered sequentially, beginning with "1 ." This entry # must also 
appear on your corresponding Form 4 and will be used in completing Form 5. 
Product Code: Enter product code. 
Product Name: Enter the product 1 label name for the product code above. 
Product Line(s): Enter the product line(s) which the coating is used in. 

Type Code: Enter the code from the Type Code table, on page 11 that best describes the coating. 
Specify: If the Type Code entered was 10,20,40 or 60, please clarify/specify what type of coating it is. 
Coverage: Specify the coverage of the coating when applied at the recommended thickness, in terms of square 
feet per gallon of coating. 
Recommended Thickness: Specify the recommended thickness used in determining the coatings' coverage, in 
mils. 
Water or Solvent Borne: Note if the coating is solvent (by marking "S') or water (by marking "W3 borne. 
Density: Density of the coating in pounds per gallon (lbslgal). 

Weight Percent of Solids: Solids content of the coating expressed as a percentage of total coating weight. 
Weight Percent of Volatile Material: Volatile material (VOC+water+exernpts) content expressed as a 
percentage of total coating weight. See page 22 for the definition of VOC (volatile organic compound) and VOC 
content. 
Weight Percent of Water: Water content as a percentage of total coating weight. 
Weight Percent of Exempts: Exempt compounds content expressed as a percentage of total coating weight. See 
page 18 for definition of exempt compounds. 
Volume Percent of Solids: Solids content of the coating expressed as a percentage of total coating volume. 
Volume Percent of Volatile Material: Volatile material (VOC+watert-exempts) content expressed as a 
percentage of total coating volume. See page 22 for the definition of VOC (volatile organic compound) and VOC 
content. 
Volume Percent of Water: Water content expressed as a percentage of total coating volume. 
Volume Percent of Exempts: Exempt compounds content expressed as a percentage of total coating volume. See 
page 18 for definition of exempt compounds. 

VOC Actual: Also known as Material VOC. VOC content of coating, as supplied, in grams of VOC per liter of 
coating. This is the weight of all volatile materials less the weight of water and exempt compounds per the entire 
volume of the coating. This is NOT the same as VOC Regulatory. See "VOC Calculations" page 23. 
VOC Regulatory (Less Water & Exempts): Also known as Coating VOC. VOC content of the coating, as 
supplied, in grams of VOC per liter of coating less water and exempt com~ounds. This may be determined from 
the formulation data or previously determined by EPA Method 24,40 CFR Part 60, as amended in Federal 
Register Vol. 57, No. 133, July 10, 1992, or ASTM D 3960-92. See "VOC Calculations" page 23. 

2001 California Sales: The volume, in gallons, of the coating sold in California in 2001. 
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Form 3 Instructions, Continued 
Type Codes 

Coating Type I Code 
Undercoat (specify) 1 10 

primer I 1 1  
rimer sealer 1 12 

I 
Color coat (specify) / 20 

primer surfacer 
pretreatment wash primer 
precoat 
ground coat 
flexible primer 
plastics primer 

I 

Additive (specify) / 40 
reducer 141 

13 
14 
15. 
16 
17 
18 

hardener 
catal st 
activator 
extender 

I Other (specify) ( 60 
Please use the major category code if a coating does not fall within one of the more specific codes. For example, if a coating is an 
additive (uniform finish blender) which is not one of the specific additives listed, use code 40. "Uniform finish blender" would then be 
listed under "Specify." 



/ . Phone 916.324.8023 1 FAX: 916.324.8026 I 

Form 4 Instructions 
Ingredient Information -Reporting Year 2001 - 

Form 4 requests product ingredient information. In this table provide all ingredients which are part of the product 
formulation. Complete one Form 4 for each Form 3 completed. . 
Entry # From Form 3: Enter the Entry # from corresponding Form 3. 

#: Number each ingredient sequentially, beginning with "1." 

Ingredient: Enter the standard (WF'k) chemical name of the ingredient. Chemical names must be distinguished 
from trade names, by labeling trade names with an asterisk prior to the name . For example, the desired chemical 
name of SD 40 Alcohol or ethyl akcohol is ethanol. Only enter the trade name of the ingredient if the chemical 
name is unknown. If the ingredient is proprietary or a mixture (e.g., petroleum distillates) identify the trade name 
and manufacturer / pr imw supplier. 

Resin entries should be grouped by resin type instead of listing each specific resin composition. Report only the 
total weight percentage for each resin group. Please choose from the resin types in the table below. If the resin 
does not fit within one of these categories, please contact Dave Mehl at (916) 361-0342 or dmehl@arb.ca.gov to 
help you determine a resin type, for data consistency. 

NOTE: The volatile portions of resin solutions, colorants or additives must be listed as separate ingredient 
entries. For example, do not include the volatile portion of a resin solution as a solid. 

Resin Types 

Bin #: For aliphatic or aromatic hydrocarbon solvents enter the bin number that best represents the nature of the 
solvent from page 25. 

- 
Acrylic 
Acrylic Copolymer 
Alkyd 
Amines, Amides 
Cellulosic 
Chlorinated Rubber 

CAS#: Enter the Chemical Abstract Service (CAS) number for the ingredient. 

Weight % (of total material): Enter the percent by weight for each ingredient in the final product that is at least 
0.1 % of the total mass of the product. Toxic air contaminants (e.g., lead and nickel) should be reported to lower 
than 0.1% if known. If an ingredient is a mixture of known components, list the components separately with their 
individual weight percentages in the final product. If the components of a mixture cannot be determined, list the 
ingredient as a single entity. For example, you may not know the weight percentage of individual ingredients of 
petroleum distillates, resins, or biocides. In cases such as these identify the weight percent of the mixture. 

Epoxy 
Oleoresin 
Phenolic 
Polyester mot Alkyd) 
Polyvinyl Acetate (PVA) 
Shellac 

Total of All Ingredients: The sum of all ingredients in the table must equal 100.00 percent by weight. Ifthis 
value does not sum to 100.00, please recheck the information. 

Silicone, Silane, Siloxane 
Styrene-butadiene 
Urethane, Polyurethane 
Polyvinyl Chloride (PVC) 
Vinyl Toluene 
Vinyl Acrylic Copolymer 
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Form 5 Instructions 
Ready-To-Spray Information - Reporting Year 2001 

Ready-To-Spray Mixture#: Number entries sequentially, beginning with "1." 

Mixing Components: List entry #s from Form 3 for all components to be mixed together to create a Ready-To- 
Spray (RTS) coating, in the same order as the mixing ratio. RTS mixtures within a single product line may be 
grouped if the mixing ratios remain constant and all possible combinations are viable products. 

Tints from within a product line can be grouped together for reporting ready-to-spray mixtures, instead of 
reporting for each individual color combination. When grouping tints within a product line, the mixing component 
listed would be the name of the product line and "tints," e.g. "Supernova tints." Please identify the relevant Form 
3 entry #s for the "grouped" tints. 

Example: 

Other components of a RTS coating can also be grouped, i.e. reducers, hardeners, or even a main component, such 
as primers. More than one category can be grouped on one form. For example, if the first column is a clear coat, 
the second column could be the various hardeners and the third column the reducers, similar to the example below. 
However, every possible combination represented in the grouping matrix must be an actual marketed RTS product. 
Please remember that it is only possible to have grouping on this form if the mix ratios are identical for every 
possible combination. 

Ready-To-Spray Mixture # 

Mixing Components Entry #: 
(from Form 3) 

Mixing Ratio: 

Example: 

2 

The above table would yield 9 different post-mixing combinations: 5-10-20,5-10-21,5-10-22, 5-1 1-20,5-11-21, - 
5-1 1-22, 5-12-20, 5-12-21, and 5-12-22. 

B-16 

supernova 
tints,4-53% 

56 - 60 

2 

Ready-To-Spray Mixture # 

Mixlng Components Entry #: 
(from Form 3) 

Mlxing Rabo: 

92 

1 

3 

5 

4 

1 0 1 1  12 

1 

20,21,22 

1 



If not all of the above combinations are actual marketed combinations, then it cannot be grouped as above. For 
example if 5-1 1-20 and 5-1 1-21 are not marketed combinations then at least 2 Form 5s would need to be 
submitted, such as 

and 

* Ready-To-Spray Mixture # 

Mixing Components Entry #: 
(ffom Form 3) 

Mixing Ratio: 

3 

Ready-To-Spray Mixture # 

5 

4 

4 

Mixing Ratio: The relative ratio, by volume, of each component to be mixed to create a ready-to-spray coating, 
in the same order as the mixing components. 

Mixing Components Entry #: 
(from Form 3) 

I 

Recommended Thickness: Specify the recommended thickness used in determining the RTS coatings' coverage, 
in mils. 

10, 11, 12 

1 

10,12 5 

Mixing Ratio: 

Production Cost, Minimum: Indicate the lowest production cost for a RTS mixture from the form, in dollars per 
gallon ($/gal). Production cost includes the cost of materials plus labor. 

22 

1 

20,21 

Production Cost, Sales Weighted Average: Indicate the sales weighted average production cost of the RTS 
mixtures from the form, in dollars per gallon ($/gal). Production cost includes the cost of materials plus labor. 

4 

Production Cost, Maximum: Indicate the highest production cost for a RTS mixture fiom the form, in dollars per 
gallon ($/gal). Production cost includes the cost of materials plus labor. 

For VOC actual and VOC regulatory report your lowest, median, and highest color. For each color reported, 
;eport the corresponding information on the coverage, density, and either VOC actual or VOC regulatory as 
appropriate. If grouping 4 or more RTS mixtures &om the first table, complete both of the tables. If reporting one 
RTS mixture or grouping 3 or less RTS mixtures, complete just the appropriate number of columns of the first 
table. 

1 

Coverage: Specify the coverage of the coating when applied at the recommended thickness, in terms of square 
feet per gallon of coating. 

8-1 7 

1 
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Density: Density of the coating in pounds per gallon (lbslgal). 
D 

VOC Actual: Also known as Material VOC. VOC content of coating, as supplied, in grams of VOC per liter of 
coating. This is the weight of all volatile materials less the weight of water and exempt compounds per the entire 
volume of the coating. This is NOT the same as VOC Regulatory. See "VOC Calculations" page 23. 

VOC Regulatory (Less Water & Exempts): Also known as Coating VOC. VOC content of the coating, as 
supplied, in grams of VOC per liter of coating less water and exempt compounds. This may be determined from 
the formulation data or previously determined by EPA Method 24,40 CFR Part 60, as amended in Federal 
Register Vol. 57, No. 133, July 10, 1992, or ASTM D 3960-92. See "VOC Calculations" page 23. 
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Submitting Survey Forms or Data 

Option 1: For each form type, assemble the pages in numerical entry order, beginning with Form 1 and 
continuing through Form 5. 

Option 2: Same as Option 1, except group each F o m 4  with its corresponding Fonn 3. 

Option 3: Submit Data Electronically. 

Survey data may be submitted electronically. The file formats, in order of preference, are: 

1. Microsoft Access 
2. Microsoft Excel 
3. ASCII tab delimited file 

If you wish to submit survey data in any other electronic format, please contact us for additional 
information. 

To obtain information on file formats visit www.arb.ca.aov/coatinas/auto/survev/2002su~ev.htm 





e Coatlnas Sy(lpgltsd Control Measure 
589 

Appendix C 

Summary of Cost Analysis Methodology 
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Summary 

The total cost of the proposed SCM to affected businesses is estimated to be 
$65 million in nonrecurring costs and $5.7 million per year in recurring costs. This 
equates to $13.9 million dollars annually over the useful life of the control equipment. 
This represents the cost of raw materials, research and development, and changes to 
distribution for the manufacturers, and the cost of new equipment, training, and energy 
costs to automotive refinishing facilities. The annual average cost to a typical 
automotive coatings manufacturer is estimated to be $320,000. The annual average 
cost to a typical automotive refinishing facilities is estimated to be about $3,400. 

Methodology 

For this analysis, we considered the impact on two groups of businesses; coating 
manufacturers and automotive refinishing facilities. The total cost of the proposed SCM 
represents the combined costs to these two groups. Distributors of automotive coatings 
may also incur some costs if those costs cannot be passed on to the automotive 
refinishing facilities because of competitive pressures. However, we are unable to 
quantify these impacts. Potential costs to distributors include some cost sharing 
between the manufacturer and distributor to transition customers to new products such 
as water-borne color coatings. Staff does not have data on the extent to which such 
cost sharing might occur. 

Cost to Businesses 

The total cost to coating manufacturers is estimated to be $14.4 million in non-recurring 
costs. This equates to $3.2 million in annual cost. This estimate includes the cost to 
market and distribute compliant coatings in California, and is based on discussions with 
manufacturers (Taylor, 2005). 

The total cost to automotive refinishing facilities is estimated to be $65 million in non- 
recurring costs and $5.7 million per year in recurring costs, assuming coating 
manufacturers pass on all their costs to automotive refinishing facilities. This equates to 
$13.9 million dollars annually. The non-recurring costs include the cost of obtaining air 
movement and heating equipment which may be necessary to use water-borne coatings 
and maintain the level of production, and equipment and training costs associated with 
switching from solvent-borne to water-borne coatings. 

Staff estimates there are about 4,100 automotive refinishing facilities in California. 
Since the large number of facilities makes it impractical to determine the impact on each 
facility, staff divided these facilities into general categories based on their annual 
revenue. Also, based on SCAQMD data, staff estimated the statewide number of 
heated spray booths and automotive refinishing facilities with multiple spray booths. 
Staff acknowledges that some facilities will experience cost impacts that differ from 
these estimates, but based on discussions with industry, the general assumptions are 
valid for typical facilities within each category. Table C-I provides an overall summay of 
costs. Tables C-2 through C-4 summarize the estimated breakdown of costs for 



automotive refinishing facilities (Elders, 2005; Decker, 2005; Phillips, 2005; SCAQMD, 
2005; Taylor, 2005; Hagan, 2005; Mac, 2005; Phillips, 2005). 

Tabie C-I 
Summary of Costs 

Tabie C-2 
Estimated Cost for Facilities with Annual Revenue Less Than 1 Million 

Facilities with Three BoothslExisting Heat 
Non-Recurring Cost per Facility 
Annualized Cost 
Total Cost 
Total Annualized Cost 

20,475,200 
5,002,416 

27,206,000 
5,651,032 

209 
68,000 
12,484 

7,524,000 
3,277,324 

209 

65,205,200 
13,930,772 



Table C-3 
Estimated Cost for Facllltles wlth Annual Revenue Between I Mllllon and 2.5 Mllllon 

Table C-4 
Estimated Cost for Facllltles wlth Annual Revenue Greater Than 2.5 Mllllon 



Impact on Businesses 

In evaluating the impact of the SCM on businesses, we assumed that all costs were 
either completely absorbed by coating manufacturers or by automotive refinishing 
facilities. This gives us a worst-case scenario for coating manufacturers and automotive 
refinishing facilities. In reality, it is likely that coating manufacturers and automotive 
refinishing facilities will absorb and pass on some of the cost, making the actual impact 
to businesses less than what is estimated here. 

To determine the maximum possible impact on coating manufacturers, we assumed 
they would absorb all costs relating to producing and marketing compliant coatings 
when calculating the change in "return on owner's equity "(ROE). ROE is calculated by 
dividing the net profit by the net worth. 

To calculate the change in ROE, we subtracted the cost to manufacturers from profit 
data. The results were used to calculate an adjusted three-year average ROE. The 
adjusted ROE was then compared with the ROE before the subtraction of the adjusted 
cost to determine the potential impact on the profitability of the businesses. A reduction 
of more than 10 percent in Drofitabili is considered to indicate a ~otential for sianificant 
adverse econoic impacts: The anaiysis found an average decrease in ROE oflabout 
0.07 percent for coating manufacturers and 15 percent for automotive refinishing 
facilities. 

To determine the maximum impact on automotive refinishing facilities, we assumed that 
manufacturers would pass on all costs from the SCM to theautomotive refinishing 
facilities. To proiect a worst-case scenario. we assumed the automotive refinishina 
facilities woulb absorb all costs that they directly incur, as well as all costs by 
the manufacturers. As with the manufacturers, staff calculated the change in ROE for 
these automotive refinishing facilities. 

To determine the maximum impact on consumers, staff assumed that all costs from 
both the manufacturers and automotive refinishing facilities would be passed on to the 
consumers. If costs were passed on to the consumer, the impact ~ould'~eneral1~ be in 
the form of higher insurance premiums and the total cost would be spread out among 
several million insured drivers in California. The impact to an individual consumer 
would be based on a number of factors such as type of insurance, driving history, and 
demographics. For this analysis, we assume costs would be directly passed on to 
consumers who need automotive refinishing. In this case, the average cost of having a 
vehicle refinished would increase by about $1 1. If the consumer is paying for the 
refinishing directly, he or she would have to absorb the entire cost. 

Annualized Costs 

We annualized non-recurring fixed costs using the Capital Recovery Method. Using this 
method, we multiplied the non-recurring fixed costs by the Capital Recovery Factor 



(CRF) to convert these costs into equal annual payments over a project horizon at a 
discount rate. The Capital Recovery Method for annualizing fixed costs is 
recommended by CallEPA (CallEPA, 1996), and is consistent with the methodology 
used in previous cost analyses for ARB regulations (ARB, 2000a; ARB, 2000b). 

The CRF is calculated as follows: 

i(l + i)" 
CRF = 

(1 t iy -' 1 
where, 

CRF = Capital Recovery Factor 
i = discount interest rate in real terms (assumed to be 4%) 
n = project horizon or useful life of equipment 

The costs of air movement and heating equipment for automotive refinishing facilities 
were annualized over 15 years, and all other equipment costs were annualized over 10 
years. These values are based on an estimate of the expected lifetime of the 
equipment. All other costs were annualized over 5 years. The total annualized cost 
was obtained by adding the annual recurring costs to the annualized fixed costs derived 
by the Capital decove6 Method. With regard to the discount rate, CalIEPA 
recommends 2% ~ l u s  the current vield for a U.S. Treasurv Note of similar maturitv to 
the project horizon. Treasury yields have been around 4% in recent years and when 
adjusted for an inflation rate of 2%, the corresponding discount rate is 4%. (CNN, 2005). 
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Appendix D 

categories that are not in the SCM 



The following district and U.S. EPA national rule categories have been 
reclassified into one or more of the categories included in the proposed SCM 
(see Table IV-I). 

Multi-Staae To~coat Svstem 

The proposed SCM restructures the current district rules and establishes 
individual limits for the color and clear coatings. This restructuring is designed to 
enhance enforcement of district rules. Currently, most multi-stage systems 
consist of two stages, a color coating and a clear coating. The first stage of the 
finish, the basecoat or color coating, contains the pigments that give the finish 
the desired color. In the case of metallic finishes, the basecoat also contains the 
"metallic" flakes. The second stage of the finish is the clear coating, a durable 
finish that protects the basecoat. 

The purpose of the basecoat is to achieve the desired color tint and metallic 
appearance. Color coatings do not contain the additives needed to withstand 
chemical and ultraviolet deterioration, or the chemicals necessary to achieve a 
high gloss surface. Basecoats typically contain acrylic enamel, polyester, or 
urethane resins, and are designed to be easy spraying and quick drying to keep 
the base free of dirt and other contaminants. The quick-drying effect also locks 
the metallic flakes in position to achieve a mottle-free finish. 

To protect the basecoat, a durable clear coating is applied. This clear coating 
can often be applied over the color coating after only 15 to 30 minutes of cure 
time. Clear coatings typically contain aorylic urethane or polyurethane resins, 
although acrylic enamel and lacquer clears are also available. Clear coatings are 
designed to flow upon application, resulting in a smooth, glass-like finish in as 
few as two coats. 

Most districts allow for two- and three-stage systems, with some having a four- 
stage system as well. A two-stage system consists of a basecoat and a clear 
coating. Three-stage systems are a two-stage system with either a midcoat or 
groundcoat. Four stage systems are two stage systems with both a midcoat and 
a groundcoat. 

The basecoat is the main color coating. The clear coating provides gloss and 
durability. Groundcoats are typically tinted primers, however districtdefinitions 
varv. Midcoats can be translucent color coatinas (achieved bv adding filler to a - 
c o b  coating to reduce the pigment density) ortinted clear coatings. 

ARB staffs evaluation of the multi-stage topcoat system indicates that up to three 
of the four stages in a four-stage system may be color coatings. Alternatively, 
two stages of a three-stage system may consist of a clear coating and a modified 
clear coating. 
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The composite VOC system was created to provide manufacturers flexibility in 
complying with lower VOC limits. TO comply with the lower VOC limits, 
manufacturers have formulated lower VOC clear coatings and retained high VOC 
color coatings. 

The methodology for calculating the composite VOC limit for multi-stage systems 
assumes that the .volume of clear coating applied is twice the volume of the color 
coating. The 2002 Survey data indicate this is not the case. The volume of color 
coating sold was about 2.5 times the volume of clear coating sold. 
Consequently, in consultation with the districts, ARB staff split the multi-stage 
system into two categories for analysis - color coatings and clear coatings. 

Most district rules currently specify a multi-stage system limit of 420 or 540 gll. 
Because the composite VOC calculation method assumes two gallons of clear 
coating are applied for every gallon of color coating, manufacturers have focused 
on lowering the VOC content of the clear coatings. This compliance approach 
has enabled color coatings to retain a VOC content ranging from 600 to 800 gll. 
The proposed SCM sets separate VOC limits for color coatings and clear 
coatings. 

Metallicllridescent 

Metallic/lridescent coatings are either a single-stage or multi-stage coating that 
contains more than 0.042 pounds per gallon (5 all) of metal or iridescent oarticles . - .  
as applied, where such p&icles are visible in the dried film. 

Metallic colors contain various sizes of aluminum flakes. These flakes have 
reflective properties and when used in various combinations andlor amounts, 
modify the optical characteristics of the color. Metallic pigment consists of thin 
opaque aluminum flakes (made by ball milling either a disintegrated aluminum 
foil or a rough metal powder and then polishing to obtain a flat, brilliant surface 
on each particle) or copper alloy flakes (known as bronze pigments). These 
coatings produce silvery and other metal-like effects. Iridescent coatings contain 
mica in various sizes to create what is called a pearlescent effect. 

Either a metallic or iridescent pigment is mixed with a base color to create the 
metallic or pearl color. There is no difference between the base color for a solid 
color and a metallicliridescent color. They are mixed from the same tint bank at 
the auto body shop. Thus, metallicliridescent coatings are included in the color 
and single-stage coating analyses above. 
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Primer Sealer 

Primer sealers are applied prior to the topcoat, if necessary. Sealers provide 
adhesion between the topcoat and the surface, provide a neutral colored base for 
easy coverage, seal sanded surfaces to prevent solvent penetration, and fill 
minor surface imperfections. Sealer types include lacquer sealers, enamel 
sealers, and urethane sealers. These sealers are intended to be coated by 
lacquer, enamel, and urethane topcoats, respectively, and generally require only 
one coat prior to application of the topcoat. In addition to general sealers, there 
are specialty sealers available for use on specific problem surfaces. 

Some sealers reported in the 2002 Survey comply with the proposed VOC limit. 
However, some manufacturers have stated that the 250 gll sealers are intended 
for the fleet vehicle market and are not suitable for the collision repair industry. 
Other manufacturers have stated that that thev can formulate sealers for the 
collision repair industry that comply with the p;oposed limit of 250 gll. One 
manufacturer has marketed a compliant sealer to the collision repair industry for 
almost a year. Primer sealers are included in the primer category. We believe 
that primer sealers can be formulated to be in compliance with the proposed 
primer limit. We have included primer sealer in the primer analysis above. 

Primer Surfacer 

Primer surfacers are typically high-solids automotive coatings applied over prep 
coats, such as pretreatment coatings, precoat, or adhesion promoters. Primer 
surfacers function to provide adhesion between the prep coat and the material to 
be applied over the primer surfacers. They provide corrosion protection, act as a 
filling material to cover minor surface flaws, and provide a surface that can be 
easily sanded to a smooth surface. District rules currently establish the same 
VOC limit for primer surfacers and primers. We propose to continue this in the 
proposed SCM. We have included primer surfacers in the primer category. 

Precoats are coatings that are applied directly to bare metal primarily to 
deactivate the metal surface prior to application of a subsequent coating. 
Precoats commonly dry by oxidation or chemical polymerization. The SCAQMD 
treats these coatings as primers. Most other district rules allow for precoat usage 
at a higher VOC content than primers, but limit the amount of precoat that can be 
used. 

Approximately 65 percent of the coatings reported in the survey as precoats were 
also listed as plastic primers, which is in conflict with its defined purpose. 
Another nine percent were listed as surfacers and three percent were listed as 
ground coats. 



Based on this information, the precoat Category is included in the primer 
category. The precoats were included in the primer analysis above. 

Camouflaae 

Camouflage is a pigmented coating used primarily by the military to make it more 
difficult for vehicles and eauipment to be visuallv located bv enemv forces. 
Camouflage-coating can aiso be applied to hidevehicles &d equ6ment from 
game by hunters. Camouflage is applied in patterns with different shades of a 
color. 

One district lists camouflage as a specialty coating. Some districts list 
camouflage as a distinct Gating category. The districts that list it as a distinct 
ca teao~ onlv do so for mobile eaui~ment and not for motor vehicles. which are 
also~aihedby the military with camouflage. The districts that have this category 
give it the same VOC limit as their general topcoat limit. For motor vehicles they 
treat camouflage as any other topcoat. There is nothing in these districts' 
definitions regarding any special physical properties for camouflage as opposed 
to any other color coating. Thus, camouflage coatings are included in the color 
coat analysis above. 

Extreme Performance Coatin@ 

Eight districts list extreme performance coatings as a distinct coating category. 
These districts allow a VOC content of either 420 an or 750 an. There are four 
different definitions used in these eight districts. Kve district; define extreme 
performance coatings as coatings which are exposed to extreme environmental 
conditions such as high temperatures, corrosive or erosional environments, 
during principal use. One district defines extreme performance coatinas as 
coatings that are intended, during use, to be exposed to: 1) industrial grade 
detergents, cleaners, or abrasivescouring agents; 2) unprotected shipboard 
conditions: or 3) corrosive environmental conditions. Another district defines 
these products as coatings which during intended use are exposed to any of the 
following conditions: a) industrial gradedetergents, cleaners, or abrasive- 
scourina agents: b) extreme environmental conditions as determined bv the Air - - 
Pollution Control officer during the vehicle's principal use; c) chronic exposure to 
corrosive, caustic or acidic agents, chemicals, chemical fumes, chemical 
mixtures or solution; d) repeated exposure to temperatures in excess of 250 
degrees Fahrenheit; or e) repeated heavy abrasion, including mechanical wear 
and repeated scrubbing with industrial grade solvents, cleaners, or scouring 
agents. The last district defines these coatings as coatings which during 
intended use are exposed to any of the following conditions: a) chronic exposure 
to corrosive, caustic or acidic agents, chemicals, chemical fumes, chemical 
mixtures or solutions; b) repeated exposure to temperatures in excess of 250 
degrees Fahrenheit; c) repeated heavy abrasion, including mechanical wear and 



repeated scrubbing with industrial grade solvents, cleansers, or scouring agents; 
or d) exterior exposure of steel and non-ferrous metal structures. 

Only one district lists this type of coating as a specialty coating. This district 
defines extreme performance coatings as coatings that encounter acute or 
chronic exposure to salt water, corrosives, caustics, acids, oxidizing agents, 
wind- or ocean-driven debris, or electromagnetic pulses. 

C 

No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of anyone applying these coatings to vehicles in 
California. 

Specialty Coating 

Specialty coatings are high VOC coatings (up to 840 gll) that have historically 
been necessary due to unusual job performance requirements. Specialty 
coatings include, but are not limited to, truck bed liner coating, adhesion 
promoter, elastomeric materials, anti-glarelsafety coatings, impact resistant 
coatings, rubberized asphaltic underbody, water hold-out coatings, weld-thru 
coatings, bright metal trim repair, camouflage, and extreme performance 
coatings. The U.S. EPA automotive coatings rule defines specialty coatings to 
include only adhesion promoters, low-gloss coatings, bright metal trim repair 
coatings, jambing (cut-in) clear coats, elastomeric coatings, impact resistant 
coatings, underbody coatings, uniform finish blenders, and weld-through primers. 

Three districts' (SCAQMD, Antelope Valley AQMD, and Sacramento Metropolitan 
AQMD) definitions of s~ecialtv coatina do not contain the "but not limited to" 
clause'or an equivalent phrase.   or tkese districts, only the listed coatings can 
be used as specialty coatings. One district, Sacramento Metropolitan AQMD, 
requires manufacturers to specifically designate their specialty coatings as such. 
For all other districts the definition is not specific. 

Specialty coating usage at body shops is limited to either five to ten percent of 
total coatina usage depending upon the district. Some districts have a volume 
usage as an alternative to thspercentage usage. These districts allow one 
gallon per day or three gallons per month of specialty coating use per facility. 

Because of the variability in district requirements, we evaluated each category 
listed in district rules as a specialty coating individually. ARB staff evaluated 
what special attributes or function each coating type provides, and what VOC 
content was necessary to provide said attributes or function. ARB staff then set 
individual category definitions and higher VOC content limits for categories as 
necessary. 



Elastomeric Material 

Elastomeric materials are coatings that are formulated for application over 
flexible substrates such as plastic parts, elastomeric bumpers, and spoilers. All 
districts, except for one, and the national rule identify elastomeric materials as 
specialty coatings. However, only five districts and the national rule have a 
definition for "elastomeric materials." Two types of products were listed in the 
2002 Survey as elastomeric materials. They are elastomeric primers and 
elastomeric clears. The elastomeric primer mixtures reported in the survey had a 
slightly higher VOC content than the 250 gll VOC limit proposed for primers in 
the SCM. The elastomeric clear mixtures reported in the survey had a VOC 
content ranging from about 480 to 550 gA. 

Many elastomeric materials are created by using plasticizing additives mixed with 
another mixture, as opposed to using an eiastokric base component. This 
allows for a wide variety of elastomeric materials while keeping the number of 
components to a minimum. 

Based on discussions with manufacturers, ARB staff determined that elastomeric 
additives have a VOC content less than 250 gll. Therefore, addition of these 
additives to clear coatings or primers will not result in exmdances of the 250 gll 
VOC limits proposed for these categories. Elastomeric clears are included in the 
clear coating category and elastomeric primers are included in the primer 
category. 

Anti-Glare Safetv Coatinq 

Anti-glare safety coatings are coatings that minimize light reflection for safety 
purposes. The commonly used standard is a reflectance of 25 or less on a 60 
degree gloss meter. some districts restrict usage to the interior of a vehicle. All 
districts exceDt one identifv this as a s~ecialtv coatina. however the district 
definitions v h  regarding ieflection allowed ind veh6ie application. 

No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of these coatings being used in California. If these 
coatings are used in the future, they will be included in the clear coating, color 
coating, or single-stage coating category, as is appropriate, based on usage. 

Impact Resistant Coatinq 

Impact resistant coatings are coatings designed to resist chipping caused by 
road debris. Typical usage for impact resistant coatings would be on rocker 
panels. While all districts except one identify this as a specialty coating, only four 
districts and the U.S. EPA national rule define these coatings. 



No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of these coatings being used in California. If these 
coatings are used in the future, they will be included in the clear coating or 
single-stage coating category, as is appropriate, based on usage. 

Water Hold-Out Coatinq 

Water hold-out coating is a coating applied to the interior cavity of doors, quarter 
panels, and rocker panels for the purpose of corrosion resistance to prolonged 
water exposure. While all districts and the U.S. EPA national rule include this as 
a specialty coating, only three districts and the U.S. EPA national rule define the 
coating. This definition meets the existing district definition of a primer. 
Therefore, water hold-out coatings are included in the primer category. 

No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of anyone applying these coatings to vehicles in 
California. 

Weld-Thru Coatinq 

Weld-thru coatings are primers applied to metal immediately prior to welding to 
provide corrosion resistance. While all districts allow this as a specialty coating, 
only ten districts and the U.S. EPA national rule define these coatings. This 
definition meets existing districts' definitions of a primer. Therefore, weld-thru 
coatings are included in the primer category. 

No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of anyone applying these coatings to vehicles in 
California. 

Briaht Metal Trim Re~air 

Bright metal trim repair is a coating applied directly to a metal-plated surface to 
restore the luster and texture of the plated surface. While districts include these 
products in the specialty coating category, only five districts have a definition for 
these coatings. The U.S. EPA national rule does not define this type of coating. 
Four of the five districts with definitions restrict the usage to chromaplated metal 
surfaces. 

No products were reported in the 2002 Survey as bright metal trim repair: We 
"have no knowledge of anyone applying these coatings to vehicles in California. 
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Gloss Flattener 

Low-gloss coatings, also called gloss flatteners, are coatings that exhibit a gloss 
reading less than or equal to 25 on a 60 degree gloss meter. The U.S. EPA 
nalional rule and 15 district rules include these products in the specialty coating 
category. However, only the U.S. EPA national rule defines these coatings. 

I < 

No coatings in this specific category were reported as being sold in California in 
2001. As discussed in the clear coating category section above, these coatings 
can comply with the clear coating VOC limit and do not need a higher VOC limit. 

Heat Resistant 

Heat resistant coatings are coatings which, during normal use, must withstand 
temperatures of at least 400 degrees Fahrenheit. Only one district lists this type 
of coating as a specialty coating. 

No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of anyone applying these coatings to vehicles in . 

- . . -  - - 
California. 

Jambina (Cut-In) Clear Coat 

Jambing, or cut-in, clear coats are fast-drying, clear coatings applied to surfaces 
such as door jambs and trunk and hood edges to allow for quick closure. This 
coating is only referenced in the U.S. EPA national rule. No districts list this type . 
of coatipg in their specialty coating definitions. 

No coatings in this category were reported as being sold in California in 2001. 
We have no knowledge of anyone applying these coatings to vehicles in 
California. 
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