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MEETING LOCATION {In-Person)
San Joaquin Valley Unified Air Pollution Control District

California Environmental Protection Agency 1990 East Gettysburg Avenue, Fresno, California 93726
©= Air Resources Board or VIA VIDEOCONFERENCE (2 Locations)
- District Northern Region Office

4230 Kiernan Avenue, Suite 130
Modesto, California 85356

PUBLIC MEETING AGENDA  District Southern Region Office
2700 M Street, Suite 275
Bakersfieid, California 93301

This facility-is accessible by public transit. For transit information, call:
(559) 621-1393, website faxtransit@fresno.gov (This facility is
accessible to persons with disabilities.)

June 23 2005
9:00 a.m.

05-6-1; Report to the Board on a Health Update: Studies of Health Impacts of Air Pollution
in the San Joaquin Valley.

The San Joaquin Valley is known to have high levels of air pollutants. Asthma prevalence appears fo be
higher in the San Joaquin Valley than in the rest of California and asthmatics are known to be more sensitive
to the impacts of air pollution. Due fo the concern over the potential impacts of air pollution in the San
Joaquin Valley, the Air Resources Board and other agencies have funded a number of studies to examine
these effects. These studies include the Kaiser study of respiratory hospitalizations relative to air pollution
levels in the Valley, and the FACES study of the progression of asthma and its relationship to air poliution,
including biological components in children in Fresno.

05-6-2:  Public Hearing to Consider the Definition of a Lafge Confined Animal Facility
- {(Impiementation of Senate Bill 700, Florez 2003.)

State law (8B 700, Fiorez, Statutes of 2003, Chapter 479) requires the Air Resources Board to develop a
definition of “large” confined animal facilities (large CAF) by July 1, 2005. The large CAF definition will be
used by the local air pollution control and air quality management districts in the development of rules to
mitigate emissions from large CAFs.

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

CONTACT THE CLERK OF THE BOARD, 1001 | Street, 23™ Floor, Sacramento, CA 95814 -{916) 322-5594
, FAX: {916) 322.3928
ARB Homepage: www.arb.ca.gov

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

TTY/TDD/Speech-to-Speech users may dial 7-1-1 for the California Relay Service.
Assistance for Disability-related accommodations, please go to htip://www.arb.ca.gov/html/ada/ada.htm
or contact the Air Resources Board ADA Coordinator, at (916) 323-4916.
+ Assistance in a language other than English, please go to htip://inside.arb.ca.gov/as/eeo/languageaccess.htm
or contact the Air Resources Board Bilingual Coordinator, at (916) 324-5049.

SMOKING IS NOT PERMITTED AT MEETINGS OF THE CALIFORNIA AIR RESdURCES BOARD
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05-6-3: Public Hearing to Consider Proposed Amendments to the California Off-Road Emissions
Regulations for Large Spark-Ignition (LS!I) Engines, the Adoption of Fleet Requirements for
Operators of Off-Road LSI Engines, and the Adoption of a Retrofit Verification Protocol for
Off-Road LSI Engines.

Staff is proposing amendments to California’s existing off-road large spark-ignition engine regulfations
to harmonize with existing U.S. EPA emission standard requirements in 2007, establish more stringent
emission standard requirements in 2010, and establish fleet average requirements for operators of LS/
fleets beginning in 2009 and becoming more stringent in 2011 and 2013. The proposal contains an
alternative compliance option for agricultural fleéts to address issues specific to this industry. It also
contains a verification procedure for retrofit control systems that address in-use emissions and provide
fleet owners with additional options to meet the proposed fleef average emission requirements.

05-6-4:  Biodiesel briefing to the Board.

Staff will present a briefing to the Board on the use of biodiese! in California and staff aclivities in
addressing biodiesel in ARB’s reguiatory programs.

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 five minutes to ensure that everyone has a
chance to speak.

THE AGENDA ITEMS LISTED ABOVE MAY BE CONSIDERED IN A DIFFERENT ORDER AT THE
BOARD MEETING.
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TITLE 17. CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC HEARING TO CONSIDER THE ADOPTION OF A REGULATION
ESTABLISHING A DEFINITION FOR “LARGE CONFINED ANIMAL FACILITY”

The Air Resources Board (the Board or ARB) will conduct a public meeting at the time
and place noted below to consider the adoption of a definition for large confined animal
facility. This definition was developed to meet the requirements of Senate Bill 700

(SB 700, Florez, Statutes of 2003, Chapter 479).

DATE:  June 23,2005
TIME: 9:00 a.m.

PLACE: San Joa'quin Valley Air Pollution Control District
1990 East Gettysburg Avenue
Fresno, California 93726

or Via Videoconference (2 Locations)
District Northern Region Office

4230 Kiermnan Avenue, Suite 130
Modesto, California 95356

District Southern Region Office
2700 M Sireet, Suite 275
Bakersfield, California 93301

This item will be considered at a two-day meeting of the Board, which wilt commence
at 9:00 a.m., June 23, 2005, and may continue at 8:30 a.m., June 24, 2005. This item
may not be considered until June 24, 2005. Please consuit the agenda for the meeting,

" which will be available at least 10 days before June 23, 2005, to determme the day on

whlch this item will be considered.

If you have a disability-related accommodation need, please go to
http://www.arb.ca.gov/htmi/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. TTY/TDD/Speech-
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 adoption of title 17, California Code of Regulations
(CCR), sections 86500 and 86501.



Background:

State law (SB 700, Florez, Statutes of 2003, Chapter 479) requires ARB to develop a
definition of “large” confined animal facilities (large CAFs) by July 1, 2005. In
developing this definition, ARB is to review relevant scientific information, including air
quality impacts, how confined animal facilities may affect the attainment and
maintenance of ambient air quality standards, and livestock emission factors (Health &
Safety Code (H&SC) section 40724.6(a)).

The large CAF definition will be used by the local air pollution control and air quality
management districts (local air districts) in the development of rules to mitigate
emissions from large CAFs. Local air districts designated as nonattainment for the
federal one-hour ozone national ambient air quality standard (NAAQS) as of

January 1, 2004, must adopt rules that include, among other things, a requirement that
large CAFs develop and implement a mitigation plan (H&SC 40724.6(b) and (d)).
Areas designated as attainment for the federal ozone standard are also required to

~ develop a large CAF rule uniess the local air district makes a determination that any
large CAFs in the region will not contribute to a violation of any State or federal air
quality standard (H&SC 40724.7(a)). Emission mitigation plans required for large CAFs
must demonstrate reasonably available control technology in moderate and serious
areas, and best available retrofit control technology in severe and extreme non- .
attainment areas. '

The Proposed Requlation:

ARB staff has developed a proposed large CAF definition after an evaluation of the
scientific information on emissions and air quality impacts of livestock facilities. Staff
has also evaluated the needed air quality improvements in non-attainment areas and
potential impacts to the livestock industry. The evaluation of the air quality impacts
included looking at the relative severity of the air quality problem in different areas of
California. The definition is based on the combined, aggregate air quality impacts of
the livestock industry in California, with an emphasis on the San Joaquin Valley. There
is a special focus on the San Joaquin Valley, due to the severity of its ozone problem
and the concentration of animals, especially dairy cows, in this region. The San
Joaquin Valley accounts for about 78 percent of the milk cows in California. About

15 percent of the cows are in the South Coast Air Basin and 7 percent are distributed in
other parts of the State.

It is important that the large CAF definition include most of the livestock in the

San Joaquin Valley because substantial new emission reductions are needed in this
region to meet federal air quality standards by the required deadlines. Each category of
emission sources in the San Joaquin Valley must be considered in the process of
identifying new feasibie and cost-effective measures needed for attainment. ARB’s
definition will trigger that process for CAFs through development of local air district rules
that will require emission mitigation plans for facilities defined as large CAFs.



in terms of program effectiveness, one goal in developing the large CAF definition was
to include most of the livestock animals in the definition, while affecting the fewest
possible number of facilities. Data on the size of California facilities (number of
animals) was evaluated to look for natural breakpoints in facility size distribution.

ARB staff also considered the feasibility of establishing a definition based on'individual
facility emissions. The individual facility emissions approach was rejected as :
impractical and uncertain in part because of the developing state of livestock emissions
estimation research. The proposed large CAF aggregate emissions approach instead
uses the number of animals per facility as a surrogate for facility emissions, which on a
district-wide basis will include most of the livestock emissions even if the emission
factors change in the future. The aggregate approach was used for each livestock
category based on information specific to that category.

The staff's large CAF definition proposal excludes most of the facilities that are clearly
small and are typically less capable of absorbing the costs of regulations. The
proposed definition provides clarity and certainty for the livestock industry and local air
districts, and creates a productive environment for identifying the most cost effective
and technically feasible emission reduction strategies.

in order to allow verification of the number of animals at a facility, beginning

January 1, 2006, the owner or operator of a large confined animal facility would be
required to keep records that specify the numbers of animals maintained daily and such
other information as may be required by local air district rules. Such records wouid
have to be maintained at a central place of business for a period of not less than three
years and made available upon request to the Executive Officer or Air Poltution Control
Officer or their representative.

The details of the proposed definition and the associated rationaie are provided in the
Initial' Statement of Reasons prepared by staff. The fuli document is available as
described in the Availability of Documents section below.

COMPARABLE FEDERAL REGULATIONS .

Currently, there are no federal statutes regulating airborne emissions from fivestock
facilities. However, there are federal regulations related to liquid discharges from
livestock facilities. These regulations were considered in the development of the large
confined animal facility definition for California. The citation for the federal discharge
rules is the National Pollutant Discharge Elimination System Permit Regutation and
Effluent Limitation Guidelines and Standards for Concentrated Animal Feeding
Operations, Part I, United States Environmental Protection Agency, 40 CFR Parts 9,
122, 123, and 412.

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSONS

The ARB staff has prepared a Staff Repbrt: Initial Statement of Reasons for
Rulemaking: “Large Confined Animal Facility Definition (impiementation of Senate Bill
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700, Florez 2003)" {ISOR) for the proposed regulatory action, which inciudes a
summary of the economic and environmental impacts of adopting a regulation
establishing a definition for large confined animal facility.

Copies of the ISOR and the full text of the proposed regulatory language may be
accessed on the ARB’s web site listed beiow, or may be obtained from the Public
Information Office, Air Resources Board, 1001 [ Street, Visitors and Environmental
Services Center, 1% Floor, Sacramento, CA 95814, (916) 322-2990 at least 45 days
prior to the scheduled hearing June 23, 2005.

Upon its completion, the Final Statement of Reasons (FSOR) will be availabie 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 regarding the substance of the proposed regulatory action may be directed to
the designated agency contact persons, Mr. Michael FitzGibbon, Manager of the

. Emission Inventory Analysis Section, Planning and Technical Support Division at
{(916) 445-6243 or by e-mail at mfitzgib@arb.ca.gov, or Mr. Patrick Gaffney, Staff Air
Pollution Specialist, Planning and Technical Support Division at (916) 322-7303 or by
e-mail at pgaffnev@arb.ca.gov.

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 all subsequent regulatory documents, 'inc!uding the FSOR,
when completed, are available on the ARB Internet site for this rulemaking at:
http://iwww.arb.ca.gov/reqact/lcaf05/icaf05.htm

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED

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

In defining a large confined animal facility, there are no immediate costs to local air
districts and to owners and operators of large CAFs because the act of establishing the
definition does not create any direct costs. However, once the definition has been
established, each local air district that is designated as a federal nonattainment area for
ozone and has large CAFs under its jurisdiction, witl be required to adopt a regulation
affecting the owners and operators of these facilities. Local air districts may incur costs
related to the development and impiementation of such reguiations. Typically, local air



districts can recover any additional costs through fees. As part of the regulation
development process, each local air district is required by SB 700 to conduct an impact
assessment of rules developed under the legislation. This assessment is to include the
impact on the region's employment and economy, among other factors. The range of
probable costs to affected sources and businesses is also to be included in the locai air
district assessment. lt is likely that facilities that meet the iarge confined animal
facilities criteria will incur costs to develop and comply with mandated permits and
emissions reduction plans. These costs will be incurred later in the process, and not as
a result of this definition of iarge confined animal facilities.

Pursuant to Government Code sections 11346.5(2)(5) and 11346.5(a)(6), the

Executive Officer has determined that the proposed reguiatory action will not create
costs or savings to any state agency or in federal funding to the state, costs or mandate
to any locat 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 costs 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
cost impacts that a representative private person or business would necessanly 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 California 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 California, the creation of new businesses or elimination of
existing businesses within the State of California, or the expansion of businesses
currently doing business within the State of California. A detailed assessment of the
economic impacts of the proposed reguiatory action can be found in the ISOR.

The Executive Officer has also determined, pursuant io title 1, CCR, section 4, that the
proposed regulatory action will not affect small businesses. The proposed '
amendments would provide clarification and compliance fiexibility and would improve
the way the regulations are administered. No negative economic impacts on small
businesses are expected.

In accordance with Government Code sections 11346.3(c) and 11346.5(a)(11), the
ARB’s Executive Officer has found that the large CAF definitions which apply to
businesses are necessary for the health, safety, and weifare of the people of the State
of California.
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Before taking final action on the proposed regulatory action, the Board must determine
that no reasonable alternative considered by the agency or that has otherwise been
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.

SUBMITTAL OF COMMENTS

The pubiic 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 physicaliy submitted at the hearing must be received no later
than 12:00 noon, June 22, 2005, and addressed to the following:

Postal mail is to be sent to:

Clerk of the Board

Air Resources Board

1001 | Street, 23rd Floor
Sacramento, California 95814

Electronic mail is to be sent to: lcaf05@listserv.arb.ca.qov and received at the ARB no
later than 12:00 noon, June 22, 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 12:00 noon, June 22, 2005.

Please note that the hearing will not be held at the ARB headquarters building. To
ensure that your comment will be available for consideration it is lmportant that your
comment is received by the deadline.

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 probosed under that authority granted in Health and Safety
Code, sections 39600, 39601 and 40724.6. This action is proposed fo implement,
interpret and make specn° ic sections 39011.5 and 40724.6 of the Health and Safety
Code.
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HEARING PROCEDURES

The public hearing will be conducted in accordance with the California Administrative
Procedure Act, Title 2, Division 3, Part 1, Chapter 3.5 (commencing with section 11340)
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 couid resuit 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 ARB’s Public

Information Office, Air Resources Board, 1001 | Street, Visitors and Environmental
Services Center, 1st Floor, Sacramento, CA 95814, (916) 322-2990.

CALIFORNIA AIR RESOURCES BOARD

Catherine Witherspoon V
Executive Officer

Date: April 26, 2005

The energy chalienge facing California is real, Every Californian needs to take immediate action to reduce energy
consumption. For a list of simple ways yvou can reduce demand and cut your energy costs see our Web -site at

www.arb.ca.gov.
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- STAFF REPORT: INITIAL STATEMENT OF REASONS

PUBLIC HEARING TO CONSIDER THE
LARGE CONFINED ANIMAL FACILITY DEFINITION
(Implementation of Senate Bill 700, Florez 2003)

Air Resources Board Meeting
Begins June 23, 2005 at 9:00 a.m.
and may continue June 24, 2005 at 8:30 a.m.
San Joaquin Valley Air Poliution Control District
1990 East Gettysburg Avenue
Fresno, California 93726

or Via Videoconference (2 Locations)
District Northern Region Office District Southemn Region Office
4230 Kieman Avenue, Suite 130 2700 M Street, Suite 275
Modesto, California 85356 ' Bakersfield, California 93301

This report has been reviewed by the staff of the California Air Resources Board and
approved for publication. Approval does not signify that the contents necessarily refiect
the views and policies of the Air Resources Board, nor does the mention of trade names
or commercial products constitute endorsement or recommendation for use.

This report and related materials are available for download from the Air Resources
Board’s Internet site at: http://www.arb.ca.gov/regact/caf05/Icaf05.htm. In addition,
written copies may be obtained from the Board’s Public information Office, 1001

| Street, 1 Floor, Environmental Services Center, Sacramento, California 95814,
(916) 322-2990.

If you have a disability-refated accommodation need, piease go to:
http://www.arb.ca.gov/htmli/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 go to:
bitp:/finside.arb.ca.qgov/as/eeo/lanquageaccess.him or contact the Bilinguat Coordinator
at (916) 324-5049.

Questions
If you have questions conceming this report, please contact:

Mr. Mike FitzGibbon, Manager or Patrick Gaffney, Project Lead
Emission Inventory Analysis Section Emission Inventory Analysis Section
Phone: (916) 445-6243 Phone: (916) 322-7303

Email: mfitzgib@arb.ca.gov Email: pgaffney@arb.ca.gov
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EXECUTIVE SUMMARY

The California Air Resources Board (ARB/Board) is required by State law (SB 700,
Florez, Statutes of 2003, Chapter 479) to develop a definition of “large” confined animal
facilities (large CAFs) by July 1, 2005. This staff report and proposed regulation are
presented to comply with this provision. The local air pollution control and air quality
management districts (local air districts) will use the large CAF definition in the
development of rules to mitigate emissions from large CAFs. '

In developing the proposed definition, ARB is required to review all avaitable scientific
information, including emission factors for CAFs and the effect of these facilities on air
quality in the State’s various air basins. ARB is also directed to consider the impact of
emissions from these facilities on attalnment and maintenance of ambient air quality

standards.

We focused our efforts primarily on two air basins — the San Joaquin Valley and the
South Coast (Los Angeles region). These two regions represent California’s most
challenging air quality problems for both ozone and pariicuiate matter pofiution. Based
on the available science, both areas will need substantial new reductions in emissions
of reactive organic gases (ROG) in order to meet the new federal eight-hour ozone
standard. Whether ammonia reductions will be a key part of the attainment strategy for
the new federal particulate matter standard (PM2.5) is still an open question. For these
reasons, our air quallty analyses have focused on the contribution of livestock ROG
emissions to ozone air qualxty

As shown in Table ES-1, the federal eight-hour ozone standard has been exceeded in
the San Joaquin Valley over 100 days in each of the past three years (ARB 2005a).

- The South Coast has had nearly as many annual exceedance days. These areas also
exceed California’s more stringent State air quality standards by an even larger margin.
This makes the impact of emissions from CAFs in these regions a critical consideration
in the development of the large CAF definition. .

Table ES-1. Number of Days over the Federal Eight-Hour Ozone Standard

, Number of Days over the Federal
Year Eight-Hour Ozone Siandard
San Joaquin Valley South Coast
2004 109 88
s 2003 134 108
l 2002 125 ' 96

From the standpoint of attainment of ozone ambient air quality standards, ROG is the
most important class of compounds emitted from CAFs. There is significant ongoing
research associated with emissions factors of ROG from livestock operations,
particularly with dairies and certain chicken operations. There is also a peer review ,
process underway. ARB's current ROG emission factor of 12.8 Ibs/year/head for dairies
is within the range indicated by the research to date. When the evaluation of recent
research results is completed, the emission factor may be higher or lower. However,
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even if the emission factor were cut in half, the aggregate ROG emissions from dairies
would continue to be significant.

Overall, livestock ROG emissions are most significant in the San Joaquin Valley. The
current emission estimate is 29 tons per day — mostly from dairies. Table ES-2 shows
that the San Joaquin Valley accounts for about 63% of the State’s livestock ROG
emissions, while the South Coast accounts for 12%. Collectively, these two regions
account for about 75% of the total livestock ROG emissions in the State.

Table ES-2. Livestock ROG Emissions for 2004

Livestock ROG Emissions (tons/day) % of Total Statewide
Region - Other . ROG Emissions from
Dairies Livestock Total Livestock Livestock
San Joaquin Valley 235 5.5 28.0 53%
South Coast 4.6 0.7 ‘5.3 12%
Statewide 35.7 10.1 458 100%

“Source: (ARB 2004a) and other methods incorporating emission factor scaling by manure output and new poultry

research data.

Based on the current emission estimate of 23.5tons/day, dairies are a significant
source category of ROG emissions in the San Joaquin. Other top categories include
light and medium duty trucks, passenger cars, and oil and gas production. Consumer
products, paints and coatings, and gasoline marketing, are other important source
categories. Each of these categories is subject to air quality regulations to reduce their
emissions. Bringing dairies and other livestock categories into the mitigation plan
process is an important step in reducing ROG emissions in the San Joaquin Valley.

Individually, livestock operations can also be significant sources of emissions. For
example, Table ES-3 illustrates the magnitude of emissions from the 1,161 San Joaquin
Valley dairies with 50 or more milking cows, compared to other facilities in the region
(ARB 2005b, SJV 2005). The larger emitting facilities, those over 5 tons per year of
ROG emissions, include refineries, power plants, and manufacturing facilities. The
smaller facilities, those under 5 tons per year of ROG emissions, include auto body
shops and gasoline service stations. These facilities, both large and small, are subject
to local air district permitting and control requirements.

Table ES-3. Emissions from Dairies Compared to Other Facilities
in the San Joaquin Vailey

'Ttggs %r::sys;gr:)s # of Other Faciiities # of Dairies
0-1 889 108
1-5 319 461
5-10 46 293
10— 15 30 164
15-20 14 53
Greater than 20 44 82

The mitigation plan process that will be triggered upon ARB approval of a large CAF
definition is to be implemented by local air districts. SB 700 specifies that local air
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districts designated as nonattainment for the federal ozone standard as of

January 1, 2004, adopt rules that require large CAFs to develop and implement a
mitigation plan. Areas designated as attainment for the federal ozone standard as of
January 1, 2004, are also required to develop a large CAF rule unless the local air
district makes a determination that large CAFs will not contribute to a violation of any
State or federal air quality standard. SB 700 requires that local air districts assess, and
consider in a public hearing, the costs, cost-effectiveness, and technical feasibility of
any proposed rule.

In developing the proposed definition for large CAFs, ARB staff considered input from
the livestock industry, environmental and community representatives, local air districts,
the public, other State and federal agencies, and academic researchers. Key factors
the staff considered inciude the:

— severity and nature of the air quality problem in various locat air districts;

— number of animals and their associated emissions per district;

— status of research on emission factors;

— efficiency in definition structure (number of animals relative to facility number); and,
— ability of local air districts to expand the definition if warranted.

After considering these factors, staff is proposing the thresholds shown in Table ES-4.
The definition is designed to address the combined, aggregate air quality impacts of the
livestock industry in California, with an emphasis on the San Joaquin Valley. We did not
take an individual facility emissions approach in defining a large CAF because it is
impractical and uncertain, in part due to the developing state of livestock emissions
estimation research. At this time, facility emissions are calculated on a per animal basis
pending compietion and peer review of research on specific emission rates for various
processes at a facility. Also, even if more comprehensive process-based emission
factors were available, we would still take the head count approach in order to provide
“certainty in terms of the definition’s applicabiiity.

For dairies, the proposed definition is 1,000 milking cows in the ten federal
nonattainment areas as defined in SB 700. In the San Joaquin Valley, this captures
72% of the milking cows and 36% of the dairies with 50 or more milking cows. There
are an estimated 430 dairies of 1,000 or more milking cows in the San Joaquin Valley
angd 108 dairies in the South Coast. Federal attainment areas as defined in SB 700
would be subject to a threshold of 2,000 milking cows. This approach appropriately
excludes the smaller farms, ranches, dairies, and other livestock facilities, while at the
same time laying the groundwork for significant air quality benefits in the San Joaguin
Valley and the South Coast Air Basin, the regions that need them the most.
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Table ES-4. Large Confined Animal Facility Definition by Livestock Category

Facilities at or Exceeding Threshold are Considered Large
Livestock Category Nonattainment Areas* Attainment Areas*
Dairy 1,000 mik producing cows 2,000 milk producing cows
Beef Feedlots 2,500 beef cattle 5,000 beef cattle
Other Cattie Qperations | 7,500 calves, heifers, or other cattie | 15,000 calves, heifers, or other catile
Chickens — Broilers 650,000 1,300,000
Chickens — Egg Layers 650,000 1,300,000
Turkeys 100,000 200,000
Swine 3,000 6,000
Sheep and Goats 15,000 30,000
Horses 2,500 5,000 .
Ducks 650,000 1,300,000
Rabbits, Pheasants,
Llamas, Others 30,000 60,000

~ "Federal 1-hour ozone designation as of January 1, 2004

The thresholds shown in Table ES-4 take info account population and operation
information that highlight natural breaks in the distribution of facility sizes. These
thresholds allow most of the animals to be included, while minimizing the number of
facilities affected. The thresholds for all the livestock categories are also scaled to be

approximately equivalent in terms of facility emissions.

Higher threshoids are proposed for the SB 700 federal ozone attainment areas primarily
because livestock emissions are relatively small compared to other sources, and can be
addressed by local air districts on a case by case basis. Under SB 700, local air
districts retain their authority to establish requirements beyond staff's proposed
thresholds and could bring in smaller sized livestock operations if warranted. We
believe that aillowing local air districts this discretion is appropriate since the relative
importance of confined animal facilities emissions to nonattainment or other air quality
problems can vary considerably. The details and complete rationale for each livestock
category threshold are provided in the body of this report. The specific proposed
regulatory language is provided in Appendix A.
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1. INTRODUCTION AND BACKGROUND

Senate Bill 700 (SB 700, Chapter 479, Florez, Statutes of 2003) made agricultural

- sources of air pollution subject to air quality permitting and specified emission mitigation
requirements. SB 700 requires the California Air Resources Board (ARB) to develop a
definition for “large” confined animal facilities (CAFs) that will trigger the requirement for
an emissions mitigation plan

The objective of this staff report is to provide the definition of large confined animal
facilities for California and the supporting rationale for the recommend definition. This
definition is a key step in the framework to begin reducing livestock emissions from the
livestock industry. The next, and more critical step following the definition of “large,” is
that the local air pollution control and air quality management districts (local air districts)
must adopt rules that require large CAFs to submit emission mitigation plans. Emission
reductions from the livestock industry, along with all important air pollution sources, are
particularly needed in the San Joaquin Valley in order to meet health based air quality
standards.

SB 700 Requirements for Confined Animal Facilities

Senate Bill 700 has numerous requirements related to agricultural air-emissions and
agricultural permitting. This staff report focuses specifically on the large confined
animal facility provision of the legislation. Relative to CAFs, there are specific
requirements for ARB, the local air districts, and the Califonia Air Pollution Control
Officers Association (CAPCOA). The following sections describe these responsibilities
and the overall schedule for implementation.

California Air Resources Board Requirements \

The ARB's key responsibility is to develop a definition for the source category of a “large
confined animal facility” on or before July 1, 2005. In developing the large CAF
definition, the ARB “shall review all available scientific information, including, but not
limited to, emissions factors for confined animal facilities, and the effect of those
facilities on air quality in the basin and other relevant scientific information,” and “shall
consider the emissions of air contaminants from those sources as they may affect the
attainment and maintenance of ambient air quality standards” (HSC 40724 .6(a)).

In a public hearing, the ARB must also approve livestock emission factors for use in the
implementation of local air district rules on mitigation plans for CAFs

(H&SC 40724.6(d)(1)(A). Due to the ongoing peer review of the research related to
emission factors, the ARB staff is not proposing to consider the approval of emission
factors as part of this public hearing and will consider emission factors at a later date.
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Local Air District Requirements

Once ARB establishes the large CAF definition, local air districts designated as federal
nonattainment for ozone as of January 1, 2004, must adopt, implement, and submit for
inclusion in the SIP, a rule requiring large CAFs to submit a mitigation plan to reduce air
contaminants to the extent feasible (HSC 40724.6(b)). For severe and extreme ozone
attainment areas, best available retrofit control technoiogy (BARCT) is required. In
moderate and serious areas, large CAFs will need to use reasonably available control
technology (HSC 40724.6(d)(1)(B)). In federal ozone attainment areas, districts must
adopt a rule requiring large CAFs to reduce air contaminants to the extent feasible
unless a district board makes a finding in public hearing that large CAFs will not
contribute fo a violation of any State or federal standard (HSC 40724.7(a) and
40724.6(b)).

In developing large CAF rules, local air districts are required to perform an assessment
of the impacts of the rule or regulation. This assessment must include an evaluation of
the number and size of affected sources, the nature and size of emissions, the
emissions reduction potential, impacts on employment, probable costs of the rule, the
availability and cost effectiveness of alternatives to the rule requirements, and the
technical and practical feasibility of the rule requirements (HSC 40724.6 second (d)).

CAPCOA Reguirements :

SB 700 also requires the CAPCOA to develop a clearinghouse of available control
measures and strategies for agricultural sources of air pollution and emissions from
agricultural operations by January 1, 2005 {HSC 40731). The clearinghouse is :
available on CAPCOA’s website (CAPCOA 2005) and includes control measures for
operations that create fugitive dust emissions, measures for confined animal facilities,
controls for internal combustion engines, and emission reduction strategies for other
agricultural equipment. The website is located here:
http://www.capcoa.org/AgClearinghouse.htm.

SB 700 Large CAF implementation Schedule
Figure 1 illustrates the overall timeline of the SB 700 large CAF requirements. The
legislation became effective on January 1, 2004. By July 1, 2005, the ARB must define
a “large confined animal facifity.” The local air districts have until July 1, 2006 to adopt
their large CAF mitigation rules. Large CAFs then have six months to submit their
emission mitigation plans, and the local air districts have six additional months to
approve submitted plans. One year afier submitting their plans, large confined animal
~ facilities must comply with the requirements of their mitigation plans no later than

July 1, 2008.
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Figure 1. SB 700 Large CAF Implementation Schedule '

January 4 (or € months

. within rule adoption):
January 1: July 1: Deadline to Large CAF emissions
SB700 effective  define “large CAF" mitigation plans due
2005 2006 2007 2008,
1 ] ]
July 1: Julv 1 foré months July 1 (or 1 year
*Qzone federal nonattainment areas must adopt, within receipt of within receipt of -
implement, and submit for inclusion in the SIP a rule plan): Districts plan): Large CAF
requiring large CAFs b submit a2 mitigation plan to approve mitigation  must comply with
reduce air contaminants to the extent feasible plans mitigation pian

*0Qzone federal attainment areas must adopt a similar
rule uniess the district board makes finding in a public
hearing that large CAFs will not contribute to violations
of State or federal standards

Description of Public Outreach

To develop the large confined animal facility (large CAF) definition, the ARB staff
worked with many stakehoiders over the past several years to understand the livestock
industry and identify key issues. Stakeholders include the air quality regulatory
agencies, livestock industry representatives, academic researchers, other State and
federal agencies, environmental and community representatives, and others.

ARB staff held numerous workshops and meetings to develop the definition for large
confined animal facilities. In August 2004, we held our initial series of large CAF public
workshops in Modesto, Tulare, Chino, and Sacramento. In January 2005, we '
sponsored a livestock emissions research symposium in Fresno, which was broadcast
via video to Modesto, Bakersfield, and Diamond Bar. In March 2005, we heid a
workshop in Fresno to discuss specific proposals for the large confined animal facility
definition. This workshop was also video-conferenced to Modesto, Merced,

Diamond Bar, and Sacramento, as well as providing telephone participation. In addition
to the formal workshops, ARB staff participated in numerous formal and informal
meetings with representatives of the livestock industry, environmental organizations,
local air districts, researchers, or other governmental agencies.
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Structure of the Staff Report
This staff report is divided into the following sections:

Section 1. Introduction and Overview: Discusses Senate Bill 700, regulatory
requirements, the implementation schedule, and the public process for
developing the proposed regulation.

Section 2. Characterization of Confined Animal Facilities: Discusses general
information about livestock facilities, including the numbers, types, and sizes of
facilities in different regions of the State.

Section 3. Confined Animal Facility Impacts on Air Quality: Following an
overview of the California air quality situation, provides information regarding
emissions from confined animal facilities, how these emissions relate to regional
air quality, and what environmental regulations are currently in place for the
livestock industry.

Section 4. Basis for the Staff's Proposed Regulation: Provides the rationale
used to develop the large confined animal facility definition for California and the
recommended proposal.

Section 5. Environmental Impacts of Regulation: Describes what impacts the
proposed regulation may have on the environment, including a discussion of
environmental justice and ammonia emissions.

Section 6. Economic Impacts of Regulatton Describes the economic lmpacts of
the proposed regulation. :

Section 7. Altematives to the Proposed Regulation: Describes other alternatives
that were considered for the large CAF definition and why the atternatives are
less effective.

Section 8. References: Provides references used for the analyses.
Appendices. Appendices are provided that include the proposed regulatory
language, detailed California dairy information, a summary of the livestock air
emissions research symposium, a discussion of activities to address livestock
mitigation practices, the text of SB 700, the large CAF public workshop notices,
and a summary of the major ROG sources in The San Joaquin Valley.
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2. CHARACTERIZATION OF CONFINED ANIMAL FACILITIES

The California Agriculture Industry

The agricultural industry within California is very important, far exceeding the
agricultural output of any other state in the nation. Agricultural marketings of
California’s farmers and ranchers reached $27.8 billion in 2003. There are
approximately 78,500 farming operations within California that produce 13 percent of
the nation’s gross farming receipts, while including only four percent of the fotal farms in
the nation. The top 10 agricultural counties within California from highest to lowest
ranking are Fresno, Tulare, Monterey, Kem, Merced, San Joaquin, Stanislaus,

San Diego, Kings, and Ventura (CASS 2003a).

California’s top 20 crop and livestock commodities account for 74 percent of the State’s
gross farm income. At number one, milk and cream have a gross income of about

$4 billion. Caiifornia is the nation’s largest dairy producer, producing one out of every
five glasses of milk consumed in the nation. California has some of the largest dairies
in the nation, with an average size of 800 milking cows, versus a national average size
of less than 100 milking cows. Second in terms of agricultural sales are nursery
products at $2.4 billion, and third are grapes at $2.3 billion, which accounts for

88 percent of all grapes grown in the nation. As shown in Figure 2, the combined
income from the vegetable, field crop, and fruit and nut sectors are also substantial
(CASS 2003a).

Figure 2. Califoria Agricultural Cash income, 2003 (billion $)

Fam Related
Vegetables $1.6
$7.0 ) Field Crops
$2.7
Nursery &
Greenhouse
$3.3
Livestock &
Poultry y
$7.0 Fruits & Nuts
$7.8
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California Livestock Industry Overview

The livestock industry in California is continuing to grow. Livestock cash receipts during
2003 totaled $7 billion, which was up 12% from 2002. Cattle and caives marketed from
California feedlots increased by 7% in 2003, with a 27% increase in cash income,
Between 2002 and 2003, the chicken industry in California had a 19% increase in cash
income, egg layers showed a 38% increase in income, and milk and cream a 5%
increase in income. (CASS 2003b for all statistics).

Table 1 shows the number of livestack farms and animals within Catifornia. Because of
the dynamic nature of the jivestock industry, these numbers are constantly changing,
but they provide a general snapshot of the number of animals within California. These
data are from the 2002 United States Department of Agriculture (USDA) agricultural
census data (USDA 2004). Note that in performing the census, USDA includes all
farms in their census, including very small producers. For example, the number of dairy
farms includes 918 dairies that have less than 50 cows. For layer chickens,

3,167 farms are included that have less than 3,200 chickens. To give an indication of
the number of these small farms, the two right hand columns of the table show the
number of small farms (and associated animals) included in the total number of farms
listed. USDA does not provide farm size information for horse and goat operations so
the number of small farms is not shown for these livestock categories.

Table 1. 2002 California Livestock Farms and Animal Populations

Number of Very Number of
Livestock TO:}?IFD:::'?:& Tz:ag:liumrgger Small Farms Animals in Very
- Included Small Farms
Dairy 2,793 2.806,357° 918 (<50 head) 37,545
Feedlot 552 535,734 423 (<50 head) 3,492
Chicken — Broilers 338 39,245,511" 269 {<10,000 head) 92,243
Chicken — Layers 3,244 22,768,304 3,167 (<3200 head) 108,584
Turkeys 237 8,790,704° 157 (<1000 head) 2,569
' Hogs 1,521 163,465 1,359 (<50 head) 11,345
Sheep 4,008 731,558 3,616 (<1000 head) 66,258
Horses and Ponies 16,446 131,951 Facility sizes not provided by USDA
Goats 3,542 103,122 Facility sizes not provided by USDA

(USDA 2004) °Dairy includes milk cows and support stock; "Based on a flock cycie time of 55 days, or
6.6 flocks per year; “Assumes 2 flocks per year

All of these animals produce substantial amounts of liquid and solid waste. A milk
producing dairy cow can produce 150 pounds of manure a day (or 75 tons per day for
1,000 milking cows). A typical 20,000 head broiler chicken house produces over

2.25 tons of manure per day (ASAE 2004). Through biological decomposition process,
these wastes produce emissions of reactive organic gases, ammonia, hydrogen sulfide,
some nitrogen compounds, and methane. In addition, the activity of the animals and
other facility operations can produce particulate matter emissions, oxides of nitrogen,

and other pollutants.



29

Livestock Facility Size and Animal Population Summary

As will be shown in detail in the following sections, the majority of livestock animals
within California are maintained in larger operations. For example, statewide there are
approximately 2,800 dairies. Approximately 38% of the dairies have over 500 cows,
housing about 87% of the total cows in the State. For cattle feediots, 96% of the
animals are in just 3% of the facilities. The trend is similar for the other livestock
categories sncludlng broiler chickens, layer chickens, turkeys, and swine — most of the
anlmals are in a relatively small number of larger livestock facilities.

Table 2 illustrates the general mix of facility sizes and the associated animal -
populations. The table shows the number of livestock facilities, the percent of facifities,
the number of animals (or head), and the percentage of animals in various livestock
facility size categories (USDA 2004). Also, because there are often a large number of
very small livestock facilities in each category (see Table 1), the percentage of facilities
in each category with these very small facilities removed is also provided. Because the
number of animals in the very smaill facilities is minor, and because they generally do
not make an important difference in the percentage of total animals, this adjustment is
not shown for the percentage of head calculation.

The reason for providing facility size information versus animal populations is the
relationship between livestock emissions and the number of animals at a facility. Using
dairies as an example, if all other process are identical, the ARB staff assumes thata
1,000 cow dairy will produce twice as many emissions as a 500 head dairy. The basis
for this assumption is twofold. First, the manure output produced at a dairy is directly
related to the number of cows at the dairy, that is, two milk producing cows will produce
twice as much manure as one milk producing cow. ltis the output of this manure, the
treatment and biological decomposition of the wastes, and emissions directly from the
cow that produce the dairy air emissions. Each additional cow at the dairy produces.
more manure and more gas, and thus more emissions. Second, the current method of
estimating cow, chicken, swine, or any other livestock animal emissions is expressed in
terms of emissions per head per year. Using this method, the facility emissions are
directly proportional to the number of animals at the facility.
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Table 2. California Livestock Facility Sizes, Animals, and Size Ranges

. Total ' Facilities Larger than “Size Cut”

. - Faciity | #of | %of % of % of
Livestock | Facilities Head Size Cut | faciities | facilities r;:;—lsmg:jl # of head head
Dairy® 2,793 | 2,806,357 500 1075 38 57 2435647 | 87

1,000 517 19 28 1,796,992 | 64

Feedlots 552 535,734 1,000 19 3 15 513,813 96

2,500 16 3 12 509,109 | 95

Broilers® 338 | 39,245,511 | 55,000 45 13 65 38,598,215} 98

135,000 29 9 42 37505983 | 96

Layers 3,244 | 22,768,304 | 50,000 57 2 74 22,198,928 | 97

100,000 44 1 57 21,236,253 | 93

Turkeys® 237 | 8,790,704 | 30,000 66 28 83 8647995 | 99

100,000 57 24 71 8,320,812 95

Hogs _ 1,521 163,465 1,000 10 1 6 126,594 77

2000 6 0.4 4 123,094 | 75

Sheep 4,009 731,558 5,000 398 1 10 477615 | 65
Soats 3,542 103,122 | 10,000 Facility sizes not provided by USDA
Horses 16,446 131,951 500 Facility sizes not provided by USDA

USDA 2004. *Dairy includes milk cows and support stock; "Based on a flock cycle time of 55 days, or 6.6
flocks per year; l:ﬁ&ss_urnes 2 flocks per year; “Facilities shown in the previous table, designated as “very
small” are removed from the percentage of facilities calculation.

Dairies

The dairy industry in California is the State’s largest single source of agricultural
revenue, generating over $4 billion ir. revenue each year. The latest USDA agricultural
census for 2002 indicates that that there are about 2,800 dairies in California housing
about 2,800,000 milking cows and support stock. Note that these statistics include 918
dairies that have fewer than 50 cows, accounting for about 1% of the total cows in the
State (see Table 1). In this repont, we generally use the USDA statistics for overview
data because they provide data collected on a consistent basis and include all of the
major animal types. However, for some of the specific animal classifications such as
dairies and poultry discussed later, we were able to collect additional regional and
facility size information.

QOverview of a Dairy

Although every dairy within California is unique, Figure 3 shows an aerial view of a
“typical” California San Joaquin Valley dairy. For scale, the vertical line on the left of the
photo is a two-lane county road. This flush lane freestall dairy supports about

3,000 milking cows. The dairy has two main freestall housing barns, which are the two
fong horizontal structures shown, and a smaller barn in the center. Cows spend most of
their time in these freestall areas eating, sleeping, and resting. The bams are
surrounded by turnout areas (dirt corrals) for the cows to walk around and exercise.

The center of the photo shows the milking parior. To the bottom of the photo is the
liguid waste storage lagoon, the manure dewatering area, and the dry manure storage
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pile. The right hand side of the  Figure 3. Aerial Photo of a Freestall Flush Lane Dairy.
photo shows areas where dry, .

non milking, cows are :

maintained. ¥

Most dairies within the San
Joaquin Valley (SJV) are of
the flushed lane freestall
design in which manure
wastés are periodically flushed
from concrete lanes in the
freestall areas where the
wastes collect. Manure also
accumuiates in the turnout
corral areas and they are
scraped periodically (e.g.,
monthly, semi-annually) using
a tractor to remove the
manure. As shown in the
photo, most dairies in the SJV
are also surrounded by : i

agricultural acreage, which is used to grow crops used for feed and other uses. These
crops are typically fertilized by some of the nutrients in the llqu1d and solid manure
wastes created by the dairy. .

In comparison to dairies in the SJV, most dairies in Southern California are of the dry lot
design in which no flush water is used. Instead, the manure is periodically scraped or
otherwise removed using a tractor or other equipment. These dairies generally do not
have significant cropland associated with the dairy. Other parts of the State use a
variety of practices including those mentioned, as well as various grazing scenarios
used in Northern California.

Traditionally, in addition to the milk cows, dairies also include a variety of support stock
on-site including calves, young heifers that have not started milk production, and dry
cows that are not in their milk production phase. Statewide, approximately half of the
dairy-related cows within California are milked and the other half of the dairy. cows are
support stock that ultimately will be used for milk production (ARB 2004b). With many
newer dairies, as well as some of the older facilities, there is a trend to remove support
stock from the dairy. in this way, the dairy operator can focus their efforts on milk
production and optimize their fand use by placing as many mitk (and revenue)
generating cows on the facility as possible. The support stock are then handled by
separate businesses that specialize in particular animals such as calves or heifers.

Emissions from a dairy can come from any and all of the locations mentioned including
the flush water and manure in the freestalls and flush lanes, the turnout corrals, the
lagoon(s), manure storage piles, manure applied to crops, emissions directly from the
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cows, and other sources. These dairy emissions are created by compiex biological
processes and are released through many diverse and dispersed emission sources,
making them very difficult to effectively evaluate and quantify. More general information
on California dairies can be found in Appendix B.

Dairy Distribution by Size and Population

To give a sense of the California dairy industry, Figure 4 shows the size and regional
distribution of dairies in California. The upper graph shows the number of dairies by
region. The lower graph shows the number of milking cows contained in different sized
dairies by region. [n both the San Joaquin Valley Air Pollution Conirol District (San
Joaquin Valley APCD or SUIVAPCD) and South Coast Air Quality Management District
(South Coast AQGMD or SCAQMD), the majority of the dairies have over 500 milking
head of cattle and the majority of the total animals are maintained in these larger

dairies. (USDA 2004)

Figure 4. Caiifornia Dairy Information for Specified Regions in California
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San Joaquin Valley Dairies

Because the majority of dairies and cows in California are in the San Joaquin Valley
(SJV), this section provides additional detailed dairy size information for this region.
Tabie 3 shows the dairy size information for the SJV. This data set is a combination of
data available from USDA and the San Joaquin Valley APCD. The USDA data
(USDA 2004) subdivides dairies by size category, but the largest category providedis
500 or more milking head. The San Joaquin Valley APCD data (SJV 2005a) provides
detailed dairy size information, but generally does not include dairies less than

500 head. To get a complete picture of both the larger and smaller dairies in the SJV,
both data sets were combined. '

Although different methods were used in compiling the two data sets, and the data
should not be considered exact, the information does provide a general characterization
of the SJV dairy industry. Using this approach, about 1,500 dairies are accounted for
from the total 1608 tabulated by USDA. As Table 3 shows, there are 340 very small
dairies with fewer than 50 milking cows. To provide comparisons, the table includes the
percentages of dairies and cows both with and without the very small dairies.

Table.3. San Joaquin Valley Dairy Size Distribution

% of
. Cows
% of | % ofDairies | #ofMik {% of Mitk| >=350
Dairy Size Category | # of Dairies | Dairies >=50 Head Cows Cows Head
1to 49 340 23% ' ' 1,977 <1% NA
50 to 199 108 7% 9% 12,904 1% 1%
200 to 499 355 24% 31% 120,888 10% - 10%
500 t0 689 111 7% 10% 65,546 5% 5%
700 to 999 , 157 10% 14% 127,876 11% 11%
1000 to 1999 284 18% 24% 400,175 33% 33%
2000 to 3999 116 8% 10% 314,005 26% | 26%
4000 to 5999 25 2% 2% 117,773 10% 10%
6000 or more 5 <{% <1% 38,886 3% 3%
Total All Dairies 1501 1,200,030
Total Dairies > 49 Head 1161 1,198,053

Dairies <501 head from USDA 2004
Dairies >= 501 head from SJV 2005a

Table 4 shows the distribution of milking cows in the SJV in a different format. in the
SJV, there are 430 dairies (36%) with 1,000 or more milking cows and 731 dairies
(64%) with less than 1,000 milking cows.  The dairies with 1,000 or more cows have
about 72% of the milking herd and the dairies with less than 1,000 cows have about
28% of the total milking herd. Looking at 2,000 head dairies, there are about
146 dairies (13%) in the SJV with 2,000 or more milking cows and 1,015 dairies (87%) .
with less than 2000 head. About 39% of the cows are in dairies with 2,000 or more
milking cows, with the remaining 61% in the smaller dairies.
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Table 4. Distribution of SJV Milking Cows by Farm Size

Size of the Dairy Percent of Total Dairies”
‘ (!\lcuor‘l;lvt;e; eorflgﬂa“i:f;(r;g gg:ljg a(;zms\gﬁzs Number of Dairies Percent of Dairies
> 50 100 1161 100
> 500 89 698 60
> 700 84 587 50
> 1000 72 430 36
> 2000 39 146 13

* Excludes the estimated 340 dairies < 50 Milking Cows

South Coast AQMD Dairies

The South Coast AQMD also has a concentration of dames Tables 5 and 6 provide
detailed facility size data for the South Coast AQMD. These data are provided by the
local air district, are based on locally collected information (SCAQMD 2004a), and
include some of the non-milking cows, so it is not in exact agreement with the USDA
data discussed previously. The South Coast AQMD data indicate that there are about
108 dairies (50%) with 1,000 or more cows on the dairy and 111 with less than 1,000
cows (50%). The dairies with 1,000 or more cows have 75% of the herd and the dairies
with less than 1,000 cows have about 25% of the total herd. There are about 31 dairies
(14%) with over 2,000 cows, which include about 38% of the cows.

Table 5. South Coast AQMD Dairy Size Distribution

% of - % of

Size Category |# of Dairies| Dairies # of cows Cows
110 499 30 14% 10,472 4%

500 to 699 36 16% 21,181 8%

700 to 999 45 21% 38,102 14%
1000 to 1999 77 35% 103,713 37%
2000+ 31 14% 107,248 38%
Totals - 219 100% 280,717 100%

Table 6. Distribution of South Coast AQMD Milking Cows by Farm Size

o o ot | Perosntar Tora D
Dairy) Cows Number of Dairies Percent of Dairies
>50 100 219 100
> 500 96 189 86
> 700 89 153 70
> 1000 75 108 49
> 2000 38 31 14

12
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Based on USDA statistics (USDA 2004) for areas outside of the San Joaquin Valley

APCD and South Coast AQMD, there are only 89 dairies in other parts of the State that
have over 500 milking cows. These 89 dairies with over 500 head include about 4% of
the milk cows in the State. To give a sense of the humber of dairies and cows
throughout California counties, Table 7 shows the number of cows in dairies that have
500 or more cows, the number of dairies with 500 or more cows, and the average size
of the dairies with over 500 cows.

The table shows that in those counties with substantial numbers of milking cows,
virtually all of the cows are in dairies with 500 or more milking cows. Also, the average
size of all of these dairies with 500 or more milking head is 1,336 milking cows. Note

that this information is based on the 2002 census, so it does not show the newest

dairies that have been built over the past 2 to 3 years.

Table 7. County Dairy Size Distribution by Number of Cows and Dairies

Note: USDA reports 18 dairies in these counties with over 500
milking head, but lists the number of miking cows as zero.

13

Number of Milking Cows Number of Dairies
Average # of
# of Milkking Cows | % of Milking | Milking Cows in {# of Milking Cows | # of Dairies - # of Dairies >=50
in Dairies >= 500 |Cows in Daifes} Dairies > 500 in Dairies >=50 >= 500 |% of Dairies and < 500

County head >= 500 head Head and < 500 head | Milking Head j>= 500 head| Milking Head

Tulare 396,858 96% 1,780 14,932 223 82% 48

Merced 183,678 82% 1,201 39,379 153 53% 138

San Bemardino 152,979 7% 1,319 4,958 116 88% 18

Staniglaus . 127,425 79% 958 34,459 133 53% 119

Kings 127,280 92% 1,224 10,890 104 76% 33

Riverside 87,743 97% 1,350 2,279 65 86% 11

San Joaquin 86,284 84% 1,135 16,955 76 - 54% 64

Fresno - 78,757 87% 1,313 11,556 60 59% 41

Kern 74,206 100% 2,394 0 31 97% 4

Madera 42,152 88% 1,686 5,621 25 57% 19

Sonoma 18,262 58% 730 13,338 25 31% 55

Glenn 9,550 56% 796 7.435 12 21% 45

Sacramento 9473 53% 047 8,433 10 22% 35,

San Diego 4,351 78% 725 1,245 6 60% 4
-{ Marin - 3,505 35% 584 . 6,616 6 23% 20

Humboldt 3,484 22% _6897 12,627 5 5% 95 .

Tehama 3,154 66% 789 1,631 4 21% 15

Yuba 2,914 100% 571 0 3 60% 2

. Counties where there are no dairies
greater than or equal to 500 milking cows

Alameda Mariposa Nevada Shasta

Alpine Inyo Crange Santa Cruz

Amador Lake Placer Siemma

Butte Lassen Plumas Siskiyou

Calaveras Los Angeles San Benito Solano

Colusa Mendocing San Francisco Sutter

Contra Costa Modoc San Luis Obispo ¢t Trinity

Dei Norte Mono San Mateo Tuolumne

El Dorade Monterey Santa Barbara Ventura

Imperial Napa Santa Clara Yolo
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Beef Cattle

As shown in Table 8, about 21% of California’s feedlots with over 50 head have over
2,500 head of cattle. These 30 feedlots with over 2,500 head raise about 96% of
California’s beef feedlot cattle. The remaining feedlots with less than 2,500 cows
include only 23,133 animals statewide. Information in the table is a combination of data
from USDA and the California Farm Bureau (USDA 2004 and CFB), so it is not
consistent with exclusive USDA data. Complete data were not provided for the larger
facilities. Therefore, the number of head in the categories at 2,500 head and above are
estimated based on the midpoint of the size category multipiied by the number of farms
in the category.. This creates inconsistencies in the total number of feedlot head,
showing about 100,000 more feedlot animais than the USDA data would indicate.
Nevertheless, the data gives an indication of the size distribution of larger feediots.

Geographically, about half of the feedlot animals are located in the San Joaquin Vailey
(Fresno, Kemn, Madera, Stanislaus, and Tulare Counties), and the other half are in

Imperial County.

Table 8. California Feedlot Size Distribution

% of Total | Estimated [% of Total

Size Category | Famms Farms Total Head | Head
50 to 99 56 39% 3,592 1%
100 to 199 26 18% 3,268 0%
200 to 499 20 14% 6.308 1%
500 to 999 B 6% 5,261 1%
1,000 to 2,499 3 2% 4,704 1%
2,500 to 4,899 4 3% 15,000 2%
5,000 to 9,999 8 6% 60,000 8%
10,000t019,889| 7 5% 105,000 16%
20,0001t039,999( 9 6% 270,000 41%
40,000t074,999] O 0% 0 0%
75,000 t0 99,999{ 1 1% 87,000 13%
100,000+ 1 1% 100,000 15%

Total 143 100% 660,133 100%

Table 9 shows the distribution of feedlot animals in California by feedlot size. In the
State there are 30 feedlots (21%) with 2,500 or more animals, and 113 feedlots (79%)
with less than 2500 animals. The feedlots with 2,500 or more cows have about 96% of
the animals and the feedlots with less than 2,500 cows have about 4% of the feedlot

animals.
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Table 9. Distribution of California Feedlots by Farm Size

Feedlots
. Percent of
Size of the Feedlot Feedlot Animals Number of Percent of Feedlots
Feediots

> 50 : 100 143 100

> 500 98 38 29

> 1000 a7 33 23

> 2,500 96 30 21

> 5,000 94 26 18

> 10,000 85 18 13

> 20,000 69 11 : 8

* Excludes the estimated 423 feedlots with < 50 animals

Other Cattle Operations (Caives, Heifers, Others)

In addition to cattle facilities that focus predominantly on milk or beef production, there
are a variety of other cattle ranches that both support these industries and provide other
products such as veal. For example, some ranches may specialize on raising young
calves to reproductive age for dairy use; others may raise heifers or other young cattle .
for delivery to feedlots for fattening. In general, the animals at these facilities are
substantially smaller than productive dairy or beef cattle. Because of this, on a per
animal basis, they will produce lower manure waste output and lower emissions. For
example, an average producing dairy cow produces 150 pounds of manure per day and
a beef cow produces about 64 pounds per day. In contrast, a heifer produces

48 pounds of manure per day and a calf only produces 19 pounds per day (ASAE
2004). As the California cattle industry is currently configured, there are not yet
tremendous numbers of animals in these types of other facilities. However, there are
ongoing changes in the cattle industry towards increased facility specialization in raising
and managing the various animai components (calves, heifers, etc.).

Poultry (Broilers, Layers, Turkeys)

Poultry facilities either specialize in meat production (broilers and turkeys) or egg
production (layers). Enclosed houses, often on the order of 50 feet by 300 feet in size,
are most commonly used to house the birds. A typical poultry broiler house will have in
the range of 20,000 birds per house. A group of several houses constitutes a poultry
farm and several related farms are often called a ranch. Broilers have a 55-day ‘
production cycle from initial placement, growth, harvest, and reconditioning of the house
for the next flock (SJV 2005b). Turkeys have about a 6-month production cycle.

Poultry operations can create significant quantities of waste that can produce airborne
~emissions through biological decomposition processes, as well as particulate emissions
due to movement of the birds. A 20,000 head broiler chicken house can produce over
2.25 tons of manure per day. A 20,000 head layer house can produce up to 2 tons of
manure per day, and 20,000 turkeys can produce over 5.5 tons of manure per day
(ASAE 2004). Because most of the larger poultry operations in California maintain the
birds in ventilated houses on litter of rice hulls or other materials, and do not generally
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use water to flush wastes, there are fewer open sources of emissions at poultry
operations compared to some other livestock sources such as dairies or feedlots.

The maijority of pouitry facilities in California are in the San Joaquin Valley and Southemn
California. Broiler chicken farms are dispersed throughout the State, but nearly all of
the chickens are in Fresno, Madera, Sacramento, San Joaguin, and Tulare counties.
For egg layer chickens, facilities are also located throughout the State, but most of the
layer chickens are in Merced, Riverside, San Bernardino, San Diego, San Joaquin,
Sonoma, and Stanislaus Counties. Most of California’s turkeys are raised in Fresno,
Kings, Madera, Merced, Stanislaus, and Tuolumne Counties. (USDA 2004 ).

In understanding the number of California pouliry operations and their sizes, two
sources of data were available. The first is the USDA 2002 agricultural census data,
which has been shown previously. In addition to this information, representatives from
the pouitry industry within California were able to provide additional data that more fully
describes the industry than the USDA data. For example, the largest faciiity size
category reported by USDA for broilers is 135,000 head. The broiler data supplied by
the poultry industry data show that there are 72 farms with over 135,000 head, and that
there are 24 farms with over 650,000 head, and 20 farms with over 1,000,000 head
(CPF 2005a). The industry supplied broiler data reports about 48 million broilers. The
USDA data provides reports about 39 million birds. The fact that the industry broiler
data reports more total birds than the USDA data gives us a good indication that the
industry data reasonably represents the California broiler industry. The industry did not
attempt to account for the over 250 very small broiler farms reported by USDA, but the
USDA data shows these farms house less than 0.3% of the total broilers. Table 10
shows the industry supplied broiler data

For the layer chickens, the USDA data has a maximum size category of 100,000 birds.
The layer industry was able to provide additional information regarding the larger
facilities. The USDA data shows 44 facilities over 100,000 head, with 21,236,253 birds
(USDA 2004). The layer industry data shows 45 facilities over 100,000 head with
18,385,000 birds (CGFA). This is reasonable agreement and helps to validate the
industry data. The industry also did not try to account for the over 3,000 very small
layer farms counted by USDA that include less than 0.5% of the layers. Table 11 shows
the industry supplied layer data.

The turkey data supplied by the poultry industry (CPF 2005b) also agrees well with
USDA data. Table 12 shows the industry supplied data.
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Table 10. California Broiler Chicken Facility Size and Animals

Size Category #of Farms | % of Facilities | # of Broilers % of Broilers
<100,000 8 10% 490,075 1%
100,000 to 299,999 21 26% 4,426,308 9%
300,000 to 499,999 17 21% 6,684,856 14%
500,000 to 649,999 11 14% 6,466,766 14%
650,000 t0 999,999 | 4 5% 3,408,214 7%
> 1,000,000 20 25% 26,131,840 55%
Total 81 100% 47,608,059 100%

Table 11. California Layer Chicken Facility Size and Animals

Size Category # of Farms | % of Famms # of Layers | % of Layers
<100,000 52 54% 2,349,000 - 11%
100,000 to 299,999 29 30% 4,748,000 23%
250,000 to 499,989 4 4% 1,577,000 B%
500,000 to 649,999 0 0% 0 0%
650,000 to 999,999 1. 1% 660,000 3%
>1,000,000 11 11% 11,400,000 55%
Total 97 100% 20,734,000 100%
Table 12. California Turkey Facility Size and Animais
Size Category  |# of Farms | % of Facilities | # of Turkeys | % of Turkeys
< 25,000 11 12% 168,371 2%
25,000 to 49,999 15 16% 574,795 7%
50,000 to 79,999 24 26% 1,580,563 20%
80,000 to 99,999 12 13% 1,018,848 13%
(100,000 to 199,999 24 26% 3,143,761 39%
200,000 to 299,989 6% 1,283,359 16%
> 300,000 1 1% 301,600 - 4%
Total 93 100% | 8,071,297 100%
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Table 13 provides some additional description of the poultry broiler, layer, and turkey
industry within California. For broilers, statewide about 62% of the animals are in

24 farms over 650,000 head. The other 38% of the broilers are in the remaining

57 farms. For layers, about 58% of the animals are in 12 farms with over 650,000 head.
The other 42% of the layers are in the remaining 85 farms. For turkeys, 59% of the
animals are in 31 farms with over 100,000 turkeys. The other 41% of the turkeys are in
the remaining 62 farms.

Table 13. Distribution of California Poultry Operations by Farm Size

) Percent of Farms :
Size of the Farm Animals Numnber of Farms | _Percent of Farm
Broilers :
>0 100 81 100
> 100,000 99 73 20
> 300,000 90 52 65
> 500,000 76 35 24
> 650,000 62 24 30
4,000,000 55 | 20 25
Layers
>0 100 97 100
> 100,000 89 45 46
57250,000 66 16 16
> 500,000 58 12 12
> 650.000 58 12 12
> 1,000,000 55 11 1
Turkeys
>0 100 93 100
> 25,000 98 82 88
>50.000_ 91 67 72
> 80.000 72 43 46
> 100,000 59 31 33
> 200,000 20 7 7
> 300,000 4 1 !
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Other Livestock (Swine, Sheep, Goats, Horses, Others)

There are a variety of other smaller livestock operations throughout Califoria including
swine, sheep, goats, horses, rabbits, ducks, and others. Under SB 700, animals fed
predominantly by grazing are specifically excluded from the regulation.

Tables 1 and 2, shown previously, tabulate the statewide number of facilities and
animals for some of the additional livestock categories. As shown, the majority of the
livestock animals are in the cattie and poultry industries, and the number of animals in
the other categories is relatively small. For the other livestock categories inciuding

- goats, horses, ducks, rabbits, or any other livestock, the USDA does not provide facility
size information.

Tabie 14 provides the facility size breakdown for hog farms. As with the other livestock
categories, the majority of hogs are in large facilities. About 75% of the 163,645 hogs ,
are in just six facilities with 2000 or more swine. This includes only 3% of the 162 swine
facilities with 50 more hogs. About 70% (over 110,000} of California’s hogs are raised
in Tulare County. Other counties with substantial hog populations are San Bermardino
County with 10,000 head, and Stanisiaus County with 23,000 head. The smali number
of remaining hogs not in these counties are distributed throughout the State, mostly in
smalf farms with less than 100 hogs (USDA 2004).

Table 14. California Hog Farm Size Distribution

# of % of % of Total |% of Total Head
Size Category Farms | Farms | # of Head Head >=50 hogs
110 99 1426 93.8% 15,886 10% 4%
100 to 499 78 5.1% 15,822 10% 10%
500 to 999 7 0.5% 5,163 3% 4%
1000 to 1999 4 0.3% 3,500 2% 2%
2000 to 4999 2 0.1% 9,680 6% 6%
5000 or more 4 0.3% 113,414 69% 74%
Totals 1521 100% 163,465 100% 100%

Table 15 provides some further description of the hog industry within California.
For hogs, about 80% of the animals statewide in farms greater than 50 hogs are in
6 farms over 2,000 head. The other 20% of the hogs are in the remaining 156 farms.

Table 15. Distribution of California Hog Farms by Size

. : Farms
Size of the Farm Percent of Hogs Number of Farms Percent of Farms

> 50 100 162 100

> 100 96 95 57

> 500 86 17 g

> 1000 82 10 5

> 2000 80 6 3

> 5000 74 4 2

* Excludes the estimated 1359 farms with < 50 animais
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Table 16 lists the number of farms and animails for the miscellaneous livestock
categories (USDA 2004). As shown, the number of animals in these other categories is
relatively small compared to the primary livestock categories.

Table 16. Other California Livestock Farms and Population

Livestock Category # of Farms # of Animals
Goats 3,542 103,122
Sheep 4,009 731,558
Horses and Ponies 16,446 131,951
Ducks 826 956,606
Emus 207 2,051
Geese 643 7.641
Ostriches 111 3,388
Pheasants 165 170,388
__Pigeons or Squab 262 168,532
Quail 109 190,102
Other Poultry 377 168,028
Bison 98 1,810
Deer g 924
Elk 6 202
Llamas 1,022 12,059
Mules, Burros, Donkeys : 693 2596
Rabbits 417 45,795
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3. .CONFINED ANIMAL FACILITY IMPACTS ON AIR QUALITY

Regional Ozone Attainment Status — Federal and State Exceedances

During 2001 through 2004, the highest number of exceedance days for both the State and
federal 1-hour ozone standard occurred in the San Joaquin Valley Air Basin and the South
Coast Air Basin. Both areas had more than 105 State ozone standard exceedance

days, 9 or more federal 1-hour ozone standard exceedance days, and more than 86
exceedances of the federal 8-hour ozone standard during each of the four years. The
Sacramento Metro Area, Mojave Desert Air Basin, and Salton Sea Air Basin all had more
that 35 State ozone standard exceedances and more than 25 or more federal 8-hour ozone
standard exceedances during the same pericd. The remaining five ozone nonattainment
areas (Mountain Counties Air Basin, San Diego Air Basin, San Francisco Bay Area Air
Basin, and the South Central Coast Air Basin) averaged from 7 to 62 State ozone standard
exceedances. |

Table 17 shows the local air districts designated as nonattainment of the federal ozone
standard as of January 1, 2004. The table also shows the number of days above all
State and federal ozone standards during the years 2001 through 2004 in each region
(ARB 2005a, ARB 2005¢, ARB 2005d). For all standards, the San Joaquin Valley
APCD and South Coast AQMD have the greatest number of exceedance days. In
these two areas in particular, all sources of air pollution produce air quality impacts and
have some level of significance. In these regions, virtually all emission sources, even
those that are very small, are regulated. In addition, emission sources that are very
small individually, but in aggregate can produce substantial emissions, are regulated.
Table 18 illustrates the magnitude of emissions from dairies relative to other facilities in
the San Joaquin Valley. The larger emitting facilities, those over 5 tons per year of
reactive organic gas (ROG) emissions include refineries, power plants, and
manufacturing plants. The smaller facilities, those under 5 tons per year of ROG
emissions, include auto body shops and gasoline service stations. Also, for
comparison, based on current emission estimates one cow emits as much ROG
emissions as fwo new cars. '
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Table 17. Federal 1-Hour Ozone Designation and
Classification Areas as of January 1, 2004

Total Days Above Ozone
Standard From
2001 Through 2005

. - Designation / Classification for | State | Federal | Federal

District Name (Area Description) Fedeg—xl a1-Ic-’lour Qzone Standard{ 1-Hour | 1-Hour | 8-Hour
South Coast (South Coast Air Basin) Nonattainment / Extreme 467 173 385
South Coast (Coachella Valley) Nonattainment / Severe-17 216 13 176
Antelope Valley Nonattainment / Severe-17 298 38 234
Mojave Desert (Central San Bernardino Co.) |[Nonattainment / Severe-17
San Joaquin Valley Nonattainment / Severe-15 493 109 477
Ventura Nonattainment / Severe-15 119 5 87
Sacramento Metro Nonattainment / Severe-15
Yolo-Solano Nonattainment / Severe-15
El Dorado Nonattainment / Severe-15
Placer Nonattainment / Severe-15 198 19 156
Feather River (S. Sutter Co.) Nonatfainment / Severe-15
Feather River (N. Sutter Co. & Yuba Co.)  |Nonattainment / Sec.185A
Kemn (East Kemn Co.) INonattainment / Serious 90 1 88
Butie |[Nonattainment / Sec.185A 21 0 30
imperial Nonattzinment / Sec.185A 103 16 40
Bay Area Nonattainment / Other 57 a4 21

* Severe 17 means that the area has 17 years to come into compliance; Severe 15 areas get 15 years.

Regions Designated as Attainment or Unclassified
for the Federa! 1-Hour Ozone Standard

Attainment
San Diego Monterey Bay Unified
Santa Barbara
Unclassified
Lake Great Basin Unified
Amador Lassen
Calaveras Modoc
Mariposa Majave Desert (East Riverside Co.)
Tuclumne Mojave Desert (East San Bemardino Co.)
Northem Sierra Siskiyou
Colusa North Coast Unified
Glenn Mendocino
Tehama Northemn Sonoma
Shasta San Luis Obispo
E! Dorado {Lake Tahoe) South Coast (East of Coachella Valley)
Placer {Lake Tahoe)
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Table 18. Emissions from Dairies Compared to Other Regu!ated

Facilities in the San Joaqum Valiey

ROG Emiissions
(tons per year) # of Other Facilities # of Dairies
0-1 889 108
1-5 319 461
5-10 46 283
10-15 30 164
__15-20 14 53
|_Greater than 20 tons 44 82

- State implementation Plan Commitments for Livestock Operations

The San Joaquin Valley APCD has a commitment in the Extreme Ozone Attainment
Demonstration Plan (EOADP) that will require confined animal facilities to reduce
emissions of ROG from livestock facilities. The EOCDAP anticipates a 10% reduction in-
livestock ROG emissions by 2008 and a 25% reduction by 2010 (SJV 2004a).

In the South Coast AQMD, the primary livestock emission reduction strategy is in the
2003 Air Quality Management Plan (SCAQMD 2003), and is addressed by Rule 1127
(SCAQMD 2004a). This rule applies to dairies with more than 50 cows, heifers, and/or
calves. The rule, which increases in stringency over several years, requires dairies to
remove and dispose of their dairy manure on a frequent basis, pave their feed lanes,
and minimize excess water in corrals (SCAQMD 2004a). Rule 1127 anticipates a 45%
reduction in livestock ROG and a 30% reduction in ammonia emissions by 2010.

Odor and Ammonia Emissions and Air Quality

Nearly all of the-local air districts have rules prohibiting nuisance emissions, such as
odors. In addition to odorous compounds, emissions of ammonia also pose air quality
concemns. Ammonia contributes to the formation of ambient particulate matter,
specifically ammonium nitrate or ammonium sulfate. These particles form to a varying
degree in the presence of ammonia and oxides of nitrogen or sulfur. The particle
formation is highly dependent on atmospheric temperature, humidity, concentrations of
the precursor compounds, and other factors, so the particle formation is extremely
variable and difficult to predict. Both the South Coast AQMD and San Joaquin Valley
APCD sometimes have elevated ammonium nitrate levels. However, only in the South
Coast AQMD has it been clearly established that reductions in ammonia levels will

~ improve air quality. Current analysis indicates that ammonia reductions within the San
- Joaquin Vailey APCD may improve air quality for only very limited parts of the SJV, but
additional analysis is ongoing to better understand the role ammonia plays in the SJV
particulate matter formation.

In addition to particle formation, there is also some concern about direct exposure to
ammonia gas produced by livestock facilities or other sources. ARB staff performed a
simplified modeling analysis to evaluate near-source exposure risks to ammonia. A
summary of this analysis is provided in the section of this report on the Environmental
Impacts of the Regulation.
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Emissions from Confined Animal Facilities

The ARB and the local air districts estimate emissions from virtually ali sources of air
pollution.” Some of the key sources of agriculturally-refated air pollution include on-field
land preparation and crop harvest activities, agricultural residue buming, agricultural
tractors and equipment, agricultural internal combustion engines, fuel storage tanks,
and livestock operations including dairies, feedlots, and pouliry operations. The primary
pollutants of concern for meeting ambient air quality standards and produced by the
livestock industry include particulate matter (PM10 and PM2.5), ROG, ammonia, and
oxides of nitrogen (NOx). Other poliutants of potential interest include toxic air
contaminants, hydrogen sulifide, nitrous oxide {N20), nitric oxide (NO), and methane.

Current Livestock Research and Emission Factors

The ARB has developed emission estimates for the livestock industry. It is important to
recognize that the emission factors used to develop some of the livestock emission
estimates are in a significant state of evolution, particularly for reactive organic gases
(ROGs) from dairies. Dairy emissions research is ongoing by at least half a dozen
researchers in California alone. As the research is completed, reviewed, and approved,
the livestock emission estimates will be updated. The ARB livestock emission
estimates are based on the current best available data as of March 2005. Other studies
are forthcoming, but their results are not sufficiently reviewed and approved for
incorporation in this report. For additional information regarding ongoing dairy
emissions research, see Appendix C.

Evaluating the Range of Emission Estimates and Emission Factors

There is ongoing research that needs fo be considered in the development of improved
emission factors for estimating dairy ROG emissions. Table 19 shows estimated dairy
emissions for different size dairies showing a range of emission factors. The range of
emission factors was selected to illustrate the possible impacts of different emissions
factors. To assist in evaluating the data, we have provided the dairy sizes as both
number of milking cows, and an estimated number of total cows at a dairy. Based on
ARB statistics and information from the dairy industry, at a typical dairy, about 65-71%
of the cows may be support stock. This means that for a dairy with 1000 milking cows,
on average, there may be about 1710 total cows on the dairy (using the 71% value from
ARB analysis). The number of total head in Table 19 reflects this adjustment.

In computing emission estimates, it is generally accepted that cows that are not actively
being milked or cows that are young produce less manure and therefore produce less
net airborne emissions on a per head basis. The ranges of example emission factors
shown in the table below are for an adult milking cow. The current emission factor is
12.8 pounds ROG per head per year. To provide an adjustment for the smaller cows,
an emissions scaling factor was computed using manure production data for the various
classifications of dairy cows (milking, dry, heifer, calf) (ASAE 2004). Based on the
manure output of the various dairy animals and the animal population splits within the
SJV, the base adult cow emission factor shown is multiplied to 0.66 to adjust for the less
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emitting cows. This adjusted emission factor is then multlplled by the total number of
cows, not just the milk cows.

Table 19. Dairy ROG Emissions Using Various Emission Factors

Dairy Size ROG Emissions (tons/year) ({lfs mésgg;::cﬁ;;r)
# Milking # Total Using Using Using Using '
Head Head EF 1 EF 2 EF 3 EF 4 EF 1 EF2 | EF3 | EF4
50 85 0.4 0.4 0.2 0.1 14.2 12.8 7.0 35
200 341 1.6 1.4 0.8 0.4 14.2 12.8 7.0 3.5
500 853 4.0 3.6 2.0 1.0 14.2 12.8 7.0 3.5
700 1,194 5.6 5.0 2.8 1.4 14.2 12.8 7.0 ;- 35
1000 1,705 8.0 7.2 3.9 2.0 14.2 12.8 7.0 35
2000 3,411 16.0 14 .4 7.9 38 14.2 12.8 7.0 35
4000 6,821 | 32.0 28.8 15.8 7.9 142 12.8 7.0 35
6000 10,232 48.0 43.2 23.6 11.8 14.2 12.8 7.0 3.5

Estimated Statewide Livestock Emissions

Table 20 provides an estimate of the current statewide livestock emussuon estlmates for
livestock reactive organic gas (ROG), particulate matter 10 microns or less in size
(PM10), and ammonia. As shown, estimates are provided for ROG and ammonia
emissions for ali livestock categories. PM10 data are not provided for all of the livestock
categories due to lack of emissions data.

Table 20. Statewide Confined Animal Facility Emissions by Animal Type

Livestock Emissions (tons/day)
ROG® PM1§° NH3®
Dairy 35.7 8.3 134
Beef Feedlots 3.8 11 48
Broilers 1.4 NA 22
Lavers 08 NA 28
Turkeys 0.8 NA 23
Swine 1.1 NA 5.0
Sheep 1.1 : NA 8.0
Goats 0.02 NA 0.1
Horses 1.0 NA 4.4
Statewide
All Livestock Totial 458 19 274
Statewide
All Emission Sources 2479 2108 717

Notes: The base emission factor (EF) for dairy, beef, and other cattle operations is
12.8 Ibs/head/year. The emissions for these categories are scaled based on manure
output of various animal classes and the animal composition in the SJV. The layer,
turkey, and duck EF are scaled based on the recently released broiler EF. Other
EFs are from the ARB emission estimation methodology (ARB 2004a).

NA - The ARB has not yet estimated livestock emissions for these categories.
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As Table 20 shows, on an overall statewide basis, non-range livestock ROG emissions
are relatively small (about 2% of the total), as are PM10 emissions (about 1% of the
total), and ammonia emissions are substantial (about 36% of the fotal). However, air
pollution is a regional problem so it is also important to consider livestock emissions as

they relate to regional emission sources and levels.

Figure 5 graphically shows the estimates of reactive organic gas emissions from
livestock operations in California based on data and methods the ARB staff developed

in 2004 (ARB 2004a).

Figure 5. California 2004 Livestock Reactive Organic Gas (ROG) Emissions
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Estimated Regional Livestock Emissions

Both the South Coast AQMD and the San Joaquin Valley APCD have significant
livestock populations. Table 21 shows ROG and ammonia emissions for the South
Coast AQMD, the San Joaquin Valiey APCD, and other local air districts. Particulate
matter emissions from livestock are not shown here, but are estimated for some of the
livestock categories. Dairy emissions are shown independently from other livestock
emissions because they have some of the larger emission estimates and because there
has been higher interest in dairies versus the other livestock categories. Appendix G
provides a summary of major ROG sources in the San Joaquin Valley.

As Table 21 shows, the quantity of livestock ROG emissions in the South Coast AQMD
are relatively small compared to the overall ROG emissions in the District. However,
the South Coast AQMD is designated as an extreme ozone nonattainment area as of

- January 1, 2004. Because of the significant air quality problems in this region, all
sources of emissions are important and warrant some level of emissions reduction. All
of the sources in total must be considered, and the South Coast AQMD recognized this
by requiring dairies that have 50 or more head to comply with local air district emissions

mitigation rules (SCAQMD 2004b).

The San Joaquin Valley APCD was designated as a severe federal one-hour ozone
nonattainment area as of January 1, 2004 and the ROG emissions from livestock
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operations are more substantial. As an important source of air pollution, the majority of
livestock facilities must begin to reduce their emissions. Within the SJV, even if the
livestock emission estimates were cut in half, the emissions levels in aggregate are still
significant and need to be considered in a strategy to improve the regional air quality.
Without mitigation, livestock emissions will continue to grow while emissions from other
ROG source categories will decrease as new emission standards are implemented.

- The remainder of Table 21 shows livestock emissions of ROG for local air districts,
sorted by dairy ROG emissions. Table 22 shows ammonia data. .
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Table 21. Livestock ROG Emissions for 2004

ROG (tons/day)
% of ROG
i rme s All ROG ) Other .
Air District Dairy . Conftributed by
Sources Livestock Livestock
San Joaguin Valley APCD 368.4 235 5.5 7%
South Coast AQMD 773.3 4.6 0.7 1%
imperial County 30.2 3.3 1.9 16%
Bay Area 411.7 0.7 0.3 0%
Monterey Bay Unified 72.9 0.5 0.1 1%
Sacramenio Metropolitan 69.7 0.4 0.1 1%
North Coast Unified 314 0.4 0.0 1%
Northem Sonoma County 12.0 0.3 0.1 4%
Glenn County 9.6 0.3 0.0 4%
Feather River 20.0 0.2 0.0 1%
Tehama County 8.5 0.2 0.0 3%
San Diego County 194.9 0.2 0.2 0%
San Luis Obispo County 26.7 0.2 0.1 1%
Santa Barbara County 44.4 0.2 0.1 0%
All Other Districts 405.1 0.9 0.9 0%
Statewide Total 2478.7 | 357 10.1 2%

Notes: The base emission factor (EF) for dairy, beef, and other cattle operations is 12.8
Ibs/head/year. The emissions for these categories are scaled based on manure output of
various animal classes and the animal composition in the SJV. The layer, turkey, and duck EF
are scaled based on the recently released broiler EF. Other EFs are from the ARB emission

estimation methodology (ARB 2004a).

Table 22. Livestock Ammonia Emissions for 2004°

Ammonia Emissions (tons/day)

All Other % of Ammonia
Air District Ammonia | Dairy Livestock Contributed by
Sources Livestock

San Joaquin Valley APCD 2350 85.96 80.51 71%
South Coast AQMD 109.6 14.06 15.53 27%
imperial County 174.3 13.62 22.43 21%
Bay Area 47.5 2.67 3.54 13%
Monterey Bay Unified 11.9 2.00 1.77 32%
Sacramento Metropolitan 11.1 1.54 2.45 36%
North Coast Unified 4.2 1.47 0.16 39%
Northern Sonoma County 7.7 1.39 1.89 43%
Glenn County 4.0 1.36 0.16 38%
Feather River 43 0.81 0.25 25%
Tehama-County 2.2 0.76 0.23 45%
San Diego County 24.4 0.67 4.21 20%
San Luis Obispo County 5.5 0.67 0.43 20%
Santa Barbara County 5.8 0.65 0.52 20%
All Other Districts 70.7 345 9.50 18%
Statewide Total 718.1 131.1 143.6 38%

*Source: ARB 2005a based on Environ 2002, and ARB methods.
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Existing Regulations Applicable to Confined Animal Facilities
Locat Air Districts
Several local air districts are already in the process of regulating emissions from the
livestock industry. In the Joaquin Valley APCD, District Rule 4550 defines agricultural
Conservation Management Practices (CMPs) for livestock particulate matter dust
control. Facilities subject to the rule include agricuitural operations over 100 acres and
animal feeding operations with '

- 500 or more mature dairy cows;

- 190 or more: cattle other than-milking cows or veal calves;

- 55,000 or more turkeys;
- 125,000 or more chickens, other than laying hens; or
- 82,000 or more laying hens.

The rule requires facility operators to implement a variety of options to reduce
particulate matter in the areas of manure handling, feed handling, unpaved road, land
preparation, harvesting, unpaved road dust, and other emission sources (SJV 2004a).
in addition, livestock facilities within the San Joaquin Valley APCD that produce more
than 12.5 tons per year of ROG are required to get permits. Usmg current emission
estimates, this would include:

- Farming operations with 350 or more contlguous acreage imgated using internal

combustion engines,

- Dairy operations with 1,954 or more cattle,

- Feedlot operations with 3,086 or more heifers, or

- A broiler, laying hen, or turkey ranch with 130,211 or more birds

The San Joaquin Valley APCD is also in the process of developing Rule 4750, which
will require large confined animal facilities to obtain permits and specify requirements for
- reducing emissions of ROG from livestock facilities. The District is now in the process

- of holding public workshops to gather input on the rule (SJV 2005b). This rule
anticipates a 10% reduction in livestock ROG emissions by 2008 and a 25% emissions
reduction by 2010.

In the South Coast AQMD, the primary livestock regulation is Rule 1127. This rule
applies to dairies with more that 50 cows, heifers, and/or calves. The rule, which -
increases in stringency over several years, requires dairies to remove and dispose of -
their dairy manure on a frequent basis, pave their feed lanes, and minimize excess
water in corrals (SCAQMD 2004b). Rule 1127 anticipates a 45% reduction in livestock
ROG and a 30% reduction in ammonia emissions by 2010. In addition, South Coast
AQMD Rule 403 for fugitive dust control is undergoing revisions that will include some
commercial poultry ranches in the District.

Finally, Imperial County Air Pollution Control District has Rule 420 for livestock dust
control (imperial 2002). The rule requires any person using or operating a livestock
feed yard to prepare a dust plan containing procedures for assuring a moisture content
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between 20% to 40% for manure in the top three inches of occupied pens, and provide
an outline of manure management practices, including manure removal pians.

U.S. Environmental Protection Agency _

Under the United States Clean Water Act, the United States Environmental Protection
Agency (U.S. EPA) requires confined animal feeding operations that produce
discharges to water to apply for a National Pollutant Discharge Elimination System
(NPDES) permit. Facilities above a specified size, for example 700 adult cows for
dairies or 135,000 chickens for broiler ranches, are required to develop and implement
a nutrient management plan identifying manure management practices. (EPA 2003).
These plans and associated permits are administered by the California Regional Water
Quality Control Boards. ' ‘

State Water Resources Control Board

California’s Regional Water Quality Control Boards (RWQCBs) imposes waste
discharge requirements for individuat livestock facilities. Violations of these
requirements can lead to enforcement actions and facilities may be required to prepare
a Report of Waste Discharge. The RWQCBs are also responsible for the
implementation and enforcement of the requirements of the U.S. EPA confined animal
feeding operation regulations mentioned previously. ’
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4. BASIS FOR THE STAFF’S PROPOSED REGULATION

Overview _ :

This section provides a discussion of how staff developed the recommended definition
for large confined animal facilities (large CAFs). The definition is based on livestock
emissions, how those emissions contribute to regional air pollution, and the need to
include most of the livestock in the definition to provide the necessary scope to
substantially reduce the emissions where feasible and cost effective. ARB’s definition
of a large CAF is only the first step in the SB 700 process. Following our definition,
local air districts with large CAFs must then develop a rule that requires the facility
operators to develop and submit emission mitigation plans. SB 700 requires that local
air districts assess and consider in a public hearing the costs and technical feasibility of
any proposed rule, among other requirements.

Large Confined Animal Facility Definition (Section 86500)

The basis for defining Iarge confined animal facilities at a certain threshold or headcount
is the understanding that it is necessary to reduce airborne emissions from the majority
of animals in livestock facilities, particularly in regions with significant air quallty
problems. The definition is designed to address the combined, aggregate air quality
impacts of the livestock industry in California, with an emphasis on the San Joaquin
Valley. We did not take an individual facility emissions approach in defining a large
‘CAF because it is impractical and uncertain, in part due to the developing state of
livestock emissions estimation research. At this time, facility emissions are calculated
on a per animal basis pending completion and peer review of research on specific
emission rates for various processes at a facility. Also, even if more comprehensive
process-based emission factors were available, we would still take the head count
approach in order to provide certainty in terms of the definition’s applicability. This
approach provides a clear, consistent, equitable, and predictable large CAF definition.
Other approaches considered have significant shortcomings for both the livestock
industry and the local air districts responsible for developing rules to regulate the
industry. Alternative options are discussed fully later in the report.

The thresholds chosen take into account population and operation information that
highlight natural breaks in the distribution of facility sizes. These thresholds allow most
of the anirmals to be included, while minimizing the number of facilities affected. The
thresholds for all the hvestock categories are also scaled to be approximately equivalent
in terms of facility emissions.

Ozone Nonattainment Areas

After consideration of the types and numbers of facilities involved, in order for regions
with the poorest air quality o meet their air quality goals and State Implementation Plan
commitments, a majority of the livestock emissions need to be brought into the
regulatory framework. This does not necessarily mean that a majority of the facilities
will be regulated, but instead that most of the animals and their associated emissions
will be included. Qur proposal does this while minimizing the total number of affected
livestock facilities. We are also proposing that the definition be less stringent in those
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areas in which there are less significant air quality problems. These are the areas
designated as attainment for the federal 1-hour federal ozone standard as of January 1,
2004. The details and complete rationale for each large confined animal facility
definition by livestock category are provided on the following pages.

Table 23 provides the specific recommended definitions for large confined animal
facilities. Facilities that have or exceed the specified number of animals on any day
would be considered “large” confined animal facilities. In addition, separate thresholds
are defined for those areas in which livestock operations are not significant sources of
regional air emissions, and where emissions reductions from livestock operations are
not necessarily needed to meet federally mandated air quality requirements. However,
SB 700 provides mechanisms for local air districts to provide more stringent

requirements if needed to meet other air quality goals.

Table 23. Large Confined Animal Facility Definition by Livestock Category

Facilities at or Exceeding Threshold are Considered Large

Llamas, Others

Livestock Category Nonattainment Areas* Attainment Areas*
Dairy 1,000 milk producing cows 2,000 mitk producing cows
Beef Feedlots 2,500 beef cattle 5,000 beef cattie
Other Cattle Operations| 7,500 calves, heifers, or other cattle 15,000 calves, heifers, or other cattle
Chickens -- Broilers 650,000 1,300,000
Chickens —- Egg Layers 650,000 1,300,000
Turkeys 100,000 200,000
Swine 3,000 8,000
Sheep and Goats 15,000 30,000
Horses 2,500 5,000
Ducks 650,000 1,300,000
Rabbits, Pheasants, 30,000 60,000

*Federal 1-hour ozone designation as of January 1, 2004

In the next phase in the SB 700 farge CAF process, local air districts will develop rules
that take into account specific information related to facility sizes, practices, and other
factors (as specified in HSC 40724.6 second (d)). We also expect that livestock
facilities will be provided with a variety of reasonable and cost effective options for
reducing emissions, and the facility operators will be able to select from the available
options those practices or technologies that are the most effective and applicabie to
their unique situations. Appendix D provides some additional discussion about ongoing
activities to identify effective processes and technologies that can be used to reduce

livestock emissions.

This facility threshold approach, which is based on a fixed parameter (in this case
number of head), and which varies by region, is consistent with other regulations to
reduce air poliution. For another example, a rule to reduce boiler emissions is based on
a size of 5 million BTU/hour, and internal combustion engine rules are based on engine
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size range such as engines over 50 horsepower. In both these cases, the criteria for
determining if the source is regulated are based on the size of the process, and not
specifically the emissions. Also, the San Joaquin Valiey APCD, when adopting

Rule 4550, based the animal feeding operation sizes on capturing more than 70 percent
of the animal populations (SJV 2004a). Due to many factors, the headcount based
approach, which addresses the majority of the livestock emissions, is the most
beneficial, reasonable, and effective method for defining large confined animal facilities.

One other consideration in establishing proposed facility size cuts was whether the
natural break points resulted in equitable treatment between the different livestock
categories. As Table 24 shows, the proposed thresholds generally result in similar
amounts of emissions from the different types of livestock facilities, based on current
emission estimates.

Table 24. Livestock Facility Emissions at Proposed Size Cuts

Nonattainment Areas Attainment Areas
Livestock ‘ ROG 7 - ROG
Category Head {tons/year) Head . (tons/year)
Dairy 1,000 milking cows 7.2 2,000 milking cows 14.4
Beef Feedlots 2,500 6.9 5,000 13.8
Other Cattle _
Operations 7,500 8.0 : 15,000 1 15.9
Chickens — ‘
Broilers , 650,000 8.1 ' 1,300,000 16.1
Chickens — ' ' . !
Egg Layers 500,000 - 6.2 1,000,000 - 12.4
Turkeys 100,000 | 3.2 - 200,000 6.4
Swine 3,000 6.9 6,000 13.8
Sheep 15,000 7.2 30,000 5 14.4
Goats 15,000 7.2 30,000 14.4
Horses . 2,500 : 8.4 5,000 16.8
Ducks 650,000 8.1 1,300,000 16.2

Notes: The base emission factor (EF) for dairy, beef, and other cattle operations is 12.8 Ibs/head/year. The

emissions for these categories are scaled based on manure output of various animal classes and the animal

composition in the SJV. The layer, turkey, and duck EF are scaled based on the recently released brouler EF.
Other EFs are from the ARB emission estimation methodology (ARB 2004a).

I
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QOzone Attainment Areas

Some regions within California have minimal livestock industries relative to other
emission sources. The areas of the State that are attainment for the federal ozone
standard as of January 1, 2004, fall in this category. In these regions, we recommend a
head count of 2,000 or more milking cows on any day necessary to trigger the large
threshold for dairies, with equivalent head counts for other livestock categories. This
approach captures the very largest livestock facilities throughout the State, while
reducing unnecessary burdens on livestock facilities in those regions where air
emissions from the livestock industry are less critical to ozone attainment or
maintenance. This approach in no way limits the local air districts’ ability to regulate
their livestock facilities more completely if warranted on a case-by-case basis. SB 700
includes provisions that allow the local air districts to develop more stringent livestock
requirements than the State large CAF thresholds (HSC 40724 .6(i), 40724.7(b)).

Basis for Dairies

Because of the structure of the dairy industry, developing a large CAF definition for
dairies is more difficult than the other livestock categories. Unlike most of the other
livestock facilities in California in which nearly all of the animals are concentrated in a
small number of relatively large facilities, the dairy industry has significant numbers of
dairies in a variety of size ranges. Retuming to Figure 4, the charts show that the
majority of California cows are in dairies in the South Coast AQMD and the San Joaquin
Valley APCD. About 93% of California’s dairy cows are in these two regions. As of
January 1, 2004, the South Coast AQMD was classified as an extreme nonattainment
area for the federal one-hour ozone standard and the San Joaquin Valley APCD was
classified as severe, so both regions have significant air quality problems. in these two
regions combined, about 90% of the cows are in dairies over 500 head, which inciudes
about 65% of the total dairies (dairies <50 head excluded). The remaining 7% of
California’s dairy cows are outside of these areas, with about 4% in 89 dairies that have
500 or more mitk cows. (USDA 2004).

For dairies, we recommend that facilities with 1,000 or more milking cows on any day be
defined as large CAFs in areas designated as nonattainment for ozone as of January 1,
2004. This would mean that.in the area with the most milking cows, the San Joaquin
Valley, the majority of the cows and their emissions (about 72%) would be captured,
while impacting the smallest number of facilities (430, around 36% of all dairies with 50
or more milking cows). Moving to a smaller size, such as 700 milking cows, brings in
37% more dairies but only 17% of additional emissions. Moving to a larger size, such
as 2,000 milking cows would only capture around 39% of the emissions.

The definition of 1,000 head is designed to include only the milking cows. As mentioned
previously, most dairies within California still include support stock on site such as
calves and dry cows, increasing the total number of animals on site. The trend is
towards moving the support stock off of the milking dairy to maximize land use so that
the dairy operator can focus on the primary business of producing milk. We have
deliberately not included the support stock in the large CAF definition for the following

reasons:
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- 1) The regulation is substantially simplified and clarified because a cow conversion
calculator is not needed to determine how many calves, or heifers, or dry cows
equal a milking cow;

2) Most dairy facilities will have exact information about the number of cows they
milk at any time, but the number of support stock can fluctuate and may be
tracked less completely;

3) Historically, a typical dairy includes about 50-75% support stock, meaning that a
1,000 head dairy may include about 1,500 to 1,750 total animals present. By
nature of their diet and size, these support animals produce substantially less
manure than mitking cows, and will produce lower emissions than milking cows
at a dairy;

4) Using a definition of 1,000 milking head, and not explicitly lnc!ud:ng the support
stock in no way diminishes the effectiveness of the definition; the vast majority of
the mitking cows are included while minimizing impacts on the industry;

5) Local air district emissions mitigation rules will apply to all components of the
dairy, including support stock. The support stock are only excluded for
determlnmg the large definition, but not intended to be excluded in requ:red
emission mitigation plans.

For all of these reasons, the large CAF definition for dairies is based on the number of
milking cows at the dairy.

As mentioned, in parts of the State other than the SIVUAPCD and SCAQMD, there are
only 89 dairies that have over 500 head of cows, maklng up about 4% of the total dairy
herd. These remaining dairies are primarily distributed in Sonoma, Glenn, Sacramento,
San Diego, Marin, Humboldt, Tehama, and Yuba counties. In general, because there
are a small number of these remaining dairies and they are widely dispersed, they are
less likely to have significant impacts on regional air quality. For this reason, in areas
that are attainment for the federal ozone air quality standard as of January 1, 2004, the
definition for large CAFs is less stringent because these regions do not currently have
the same urgency to begin the process of reducing livestock emissions. This approach
also reduces regulatory burdens on existing facilities in these regions, but ensures that
new large dairies would not be sited in areas for the express purpose of avoiding

. permitting and emissions mitigation plans required under SB 700. Therefore, for parts
of the State designated as attainment areas for ozone as of January 1, 2004, dairies
with 2,000 or more milking cows on any day are considered large CAFs. Also, note that
under the authority of SB 700, the ARB definition of large confined animal facilities does
not restrict local air districts from using more stringent definitions than the ARB

develops.

Basis for Beef Feedlot Cattlé

For beef feedlots, we recommend that facilities with 2,500 or more head on any day be
defined as large CAFs in areas desighated as nonattainment for ozone as of

January 1, 2004. The majority of the cattle and their emissions (about 95%) would be
captured, while impacting the smallest number of facilities (16, or only ~3% of all beef
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feedlot operations). Moving to a smaller size, such as 1,000 head, brings in 19% more
feedlots but only 1% of additional emissions. In keeping with the rationale for dairies, in
attainment areas for the 1-hour ozone standard, the feedlot large CAF definition is
5,000 head or greater on any day. This definition brings in the vast majority of the
feedlot cattle while excluding the large number of smaller facilities.

Basis for Other Cattle Operations

For the category of Other Cattle Operations, we recommend that facilities with 7,500 or
more calves, heifers, or other cattle on any day be defined as large CAFs in areas
designated as nonattainment for ozone as of January 1, 2004. |n other regions of the
State, the recommended definition is 15,000 or more calves, heifers, or other cattle on
any day. There is very little information regarding the number and size of Other Cattle
Operations. These operations generally exist to support the dairy and beef industries,
so the animals often end up getting tabulated within these industries and are not clearly
identified. Nevertheless, there are facilities that raise cattlie that are not explicitly
defined as dairies or feedlots. This Other Cattle Category is defined to include those
facilities. '

With the lack of facility information, it was not possible to identify the size of an Other
Cattle facility that would include a specified number of animals in the large CAF
definition. Instead, to ensure equity between the Other Cattle Operations and the dairy
and feedlot operations, we compared manure output for the various types of animals.
These Other Cattle facilities include a variety of animals ranging from calves that
produce as little as 8 pounds of manure per day, to larger heifers that can produce up to
48 pounds of manure per day — ARB staff uses a figure of roughly 25 pounds of manure
per head. This value is 2.6 times smaller than the manure produced by a beef cow

(64 ibs/day) (ASAE 2004).

Scaling from the feedlot definition of 2,500 head to an Other Cattle definition, a value of
around 7,500 head is obtained, based on the ratio of 64 to 25 pounds of manure per
day. Thus, a definition of 7,500 or more head on any day was used in the
nonattainment regions and 15,000 or more head on any day in other areas to ensure
equity with other livestock categories under the large CAF definition.

Basis for Poultry

Broilers: For broiler chicken facilities, we recommend that facilities with 650,000 or
more broiler chickens on any day be defined as large CAFs in areas designated as
nonattainment for ozone as of January 1, 2004. A threshold of 1,300,000 or more head
on any day is recommended for the remainder of the State. About 62% of the broiler
chickens are in the 24 facilities (30%) with 650,000 or more chickens. Moving to a
smaller size, such as 300,000, brings in 116% more facilities but only 45% of additional
chickens. In addition, the majority of the facilities with 650,000 or more chickens are of
the more modemn tunnel-ventilated design houses, which can be more effectively
updated to reduce emissions than the older style naturally ventilated houses used for
most of the smaller facilities. Moving to a larger size, such as 1,000,000, only excludes
4 facilities, while excluding 13% of the broiler chickens.
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Lavers: For layer chickens, we recommend a threshold of 650,000 or more head on
any day for the ozone nonattainment areas, and 1,300,000 or more head on any day for
the remainder of the State. This definition would include about 58% of the layers and
12% of the fotal 97 layer facilities. Moving to a smaller size, such as 100,000, brings in
266% more facilities but only 54% of additional emissions. Raising the definition to
1,000,000 for the ozone nonattainment areas includes slightly fewer facilities and
chickens. However, because the average layer facility size based on USDA data is
about 480,000 head, we felt it best to not raise the level above 650,000.

Turkeys: For turkeys, we recommend a threshoid of 100,000 or more head on any day
for the ozone nonattainment areas, and 200,000 or more head on any day for the
remainder of the State. This definition would include about 59% of the turkeys and 33%
of the fotal 93 turkey facilities. Moving to a smaller size in the ozone nonattainment
areas, such as 50,000, brings in 92% more facilities but only 54% of additional
emissions. Moving to a larger size, such as 200,000 turkeys, would result in only 20%
of the turkeys bemg included. :

Basis for Other Livestock

For swine, the basis for determining large facilities is very s:mllar to feedlots Based on
the earlier discussion of the hog industry, it is clear that a definition in the range of
2,000 to 5,000 head would capture the majority of the swine and their emissions (about
75%) while impacting the smallest number of facilities (4 to 6). Within the range
specified, we have selected 3,000 or more head on any day as the large CAF threshold
for areas designated as nonattainment for ozone as of January 1, 2004. In other areas
of the State, the swine large CAF definition is 6,000 head or greater on any day. This
definition brings in the vast majority of the hogs while excluding the large quantity of
small and very small facilities that have only 25% of the remaining hogs widely
dispersed throughout the State. '

For the other animal classes, information is not readily availabie regarding the size
distributions of the various facilities. However, the total number of animals in these
other classifications is relatively minor compared to the beef and dairy facilities. So, it is
important to set definitions for these animal classes, and a requirement under SB 700,
but the air quality impact of these other facilities is expected to be extremely small
compared to the major hvestock classﬁ" cations.
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To help set large CAF definitions for the other animal Table 25.
types, we evaluated animal manure generation rates. Livestock Manure Production
Referring to Table 25 {ASAE 2005), horses produce Manure
about the same quantity of manure as beef feedlot cows. Production
On average, horses produce around 56 pounds of (Ibsihead/day)
manure per head per day and feedlot cows produce 64 Lactating Cow 150
pounds of manure per head per day. Although the Dry Cow 83
digestive processes, feed, and waste characteristics are | Calf 8to 19
different for these two animals, for the purposes of Heifer 19 to 48
defining large CAFs, the similarities are sufficient to use Beef Cow 64
the same definition for both horses and feedlots. Broiler 0.23
Therefore, the large CAF definition for horses is 2,500 or | Layer 0.19
more head on any day in ozone nonattainment areas, Turkey (male) 0.59
and 5,000 or more head on any day in other parts of the Turkey (female) 0.31
State. _ Duck 0.36
Swine 10
Because the quantity of duck manure oufput is relatively | Horse 56

similar to broiler chicken manure output, the
recommended large CAF definition for ducks is set to agree with the broiler chicken

definition.

Manure output data was not located for sheep or goats. Instead, adult sheep and goats
both weigh in the range of about 150 pounds. A beef cow weighs about 1,000 pounds
(Penn State). Dividing the beef cow weight by the sheep and goat weight, we see that
beef cattle are about 6 times heavier than sheep and goats. Making the assumption
that animal weight has some relation to manure output, and further, assuming that
manure output is related to the magnitude of air emissions, we can develop a large CAF
definition for the sheep and goats. Using this information, we have defined a large CAF
for sheep and goats as 15,000 or more head on any day in ozone nonattainment areas,
and 30,000 or more head on any day in all other parts of the State. This value is
effectively six times the beef cow definition to reflect the differences in animal weights.

For the other animal classes such as emus, geese, ostriches, pheasants, pigeons,
squab, quail, bison, deer, elk, llamas, mules, burros, donkeys, gerbils, rabbits, or other
animals raised in confined animal facilities, a size of 30,000 or more animals on any day
is defined as a large CAF in ozone nonattainment regions. The large CAF definition for
these animals is 60,000 or more animals on any day in all other parts of the State.
Based on the information provided previously in Table 16, it appears extremely unlikely

~ that facilities with these types of animals California will exceed these thresholds, which
is appropriate considering the small number of animals, the small facilities, and the
minor ambient air quality impacts they are likely to produce.
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Recordkeeping and Reporting Requirements (Section 85601)

Beginning on January 1, 20086, a facility that is defined as a large confined animal facility
under this proposed rulemaking shall be required to keep records that specify the daily
number of animals maintained at the facility. The large CAF operator will be required o
keep these records on site and readily accessible, and will submit these records to the
local air districts consistent with compliance schedules set forth in any applicable local
air district reguiations. Most large confined animal facility operators already keep daily
feed records and other information that would allow them to readily comply with this
requirement.
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5. ENVIRONMENTAL IMPACTS OF THE REGULATION

Air Quality and Environmental Impacts

California Environmental Quality Act Analysis

The California Environmental Quality Act (CEQA) and ARB policy require an analysis to
determine the potential adverse environmental impacts of proposed regulations.
Because the ARB's program involving the adoption of regulations has been certified by
the Secretary of Resources (Public Resources Code, Section 21080.5, Exemption of
specified regulatory programs), the CEQA environmental analysis requirements are
allowed to be included in the ARB Staff Report (i.e. the Initial Statement of Reasons) in
lieu of preparing an environmental impact report or negative declaration. In addition,
the ARB will respond in writlng to all significant environmental points raised by the
public during the public review period or at the Board hearing. These responses will be
contained in the Final Statement of Reasons for the regulation.

Staff evaluated the potential environmental impacts from the proposed regulation and
determined that no significant adverse environmental impacts are likely to result from
the proposal. This determination was made because the proposed regulation simply
specifies a threshold by which a confined animal facility is considered “large”, with no
direct environmental impacts resulting from this action. However, the regulation will
trigger actions by local air districts that should have a positive air quality impact. This is
because large confined animal facilities as defined by this proposed regulation will be
required to submit information that the district determines is necessary to prepare an
emissions inventory of all regulated poliutants and to prepare and submit an emissions
mitigation plan that identifies the emissions reduction strategies the facility will use to
reduce emissions. The impact of these requirements is not currently quantifiable
because the environmental benefits will depend on regutatory approaches developed by
each local air district as a result of the adoption of their large CAF regulation. The local
air districts will be required to perform their own environmental analyses when adopting
the rules, thus ensuring that the requirements of the California Environmental Qual:ty

Act are met.

Discussion of Other Environmental Impacts of Livestock Facilities

Confined animal feeding operations can have potential environmental impacts on air,
water, and soil. In addition, some animal feeding operations can create odor and fly
impacts that can cause nuisance problems. Most confined animal facilities have several
potential pathways for creating environmental impacts. Some of the key air emissions
pathways include the treatment, decomposition, distribution, and disposal of the
animal’s wastes, emissions from equipment used at facilities, emissions produced
directly by the animals, and other facility activities.

In general, the largest sources of air and water environmental impacts from confined
animal facilities are due to the animal waste products. These products include excreted
manure and urine, and can also include gaseous emissions directly from the animai. An
average milking dairy cow produces between 80 to 150 pounds of manure per day.

For a confined animal facility, substantial quantities of feed are brought to a single
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location. This feed contains a variety of nutrients that are provided to the animals.
Those nutrients and other components that are not utilized by the animal are excreted
as wastes. The wastes are stockpiled within animal feeding operations and are
periodically disposed of or otherwise utilized. Nitrogen compounds in the waste can
provide valuable plant nutrients, but they can also produce ammonia gas and nitrates,
which can have negative air and water quality impacts. Organic material in livestock
waste is consumed by microbes that can produce a mix of volatile organic gases that
can contribute to ozone formation. Salts in the livestock wastes can create soil and
water problems.

Discharges of livestock wastes to water and land have historically been regulated within
‘California to mitigate some of the environmental impacts of these activities. Until
recently, the airborme emissions from livestock operations had been unregulated within
the State. in part, this is because there was not a clear recognition of the potential
significance of livestock emissions. However, as we continue progress in improving air
quality, it important that all sources of air pollution, including livestock, are included in
the regulatory framework. Throughout the State, emissions controls have become
-increasingly more stringent on currently regulated sources of air pollution such as
factories, vehicles, consumer products, coatings, and other sources. To meet State and
federally mandated requirements to improve air quality, emissions from all air poilution
sources must be reduced whether they are targe or small, industrial or agricultural,
individually or in aggregate.

Environmental Justice

State law defines environmental justice 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 (Senate Bill 115, Solis;
Stats 1999, Ch. 690; Goverment Code § 65040.12(c)). The Board approved
Environmental Justice Policies and Actions on December 13, 2001, to establish a
framework for incorporating environmental justice into the ARB's programs consistent
- with the directives of State law. The policies subsequently developed apply to all
communities in California, but they recognize that environmental justice issues have
been raised more in the context of low income and minority communities, which
sometimes experience higher exposures to some poilutants as a result of the
cumulative impacts of air pollution from muitiple mobile, commercial, industrial,
areawide, and other sources.

Actions of the ARB, local air districts, and federal air pollution control programs have
made substantial progress towards improving the air quality in California. However,
some communities continue to experience higher exposures than others because of the
cumulative impacts of air pollution from multiple sources. Adoption and implementation
of this proposal will have no negative environmental impacts on environmental justice
communities. Local air districts rules for large CAFs should result in air quality benefits
for all residents in those local districts. In addition, to ensure that everyone has had an
opportunity to stay informed and participate fully in the development of the large
confined animal definition, staff has held workshops throughout the State, provided
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opportunities to participate in meetings by videoconference and phone, widely
distributed all materials, and maintained consistent contact with interested community
and environmental representatives.

Livestock Ammonia Analysis

- At several of our SB 700 Large CAF workshops, concemns were raised regarding
exposure to gaseous ammonia emitted by dairies. To evaluate the potential
significance of these emissions, ARB staff performed a simplified modeiing analysis of
dairy ammonia emissions. Using average meteorology for Fresno and assuming
emissions of 74 pounds of ammonia per cow per year, a dairy size of 500 meters
square, and 1,000 cows, on an annual average basis, ammonia concentrations of

1 to 5 micrograms/cubic meter (ug/m®) might be observed. The Office of Environmental
Health Hazard Assessment (OEHHA) ammonia health threshold for chronic exposure is
200 ug/m* (OEHHA 2005). Based on this, it would require a dairy size of 40,000 to
200,000 head to reach the chronic exposure level. There are no existing California
dairies of this size. '

This regulation does not directly address the potential impacts of ammonia emissions
from multiple facilities that might be situated in close proximity to residential - -
communities, schools, or other sensitive tand uses. However, local air districts have the
authority to address any such issues within their jurisdictions.
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6. ECONOMIC IMPACTS OF THE REGULATION

Sections 11346.3 and 11346.5 of the Government Code require State agencies to
assess the potential for adverse economic impacts on California business enterprises
and individuals when proposing to adopt 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.

State agencies are required to estimate the cost or savings to any State or local agency,
and school districts. The estimate is to include any nondiscretionary cost or savings o
local agencies and the cost or savings in federal funding to the State.

In developing any new regulatory program, it is important to ensure that any economic
burdens on the industry are consistent with the environmental benefits that may be
ultimately achieved. In addition, the livestock industry within California provides
thousands of jobs and other benefits to the State, so it is important to maintain a vital
California livestock industry while working to reduce the industry’s air quality impacts.

For those facilities that are defined as large under the SB 700 large confined animal
facility definition, there will be ultimately be additional costs to facilities to reduce their
emissions. However, the large CAF definition itself does not impose any direct costs.
The direct costs will occur in subsequent phases of the regulatory implementation as
local air districts determine which emissions mitigation practices are reasonable and
effective for “large” livestock operations, and the facilities develop and comply with
emission mitigation plans that are consistent with local air district rules. As the local air
districts develop their large CAF rules, they are required pursuant to SB 700 to perform
an assessment of the impacts of the rule or regulation to include: the number and size
of the affected sources, the nature and size of emissions, the emissions reduction
potential, impacts on employment, probable costs, availability and cost effectiveness of
alternatives, and the technical and practical feasibility of new rules and requirements.

Although a comprehensive cost analysis is not appropriate for this document, it is clear
that as local air districts develop their large CAF ruies, a relatively minor new cost to

. facilities will be additional permitting and administrative fees. Costs that are more
significant may be incurred for improvements in waste facility management and other
practices needed to reduce air emissions. In some cases, these costs may be relatively
minimal if the facility has aiready incorporated much of the best available management
practices. |n other cases, costs could be substantial, ranging from tens to hundreds of
thousands of dollars or more for some potential control technologies.

In developing the large CAF definition, the ARB staff has attempted to minimize future
economic impacts to the extent feasible while still ensuring the most complete options
for improving air quality. To minimize unnecessary economic burdens, we have
focused the definition on those livestock facilities that include the vast majority of the
animals and their associated aggregate emissions. This approach excludes most of the
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facilities that are clearly small and are typically less capable of absorbing the costs of
emissions mitigation regulations. in addition, the recommended large CAF definition is
described based on facility animal counts, which definitively exciudes the smaller
facilities from being defined as “large” which could occur if the definition were based on
facility process-based emissions. We have also developed a definition that exciudes
the vast majority of facilities from regulation in those areas where livestock emission
reductions may be necessary to meet air quality goals.
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7. ALTERNATIVES TO THE PROPOSED REGULATION

No alternatives considered by the agency would be more effective in carrying out the
purpose for which the regulation is proposed or would be as effective or less
burdensome to affected private persons than the proposed regulation. The. staff
evaluated various alternatives to the current proposal. A description of the alternatives
considered and staff's rationale for finding them unsuitabie follows below.

Take No Action '

ARB is required under State law (HSC 40724.6(a)) to adopt a definition of large
confined animal facility by July 1, 2005, so taking no action is not aliowable under State
law.

Base the Large CAF Definition on Facility Emissions

One approach discussed during the development of this regulation was to have a
definition based on individual facility emissions at one-half the applicable emissions
threshold for a major source. The rationale behind this approach is that it would be
consistent with permitting requirements outlined in SB 700 (HSC 40724.6(c)). Forthe
San Joaquin Valley APCD, the permitting threshold under SB 700 for a large confined
~animal facility is 12.5 tons per year of reactive organic gases (ROG), and in the South
Coast AQMD, the permitting threshold under SB 700 is 5 tons per year of ROG. Most
other areas of the State have permitting thresholds under SB 700 for large confined
animal facility of 50 tons per year of ROG. .

One of the key shortcomings of the approach is that the definition would be based on a
foundation that is undergoing significant change - the data and methods used to
- estimate livestock emissions. Several million doliars of livestock emissions research is
ongoing in California. From the preliminary livestock emissions research now available,
the range of measured emissions estimates is substantial. This work will continue over
the next several years to continue refining and better understanding livestock
emissions. An important finding from this research is that there are measurable
amounts of reactive organic gas emissions coming from confined animal facilities and
~ that there are many different kinds of reactive organic gas compounds being emitted.
As this report is being written, the San Joaquin Valley Dairy Permitting Advisory Group
(DPAG) is working to identify a dairy ROG emission factor and ARB is evaluating
ongoing research. The current emission factor is 12.8 Ibs/head/year. The estimates
under consideration by the DPAG are higher and lower than this estimate.

We did not take an individual facility emissions approach in defining a large CAF
because it is impractical and uncertain, in part due to the developing state of livestock
emissions estimation research. At this time, facility emissions are calculated on a per
animal basis pending completion and peer review of research on specific emission rates
for various processes at a facility. Also, even if more comprehensive process-based
emission factors were available, we would still take the head count approach in orderto
provide certainty in terms of the definition’s applicability.
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To further illustrate, Table 26 shows the number of animals that would trigger the “large”
definition using the current livestock emission estimates and an emissions threshold of
12.5 tons per year of ROG. The table only shows reactive organic gases, but is it
possible that ammonia and particulate matter could aiso be considered in an emissions
based definition. Using this approach, a facility operator would need to first estimate
their overall emissions, ensuring that they were using approved emissions data. If they
exceed the threshold, they would be considered large. If the emissions data are
updated, or if there are changes to the facility that would affect emissions, the facility
operator would need to recalculate their emissions and reevaluate if they are
considered large under the new scenario. This would place a tremendous workload
burden on local air districts, as they would need to expend considerable resources
evaluating each facility on a case-by-case basis.

As shown, using facility specific emissions as a basis for defining large confined animal
facilities creates uncertainties for local air districts, industry, and other stakeholders. It
would also spur continuous debates regarding the “best” emissions data. A facility
emissions based approach also creates unpredictability in the planning processes for
deveioping State Implementation Plans for meeting air quality standards, and could
create potential economic and competitive inequities between larger (generaily newer)
and smaller {(generally older) livestock facilities. Finally, unless an emissions threshold
lower than 12.5 tons per year of ROG were used for a facility emissions definition,
significant portions of the dairy industry and their associated emissions will remain
unregulated in California.

Cne argument made on behalf of the facility emissions approach is that it would allow
the livestock industry to be regulated like other agricultural industries. However, the
livestock industry is being treated like other agricultural operations. SB 700 requires ait
agricultural sources to mitigate their emissions, not just livestock facilities. Local air
districts with significant air quality problems are required to identify and implement
reasonable and cost effective emission reductions from all agricultural sources. For
example, in the San Joaquin Valley APCD, rules are already in place to reduce
particulate matter emissions from general crop-based agricultural operations and dairies
with 500 or more cows. In the South Coast AQMD, dairies with 50 or more cows are
permitted and required to reduce emissions. Rules are also being developed to reduce
emissions from agricultural engines. Agricultural processing plants also have stringent
emissions regulations on nearly all of their emission sources.
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Table 26. Number of Head to Exceed 12.5 tons/year ROG

Number of Head o Exceed
Emissions Threshold
ROG EF '
(Ibs/head/year) . 12.5 tons ROG/year
Dairy 12.8 1,735 milk cows
Beef Feedlots 12.8 4,577
Broilers 0.025 1,008,065
Lavers 0.025 1,008,085
Turkeys 0.064 392,947
Swine 4.64 5,388
Sheep -0.96 . 26,042
Goats. 0.96 26,042
Horses 6.7 3,731

Notes: The base emission factor {EF) for dairy, beef, and other catile operations
is 12.8 Ibsfhead/year. The emissions for these categories are scaled based on
manure output of various animal classes and the animal composition in the SJV.
The layer, turkey, and duck EF are scaled based on the recentiy released broiler
EF. Other EFs are from the ARB emission estimation methodology {ARB 2004a).

Provide Consistent Statewide Definition

The staff also considered the alternative of recommending a large CAF definition that is
consistent statewide. After consulting with the local air districts, evaluating their air
quality needs, and evaluating the distribution of livestock distribution throughout
California, it was clear that many regions within California have relatively minimal
livestock populations and less severe air quality problems than the San Joaquin Valiey
and the South Coast Air Basins. Providing a consistent statewide definition would not

" provide meaningful air quality improvements, while imposing unnecessary workioads on
locatl air districts and industry. Therefore, for the areas of the State designated as
attainment for the federal ozone standard as of January 1, 2004, the proposed large
CAF definition is less stringent. In these regions, we recommend a head count of 2,000
mitking cows at a dairy necessary to trigger the “large CAF” threshold, and equivalent
thresholds for other livestock categories (twice the nonattainment area thresholds).
This approach captures the very largest livestock facilities throughout the State while
reducing unnecessary burdens on local air districts and livestock facilities in those
regions where there is relatively good air quality and relatively minor air emissions from
the livestock industry. It also ensures that large dairies would not be sited in areas for
the express purpose of avoiding permitting and emissions mitigation plans required
under SB 700. Atso under SB 700, local air districts have the authority to develop more
stringent requirements for bringing livestock facilities under regulation, so this approach
does not limit a local air district’s ability to regulate their livestock facilities more fully if
they so choose (HSC 40724.6(i) and 40724.7(b)).

More or Less inclusive Definition

The staff recommendation provides an optimal combination of bringing the fewest
number of livestock facilities to get the most air quality benefit. Other options were
considered, including bringing in more facilities or bringing in fewer facilities under the
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large CAF definition. In all cases, bringing in more facilities under the large CAF.
definition would add a smalier number of livestock animals, providing very little
additional air quality benefit while adding unnecessary workload burdens to local air
districts and the livestock industry. On the other hand, Bringing in fewer livestock
facilities does have the potential to significantly minimize the potential for effectively
reducing livestock emissions. This results from how the large CAF definition thresholds
~ were determined. The majority of livestock animals are in the larger fivestock facilities.
The large CAF definition was developed to include the majority of the emissions, or
animals, which are in these larger facilities. If additional facilities are excluded, it will
include these larger facilities which confine significant portions of the livestock
population. Therefore, bringing in fewer facilities can substantially reduce the overall air
quality effectiveness of the large CAF definition. For these reasons, the alternatives of
inciuding fewer or more facilities were determined to be less effective than the proposed

recommendation.
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APPENDIX A

PROPOSED REGULATION ORDER
DEFINITION OF LARGE CONFINED ANIMAL FACILITY
Title 17
Division 1
Chapter 1
New Subchapter 2.7
Large Confined Animal Facilities

A new Subchapter 2.7, commencing with section 86500 is added to Titie 17, Division 1,
Chapter 1 to read as follows:

Title 17, New Subchapter 2.7
§86500  Large Confined Animal Facility

A large confined animal facility shall mean:
(2) In any area designated as a federal ozone nonattainment area for ozone as of

January 1, 2004, any confined animal facility that maintains on any one day:
- 1,000 or more milk-producing dairy cows;
- 2,500 or more beef cattle;
- 7,500 or more calves, heifers, or other cattle;
-. 100,000 or more turkeys;
- 650,000 or more chickens other than laying hens
- 650,000 or more laying hens
- 3,000 or more swine;
- 15,000 or more sheep, lambs, or goats;
- 2,500 or more horses;
- 650,000 or more ducks;
- 30,000 or more rabbits or other animals.

(b) in any area other than an area described in subsection (a) above, any confined

animal facility that maintains on any one day: '

- 2,000 or more milk-producing dairy cows;

- 5,000 or more beef cattle;

- 15,000 or more calves, heifers, or other cattle;

- 200,000 or more turkeys;

- 1,300,000 or more chickens other than laying hens

- 1,300,000 or more laying hens

- 6,000 or more swine;

- 30,000 or more sheep, lambs, or goats;

- 5,000 or more horses;

- 1,300,000 or more ducks;

- 60,000 or more rabbits or other animals.
NOTE: Authority cited: Sections 39600, 39601, 40724.6 Health and Safety Code.
Reference: Sections 39011.5 and 40724.6.
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§86501 Recordkeeping and Reporting Requirements

Beginning January 1, 2006, the owner or operator of a large confined animal facility
under Section 86500 shall be required to keep records that specify the numbers of
animals maintained daily and such other information as may be required by air poliution
control district or air quality management district rules. Such records shall be
maintained at a central place of business for a period of not less than three years and
shall be made available upon request to the Executive Officer or Air Pollution Control
Officer or their representative.

NOTE: Authority cited: Sections 39600, 39601, 40724.6 Health and Safety Code.
Reference: Sections 39011.5 and 40724.6.
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APPENDIX B
DETAILED CALIFORNIA DAIRY INFORMATION

General California Dairy Information

The following section provides several descriptors of the dairy industry in California. in
many cases, the factors described below are not explicitly used in the definition of a

- large CAF for dairies, but they were used to inform our decisions regarding the sizes
and types of facilities that would be responsible for the majority of dairy emissions, and
to give a clearer picture about what types of facilities would be affected.

Milk Qutput, Number of Dairies, Cows per Farm — Based on data from the California
Department of Food and Agriculture (CDFA), in 1960, there were nearly 8,000 dairy
farms in California producing about 10 billion pounds of milk per year. Based on the
CDFA data (which does not count the very small farms), now there are about 2,100
dairies producing 35 billion pounds of milk per year. In 1960, the typical dairy farm had
about 100 milking cows. Now, based on CDFA data, the average dairy size in

-California is about 800 milking cows. During this same period, the number of cows has
roughly doubled in California, to the current estimate of about 1.7 million milking cows.
An average cow in California now also produces nearly 21,000 pounds of milk per year,
versus just 10,000 pounds of milk per year in 1960 (CDFA 2003). These CDFA
statistics are coliected and compiled differently than the previously dlscussed USDA
data, which is why they vary from the earlier data.

Milk Output versus Number of Cows — Milk output is highly correlated to the number of
milk cows within California. As the cow population changes, the milk output directly
changes in direct relation to the population, particularly now that the per cow milk output
seems to have leveled off. An average California cow produces about 21,000 pounds
of milk per year (CDFA 2003). Most of California’s cows are Holsteins, which produce
an average of 22,700 lbs/year of milk, the highest of any breed. The other major breed
in California is Jersey cows, which produce about 16,700 Ibs/year of milk. Other breeds
within California include Guernseys, cross breeds, Ayrshires, and Brown Swiss (CDC).

Dairy Size versus Dairy Product Sales — Based on USDA statistics, there are
approximately 517 dairies in California with over 1,000 milking head. These dairies over
1,000 mitking head bring in about $2.4 billion in dairy product sales, or about 63% of the
total dairy product sales. A simple average of the number of dairies divided by the sales
equates to about $4.5 million in sales per 1,000 mitking head dairy. For dairies from
500 to 999 milking head, the average dairy product sales are $1.6 million (USDA 2004).
Table B-1 provides this data for all of the dairy size categories. Of course, because the
computed averages shown are simply an average of the number of dairies divided by
the sales, it does not provide any indication about the sales of any specific dairy.

In addition, because expenses are not show, this information does not reflect dairy
profits. As with the other data in this report, the exact number of dairies does not
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precisely agree with other data sets due to how the data were collected and compiled
by the USDA. These minor differences do not affect the outcome of the analysis.

Table B-1. Dairy Product Sales by Dairy Size

Dairy Size Milk | Number of | Dairy Product Sales | Percentage of Total | Computed Average
Cows Farms {$1000) Sales Sales (§)
1109 167 2,504 0% 14,994

10 to 19 135 4,343 0% 32,170

2010 49 104 7,191 0% 52,875

50 to 89 136 26,705 1% 196,360
100 to 199 159 44,712 1% 281,208
200 to 499 504 377,383 10% 748,796
500 to 999 558 801,930 24% 1,616,362

1,000 or more 517 2,359,291 63% 4,563,426
Total 2280 3,724,068

Figure B-1. Dairy Farms versus Sales and Milking

Another way to look at this data is to

compare the number of farms, the 1400 1,600,000 aj
number of animals, and the market 1200 L 4 1,400,000 %
value of total facility sales. In g w000 L 14 1200000 8
Figure B-1, the bars show the number 5 =11 1000000 £
of facilities that have market value 5 5] 11 s0om B |
sales ranging from less than $50,000t0 | 5 e+ & i I
over $1,000,000. The line part of the E a0l Rt
graph shows the number of milking - Z o T 400000
cows within each sales category. From 200 ¢ f T 200000 E
this chart it is clear that the vast ollel [ 1l : ; - <
majority of the cows (over 80%) are in P S N Y- RS

the 1,200 dairies with over a million & & @g@ 5 ™ |
dollars in sales; of these 1,200 dairies, [C—=# of farms
539 have sales over $2.5 million. Market Value of Sales (1000's 3)  |—e—#heas

Production Costs — Operating a dairy has many of costs. Animal feed is on average
43% of the operating costs, replacement cows are 13% of costs, operating expenses
are 13%, and labor is 11%. Additional costs include marketing (3%), taxes and
insurance (1%), depreciation (3%}, allowances for return on investment (7%), and return
on management (3%). In terms of actual costs, the total Statewide average cost per
cow per month is about $216, breaking down to $104 for feed, $26 for labor, $31 for
herd replacement, $47 for operating costs such as supplies, veterinary services, fuel,
utilities, etc., and about $8 for marketing costs. On a milk production basis, the
production cost is about $12.44 per 100 pounds of milk production (CDFA 2003). This
information, although not directly related to the large CAF definition, helps indicate
those areas where a dairy operator incurs the largest expenses, and gives a sense of

the overall operation.
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On a industry-wide basis, the USDA census data indicates that there is a total of

$4.1 billion in total dairy market value sales and government payments, which averages
to $1,736,306 per dairy. For total dairy production expenses, $3.4 billion is shown, with
an average of $1,532,128 per dairy. So, based on this, the industry on a whole could
produce a profit of $669 million, or an average of about $204,000 profit per dairy.
Naturally, these vaiues are all industry-wide averages and do not reflect the financial
performance of any specrf ¢ dairy, which would vary substantially based on many
factors.

Dairy Ownership — Nearly 2,000 of California’s dairy farms, or about 70% are family
owned. These family owned farms have about 49% of the cows. About 25% of the
California dairies (about 700) are owned by partnerships, and have about 44% of the
cows. The remaining 5% of the dairies (about 140) and 7% of the cows are in family
corporations. (USDA 2004)

Manure Waste Handling — Based on a recent U.S. EPA study (EPA 2004), about 60%
of California’s dairy cow manure is processed through flush barn systems, 36% is
processed using scrape barns, and the remaining facilities use a variety of methods.
Based on knowledge of the distribution of dairies within California and the manure
management practices, the U.S. EPA estimate for flush lane dairies is probably
somewhat low. Instead, it if more likely that about 70 - 80% of the dairy manure is
processed in flush lane dairies. These different manure treatment options will uitimately
play a role in evaluating which manure management optlons are most effective for
reducing dairy emissions.
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APPENDIX C
SUMMARY OF LIVESTOCK AIR EMISSIONS RESEARCH SYMPOSIUM

To get a better understanding of the state of the science for livestock emissions, the
California Air Resources Board (ARB) organized a Livestock Air Emissions Research
Symposium to provide a forum for researchers to present their most current research
findings on the airborne emissions from dairy, beef, and poultry operations. The
symposium, held on January 26, 2005, in Fresno, California, was aiso
videoconferenced to Southern California, Bakersfield, and Modesto, or participants
could call-in via phone. Nine researchers presented their results to approximately
150 participants.

Each livestock research project provides a piece of the puzzle for understanding
livestock air emissions. Much of the work presented, particularly for organic gas
emissions from livestock, are among the first of its kind. The majority of the
presentations focused on dairy and beef cattle. The presentations from the researchers
are available on ARB'’s website at http://www.arb.ca.gov/ag/caf/lersymp.htm.

The following general conciusions can be drawn from the symposium presentations:

- All dairy and beef emissions results presented are preliminary. It is not possible
- to draw supportable conclusions regarding dairy or beef facility emissions based
on information presented at the symposium.

- — The research projects show that reactive organic gas (ROG) emissions are
produced directly from the cow (Mitloehner), as well as from the livestock wastes,
waste handling, waste decomposition, and animal feed (Krauter, Schmidt,
Cassel, Goorahoo, Zhang, Mukhtar, Koziel).

- Each project focused on different components of the overall livestock emissions
system. For example, Krauter focused on overall dairy emissions, Schmidt
focused on process specific dairy emissions, and Mitloehner measured
emissions directly from cows housed in an environmentally controlied chamber.

— - In measuring ROG emissions from livestock, many different compounds were
identified.

— There was substantial variability in the livestock ROG emissions estimates
‘between the various research studies. This is likely due to the variability in the
different measurement and analytical techniques, as well as the large emissions
variability in complex biological systems such as a dairy facility or a cow.

—~ Additional work is needed to refine livestock emissions sampling and analysis
methods to identify the full mass of reactive organic gases produced. Work is
also needed to better understand the magnitude, sources, and variability of all
important livestock emissions including ROG, ammonia, and particulate matter.

— The symposium underscored the need for the researchers to develop consistent
reporting protocols so the results can be more easily understood and compared.
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Summary of the Research Presented at the Symposium

The table below provides a summary of the research presented at the symposium.
Studies were performed to evaluate full facility emissions (ambient) and specific
processes at dairies (surface flux chamber), enteric emissions directly from cows and
their fresh wastes (enclosure), emissions from different waste management practices
(enclosure and laboratory), and emissions from a poultry house.

Table C-1. Summary of Research Presented at the Livestock Emissions Research Symposium
' Emission Sources Evaluated

. Specific -
Researcher Mea_srurement Pollutants CEO w eqenc Facility IZ’".FaFmty
ype missions Processes missions
Cassel Fult facifity Organics Yes, included
ambient in ambient No Yes
measurements
Mitloehner Cows in Organics, Enteric
enclosure NH3, others Yes emissions and No
fresh manure
Schmidt Surface flux Organics, Yes, multiple ,
chamber NH3, others No processes nhcl;t)’ir?;:[;r;
evaluated .
Krauter Full facility Organics, Yes, included | Some process
ambient NH3, others in ambient specific Yes
measurements resolution
Goorahoo Full facility NH3, CH4 Yes, included | Some process
ambient ‘ in ambient specific Yes
measurements resolution
Zhang Laboratory Organics, Manure
NH3, others No decomposition No
in lab setting
Mukhtar rf; flux NH3 Yes, multipl .
N ?:anizir iy No g:ui;oce:sepse N°’. enteric
not included
evaluated
Koziel Surface flux NH3, H2S Yes, included Yes, multiple
and ambient in ambient processes Yes
measurements evaluated
Summers ;%ugg:::tse Organics, NH3 Measured emissions from a ducted fan cutlet of a
outlet poultry house
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APPENDIX D

ONGOING ACTIVITIES TO ADDRESS LIVESTOCK EMISSION
MITIGATION PRACTICES

There is significant work ongoing to gain a better understanding of activities and
processes that can reduce livestock air emissions. Already, some local air districts
have adopted, or are in the process of developing livestock rules to reduce particulate
matter, reactive organic gas, and ammonia emissions from livestock facilities
(SCAQMD 2004b, SJV 2004a, SJV 2005b). These rules and others have clearly
recognized the benefits of providing the agricultural industry many options for reducing
their emissions, and providing local flexibility for facility operators in selecting the
practices that are most effective and applicable for each unique agricultural operation.
We expect that this approach will also be used as air districts develop emission
mitigation rules for large confined animal facilities.

As part of the implementation of SB 700, the California Air Pollution Controi Officers
Association (CAPCOA) was required to develop a clearinghouse of available control
measures and strategies for agricultural sources of air pollution and emissions from
agricultural operations by January 1, 2005 (HSC 40731). The clearinghouse is
available on CAPCOA’s website (CAPCOA 2005) and includes control measures for
operations that create fugitive dust emissions, measures for confined animal facilities,
controls for inferal combustion engines, and emission reduction strategies for other
agricultural equipment. The website is located here:
http://www.capcoa.org/AgClearinghouse.htm.

Much of the effort to evaluate livestock emissions mitigation in California is currently
focused on dairy emissions. There are two major groups within California directly
focusing on identifying and categorizing practices, operations, and technologies for
reducing dairy emissions. The Dairy Manure Technology Feasnblllty Assessment Panel,
hosted by the California Air Resources Board and convened in February 2005, has a
panel of experts drawn from government, industry, academia, and environmental and
conservation groups. The goal of the group is to develop a report that provides:
- descriptions of technologies most likely to improve the management and
treatment of dairy manure in the San Joaquin Vailey;
- a list of technology providers with full contact information;
- an assessment of each technology based on its environmental and economic
performance, and technology development status;
- discussion of knowledge gaps where additional research is needed; and
- recommendations about which types of technologies might hold the most
~ promise for improving management and treatment of dairy manure in the San
Joaquin Valley.

In evaluating technologies, the panel will consider reductions in air emissions, excess
nutrients (nitrogen, etc.), salts, and others items such as odors and pathogens. The
panel will also consider the economic performance, quality of supporting data,
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development status of the technology, and the potential to create energy. The draft
report is scheduled to be completed in Summer 2005. The website for the panel is
located here: http://www.arb.ca.gov/ag/caf/dairypnl/dairypanel.htm

in addition, the San Joaquin Valley Dairy Permitting Advisory Group (DPAG) was
formed to act as a clearinghouse and gather technical and scientific information that will
be used as a resource in the permitting of dairy operations located in the San Joaquin
Valley Air District. The DPAG includes scientists, regulators, industry, and
environmental representatives. For more information, the DPAG website is located
here: hitp://www.valleyair.org/busind/pto/dpag/dpag_idx.him

In addition to these activities, several research studies are ongoing to evaluate
promising livestock emission mitigation practices. Livestock emission mitigation
research is being performed by the University of California at Davis, California State
University Fresno, Purdue University, Texas A&M, and others. in the upcoming vears,
we will have a substantially better understanding of what approaches are effective,
technologically feasible, and cost effective for reducing livestock emissions.
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BILL NUMBER: SB 700 ‘CHAPTERED
BILL TEXT

CHAPTER 479

FILED WITH SECRETARY OF STATE SEPTEMBER 22, 2003
APPROVED BY GOVERNOR SEPTEMBER 22, 2003
PASSED THE SENATE SEPTEMBER 11, 2003
PASSED THE ASSEMBLY SEPTEMBER 10, 2003
AMENDED IN ASSEMBLY SEPTEMBER 3, 2003
AMENDED IN ASSEMBLY SEPTEMBER 4, 2003
AMENDED IN ASSEMBLY AUGUST 21, 2003
AMENDED IN ASSEMBLY JULY 14, 2003
AMENDED IN ASSEMBLY JULY 2, 2003
AMENDED IN ASSEMBLY JUNE 26, 2003
AMENDED IN SENATE MAY 13, 2003

AMENDED IN SENATE MAY 7, 2003

AMENDED IN SENATE APRIL 24, 2003

INTRODUCED BY Senators Florez an& Sher
FEBRUARY 21, 2003

‘ An act to amend Section 42310 of, and to add Sections 39011.5,
39023.3, 40724, 40724.5, 40724.6, 40724.7, 40731, 42301.16, 42301.17,
42301.18, and 44559.9 to, the Health and Safety Code, relating to
air quality. .

LEGISLATIVE COUNSEL'S DIGEST

8B 700, Florez. Air quality: emissions: stationary sources:
agricultural operations.

(1) Existing law authorizes the board of every air quality
management district and air pollution control district to establish a
permit system that requires any person that uses certain types of
equipment that may cause the emission of air contaminants to cbtain a
permit. Existing law exempts vehicles and certain types of.
equipment from those permit requirements.

This bill would eliminate that exemption for any equlpment used in
agricultural operations in the growing of crops or the raising of
fowl or animals. To the extent that the bill would increase the
number of permits that a district board, electing to establish a
permit system prior to Januwary 1, 2004, would be required to issue,
the bill would impose a state-mandated local program.

{2) Existing law defines various terms governing the comnstruction
of ajir pollution control laws in the state, and authorizes the state
board to revise those definitions to conform with federal law.

This bill would define the terms "agricultural source of air
pollution" and "fugitive emissions," and would prohibit,
notwithstanding the existing authority, the state board from revising
those definitions.

(3)° The existing federal Clean Air Act requires districts to adopt -
lccal programs for issuing operating permits to major stationary
sources of air pollutants. The existing act defines a statiorary
gource as any building, structure, facility, or imstallation that
emits or may emit any air pollutant.

This bill would require each district that is designated a serious
federal nonattainment area for an applicable ambient air gquality
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standard for particulate matter as of January 1, 2004, teo adopt,
implement, and submit for inclusion in the state implementation plan,
a rule or regulation reguiring best available control measures

(BACM) and best available retrofit control technology (BARCT) for
agricultural practices at agricultural sources of air pcllution to
reduce air pollutants from those sources for which that technology is
applicable for agricultural practices by the earliest feasible date,
but not later than January 1, 2006, and would require each district
subject tc those requirements to comply with a schedule for public
hearing, adoption, and implementation of the final rule.

The bill would reguire each district that is designated a moderate
federal nornattainment area or an applicable ambient air quality
standard for particulate matter as of January 1, 2004, to adopt and
implement control measures necessary to reduce emissions from
agricultural practices by the earliest feasible date, but no later
than January 1, 2007, unless the district determines that those
sources 4o not significantly cause or contribute to a violation of
state or federal standards.

The bill would require, by January 1, 2005, the state board to
review all available scientific information and develop a definition
of a "large confined animal facility."

The bill would reguire, by July 1, 2006, each district that is
designated as a federal nonattainment area for ozone as of January 1,
2004, to adopt, implement, and submit for inclusion in the state
implementation plan, a rule or regulation that requires the owner or
operator of a large confined animal facility as that term is defined
by the state board to obtain a permit to reduce, to the extent
feasible, emissions of air contaminants from the facility. The bill
would reguire the district to perform an assessment of the impacts of
the rule or regulation prior to its adoption. The bill would
authorize a permitholder to appeal any district determination or
decision related to that permit.

The bill would require a district that is designated as being in
attainment for the federal ambient air quality standard for ozone as
of January 1, 2004, to adopt the same rule or regulation required of
nonattainment districts, by July 1, 2006, unless the district board
makes a determination that large confined animal facilities will not
contribute to a viclation of any state or federal ambient air guality
standard. The bill would provide the rule or regulation is not
required to be submitted for inclusion intoc the state implementation
plan.

The bill would require the California Air Pollution Control
Officers Association, in consultation with the state board and other
interested parties, by January 1, 2005, to develop a clearinghouse of
available control measures and strategies for agricultural scurces
of air pollution and emissions of air contaminants from agriculture
operations. ' '

The additional duties for districts under the bill would impose a
state-mandated local program.

(4) Existing law establishes the Capital Access Loan Program for
Small Businesses, administered by the Califormia Pollution Control
Financing Authority, which provides loans through participating
financial institutions to entities authorized to conduct business in
the state and whose primary business location is in the state.

This bill would require the authority to expand the program to
include outreach to financial institutions that service agricultural
interests in the state for the purposes of funding air pollutien
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control measures.

" {5) Under existing law, any person who vioclates a rule,
regulation, permit, or order of a district is guilty of a
misdemeanor. Because this bill would increase the number of people
who are subject to. that provision, it would expand the scope of a
crime, thereby imposing a state-mandated local program.

. (6) The California Constitution requires the state to reimburse
local agencies and school districts for certain costs mandated by the
state. Statutory provisions establish procedures for making that
reimbursement .

This bill would provide that no reimbursement is required by this
act for specified reasons.

THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:

SECTION 1. (a) The Legislature finds and declares all of the

following: _

(1) Agricultural operations necessary for growing crops or raising
animals are a significant source of directly emitted particulates,
and precursors of ozone and fine particulate matter. These emissions
have a significant adverse effect on the ability of areas of the
state, including, but not limited to, the San Joaquin Valley, to
achieve health-based state and federal ambient air quality standards.

{2) Since 1999, the agriculture industry has reduced emissions of
oxides of nitrogen (NOx} by more than 2000 tons per year, emissions
of particulate matter of 10 microns in diameter (PM 10} by more than
500 tons per year, and emissions of velatile organic compounds (VOCs)
from agricultural chemicals by more than 20 percent. According to
the state board, however, agricultural sources of air pollution still
contribute twenty-six percent of the smog-forming emissions in the
San Joagquin Valley.

{3} In the San Joaquin Valley, a large portion of the sources of
particulate emissiong are areawide sources whose emissions are
directly related to growth in population and the resulting vehicle
miles traveled. According to the State Alr Resources Board, however,
agricultural sources of air pollution account for over fifty percent
of the directly emitted particulate air pollution generated in the
valley during the fall, amounting to over 170 tons per day of
emissions. : g

(4) All parties living or operating a business in an area that has
been classified as being a nonattainment area with respect to the
attainment of federal or state ambient air quality standards share
the responsibility of reducing emissions from air peolliutants.

(5) The federal Clean Air Act (42 U.S.C. Sec. 7401 et seq.)
prohibits the state from adopting emission standards or limitations
less stringent than those established under the federal act,
including limitations on emissions from agricultural sources.

(6) Division 26 (commencing with Section 39000) of the Health and
Safety Code establishes numerous policies and programs to reduce air
pellutants for the protection of public health.

(7) The purpose of the act adding this section is to establish a
new set of programs at the state and regional levels to reduce air
emissicons from agricultural sources in order to protect public health
and the environment. : _

(b} It is therefore the intent of the Legislature to require the
State Air Resources Board and air quality management districts and
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air pollution control districts in the state to regulate stationary,
mocbile, and area scurces of agricultural air pollution.

SEC. 2. Section 39011.5 is added to the Health and Safety Code, to
read:

3%011.5. (a) "Agricultural source of air pollution" or
ragricultural source" means a source of air pollution or a group of
sources used in the production of crops, or the raising of fowl or
animals located on contiguous property under common ownership or
control that meets any of the following criteria:

(1) Is a confined anjimal facility, including, but not limited to,
any structure, building, installation, barn, corral, coop, feed
storage area, milking parlor, or system for the collection, storage,
treatment, and distribution of liquid and solid manure, if
domesticated animals, including, but not limited to, cattle, calves,
horses, sheep, goats, swine, rabbits, chickens, turkeys, or ducks are
corralled, penned, or otherwise caused to remain in restricted
areas for commercial agricultural purposes and feeding is by means
other than grazing.

{2) Is an internal combustion engine used in the production of
crops or the raising of fowl or animals, including, but not limited
to, an engine subject to Article 1.5 (commencing with Section 41750)
of Chapter 3 of Part 4 except an engine that is used to propel
jimplements of hushandry, as that term is defined in Section 36000 of
the Vehicle Code, as that section existed on January 1, 2003. )
Notwithstanding subdivision (b) of Section 39601, the state board may
not revise this definition for the purposes of this section.

(3) Is a Title V scurce, as that term is defined in Section
39053.5, or is a source that is otherwise subject to regulation by a
district pursuant to this division or the federal Clean Air Act (42
TU.S.C. Sec. 7401 et seq.).

(b} Any district rule or regulation affecting stationary sources
on agricultural operations adopted on or before January 1, 2004, is
applicable to an agriculturs source.

_ {c) Nothing in this section limits the authority of a district to
regulate a source, including, but not limited to, a stationary source
that is an agricultural source, over which it otherwise has
jurisdiction pursuant to this division, or pursuant to the federal
Clean RAir Act (42 U.S.C. Sec. 7401 et seqg.} or any rules or
regulations adopted pursuant to that act that were in effect on or
before January 1, 2003, or to exempt an agricultural source from any
requirement otherwise -applicable under Sections 40724 or 42301.16,
based upeon a finding by the district in a public hearing that the
aggregate emissions from that source do not exceed a de minimus level
of more than one ton of particulate matter, nitrogen oxides or
volatile organic compounds per year.

SEC. 3. Section 39023.3 is added to the Health and Safety Code, to
read:

39023.3. "Fugitive emissions" mean those emissions that cannot
reasonably pass through a stack, chimney, vent, or other functiomally
equivalent opening. Notwithstanding subdivision (b) of Section
39601, the state board may not revise this definition for the
purposes of this section.

SEC. 4. Section 40724 is added to the Health and Safety Code, to
read: .

40724. {(a) Each district that is designated as a serious federal
nonattainment area for an applicable ambient air quality standard for

particulate matter as of January 1, 2004, shall adopt, implement,
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and submit for inclusien in the state implementation plan, a rule or
regulation requiring best available control measures (BACM) for
sources for which those measures are applicable and best available
retrofit contrel technology (BARCT) to reduce air pollutants from
_sources for which that technology is applicable for agricultural
practices, including, but not limited to, tilling, discing,
cultivation, and raising of animals, and for fugitive emissions from
those agricultural practices a manner similar to other source
categories by the earliest feasible date, but not later than January
1, 2006. The rule or regulation shall also include BACM and BARCT to
reduce precurscor emissions in a manner commensurate to other source
categories that the district show cause or contribute to a wviolation
of an ambient air quality standard. Each district that is subject to
this subdivision shall comply with the following schedule with
respect to the rule or regulation imposing BACM and BARCT:

{1) On or before September 1, 2004, notice and hold at least one
public workshop for the purpose of accepting public testimony on the
proposed rule or regulation.

(2) On or before July 1, 2005, adopt the final rule or regulation

at a noticed public hearing.

{3) On or before January 1, 2006, commence implementation of the
rule or regulation. :

(b} Nothing in this section shall delay or otherwise affect any
action taken by a district to reduce emissions of air contaminants
from agricultural socurces, or any other regquirements imposed on a
district or a source of air pollution pursuant to the federal Clean
Air Act (42 U.S.C. Sec. 7401 et seqg.).

{c) In adopting a rule or regulation pursuant to thls section, a
distriet shall deo all of the following: .

{1) Ensure the size and duration of use of an 1nternal combustion
engine subject to BARCT pursuant to this section is commensurate to
the size and duration of use of internal combustion engines subject
to regulation by a district or the state board regulated at other
stationary sources. '

(2) Ensure that BARCT established pursuant to this section for an
internal combustion engine is similar to BARCT for other stationary
source engines subject to regulation by a dlstrlct or the state
board. :

(3} Ensure that the cost-effectiveness of BARCT for an internal
combustion engine subject to this section is similar to the
cost-effectiveness of BARCT for other internal combustion engines
subject to regulation by a district or the state beard.

{4) Compare the cost-effectiveness of BARCT for an internal
combustion engine subject to this section to the list of -available
and proposed control measures prepared pursuant to Section 40922.

{5) Adopt control measures pursuant to this section in order of
their cost-effectiveness, unless a district determines that a
different order of adopticn is necessary due to the enforceability,

public acceptability, or technological feasibility of a given control .

measure, or to expeditiously attain or maintain a national or state
ambient air quality standard.

{6) Except as otherwise provided under this section, ensure that
any rule or regulation adopted pursuant to this section complies with
all applicable requirements of this division, including, but not
limited to, any applicable requirements established pursuant to
Sections 40703, 40727, 40728.5, and 40920.6.

{7) Hold at least one public meeting that is conducted at a time
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and location that the district determines is convenient to the public
at which the district reviews the comparison prepared pursuant to
paragraph {4).

-{d) Nothing in this section limits the authority of a district to
regulate a source including, but not limited to, a staticnary source
that is an agricultural scurce over which it otherwise has
jurisdiction pursuant to this division or the federal Clean Air Act
(42 U.S.C. Sec. 7401 et seq.) or any rules or regulations adopted
pursuant to that act. Nothing in this section shall delay or
otherwise affect any action taken by a district to reduce emissions
of air contaminants from agricultural scurces, or any other
requirements imposed upon a district or a source of air pollutiom
pursuant to the federal Clean Air Act. This section may not be
interpreted to delay or otherwise affect the adoption,
implementation, or enforcement of any measure that was adopted, or
included in a rulemaking calendar or air quality implementation plan
that was adopted, by the district prior to January 1, 2004.

SEC. 5. Section 40724.5 is added to the Health and safety Code, to
read:

40724.5. (a) By the eariiest feasible date, but no later than
January 1, 2007, each district that is designated a moderate federal
nonattainment area for an applicable ambient air gquality standard for
particulate matter as of January 1, 2004, and that is not subject to
the regquirements of Section 40724, shall adopt and implement control
measures necessary to reduce emissions from agricultural practices,
including, but not limited to, tilling, discing, cultivation, and
raising of animals, and from fugitive emissions in a manner similar
to other source categories from those activities by the earliest
feasible date. Control measures adopted and implemented pursuant to
this section shall also be implemented by the district to reduce
precursor emissions in a manner commensurate to other source
categories that the district show cause or contribute to a vioclation
of an ambient air guality standard.

{b) A district is not required to adopt and implement contrcl
measures pursuant to this section if it determines in a public
hearing that agricultural practices do not significantly cause or
contribute to a violation of state or federal standards.

(c} In adopting a rule or regulation pursuant to this section, a
district shall do all of the following:

(1) Ensure the size and duration of use of an internal combustion
engine subject to BARCT pursuant to this section is commensurate to
the size and duration of use of intermal combustion engines subject
to regulation by a district or the state board regulated at other
stationary sources.

(2) Ensure that BARCT established pursuant to this section for an
internal combustion engine is similar to BARCT for other stationary
source engines subject to regulation by a district or the state
board.

(2) Ensure that the cost-effectiveness of BARCT for an internal
combustion engine subject to this section is similar te the
cost-effectiveness of BARCT for other internal combustion engines
subject to regulation by a district or the state board.

(4) Compare the cost-effectiveness of BARCT for an internal
combustion engine subject to this section to the list of available
and proposed control measures prepared pursuant to Section 40922.

{5) Adopt control measures pursuant to this section in order of
their cost-effectiveness, unless a district determines that a
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different order of adoption is necessary due to the enforceability,
public acceptability, or technological feasibility of a given control
measure, or to expeditiously attain or maintain a national or state
ambient air gquality standard.

{6) Except as otherwise provided under this section, ensure that
any rule or regulation adopted pursuant to this section complies with
all applicable requirements of this division, including, but not
limited to, any applicable requirements established pursuant to
Sections 40703, 40727, 40728.5, and 40920.6.

{7) Hold at least one public meeting that is conducted at a time
and location that the district determines i1s convenient to the public
at which the district reviews the comparison prepared pursuant to
paragraph (4}.

(d) Nothing in this section limits the authority of a distriet to
regulate a source including, but not limited to, a stationary source
that is an agricultural source over which it otherwise has
jurisdiction pursuant to this division or the federal Clean Air Act
{42 U.S.C. Sec. 7401 et seq.) or any rules or regulations adopted
pursuant to that act. Nothing in this section shall delay or
otherwise affect any action taken by a district to reduce emissions
of air contaminants from agricultural sources, or any other
requirements imposed upon a district or a source of air pellution
pursuant to the federal Clean Air Act. This section may not be
interpreted to delay or otherwise affect the adoption,
implementation, or enforcement of any measure that was adopted or
included in a rulemaking calendar or air quality implementation plan
that was adopted, by the district prior to January 1, 2004.

(e) Nothing in this section shall delay or otherwise affect any
action taken by a distriect to reduce emissions of air contaminants
from agricultural sources, or any requirements imposed on a district .
or a source of air pollution pursuant to the federal Clean Air Act
(42 U.S.C. Sec. 7401 et seqg.) .

SEC. 6. Section 40724.6 is added to the Health and Safety Code, to-
read: ’

40724.6. (a) On or before July 1, 2005, the state board shall
review all available scientific information, including, but not
limited to, emissions factors for confined animal facilities, and the
effect of those facilities on air gquality -in the basin and other
relevant scientific information, and develop a definition for the
source category of a "large confined animal facility" for the
purposes of this section. In developing that definition, the state
board shall consider the emissions of air contaminants from those
sources as they may affect the attainment and maintenance of ambient
air quality standards.

{b) Not later than July 1, 2006, each district that is designated
as a federal nonattainment area for ozone as of January 1, 2004,
shall adopt, implement, and submit for inclusion im the state
implementation plan, a rule or regulation that requires the owner or
operator of a large confined animal facility, as defined by the - state
board pursuant to subdivision (a), to obtain a permit from the
district to reduce, to the extent feasible, emissions of air
contaminants from the facility.

{¢) A district may require a permit for a large confined animal
facility with actual emissions that are less than one-half of any
applicable emissions threshold for a major source in the district for
any air contaminant, including, but not limited to, fugitive
emissions in a manner similar to other source categories, if prior to
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imposing that requirement the district makes both of the following
determinations in a public hearing:

{1} A permit is necessary to impose or enforce reductions in
emissions of air pollutants that the district show cause or
contribute to a vicolation of a state or federal ambient air quality
standard.

{2) The regquirement for a source or category of sources to obtain
a2 permit would not impose a burden on those sources that is
significantly more burdensome than permits reguired for other similar
sources of air pollution.

{d) The rule or regulation adopted pursuant to subdivision (b}
shall do all of the following:

(1) Require the owner or operator of each large confined animal
facility to submit an application for a permit within six months from
the date the rule or regulation is adopted by the district that
inciudes both cf the following:

{A) The information that the district determines is necessary to
prepare an emissions inventory of all regulated air pollutants
emitted from the operation, including, but not limited to, precursor
and fugitive emissions, using emission facteors approved by the state
board in a public hearing.

(E) An emissions mitigation plan that demonstrates that the
facility will use reasonably available contrel technology in moderate
and serious nonattainment areas, and best available retrofit control
technology in severe and extreme nonattainment areas, to reduce
emissions of pollutants that contribute to the ncnattainment of any
ambient air quality standard, and that are within the district's
regulatory authority.

{2) Require the district to act upon an application for permit
submitted pursuant to paragraph (1) within six months of a completed
application, as determined by the district. '

(3) Require the owner or operator to implement the plan contained
in the permit approved by the district, and shall establish a
reasonable period, of not more than three years, after which each
permit shall be reviewed by the district and updated to reflect
changes in the operation or the feasibility of mitigation measures.
The updates required by this paragraph are not regquired to be
submitted for inclusion into the state implementation plan.

(4) Establish a reascnable compliance schedule for facilities to
implement control measures within cne year of the date on which the
permit is approved by the district, and shall provide for 30 days
public notice and comment on any draft permit.

{d) Prior to adopting a rule or regulation pursuant to subdivision
(b), & district shall, to the extent data are available, perform an
assessment of the impacts of the rule or regulation. The district
ghall consider the impacts of the rule or regulation in a public
hearing, and make a gocod faith effort to minimize any adverse
impacts. The assessment shall include all of the following:

{1) The category of sources affected, including, but not limited
to, the approximate number of affected scurces, and the size of those
s5Qurces. T

{2} The nature and gquantity of emissions from the category, and
the significance of those emissions in adversely affecting public
health and the environment and in causing or contributing to the
viclation of a state or federal ambient air guality standard.

{3) The emission reduction pcoctential. :

(4) The impact on employment in, and the economy of, the region
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atffected.

(5) The range of probable costs to affected sources and
businesses.

(6) The availability and cost-effectiveness of alternatives.

{7} The technical and practical feasibility.

(8} Any additional information on impacts that is submitted to the
district board for consideration.

(e) Nothing in this section shall delay or otherwise affect any
action taken by a district to reduce emissions of air contaminants
from agricultural sources, or any other requirements imposed on a
district or a source of air pollution pursuant to the federal Clean
Alr Act {42 U.S.C. Sec. 7401 et seq.}.

{f} In adopting a rule or regulation pursuant to this section; a
district shall comply with all applicable reguirements of this
division, including, but not limited to, the requirements established
pursuant to Section 40703, 40727, and 40728.5.

{9) A permitholder may appeal any district determination or
decision required by this section pursuant to Section 42302.1, in
addition to any other applicable remedy provided by law.

(h) Nothing in this section authorizes a district to adopt a rule
or regulation that is duplicative of a rule or regulation adopted
pursuant to Sections 40724 and 40724.5.

(i) Nothing in this section limits the authority of a district to
regulate a source including, but not limited to, a stationary source’
that is an agricultural source over which it otherwise has
jurisdiction pursuant to this division or the federal Clean Air Act
(42 U.S.C. Sec. 7401 et seqg.) or any rules or regulations adopted
pursuant to that. act. Nothing in this section shall delay or
otherwise affect any action taken by a distriect to reduce emissions
of air contaminants from agricultural sources, or any other
reguirements imposed upon a district or a source of air pollution
pursuant to the federal Clean Air Act. This section may not be
interpreted to delay or otherwise affect adoption, implementation, or
enforcement of any measure that was adopted, or included in a
rulemaking calendar or air gquality implementation plan that was
adopted, by the district prior tc January 1, 2004.

SEC. 7. Section 40724.7 is added to the Health and Safety Code, to
read: ‘ '
40724.7. {a) A district that is designated as being in attainment
for the federal ambient air standard for ozone shall adopt a rule or
requlation as described in Section 40724.6 shall fulfill both of the
following conditions:

{1) The requlation shall be adopted not later than July i, 200s,
unless a district board makes a determination in a public hearing,
based on substantial scientific evidence in the record, that large
confined animal facilities will not contribute to a violation of any
state or federal ambient air guality standard.

(2) The regulation may not be submitted for inclusion in the state
implementation plan.

(b} Nothing in this section shall delay or otherwise affect any
action taken by a district to reduce emissions of air contaminants
from agricultural sources, or any other regquirements imposed on a
district or a source of air pollution pursuant to the federal Clean
Air Act (42 U.S5.C. Sec. 7401 et seq.). ;

{c} In adopting a rule or regulation pursuant to this section, a
district shall comply with all applicable regquirements of this
division, including, but not limited to, the reguirements established
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pursuant to Section 40703, 40727, and 40728.5.

{d) Nething in this section authorizes a district to adopt a rule
or regulation that is duplicative of a rule or regulation adopted
pursuant to Section 40724.

{e) The rule or regulation adopted by a district pursuant to this
section is not required to be submitted for inclusion into the state
implementation plan.

SEC. 8. Section 40731 is added to the Health and Safety Code, to
read: :
40731. 1In order to assist in the development of the BACM, RACM,
and BARCT measures specified in Sections 40724, 40724.5, and 40724.6,
and to reduce or eliminate emissions of regulated air pollutants and
their precursors, the California Air Pollution Control Officers
Association, in consultation with the state board and other
interested parties, shall, not later than January 1, 2005, develop a
clearinghouse of available control measures and strategies for
agricultural socurces of air pollution and emissions from agricultural
operations, including, but not limited to, the following sources:

(a) Operations that create fugitive dust emissions, including, but
not limited to, discing, tilling, waterial handling and storage, and
travel on unpaved roads.

{b} Confined animal facilities, including, but not limited to, any
structure, building, installation, barn, corral, coop, feed storage
area, or milking parlor, including, but not limited to, a system for
the collection, storage, treatment, and distribution of liquid or
solid manure from domestic animals, including, but not limited to,
cattle, calves, horses, sheep, goats, swine, rabbits, chickens,
turkeys, or ducks, if those animals are corralled, penned, or
otherwise caused to remain in restricted areas for commercial
agricultural purposes, and feeding is by means other than grazing.

{c) Internal combustion engines used in the production of crops or
the raising of animals or fowl, except ar engine that is used to
propel an impliement of husbandry, as that term is defined in Section
36000 of the Vehicle Code, as that section existed on January 1,
2003. '

{d} Other egquipment, operations, or activities associated with the
growing of crops or the raising of fowl or animals, that emit, or
cause to be emitted, any regulated air pollutant, or any precursor to
any regulated air pollutant.

SEC. 9. Section 42301.16 is added to the Health and Safety Code,
to read:

42301.16. {a) In addition to complying with the regquirements of
this chapter, a permit system established by a district pursuant to
Séction 42300 shall ensure that any agricultural source that is
required to obtain a permit pursuant to Title I (42 U.S.C. Sec. 7401
et seg.} or Title V (42 U.S.C. Sec. 7661 et seq.) of the federal
Clean Air Act is required by district regulation to obtain a permit
in a manner that is consistent with the federal reguirements.

{(b) Except as provided in subdivision (¢}, a district shall
require an agricultural source of air pollution to obtain a permit
unless it makes all of the following findings in a public hearing:

(1) The source is subject to a permit requirement pursuant to
Section 40724.6.

(2) A permit is not necessary to impose or enforce reductions of
commissions of air pollutants that the district show cause or
contribute to the vieclation of state or federal ambient air guality

standard.
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(3} The requirement for the source or category of sources to
obtain a permit would impose a burden on those sources that is
significantly more burdensome than permits required for other similar
sources of air pollution.

{c) Prior to requiring a permit for an agricultural source of air
pollution with actual emissions that are less than one-half of any
applicable emissions thresheld for a major source in the district,
for any air contaminant, but
excluding fugitive dust, a district shall, in a public hearing, make
all of the following findings:

(1) The source is not subject to a permit requirement pursuant to
Section 40724.6. :

{2) A pexrmit is necessary to impose or enforce reductions of
emission of air pollutants that the district show cause or contribute
to a violation of a state or federal ambient air quality standaxd.

{(2) The requirement for a source or category of sources to obtain
a permit would not impose a burden on those sources that is
significantly more burdensome than permits reguired for other similar
sources of air pollution. '

SEC. 10. Section 42301.17 is added to the Health and Safety Code,
to read: .

42301.17. (a) A district may adopt by regulation a program under
which the district does not require a permit to be obtained by an
agricultural source -of air pollution that the district may otherwise-
require to obtain a permit if the owner or operator of the source has
taken the following actions to reduce emissions from the source:

(1} Removed all internal combustion ‘engines used in the production
of crops or the raising of fowl or animals, except an engine that is
used to propel implements of husbandry, at the source and replaced
them with engines that meet or exceed the most stringent standards
adopted by the state beoard and the United States Environmental
Protection Agency for new internal combustion engines.

{2) Reduced or mitigated emissions from all agricultural
activities, including, but not limited to, tilling, discing,
cultivation, the raising of livestock and fowl, and similar
activities, to a level that the district determines does not cause,
or contribute to, a violation of a state or federal ambient air
standard, toxic air contaminant, or other air emission limitation.

(3) Reduced or mitigated all emissions from any farm equipment,
underground petroleum fuel tanks, or other similar equipment used in
agricultural activities to a level that the district determines does
not cause or contribute to a violation of a state or federal ambient
air standard, toxic air contaminant, or other air emission
limitation.

(4) Complied with any other conditions required by state or
federal law or district rule or regulation for the source.

(b) Subdivision (a}) does not apply to those permits reguired to
be issued pursuant to Title I {42 U.5.C. Sec. 7401 et seq.} or Title
vV {42 U.8.C. Sec. 7661 et seq.).

SEC. 11. Section 42301.18 is added to the Health and Safety Code,
to read:

42301.18. (a) Any agricultural source that existed prior to
January 1, 2004, that Dbecomes subject to a permit reguirement
pursuant to a district rule or regulation that was adopted prior to
that date shall be permitted as an existing source and not as a new

source.
(b} Bny agricultural source that is an existing source pursuant teo
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subdivision (a) shall be permitted by the district based upeon its
maximum potential to emit air contaminants, to the extent that level
can be determined, as of January 1, 2004. _

{c) A district may not require an agricultural source to cbtain
emissions offsets for criteria pollutants for that source if
emissions reductions from that source would not meet the criteria for
real, permanent, guantifiable, and enforceable emission reductions.

SEC. 12. Section 42310 of the Health and Safety Code is amended to
read:

42310. (a) A permit shall not be required for any of the
following:

(1) Any wvehicle.

(2) Any structure designed for and used exclusively as a dwelling
for not more than four families.

{3) Bn incinerator used exclusively in connection with a structure
described in subdivision (b). B :

(4) Barbecue equipment that is not used for commercial purposes.

(5) (A) Repairs or maintenance not involving structural changes teo
any equipment for which a permit has been granted.

{B) As used in this subdivision, maintenance does not include
operation.

{b} Nothing in this section shall affect any requirements imposed
on a district or a source of air pollution, including, but not
limited to, an agricultural source, pursuant to the federal Clean Air
Act (42 U.5.C. Sec. 7401 et seq.).

SEC. 13. Section 44559.9% is added to the Health and Safety Code,
to read:

44559.9. The authority shall expand the Capital Access Loan
Program established by this article to include outreach to financial
institutions that service agricultural interests in the state for the
purpose of funding air pollution control measures.

SEC. 14. The provisions of the act adding this section are
severable. If any provision of this act or its application is held
invalid, that invalidity shall not affect other provisions or
applications that can be given effect without the invalid provision
or application.

SEC. 15. No reimbursement is regquired by this act pursuant to
Section 6 of Article XIII B of the California Constitution for
certain costs that may be incurred by a local agency or school
district because in that regard this act creates a new crime or
infraction, eliminates a crime or infraction, or changes the penalty
for a crime or infraction, within the meaning of Section 17556 of the
Government Code, or changes the definition of a crime within the
meaning of Section 6 of Article XIITI B of the California
Constitution.

In addition, no reimbursement is required by this act pursuant to
Section 6 of Article XIII B of the California Constitution for
certain cther costs that may be incurred by a local agency or school
district because a local agency or school district has the authority
to levy service charges, fees, or assessments sufficient to pay for
the program or level of service mandated by this act, within the
meaning of Section 17556 of the Government Code.

E-14




101

APPENDIX F

PUBLIC WORKSHOP NOTICES

F-1



Terry Tamminen
Agency-Secretary

August 2, 2004

Dear Sir/Madam:

Air Resources Board

Alan C. Lloyd, Ph.D.

Chairman
1001 | Street » P.O. Box 2815
Sacramento, California 95812 «» www.arb.ca.gov

Amoid Schwarzenegger
‘ Governor

Senate Bill 700 (Florez, 2003) requires the California Air Resources Board (ARB or
Board) to adopt a definition for a Large Confined Animal Facility (large CAF) by

July 1, 2005. The staff of ARB invites your participation in a public workshop to solicit
input for developing a large CAF definition. Working with stakeholders, ARB staff will
review relevant scientific information, including emission factors for CAFs and how large
CAFs may affect the attainment and maintenance of ambient air quality standards.

A preliminary workshop agenda is attached as well as background mformatlon to
provide some initial topics for dlscussmn

These workshops are the first in a series of stakeholder meetings. Our planned
schedule for adopting the large CAF definition is as follows:

August 2004  Public workshops to solicit input on defining large CAF
January 2005  Public workshop to review livestock emissions research data
March 2005 = Public workshops to discuss staff proposal to define large CAF
May 2005 Release staff report on proposed large CAF definition
June 2005  Public hearing on staff proposals to define large CAF
The first large CAF definition workshops wrll be held at the times and locations shown
beiow:
- Modesto Tulare Chino Sacramento
August 24, 2004 August 25, 2004 August 26, 2004 September 2, 2004
10:00 — 12:30 10:00 -12:30 10:00 - 12:30 10:00 — 12:30
Stanislaus County Ag County Ag Inland Empire Utilities Central Valley
Commission - Commissioner's Agency Headquarters Auditorium
3800 Cornucopia Way Building Board Room Cal/EPA Building
Harvest Hall 4437 Laspina Street | 6075 Kimball Avenue 1001 | Street
Modesto, CA Tulare, CA Bldg. A Sacramento, CA
Chino, CA (webcast available)

The energy chaflenge facing California is real. Every Californian needs fo take immediate action to reduce energy consumption.
For a list of simple ways you can reduce demand and cut your energy costs, see our Website: hitp/iwww arb.ca.qov.

California Environmental Protection Agency
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Sir/Madam
August 2, 2004
Page 4

The workshops in Modesto, Tulare, and Chino will have a call-in number for those
unable to participate in person. The toll free call-in number is (888) 220-3084, the pass
code is 41322, and the leader name is Sue Wyman. The Sacramento workshop will be
webcast via the infermmet. You may access the webcast at ARB’s homepage at
http:/mwww.arb.ca.gov, and then select webcasts. Questions can be submitted to
onair@arb.ca.gov the day of the event. In addition, the meeting places are accessibie
to persons with disabilities. If you have special accommodation or language needs,
please contact the Sue Wyman at (916) 445-9477 or swyman@arb.ca.gov as soon as
possible. TTY/TDD/Speech-to-Speech users may dial 7-1-1-for the California Relay
Service.

If you have any questions about the workshap, please contact Michael FitzGibbeon, of
my staff, at (916) 445-6243 or mfitzgib@arb.ca.gov.

Sincerely,
/sl

Robert D. Fletcher, Chief
Planning and Technical Support Division

Attachment

cc: Mr. Mike FitzGibbon, Manager
Emission Inventory Analysis Section
Planning and Technical Support Division

Ms. Sue Wyman
Meeting Coordinator
Planning and Technical Support Division
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Attachment 1

PRELIMINARY
AGENDA

Workshop to Discuss Defining Large Confined Animal Facilities (CAFs)
as Required by SB 700

[ Introductions

If.  Summary of SB700 Requirements and Status of Research
It Possible Concepts for Defining Large CAFs

V. Stakeholder Comments and Discussion

V. 'Next Steps, Workshop & Meeting Schedules

Vi. Adjourn

Note: A final agenda will be provided ét the workshops.

5/5/2005 | 1
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Attachment 2

Background Information for Workshop to Discuss
Defining Large Confined Animal Facilities
as Required by SB 700

What are the California Air Resources Board’s responsibilities under SB 700
related to large confined animal facilities?

The Air Resources Board (ARB/Board) is required to review scientific information,
including emission factors, and develop and adopt a definition for “large confined animal
facilities™ by July 1, 2005. In developing the definition, the Board must consider
emissions of air contaminants from these facilities as they may affect the attainment and
maintenance of ambient air quality standards. (Health and Safety Code (H&SC)
Section 40724.6(a))

Over the next few months, the ARB will host several stakeholder meetings regarding
livestock emission factors and the definition of large CAFs. These meetings will provide
an earlier opportunity for public comment on possible approaches before staff prepares
a definition for consideration by the Board.

What is a confined animal facility?

In summary, a confined animalt facility (CAF) is a facility in which domesticated animals
are maintained in restricted areas for commercial agricultural purposes, and feeding is
not by grazing. As specifically defined by Health and Safety Code (H&SC)

section 38011.5(a)(1), a confined animal facility:

“Is a confined animal facility, including, but not limited to, any structure, building,
installation, barn, corral, coop, feed storage area, milking parior, or system for the
collection, storage, treatment, and distribution of liquid and solid manure, if
domesticated animals, including, but not limited to, catlle, calves, horses, sheep,
goats, swine, rabbits, chickens, turkeys, or ducks are corralled, penned, or
otherwise caused to remain in restricted areas for commercial agricultural
purposes and feeding is by means other than grazing.”

What are the ramifications of being identified as a large CAF?

Large CAFs in regions designated as a federal ozone nonattainment area as of
January 1, 2004 will be subject to an emissions mitigation plan requirement. There are
some exemptions from the mitigation requirements for air districts that demonstrate that
large CAFs in their region do not contribute to a violation of any State or federal ambient

air quality standards.
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What are the air districts responsibilities under SB 700 related fo large confined
animal facilities?

Air districts that are designated as federal ozone nonattainment areas as of

January 1, 2004 must adopt, implement, and submit a rule for inclusion in the State
Implementation Plan that addresses large CAFs as defined by ARB. The rule or
regulation must require the facility fo obtain a permit and to reduce to the extent feasible
emissions of air contaminants. (H&SC Section 40724.6) SB 700 provides detailed
district requirements for developing large CAF rules and criteria for removing facilities
from the program. The full text of the bill is located here:

http://www leginfo.ca. gov/blhnfo html. Once on the webpage search for SB 700
(Florez).

What air pollutants will be considered in eVaIuatihg air quality impacts of CAFs?

The focus will be on emissions of poliutants that contribute to ozone and particutate
matter pollution. This includes reactive organic gases, oxides of nitrogen, directly
emitted particulate matier, and ammonia.

What opportuhities will stakeholders and the public have to provide input?

The ARB staff will host regular stakeholder meetings to solicit input on the large CAF
definition and to maintain an open exchange of the data, reasoning, and assumptions
used in defining large CAFs. The first workshops are scheduled for August 2004.
Additional workshops will be scheduled in January 2005 to discuss livestock emission
research results, and March 2005 to discuss staff proposals for defining large CAFs. A
draft staff report will be developed and released for comment.

In June 2005, the large CAF definition will then be presented to the Board for
consideration, during which further comment may be provided to the Board. A summary
of the schedule is shown below.

August 2004  Public workshops to solicit input on defining large CAF
January 2005  Public workshop to review livestock emissions research data
March 2005  Public workshops to discuss staff proposal to define large CAF
May 2005 Release staff report on proposed large CAF definition
May 2005  Stakeholder meetings to receive comments on staff report
June 2005  Public hearing on staff proposals to define large CAF

Who will be involved in developing the large CAF definition and identifying the -
most appropriate livestock emission factors?

ARB staff will coordinate a process that in includes all interested stakeholders.
Stakeholders are expected to include iocal air districts, the California Air Pollution
Control Officers Association, livestock industry groups, Farm Bureaus, UC Cooperative
Extension staff, academlc experts, U.S. EPA technical staff, environmental groups, and

others.
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What are some possible topics for identifying large confined animal facilities in
California?

As a basis to start discussion, ARB staff has compiled topics to discuss for identifying
large CAFs. During the workshop, we will seek input and feedback on these ideas, and
any other options for identifying large CAFs.

1. Facility emissions '

This approach might establish facility emissions thresholds that are consistent

throughout the State. If a confined animal facility exceeds the threshoids, then it

would be considered a large CAF. Discussion items:

e Would pollutants be treated individually, or collectively?

¢ Should different animal types have different emissions thresholds?

¢ Would livestock emissions thresholds be consistent with permitting thresholds
for other industries producing similar pollutants?

* What emissions data and methods are needed to effectively quantify facility
livestock emissions? ' '

» Would consistent statewide thresholds be either too stringent, or too lenient
for some regions? -

2. Facility emissions considering attainment status
Similar to A, above, except this approach would vary the large CAF emissions
thresholds by air district or basin, based upon the attainment status of the district.
If a confined animal facility located in a region exceeds the local thresholds, then
they would be considered a large CAF.

Discussion items:

* Similar to A, above, plus,

o |If some regions have less stringent thresholds, could this encourage livestock
facility migration?

3. Number of animals present at facilities

Several agencies now use the number of animals present at a facility

(i.e., 1000 milking cows) to determine which facilities are regulated. This

approach could be used to define large CAFs under SB 700. Discussion items:

¢ Would headcount thresholds be varied by region?

» If emission factors or methods changed, would headcount thresholds also
need to be updated?

» If a facility has extensive emission controls, but exceeds the per-head
threshold, would it still be defined as a large CAF?

« Are facility-specific head count data reasonably available?

e Using the per-head approach, how can we avoid inequities between livestock
and other facilities regulated for their air emissions?
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4. Economic or production information

This approach could be based on either the facility revenue, production, or some

other value. The approach includes an underlying assumption that facilities with

higher revenue or production: a) create more air pollution and, b) are more -

capable of absorbing the costs of regulation. Discussion items:

+ Wil it be feasible to collect facility and species specific economlc and
production information?

¢ What data are needed to show a link between air quality and economic or
production information?

+ Using this approach, how could we avoid inequities between livestock
regulations and other regulated facility types?

5. Facility management practices
- Some livestock management practices may be inherently more polluting and
mare amenable to emission reductions. This approach wouid use information
about facility manure management practices and other factors to identify which
facilities are considered large CAFs. Discussion items:

« If a targe dairy and a small dairy used the same management practices,
would they be treated the same? _

+ There are many management practice variations for each livestock category.
Will it be possible to catalog the various practices and associate them with air
quality impacts?

e Could existing facility operators avoid regulation by changing thelr
management practlces‘? What undesirable consequences could this
produce? :

What information will be evaluated to heip define a large CAF?

This will be discussed with stakeholders during the workshop. ‘Parameters used to
define a large CAF may include, but are not limited to the following:

Types and quantities of air pollutants from CAFs;
Facility size and population data;
Management practices of animal activities (e.g., waste handltng feed
handling, housing} and non-animal activities (e.g., engines);
» Production information (head marketed, eggs produced, milk production);
¢ Economic information {(gross & net receipts);
» Historical definitions of large CAFs or confined/concentrated animal feeding
operations (CAFOs),
o Existing district or EPA permitting programs and applicability thresholds;
Emission reduction potentials for livestock types or sources; and
Air basin attainment status.



| ”\O Air Resources Board

1001 | Street » P.Q. Box 2815 i
Alan C. Lioyd, Ph.D. Sacramento, California 95812 « www.arb.ca_gov Amold Schwenegg er
Agency Secretary Governor

January 6, 2005

Dear Sir/fMadam:

The California Air Resources Board (ARB or Board) staff invites you to participate in a
Livestock Emissions Research Symposium. At the Symposium, researchers will
present their most current findings regarding the airborne emissions from dairy, beef,
and poultry operations. A preliminary program of presenters is attached.

The Symposium is part of ARB’s ongoing process to adopt a definition for a Large
Confined Animal Facility (large CAF) by July 1, 2005 as required by Senate Bill 700
(Florez, 2003). Foliowing this Symposium, we expect to have a public workshop in
March 2005 to discuss the staff's proposed definition for large CAFs. We expect to
release a staff report in May 2005 for consideration at the June 23, 2005 public hearing.

Details for the Symposium are as foliows:
DATE: Wednesdéy, January 26, 2005
TIME: 9'00 a.m. to 4:00 p.m.

LOCATION: San Joaquin Valley Air Pollution Control District
Central Office
1920 East Gettysburg Avenue
Fresno, California 93726

In addition, the workshop will video teleconferenced to the following locations:

San Joaquin Valley Air Pollution Control District
Northern Office

4230 Kiernan Avenue, Suite 130

Modesto, California 95356

San Joaquin Valley Air Pollution Control D:stnct
Southem Office

2700 M Street, Suite 275

Bakersfield, California 93301

The energy challenge facing California is real. Every Californian needs lo take immediate action to reduce energy consumption.
For a list of simple ways you can reduce demand and cut your energy costs, see our Website: hitp://www.arb.ca.qov.

California Environmental Protection Agency

Printed on Recycled Faper
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SirfMadam
Page 6

In addition to presentations by researchers, there will be limited time available for others
to provide 5-minute presentations regarding technologies or practices that may help
reduce livestock emissions.

The meeting places are accessible to persons with disabilities. If you have special
accommodation or language needs, please contact Ms. Heather Arias at

(916) 323-2722 or harias@arb.ca.gov. TTY/TDD/Speech-to-Speech users may dial
7-1-1 for the California Relay Service.

Please also contact Mr. Mike FitzGibbon at (916) 445-6243 or mfitzgib@arb.ca.gov with
any questions about the workshop or if you are interested in making a short technology
presentation.

Sincerely,

Robert D. Fletcher, Chief
Planning and Technical Support Division

Attachment

cc:  Mr. Mike FitzGibbon, Man'agér
- _Emission Inventory Analysis Section
Planning and Technical Support Division

Ms. Heather Arias
Transportation Strategies Section
Planning and Technical Support Division
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FINAL PROGRAM - LIVESTOCK EMISSIONS RESEARCH SYMPOSIUM
Livestock Emissions Research Symposium
Wednesday, January 26, 2005
9:00 a.m. - 4:00 p.m.
WELCOME
9:00a.m.  Bob Fletcher, Air Resources Board
BEEF
9:15a.m.  "Ammonia and Hydrogen Sulfide Emissions from Beef Cattle Feedlots”

Dr. Jacek Koziel, lowa State University

Research in air quality engineering and livestock odor. Measurements of gas, odor,
particulate matter emissions from livestock operations. Development and
evaluation of odor control technologies.

DAIRY
9:45 a.m.

10:15 a.m.

10:30 a.m.

5/5/2005

“On Farm Measurements of Methane and Select Carbonyl Emission
Factors for Dairy Cattle”

Terry Cassel, University of California, Davis

Modeled emission factors for methane and select carbonyls measured in
spring, summer, and fall at one dairy will be presented along with a
description of total non-methane, non-ethane organic carbon
measurements at dairies

Break

“Reactive Organic Gases (ROG) and Amine Emissions from a Northern
California, Flushed Lane Dairy: Technical Approach and Report of
Emission Factors”

Dr. CE Schmidt, Independent Environmental Consuftant

Results are discussed from a field-sampling project to evaluate process-
specific emissions at a Northern California Dairy. The United States
Environmental Protection Agency (U.S. EPA) flux chamber method was
used to collect emissions of ROG, amine, and other relevant compounds.
Emissions are reported for each tested process, the full facility, and on a
per cow basis.
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FINAL PROGRAM - LIVESTOCK EMISSIONS RESEARCH SYMPOSIUM

11:00 a.m.

11:30 a.m.

12:00 p.m.

1:00 p.m.

5/5/2005 .

“Use of Laser Téchnology to Monitor Ammonia”

Dr. Dave Goorahoo, Dr. Charles Krauter, B. Goodrich, and Matt Beene,
California State University, Fresno

A review of the technology involved in the use of an open path tunable
diode laser (OPTDL) for monitoring ammonia emissions at dairies.
Results showing diurnal and seasonal fluctuations of ammonia during
various dairy management practices and discussion of using the OPTDL
for modeling downwind emission concentrations.

"Monitoring and Modelmg of ROG and Ammonia at Three California
Dames" :

Dr. Charles Krauter, Dr. Dave Goorahoo, B. Goodrich, and Matt Beene,
California State University, Fresno

Dairy emissions data from a sampling program at dairies in Merced,
Fresno, and Kings Counties that began in the fali of 2002. ROG samples
were collected in canisters and analyzed Gas Chromatograph Mass
Spectography (GCMS) and Gas Chromatograph Flame lonization
Detection (GCFID). The ammonia was sampled with active denuders and
Tunable Diode Lasers. Samples were taken upwind and at several sites
downwind of various dairy operations. Modeling of emissions was done
using Industrial Source Complex Shori-Term version 3 (ISC-STV3) a
steady state Gaussian plume model.

Break for Lunch

"Process-based Approach to Estimate Air Emissions from California
Da.'nes

Dr. Frank Mitloehner, University of California, Davis

Discussion of projects designed to evaluate parameters such as animal
housing and manure handling, under controlled conditions using
environmental chambers, on emissions from livestock facilities. We will -
use these data to drive a process-based model to identify the flow of
carbon, nitrogen, and sulfur through the different operational processes on
a dairy (feeding, housing, manure storage, land application) to eventually
predict emissions of volatile organic compounds, methane, ammonia,
nitrous oxide, nitric oxide, nitrogen and hydrogen sulfide. This site-specific
approach will significantly improve estimates of emissions from California

dairies.
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1:30 p.m.

2:00 p.m.

2:30 p.m.

POULTRY

2:45 p.m.

2/5/2005

FINAL PROGRAM — LIVESTOCK EMISSIONS RESEARCH SYMPOSIUM

“Treatment of Dairy Manure with Anaerobic Digestion and Aeration
Technologies for Reducing Gaseous Emissions”

Dr. Ruihong Zhang, University of California, Davis

This paper reports the findings of an on-going study at U.C. Davis in
quantifying the emission reductions of several gases (ammonia, hydrogen
sulfide, methane, and volatile organic compounds) by anaerobic digestion
and aeration treatment processes for dairy manure. Anaerobic digestion
and aeration technologies have proven to be effective in providing the
necessary treatment of animal waste for the benefits of water pollution
control. Anaerobic digesters could also provide dairies with the benefit of

biogas-energy production as well. Such wasie treatment technologies are

expected to reduce the air emissions from manure management systems.

However, how much emission reduction that can be achieved for dairies is

not known. :

"A Process Based Approach to Measure Ammonia from Dairy Operations
Using a Flux Chamber Protocol”

Dr. Sagib Mukhtar, Texas A&M University

Report on the methods and results of using flux chambers to measure
ammonia emissions at dairies.

Break

“Emissions from Poultry Production”
Matt D. Summers, California Department of Food and Agriculture

A collaborative effort to estimate the emissions from broiter production in
California is discussed. Methodology and equipment was developed so
that standardized U.S. EPA source test methods could be applied to a
mechanically ventilated poultry house. Resulting emissions throughout
the broiler cycle for ammonia, particulate matter, and volatile organic
compounds are presented and analyzed.
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TECHNOLOGY PRESENTATIONS
3:15 p.m. “Five Minute Presentations Regarding Technologies or Practices that may
' Help Reduce Livestock Emissions”

Moderated by Patrick Gaffney, Air Resources Board

CLOSING
4:00 p.m.  Bob Fletcher, Air Resources Board

FINAL PROGRAM WILL BE AVAILABLE AT THE SYMPOSIUM

5/5/2005 4



"Q'_ Air Resources Board

1001 | Street - P.O. Box 2815

Alan C. Lioyd, Ph.D. Sacramento, California 95812 - www.arb.ca.gov Arnold S ch enegger
Agency Secretary Governor

February 11, 2005

Dear Sir/fMadam:

The Caiifornia Air Resources Board (ARB or Board) invites you to participate in a public
workshop to discuss a proposed definition for a Large Confined Animal Facility (large
CAF). The workshop details are as follows:

DATE: Wednesday, March 2, 2005
TIME: 1:30 p.m. to 3:30 p.m.

LOCATION: San Joaquin Valley Air Pollution Control District
Central Office
1990 East Gettysburg Avenue
Fresno, California 93726

Senate Bill 700 (Florez, 2003) requires ARB to adopt a large CAF definition by

July 1, 2005. ARB staff held a series of workshops in August and September 2004 to
solicit input for developing the large CAF definition. ARB staff also held a Livestock
Emissions Research Symposium on January 26, 2005, at which researchers presented
their most current findings regarding the airborne emissions from dairy, beef, and
poultry operations.

Throughout the last year, ARB staff has been working with stakeholders to review
relevant scientific information, including emission factors for CAFs and how large CAFs
may affect the attainment and maintenance of ambient air quality standards. This
information is being used to develop the draft definition proposals, which wiil be
presented at the workshop.

Staff will use input received at the workshop in proposing the large CAF definition. The -
definition will be included in a staff report expected to be released in May 2605 for
consideration by the Board at the June 23,.2005 public hearing.

The workshop will also be teleconferenced and video teleconferenced. You may send
questions on-line during the workshop by e-mail to meetingquestion@vallevair.org. The
workshop title should be placed in the subject line, followed by your questions in the
body of the e-mail. To participate by teleconference, please call 888-549-9134, using
the pass code 148277.

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption.
For a list of simple ways you can reduce demand and cut your energy costs, see our Website: hitp/iwww.arh.ca.gov.

California Environmental Protection Agency

Printed on Recyciled Paper
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Sir/Madam
February 11, 2005
Page 6

The following locations are available for video teleconference participation:

San Joaquin Valley Air Pollution Control District
Northern Office

4230 Kiernan Avenue, Suite 130

Modesto, California 95356

San Joaquin Valley Air Pollution Control District
Southern Office

2700 M Street, Suite 275

Bakersfield, California 93301

South Coast Air Quality Management District
21865 E. Copley Drive

Conference Room CC08

Diamond Bar, California 81765

The meeting places are accessible to persons with disabilities. If you have special
accommodation or language needs, please contact Ms. Heather Arias at

(916) 323-2722 or harias@arb.ca.gov. TTY/TDD/Speech-to-Speech users may dial
7-1-1 for the California Relay Service.

Please also contact Ms. Arias with any questions about the workshop.

Sincerely,
s/

Robert D. Fletcher, Chief
Planning and Technical Support Division

Attachment

~¢¢: Rich Burt .

San Joaquin Valley Air Pollution Control District
1990 East Gettysburg Avenue

Fresno, Califomnia 93726

Heather Arias
Transportation Strategies Section
Planning and Technical Support Division
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Large Confined Animal Facility Definition Workshop
Wednesday, March 2, 2005

1:30 p.m. - 3:30 p.m.

WELCOME
1:30 p.m. Bob Fletcher, Air Resources Board

SB 700 REQUIREMENTS
1:40 p.m.  Michael FitzGibbon, Air Resources Board

RESEARCH SYMPOSIUM UPDATE
1:50 p.m.  Patrick Gaffney, Air Resources Board

LARGE CAF DEFINITION DISCUSSION
2:00 p.m.  Patrick Gaffney, Air Resources Board

NEXT STEPS
3:15 p.m. Michael FitzGibbon, Air Resources Board

CLOSING
3:30 p.m.  Bob Fletcher, Air Resources Board
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SAN JOAQUIN VALLEY MAJOR ROG SOURCE CATEGORIES
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Major ROG Emissions Sources in the San Joaquin Valley for 2004

Emés:n': 15 | Source Category (t oﬁgc?ay) % of Total
1 Light and Medium Duty Trucks 37.4 10%
2 Light Duty Passenger Cars 33.6 9%
3 Oil and Gas Production (Evaporative Losses) 29.6 8%
4 Pesticides - 258 7%
5 Consumer Products 24.9 7%
6 Livestock Waste (Dairy Cattle) 23.5 6%
7 Prescribed Burning 17.7 - 5%
8 Off-Road Equipment (Lawn/Garden-Construction, etc) 15.4 4%
9 Aircraft 12.3 3%
10 Coatings (Paints and Thinners-Non-Architectural) 11.6 3%
11 Architectural Coatings (Paints and Thinners) 10.5 3%
12 Petroleum Marketing (Gasoline Evaporative Losses) 10.1 3% -
13 Food and Agricuiture (Crop Processing and Wineries) 10.1 3%
14 Recreational Boats ‘ 10.1 3%
15 Heavy Duty Gas Trucks 9.3 3%
16 Agricultural Burning 8.5 2%
17 Fam Equipment (Tractors) 8.3 2%
18 Residential Fuel Combustion 6.5 2%
19 Heavy Duty Diesel Trucks 5.1 1%

20 Off-road Recreational Vehicles 4.6 1%
- All Other Sources 48.8 13%
Total 366.4 100%

ARB 2005e - Modified to refiect revised estimates for the livestock categories of diaries, poultry,
and beef catile.

G-1
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TITLE 13. CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC HEARING TO CONSIDER ADOPTION OF EMISSION
STANDARDS AND TEST PROCEDURS FOR NEW 2007 AND LATER OFF-ROAD
LARGE SPARK-IGNITION (LSI) ENGINES AND FLEET REQUIREMENTS FOR
USERS OF OFF-ROAD LSI ENGINES

The Air Resources Board (the Board or ARB) will conduct a public hearing at the time
and place noted below to consider the adoption of new emission standards for 2007 and
later off-road large spark-ignition (LS!) engines, requirements for fleet users of such
equipment and verification procedures for retrofit control systems.

DATE: June 23, 2005
TIME: 9:00 a.m.
PLACE: San Joaguin Valley Air Pollution Contrei District

19580 East Gettysburg Avenue
Fresno, California 93726

or Via Videoconference (2 Locations)
District Northern Region Office

4230 Kiernan Avenue, Suite 130
Modesto, California 85358

District Southern Region Office
2700 M Street, Suite 275
Bakersfield, California 93301

This item will be considered at a two-day meeting of the Board, which will commence at -
9:00 a.m., June 23, 2005, and may continue at 8:30 a.m., June 24, 2005. This item

may not be considered until June 24, 2005. Please consult the agenda for the meeting,
which will be available at least 10 days before June 23, 2005, to determine the day on
which this item will be considered.

If you have a disability-related accommodation need, please go to
hitp://www.arb.ca.gov/htrni/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. TTY/TDD/Speech-io-
Speech users may dial 7-1-1 for the California Relay Service.
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INFORMATIVE DIGEST OF PROPOSED ACTION AND POLICY STATEMENT
OVERVIEW

Sections Affected: Proposed amendments and adoptions to title 13, California Code of
Reguiations, and the documents incorporated by reference therein: Amend sections
2430, 2433, and 2434. Amend the title of incorporated “California Exhaust Emission
Standards and Test Procedures for New-2001 and Later Off-Road Large Spark-ignition
Engines,” adopted September 1, 1993; and adopt incorporated “California Exhaust
Emission Standards and Test Procedures for New 2007 and Later Off-Road Large
Spark-ignition Engines.” Adopt sections 2775, 2775.1, 2775.2, 2780, 2781, 2782, 2783
2784, 2785, 2786, 2787, 2788, and 2789.

Backaround: The California Clean Air Act in Health and Safety Code sections 43013
and 43018 grants the ARE authority to regulate off-road mobile source categories.
Included are marine vessels, locomotives, utility engines, off-road motorcycles, and off-
highway vehicles. Measures within the 2003 State Implementation Plan for Qzcre
directed ARB staff ic develop regulations that continue efforts to reduce emissicns frem
LSi engines above 25 horsepower. |n crafting the proposal, the ARR staff deveicped an
outreach program that invoived LS engine and equipment manufacturars, emission
control system manufacturers, propane fuel refiners and distributcrs, end-user facility
operators, federal regulatory agencies, environmental/pollution prevention and pubiic
health advocates and other interested parties. ARB staff also held five public
workshops to solicit input as the proposed regulation was developed.

Over 90 percent of Californians breathe unhealthful air at times. To improve air quality
and human health, the United States Environmental Protection Agency (U.S. EPA) and
the ARB set ambient air quality standards for harmful air pollutants including ozone.

- Ozone is formed when hydrocarbons (HC) and oxides of nitrogen (NOx) combine
through chemical reactions in the atmosphere in the presence of sunlight.

To reduce HC and NOx emissions from off-road vehicles, the ARB adopted regulations
in fate 1998 requiring that new LSI engines be certified to a standard of 3.0 grams per
brake horsepower per hour (g/bhp-hr) HC+NOx starting in 2001. The regulation phased
in the standard such that by 2004, all new engines must meet this requirement. The
U.S. EPA later adopted its own LS| regulation incorporating test information cobtained
from the development of the 1998 ARB LS| reguiation. The U.S. EPA regulation
required all new LS engines nationwide to meet the same 3.0 g/bhp-hr standard as of
January 2004 and a 2.0 g/bhp-hr standard beginning in 2007.

As a result of these regulations, new LSt engines are now 75 percent cleaner than
previously uncontrolted engines and engines meeting the 2007 standard will be
approximately 85 percent cleaner. Opportunities exist, however, to further recuce
emissions from LS| equipment. First, forklifts accounted for six percent of all off-road
emissions in 2000 and this percentage is increasing. Second, there are large numbers
of uncontrolied LSt engines stiil in use that contribute significantly to the overal!
emissions inventory in California. For example, a forklift with an uncontrolled engine
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can produce as much emissions in three 8-hour shifts as one new car certified to
California’s lowest emission level would emit over its entire life. Finally, LS! engines are
generally based upon automotive engine technology and there are opportunities to
adapt advanced automotive-inspired emission control technologies into new and in-use
LS! equipment to cost-effectively reduce emissions.

in recognition of these factors, the 2003 State Implementation Plan included two
measures to further reduce emissions from LS| engines. The first measure proposed
that the California program harmonize with the U.S. EPA regulations by adopting the 2.0
g/bhp-hr emission standard for 2007 and beyond. The second measure proposed that
existing uncontrolled LS| engine emissions be reduced by 80 percent or to a 3.0 g/bhp-
hr verification level. The later measure also proposed that zero and near-zero emission
. standards be developed for new LSI engines. The proposed regulation described below
" meets the objectives of the two SIP measures.

Proposed Provisions Applicable to Engine Manufacturers

The proposal has three compenents for manufacturers of LS! engines. The first
compenent harmonizes the ARB standard with the more stringent U.S. EPA emission
standards and test procedures that become effective in 2007. Under this reguiremert,
rnanufacturers of 2007 and later model year engines must meet a nominal 2.¢ g/bhp-hr
HC+NOx and 3.3 g/bhp-hr carbon monoxide (CO) emission levels. The federal
requirement allows manufacturers to optionally certify according to the following
formula: (HC+NOXx) x (CO)*7®* <8.57. This optional certification standard provides
manufacturers the flexibility to let their CO emissions increase so that they may achieve
lower HC+NOx levels. The proposed regulation would incorporate these provisions
within the first component of the manufacturer lower emission standards.

The second proposed component would require that new 2010 and subsequent model
year engines meet a 0.6 g/bhp-hr HC + NOx with a corresponding CO emission
standard of 15.4 g/bhp-hr. The 0.6 g/bhp-hr level corresponds to the minimum HC+NOx
level on the HC+NOx versus CO emission trade off curve established by the U.S. EPA
optional certification formuia noted above. As such, the proposed 2010 standard is
consistent with the 2007 standard, but limits flexibility to the most stringent HC+NOx
emission level to maximize ozone benefits.

. The third proposed component establishes optional low emission standards below the .
2007 and 2010 mandatory standards. Under this component, engines could be certified
to optional tiered new engine standards of 0.1, 0.2, 0.4, 0.6, 1.0 and 1.5 g/bhp-~hr
HC+NOx through the 2009 model year, and 0.1, 0.2 and 0.4 g/bhp-hr HC+NOx in 2010
and beyond. The low emission standards provide fleet operators additional flexibility in
meeting the proposed fleet average emission requirements.
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Proposed Provisions Applicable to Fieet Operators

To address emissions from uncontrolled in-use (non-new) engines and encourage
zero-emission and lower-emission equipment, the ARB staff is proposing fleet average
emission requirements for large and mid-size fleets of equipment powered by LSl
engines, including forklifts, industrial tow tractors, sweepers/scrubbers, and airport
ground support equipment. Fleet size is determined by aggregating each operators
equipment in the State of Califomnia. Large LSI fleets are defined as those with more
than 25 pieces of equipment while mid-size fleets are defined as those with 4 tc 25
pieces of equipment.

Large fleets would have to meet more stringent fleet averages than mid-size fleets
because they have greater flexibility when incorporating combinations of -
emission-reduction strategies to achieve a prescribed level. Additionally, the flest
average would be more stringent for the forklift portion of the fleet than for the
non-forklift portion of the fleet.

The fleet average would be determined using the certification ievels of 2CC1 and newer
LSI engines and the retrofit verification levels of engines with retrofit kits. These vaiues
are ciearly indicated on the engine label. To makethe proposal less compiex-ard less
intrusive for operators while maintaining cost effective emission benefits, the fleet
average would not incorporate load factor, horsepower, or hours of use.

Small fleets, those with 1 to 3 pieces of equipment, would be exempt from the fleet
average reguirement and instead would be required to control all equipment by
January 1, 2011. The proposal would allow smai! fleets until 2013 to comply with the
requirements if the equipment has an hour of use meter and is used 250 hcurs per year
or less.

The proposal provides LSI fleets with the flexibility to incorporate any combination of
retrofits, fow-emission purchases, and zero-emission electric purchases to meet the
fleet average emission level.” Voiuntary low emission standards for manufacturers of
new LS1 engines will allow manufacturers to certify engines at levels significantly lower
than current or pending standards. The following table summarizes the proposed fleet
average emission levels for forklift and non-forkiift LS| fleets. :
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Fleet Average Emission Level Requirement (g/bhp-hr)

LS Fleet Type Number of units | By 1/1/2009 | By 1/1/2011 | By 1/1/2013
T e orm 26+ ‘i 2.4 17 I
ﬁ’g‘;:gfeifet ~ forklift 4-25 . 26 20 e
fhgiriiﬁizﬂee:; Large Non- | N/A ' 30 123 17
Small fleet 13 No uncontrolied equipment after

12/31/2010

Alternative Compliance Option for Agricultural-Related Fleets

ARB staff is proposing an alternative compliance option for agricuitural-refaied fleets
that would allcw additional time to control the highest emitting forklifts as long as steady
documented progress is made. The proposal reflects the longer retention pericds
characteristic of agricultural operations. Under this option, agricuitural fleet cperators
would be required to controi (1o a 3.0 g/bhp-hr level) ten percent of their uncontrolied
forklift fleet each year for ten years through retrofit, repower, or retirement.

Verification Procedure

ARB staff is also proposing a verification procedure for retrofit controi systems to
address in-use emissions and to provide fleet operators with additional cptions o meet
the proposed fleet average emission requirements. Such procedures will ensure that
the retrofit systems deliver real and quantifiable emission reductions.

The proposed verification procedures would apply to manufacturers of retrofit systems
soid in Califomia. These systems include but are not limited to, closed-lcop fuel controi
systems, fuel injections systems, and three-way catalysts.

COMPARABLE FEDERAL REGULATIONS

In 1998 California adopted emission standards for new LS| engines. Foliowing
California’s lead, in 2002 U.S. EPA did the same (Volume 67, Federal Register, page
68242, November 8, 2002; title 40, Code of Federal Reguiations, part 1048). As the
preambile to the federal regulations notes, the federal regulations extend California’s
standards for new LS| engines to the rest of the United States in 2004 through 2006 and
adopt more stringent standards for new LSI engines beginning in 2007.

In the staff's proposal, California would harmonize with the federal standards for new
L81 engines in 2007 through 2009 and would adopt yet more stringent California
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standards for 2010 and later. Optional reduced emission standards for new LS| engines
would be established in California for 2007 and later.

To further reduce emissions from LS| engines, the proposal requires California LS|
equipment operators to meet fleet average standards. To this end, the proposal allows
for retrofitting of in-use (non-new) LS! engines and proposes a verification procedure for
retrofit emission controls. The federal reguiations do not impose requirements on fleet
operators or on in-use engines.

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 entitled: Staff Report: Initial
Statement of Reasons for Proposed Rulemaking, Public Hearing to Consider Adcption
of Emissions Standards for New 2007 and Later Off-Road Large Spark ignition (LSI)
Engines and Fleet Requirements for Users of Off-Road LS! Engines.

Copies of the ISOR and the full text of the proposed regulatory language, in underiine
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 Public
Information Office, Air Resources Board, 1001 | Street, Visitors and Environmental
Services Center, 1% Floor, Sacramento, CA 95814, (916) 322-29%0 at least 45 days
prior to the scheduled hearing on June 23, 2005.

Upon its completion, the Final Statement of Reasons (FSOR) will be avaitabie 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 , Mr.
Mark Williams by phone at (816) 327-5610 or by email at mwilliam@arb.ca.gov, or to
Mr. Tom Evashenk by phone at (916) 445-8811 or by email at tevashen@arb.ca.gov..

Further, the agency representative and designated back-up contact persons to whom
nonsubstantive inquiries concerning the proposed adminisirative action may be directed
are Artavia Edwards, Manager, Board Administration & Regulatory Coordination Unit,
(916) 322-6070, or Alexa Malik, Regulations Coordinator, (916) 322-4011. The Board
has compiled a record for this rulemaking action, which includes ail the information upon
which the proposal is based. This material is available for inspection upon request to
the contact persons.

This notice and the ISOR are available on the ARB Internet site for this rulemaking:
hitp:/fwww arb.ca gov/regact/lore2005/ore2008 . ntm. All subsequent regulatory
documents, including the FSOR, will be available from the same Internet site when
completed.




133

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED

The determination of the Board’s Executive Officer conceming the costs or savings
necessarily incurred by the public agencies and private persons and businesses in
reasonabie compliance with the proposed regulations are presented below.

Pursuant to Government Code sections 11346.5(a)(5) and 11346.5(a)(6), the Executive
Officer has determined that the proposed regulatory action will not create 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 savings to state or local agencies.

In general, local and state agencies will need to take to comply with the regulatory
standards by purchasing new low emission equipment or by retrofitting existing
equipment. However, the staff analysis concludes that over the lifecycle of the
equipment, a reduction in operating costs through improved fuel use and reduced
maintenance can offset the increased initial cost. '

In developing this reguiatory proposal, the ARB staff evaluated the potential economic
impacts on representative private persons or businesses. An 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 1, CCR, saction 4, that the
proposed reguiatory action will affect small business. :

The Executive Officer has also determined that adoption of the proposed regulatory
action will not have a significant statewide adverse economic impact directly affecting
businesses, including the ability of California 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 California, the creation of new businesses or elimination of
existing businesses within the State of California, or the expansion of businesses
currently doing business within the State of Califomia. An assessment of the economic
impacts of the proposed regulatory action can be found in the ISOR.

In accordance with Government Code sections 11346.3(c) and 11346.5(a)(11), the
Executive Officer has found that the reporting requirements of the reguiation which
apply to businesses are necessary for the health, safety, and welfare of the people of
the State of California.

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

BENEFITS OF THE PROPOSAL

The staff analysis of the proposal indicates that the statewide emissions benefit
associated with the new engine standards and operator fleet average emission level
requirements will exceed 13 tons per day of HC+NOx in 2010 and 6 tons per day of
HC+NOx in 2020. The emission benefit in the South Coast Air Basin (SCAB) will
exceed 6 tons per day in 2010, which corresponds to the upper range of the Board's
state implementation plan commitment for ozone. The cost-effectiveness of the
proposal compares favorably with that of other mobile source regulations promuigated
by the ARB. .

SUBMITTAL 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 considerad by the Board,
written submissions not physically submitted at the hearing must be received no iater
than 12:00 noon, June 22, 2005, and addressed to the following:

Postal mail is to be sent to:

Clerk of the Board

Air Resources Board -

1001 | Street, 23" Floor
Sacramento, California 85814

Electronic mail is to be sent to: lore2005@)listserv.arb.ca.gov and received at the ARB
no later than 12:00 noon, June 22, 2005.

Facsimile transmissions are to be transmitted to the Clérk of the Board at
- {916) 322-3928 and received at the ARB no later than 12:00 noon, June 22, 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 1o the hearing 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 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, sections38002, 39003, 39500, 39600, 39601,39650-39675, 43000, 43011,
43013, 43017, 43018, 43101, 43102, 43104, 43600, and 43700, and 43104. This
action is proposed to implement, interpret and make specific Health and Safety Code
" sections43000, 43009.5, 43013, 43017, 43018, 43101, 43102, 43104, 43105, 431086,
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43107, 43150, 43151, 43152, 43153 43154,43204, 43205 43205.5, 43210 43210.5,
43211 and 43212.

HEARING PROCEDURES

The public hearing will be conducted in accordance with the California Administrative
Procedure Act, title 2, division 3, Part 1, chapter 3.5 (commencing with section 11340)
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 regulatcry text from the ARB's Public
information Office, Air Resources Boar, 1001 | Street, Visitors and Environmental
Services Center, 1% Fioor, Sacramento, California 95814, (216) 322-2950.

CALIFORNIA AIR RESOURCES BOARD

( /:’": é,é_:—_,:’ f’:r/z'-’:?,
Catherine Witherspoon [~

Executive Officer
Date: April 26, 2005

The energy challenge faciﬁg California is real. Every Cafifornian needs fo take immediate action o reduce energy consumgtion.
For a list of simple ways you can reduce demand and cut your energy costs see our Web ~site at 1w g oo,
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CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
AIR RESOURCES BOARD

STAFF REPORT:

CINITIAL STATEMENT OF REASONS FOR PROPOSED RULEMAKING,
PUBLIC HEARING TO CONSIDER ADOPTION OF EMISSION STANDARDS AND
TEST PROCEDURES FOR NEW 2007 AND LATER
OFF-ROAD LARGE SPARK-IGNITION (LSI) ENGINES AND
FLEET REQUIREMENTS FOR USERS OF OFF-ROAD LSI ENGINES

This report has been reviewed by the staff of the California Air Resources Board and
approved for publication. Approval does not signify that the contents necessarily refiect .
the views and policies of the Air Resources Board, nor does the mention of trade names

or commercial products constitute endorsement or recommendation for use.

Date of Release: May 6, 2005
Scheduled for Consideration: June 23, 2005
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EXECUTIVE SUMMARY

Air quality in California has improved dramatically over the past 30 years, due in large
part to the continued progress in controliing pollution from mobile sources. Despite the
achievements to date, many parts of the state still do not meet state or federal
health-based ambient air quality standards. More people are driving, and those same
people are driving more miles — ozone/smog is still a serious problem. Clear!y all
sources of pollution must be addressed and controlled if California is going to meet and
sustain its air quality goals.

In 1898 the California Air Resources ™ ~=rd (ARB or Board) first adopted emission
standards for large spark ignition (LS -iines of 25 horsepower or larger. These
engines are used in off-road equipment including forklifts, airport ground support
equipment, sweepers, and scrubbers. The full implementation of the emission
standards in 2004 successfully required engine manufacturers and a variety of
equipment that run on gasoline or propane to apply control technologies and strategies
for light-duty on-road vehicles to engines in this category. As a result of the new
standards, emissions from new engines were reduced by approximately 75 percent.

Building on this success, the United State Environmental Protection Agency (U.S. EPA)
harmonized with California’s standards and adopted more stringent requirements for
new engines produced for the 2007 and later model years. The federal program
demonstrated that additional reductions were technically feasible and cost-effective.

In evaluating the federal program, the state of technology, and the commitments made
- by the ARB within the 2003 State Implementation Plan for Ozone, ARB staff determined
that further reductions from new and from in-use engines were achievable and
necessary. Consequently, the ARB staff began the proposed rulemaking in 2004 to
develop new requirements that would ultimately inciude new engine certification engine
standards for equipment manufacturers and in-use fleet-average requirements for users
of the equipment. The key elements of the proposal include:

Requirements for Engine Manufacturers

- Alignment with the engine certification standards adopted by the U.S. EPA
beginning in 2007.

= Alignment with additional requirements of the federal rule including more vigorous
test procedures and on board diagnostics.

e  More stringent emissions standards for 2010 and later based on control
technologies needed to meet the standard for 2007 but optimized to reduce
hydrocarbon (HC) and oxides of nitrogen (NOx) emissions.
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. Optional lower-emission standards that allow engine manufacturers to provide
additional value to fleet users.

Requirements for Fleet Users

" Fleet average requirements for operators of specific LSt equipment: forkiifts,
sweeper/scrubbers, industrial tow tractors and airport ground support equipment.

=  The operator is provided the flexibility to use a combination of retrofits, lower-
emission purchases, and zero-emission electric purchases to meet the fleet
average emission level beginning January 2009 and becoming progressively more
stringent over time.

. An alternative compliance option for agricultural fleets to address issues specific to
this industry.

Verification Procedure for Manufacturers of Retrofit Emission Control Systems

. A new procedure for verifying LSI retrofit emission control systems to address
emissions from existing engines, consistent with adopted requirements for_diesel
retrofit systems.

Economic and Environmental Impacts

The proposed 2007 emission standards for engine manufacturers are not expected to
create significant economic impacts as manufacturers are already developing engines
to comply with the federal 2007 standards. The proposed standards for 2010 and later
leverage work already being done to meet the federa! program and thus provide
extremely cost effective emission reductions of $0.13 per pound.

The proposed fleet standards will require operators to procure low- and zero-emission
equipment and address uncontrolled equipment within their fleets. The use of compliant
new engines and the retrofit of existing engines have been shown to reduce fuel use
and improve engine life, thus creating cost savings for equipment users making the fleet
standards also extremely cost effective. The cost-effectiveness ranges from $0.13 per
pound for lower-emission equipment to $1.40 per pound for electric equipment. The
proposed implementation date of January 2009 will provide time and flexibility to fleet
operators as they work to comply with the standards.

The primary benefits of the proposed regulation will be a reduction in smog-forming
pollutants to Californians. The ARB staff projects that the application of control systems
to both existing and new engines will reduce hydrocarbon and oxides of nitrogen
emissions by more than 13 tons per day in 2010 and 6 tons per day in 2020.
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Staff Recommendation

The ARB staff recommends that the Board adopt the amendments and additions as
proposed in this initial Statement of Reasons. The proposed amendments provide
significant fiexibility to fleet users while addressing the highest-poliuting equipment up
front and putting in place cleaner engine standards for the longer term. The
amendments meet ARB's commitments contained in the 2003 State Implementation
Plan for Ozone and provide cost-effective emission reductions from both new and
existing engines. -
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1 INTRODUCTION

The California Clean Air Act (CCAA) as codified in the Health and Safety Code

sections 43013 and 43018 grants the Air Resources Board (ARB) authority to regulate
off-road mobile sources of emissions. These sources include, but are not limited to
marine vessels, locomotives, utility engines, off-road motorcycles, and off-highway
vehicles. Off-road large spark-ignition (LSI) engines are a subcategory of off-road
engines subject to ARB regulation. The ARB estimates that there are approximately
88,000 LSI engines in 2004. Statewide hydrocarbon (HC) and oxides of nitrogen (NOx)
. emissions from LS| equipment are approximately 15 and 54 tons per day, respectively.
Forklifts represent almost half of the LSI engine population and more than 85 percent of
the HC+NOx emissions.

Typical applications for off-road LSI engines inciude forklifts, portable generators, large
turf care equipment, irrigation pumps, welders, air compressors, scrubber/sweepers,
airport service vehicles, and a wide array of other agricultural, construction and general
industrial equipment. The engines used are typically derived from automobile engines,
and are most commonly fueled by gasoline or quueﬁed petroleum gas (LPG).

The ARB first adopted emission standards for off-road LS| equipment over

- 25 horsepower (19 kilowatts) in 1998, with implementation beginning in the 2001 mode!
year. The proposed amendments contained within this rulemaking continue the ARB’s
efforts to achieve the greatest cost-effective reductions possibie from the category. The
proposal would harmonize ARB’s new engine emission standards to the federal
program in 2007 and establish more stringent new engine emission standards in 2010.
The proposal would also allow optional iower-emission standards and establish new
requirements for operators to accelerate the introduction of cleaner engines and provide
a procedure for certifying retrofit systems for engines already in-use.

1.1 Overview

This report presents the proposed regulation to further reduce HC+NOx emissions from
off-road equipment with LS! engines of 25 horsepower or more (greater than

19 kilowatts). A summary of the requirements of the proposal is presented in Section 3
of the Staff Report.

This report also provides the information that ARB staff used to develop the proposal.
This information includes:

e Current and pending requirements to reduce emissions from off-road LSI engines;

» Current emission inventory and operational characteristics of off-road LS| engines;

* A summary of the proposed reguiation including a discussion of applicability,
proposed requirements, and record keeping and reporting requirements;

» A summary of compliance options, including a discussion of avaitable zero- and
lower-emission technoiogies and compliance scenarios;
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¢ A discussion of the environmental and economic impacts of implementing the
proposal; and
+ Additional considerations.

The regulatory text and other supporting information for the various elements of the
proposai are found in the Appendices.

The manufacturer lower-emission standards will ensure that all new LS! engines and
equipment achieve the most cost-effective emissions reductions possible. The
operational requirements will ensure that users, owners, and operators of both new and
in-use off-road LS| equipment reduce overall emissions to the maximum extent
possible. Operational requirements are the fleet average emission level established for
large and mid-size fleets, the proposed annual requirements established for fleets used
in agricultural crop preparation services, and the requirement that small fleets address
their uncontrolied equipment. Finally, record keeping and reporting requirements
provide the ARB staff the ability to ensure compliance with the fleet average or draw
down provisions of the regulation, while the labeling requirements provide operators
with labeling information for determining compliance with their fleet average provisions.

In developing the proposal, there were a number of technical and policy issues that had
{o be addressed. These included defining a test method for verifying retrofit emissions,
early new engine certification and retrofit emission control system verification
procedures, and harmonization with federal LS} requirements developed by the United
States Environmental Protection Agency (U.S. EPA). Additional issues are discussed in
Section 9, Additional Considerations.

1.2  Regulatory Authority

The CCAA grants the ARB authority to regulate off-road mobile sources of emissions.
These mobile sources inciude, but are not limited to marine vessels, locomotives, utility
engines, off-road motorcycles, and off-highway vehiclies. Off-road large spark-ignition
engines are a subcategory of off-road engines subject to ARB reguiation. The proposal
addresses new and non-new off-road LS| equipment greater than 25 horsepower

(19 kilowatts) for which California retains reguiatory authority. Off-road LSi equipment
with engines greater than 25 horsepower, but a displacement of less than one liter, are
not inciuded as part of this proposal.

The proposa! does not address new equipment under 175 horsepower used primarily in
farm equipment or vehicles and in construction equipment or vehicles as the U.S. EPA
has sole authority to control emissions from this equipment. U.S. EPA’s authority is
based on federal Clean Air Act section 209(e)(1)(A) which preempts states from
adopting or enforcing any standard or other requirement relating to the control of
emissions of new engines in these categories. Because of this preemption, significant
emissions from the subject engine category are beyond ARB's authority to regulate.
However, as discussed in the summary of existing federal regulations in Section 2.2, the
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ARB staff worked closely with the U.S. EPA in their development of a nationwide federal
rule to cover all engines in this category.

To define the scope of the preemption, U.S. EPA adopted regulations at title 40, Code
of Federal Regulations, section 85.1601, et seq. The federal regulations provide that a
given type of equipment is treated as farm equipment if the equipment is “primarily used
in the commercial production and/or commercial harvesting of food, fiber, wood, or
commercial organic products or for the processing of such products for further use on
the farm.” A similar determination of primary use is applied for construction equipment,
defined as equipment used in constructlon and located on commercial construction
sites.

To further identify preempted equipment, ARB estabiished a iist of the types of
equipment that did or did not constitute construction or farm equipment based on

U.S. EPA regulations and discussions with various trade organizations. For equipment
over 25 horsepower, ail equipment was considered to be construction or farm
equipment except for the 11 categories listed below. In ARB’s initial 1998/1999
rulemaking to establish standards for large spark-ignition engines, the non-preempted
types were refined and specified as:

Airport Ground Power

Baggage Handling

Forklifts that are neither rough terrain nor powered by diesel engrnes
Generator Sets

Mining Equipment not otherwise pnmanly used in the construction industry
Off-highway Recreational Vehicles :

Other Industrial Equipment

Refrigeration Units less than 50 hp

Scrubbers/Sweepers

Tow/Push Equipment

Turf Care Equipment

1.3  Applicability

The manufacturer lower-emission standards presented in Section 3.1 apply to engines
greater than 25 horsepower used predominantly in the 11 categories of equipment listed
above, just as the standards in the original LSI rule did. However, the proposed
standards do not address the component of these engines with a displacement of less
than or equal to 1 liter. This is a change from the original LS| rule, which established
two sets of new engine emission standards — one for engines with a displacement
greater than 1 liter, and one for engines with a displacement of less than or equal to

1 liter. The change reflects a feature of the U.S. EPA regulatory language for their
Class il engines (less than 19 KW): when the U.S. EPA sets new standards for these
engines, the same standards automatically apply 1o engines greater than 19 kW, but
with a displacement of less than 1 liter. The U.S. EPA plans to propose new standards
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for their Class !l engines by the end of this year that are significantly iower than the
current standards.

The fleet average emission level proposal (fieet average) presented in Section 3.2
applies to airport ground support equipment (GSE). Examples of GSE include forklifts,
tugs, belt ioaders, bobtails, cargo loaders, lifts, air conditioner, service trucks, de-icers,
fuel delivery trucks, and ground power units. The fleet average also applies to
sweeper/scrubbers, non-GSE forklifts, and non-GSE industrial tow tractors.

However, most, and possibly all GSE in the South Coast Air Basin would be exempt
from the in-use requirements of this proposal through 2010 because their emissions are
already addressed in a 2002 Memerandum of Understanding (MOU) between the ARB
and the basin’s airiines (GSE MOU, 2002). Staff is proposing that GSE in the South
Coast Air Basin be phased into this regulation following expiration of the MOU. Any
extension of the MOU or development of a similar agreement signed by the ARB to
other locations within California could preempt the GSE fleet requirements of this
proposal as well.

Additionally, 46 percent of the engines that were ceriified in the 2004 model year for
sweeper/scrubber applications had a displacement of one liter or less (ARB, 2005a).
These engines would not be subject to this proposal.

Diesel equipment, including diesel forklifts, would not be subject to the requirements of
this proposal as the ARB typically regulates diesel or compression ignition engines
separately from LSi engines. This is in part due to the different poliutants and
measuring techniques. However, the particulate emissions from diesel-fueled engines
have been identified as a toxic air contaminant (TAC). TACs are those air pollutants -
that may cause or contribute to an increase in death or serious iliness or may pose a
present or future hazard to human health. Consequentiy, the ARB is separately
controlling emissions from diesel-fueled applicatioris in an expedited timeframe, typically
by establishing state-of-the-art technology requirements (e.g., a requirement to retrofit
diesel engines with particulate filters). Proposed requirements for in-use diesel forklifts
are expected in late 2005.

1.4  Air Quality Needs and the Emissions from LSl |

The ARB is responsible for protecting public health and the environment in California
from the harmful effects of air pollution. To carry out this responsibility, the ARB
establishes health-based ambient air quality standards. These standards identify
outdoor pollutant leveis that are considered safe for the public — inciuding those most
sensitive to the effects of air pollution, such as children and the elderly. The ARB has .
set standards for eight criteria poliutants, inciuding ozone. The ARB then works in
cooperation with 35 iocal air districts and the U.S. EPA on strategies to attain the State
and federal standards. Despite significant success in reducing overall pollution leveis,
air pollution continues to be an important public health problem. Air monitoring shows
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that over 90 percent of Californians breathe unhealthy ievels of one or more air
pollutants during some part of the year.

1.4.1 Health tmpacts of Exposure to Ozone

The proposed regulation will reduce the public’s exposure to ground-level ozone by
reducing NOx and HC emissions, which are precursors to the formation of ozone in the
lower atmosphere. Ozone, an important ingredient of smog, is a highly reactive and
unstable gas. Symptoms of ozone exposure include coughing, chest tightness,
shortness of breath, and the worsening of asthma symptoms. Repeated exposure to
ozone can make people more susceptible to respiratory infection, lung inflammation and
tissue damage, and can aggravate preexisting respiratory diseases, such as asthma. It
can damage the respiratory tract, causing inflammation and lmtation which can result in
breathing difficulties.

Currently, the state’s strategies for reducing emissions from all sources are contained
within the State Implementation Plans or SIPs. The SIPs establish blueprints for
California’s efforts to achieve attainment of ambient ozone and particulate matter
standards throughout the state. L.SI-emission reductions are part of both the ARB s
ozone and particulate matter SIPs.

2 CURRENT REGULATIONS AND INVENTORY'
21 California LS| Regulation

In 1998 the ARB adopted LS| regulations that addressed the state's obligations under
the 1994 Ozone SIP. The regulations represented the first part of a collective effort by
the ARB and the U.S. EPA to work together to develop a harmonized national program.
The reguiations required new LS| engines sold in California to be certified to a standard
of 3.0 g/bhp-hr of HC+NOx phased in from 2001 to 2004.

2.2 Federal LSl Regulation

As mentioned in the discussion of regulatory authority, the federal Clean Air Act
Amendments of 1890 preempt California from controlling emissions from farm and
construction equipment under 175 horsepower. To ensure that this preemption did not -
result in significant levels of unaddressed emissions from the subject engine category,
the ARB staff worked closely with the U.S. EPA in their development of a nationwide
federal rule to cover all engines in this category.

The federal rule, which addressed the abligations of the California SiP for ozone, was
finalized in 2002 (U.S. EPA, 2002). it regulated emissions from farm and construction
equipment in California in the absence of ARB's authority to do so. The federal rule and
California’s 1998 regulations were harmonized as much as possible to minimize



152

confusion and expenses that would result from significantly different state and federal
requirements,

The U.S. EPA regulation required that LS| engines nationwide meet the same

3.0 g/bhp-hr standard beginning in 2004 as required in California. The federal
regulation also included a more stringent standard beginning in 2007, requiring that new
LSI engines meet a 2.0 g/bhp-hr standard using a more rigorous transient testing
protocol. it additionally contains evaporative emission and in-use requirements that
were not contained in the 1998 California regulation. As with the Califomnia regulation,
the federal rule contained a durability requirement.

2.3 2003 State Implementation Plan for Ozone

As a result of the State and federal regulations, new LS| engines are now 75 percent
cleaner than an uncontrolled LS| engine, and will become even cleaner beginning in
2007. This is only one of numerous efforts that have allowed California’s air quality
program to achieve impressive clean air progress over the past decades. From 1980 to
2000, peak ozone concentrations in the Los Angeles area declined over fifty percent
and the number of unhealthy days declined by almost half.

However, California still has a long way to go to achieve its clean air goals — over

90 percent of Californians still breathe unhealthy air at times each year. As a result, the
ARB is now addressing the significant opportunity that exists to further reduce HC and
NOx emissions from LS! equipment. There are several factors that contribute to this

opportunity.

First, LS| equipment accounted for approximately six percent of all off-road emissions in
2000 and this percentage is increasing (ARB, 2003). Second, there are large numbers
of uncontrolled LS! engines still in use. These engines can emit 12 g/bhp-hr or more of
HC+NOx, contributing significantly to the smog problems in California. To put this in
perspective, one uncontrolled LS| engine can emit as much pollution in three 8-hour
shifts as one passenger car certified to California’s cleanest standard during its entire
life. Third, LS| engines are generally based on automotive engine technology and can
thus incorporate advanced automotive-inspired emission control technologies to
dramatically reduce emissions whiie still meeting operational requirements. Finally,
zero-emission (electric now, and hydrogen fuel cell in the future) forklifts are available to
provide even greater emission benefits while in many cases reducing overall life cycle
costs. :

In recognition of these opportunities, the 2003 SIP included two measures for LSI
engines. The first measure proposed that California harmonize with the 2007 U.S. EPA
2.0 g/bhp-hr emission standard. The second measure proposed that emissions from
existing or in-use LS| engines be reduced by 80% or to a 3.0 g/bhp-hr verification level.
The latter measure also proposed that new standards be developed that reflected the
availability of zero- and near-zero-emission technologies.



153

24 LSI Inventofy

The ARB’s OFFROAD emission inventory model, adopted in 1898 and updated
continually, was used to estimate the emissions inventory for off-road LS| engines as
well as for all other off-road mobile sources (ARB, 1998b). The emission inventory for
~ off-road LS| engines includes total emissions of criteria poliutants and particulate
matter. The OFFROAD model can be used to produce annual emission inventories as
well as future year forecasts for the entire state-or subtotals for each air basin and
county in California.

2.4.1 Emission inventory

The annual average statewide emissions inventory for certain off-road LS! equipment
categories and the total off-road LS| category are provided in Table 2.0 below. As
shown in the table, off-road LS| equipment contributed about 70 tons per day of HC and
NOx in 2004. In 2010, the emissions inventory for these criteria pollutants is projected
to be roughly 35 tons per day of HC and NOx. The emissions from off-road LS| are
projected to decrease batween 2004 and 2010 despite a projected five-percent increase
in equipment population during this timeframe. This overall decrease in emissions from
this equipment category can be attributed to the impact of the emission standards that
were adopted in 1998 for 2001 and subsequent model year new off-road LS! engines.
This trend, while certainly positive, does not match efforts to reduce emissions from
other off-road categories.

" Table 2.0: Off-Road LS] Equipment Emissions Inventory
2004, 2010, 2020 Statewide Annual Average'

(tons per day)
Year Population ‘HC . NOx
2004 87687 15.4 548
2010 92104 7.5 28.3
2020 96964 4.4 ' 19.0

' The current OFFROAD inventory shown in Table 2.0 does not reflect the impact of U.S. EPA’s lower-
emission standards for non-preempt off-road LS| engines starting in 2007.

- The equipment categories shown in Table 2.1 represent the largest contribution to the
overall off-road LS! inventory and are the focus of the regulatory proposal for fleet
users. As calculated from Table 2.1, emissions from these three categories account for
greater than 80 percent of the total HC+NOx off-road LS| emission inventory in 2004,

“and atmost 94 percent of the non-preempt HC+NOx emissions. In terms of equipment
population, the categories account for 60 percent of the total off-road LS| equipment
population in 2004.
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Table 2.1: Off-Road LS| Equipment Emissions Inventory

for Certain Equipment Categories

{tons per day)

Category HC NOXx HC NOx HC NOXx
industrial Forklifts 11.8 40.4 53 19.9 3.4 15.6
Airport Ground
Support Equipment 0.6 3.3 0.3 1.5 0.2 10
Sweeper/Scrubbers 0.2 08 0.1 0.3 0.1 0.2

2.4.2 Uncontrolled Emissions inventory

The emissions inventories presented in the previous section include both uncontrolled
equipment and emission-certified equipment. Emission standards for off-road LSI
engines were adopted by the ARB in 1998 and became effective through a phase-in
scheduie from 2001 through 2004. As such, uncontrolled equipment still accounts for a
significant fraction of the total emission inventory from off-road LSI equipment.
However, the emission contribution from uncontrolied equipment to the total LSI
emission inventory will decrease as more new emission-certified equipment enters the
fleets and older, uncontrolied equipment is retired. Figure 2.0 below shows the
emissions inventory for uncontrolled equipment compared to the total LS| emissions
inventory. :
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Figure 2.0: Emission Trends for Uncontrolled Off-Road LS! Equipment
Compared to All Off-Road LSI Equipment
Statewide Annual Average
(HC + NOx, tons per day)
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As discussed above, the 1998 regulations did not become fully effective until 2004.

This effect can be seen in Figure 2.0 where the emissions from uncontrolied off-road
LSi equipment represent the majority of the total emissions from all off-road LS!
equipment. The relative emissions from uncontrolied off-road LS! engines are projected
to decrease due to the expected retirement of older uncontrolled equipment and the
increased penetration of emission-certified equipment. However, in the near term, the
emissions from uncontirolled off-road equipment still remain significant at about 8 tons
per day of HC+NOx statewide in 2010.

2.4.3 Gasoline and Alternative Fuels

The OFFROAD model distinguishes between gasoline LSI equipment and LSI
equipment using alternative-fuels, mainly propane and some natural gas. Figure 2.1
shows the relative emissions contribution of gasoline and alternative-fuel off-road LS
equipment for 2004, 2010, and 2020. At the time of the 1998 OFFROAD emission
inventory for LS| equipment, total propane emissions were slightly iower than total
gasoline emissions because 38 percent (ARB, 1998c) of LS| forklifts and most other
off-road LS| equipment such as generators and aerial lifts used gasoline. However, by
2020, emissions from propane-powered off-road LS| equipment are expected to be
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greater than those from gasoline-powered off-road LS| equipment. This is due to the
increasingly greater use of propane equipment by fieets.

Figure 2.1: Emission Trends for Gasoline and Alternative-Fuel

Off-Road LS| Equipment Statewide Annual Average
(HC+NOx, tons per day)
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244 Typical Duty Cycle and Operational Characteristics

Off-road LSI engines are used in a wide variety of appiications and duty cycles. The
ARB's OFFROAD emissions inventory model for off-road LS| equipment includes the
following major equipment categories: agricultural, airport ground support, construction,
light-duty commercial, light-duty industrial, and lawn and garden. Within each of these
equipment categories are equipment types separated according to horsepower rating,
fuel type, and federal preemption designations.

The diverse nature of off-road LS! engine applications is refiected in the wide array of
duty cycles that can be observed for this group of engines and equipment. Off-road LSI
equipment operation can range from constant speed operation to operations requiring
very rapid transient response. The OFFROAD model contains default load factors for
different equipment types, ranging from 0.20 to 0.95. Likewise, the annual hours of
operation for LS! equipment range from 22 hours per year to 8,500 hours per year.
(ARB, 1998c)

10
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The OFFROAD model does not track the number of owned equipment versus leased or
rented equipment. Since the majority of off-road LSI engines are used in commercial

- applications, fieet operators sometimes prefer to lease their equipment, especially when
packaged with an equipment maintenance program. This arrangement would minimize
their capital outlay as well as reducing the need to acquire in-house expertise to service
the equipment. Fleet operators could also rent additional equipment to help them fulfill
shorter-term or peak work demand. At the time the ARB first adopted emission
standards for off-road LS| equipment in 1998, industry data showed that about
50 percent of alt forklifts are either leased or rented (Gas Research Institute, 1995).
Although the Iarge percentage of leased and rented equipment does not have a direct
impact on the emission inventory, it does create issues regardmg responsibility to
comply with regulatory reqmrements

3 REGULATORY PROPOSAL

Staff has been working with LS| engine and equipment manufacturers and distributors,
emission control system manufacturers, propane fuel refiners and distributors, end-user
facility operators, federal regulatory agencies, environmental/pollution prevention and
public health advocates and other interested parties since January 2004 to identify tools
for reducing emissions from LS| engines and equipment. Staff evaluated many tools
and analyzed numerous regulatory options. The most promising options initially
analyzed were manufacturer lower-emissions standards, fleet average requirements
and the required use of zero-emission equipment. Staff conducted workshops in May
and August 2004 on these three primary options and has developed a combined
proposal that includes elements of the first two. This combined approach was then
presented at two workshops held in March 2005.

The central element of the proposed regulation is a near- to mid-term fleet average
requirement for fleet operators. The requirement would mitigate emissions from
uncontrolled equipment and encourage fleets to procure lower-emission or electric
equipment. The fleet requirements would be coupled with lower-emission standards for
engine manufacturers to ensure that cleaner LS equipment would be available. To
further reduce emissions and to provide options to fleet operators, the proposal includes
optional tiered lower-emission standards for new engines and verification levels for
retrofit emission control systems. Before discussing the fleet average requirements, the
next section provides a summary of the proposed new engine standards for
manufacturers. :

3.1  Manufacturer Lower-emission Sténdards Proposal

The proposed manufacturer lower-emission standards is comprised of three
components as discussed below.

11
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3.1.1 2007 Standard

The first component harmonizes the ARB standard for new LS| engines with the more
stringent U.S. EPA emission standards and test procedures that become effective in
2007. Under this requirement, manufacturers of new 2007 and later model year
engines would be required to meet nominal 2.0 g/bhp-hr (2.7 g/kW-hr) HC+NOx and
3.3 g/bhp-hr (4.4 g/kW-hr) carbon monoxide (CO) emission levels. The federal
requirement also allows manufacturers to alternatively certify according to the following
formula: (HC+NOx) x (CO)*"® < 8.57. This is shown in Figure 3.0. This alternative
certification standard provides manufacturers the flexibility to let their CO emissions
increase so that they may achieve lower HC+NOx levels.

Figure 3.0: Alternative Federal Certification

CO vs. NOx+HC
Duty-cycle standards

0.8 g/kW-hr standard

CO. g/kW-hr
ceBd8ad3RE&

0o 05 1 15 2 25 3 35 4
HC+NOX, g/kW-hr

3.1.2 2010 Standard

The second manufacturer component would require that new 2010 and subsequent
mode! year engines meet a 0.6 g/bhp-hr (0.8 g/kW-hr) HC+NOx standard with a
corresponding CO emission standard of 15.4 g/bhp-hr (20 g/kW-hr). Staff does not
believe that the 0.6 g/bhp-hr standard in 2010 is excessively stringent. In actuality, it
mirrors the U.S. EPA’s existing 2007 standard because it corresponds to the minimum
HC+NOx level allowed by the U.S. EPA altemnative certification formula above. Stated
another way, the proposed 2010 standard is consistent with the 2007 standard, but
limits calibration flexibility to the most stringent HC+NOx emission level to maximize
ozone precursor benefits. The 0.6 g/bhp-hr (0.8 g/kW-hr) standard is represented
graphically on the HC+NOx vs. CO emission trade-off curve in Figure 3.0 above by an
arrow. Approximately three-quarters of the engine families that certified in 2004 for use
in forklifts had combined tested HC+NOx emissions of 0.6 g/bhp-hr or below.

12
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3.1.3 Optional Certification Standards

The third manufacturer component would estabiish optional lower-emission standards
below the 2007 and 2010 mandatory standards. Under this component, model year
2007 through 2009 engines could be ceriified to optional tiered new engine standards of
0.1,0.2,04, 0.6, 1.0, and 1.5 g/bhp-hr HC+NOx (or the equivalent g/kW-hr standard).
For modei year 2010 and beyond, engines could be certified to optional standards of
0.1, 0.2, and 0.4 g/bhp-hr HC+NOx. These lower-emission standards provide fleet
users additional flexibility in meeting the proposed fieet average emission level

" requirements discussed in the following section. The optional standards also provide
those manufacturers that make their equipment less polluting an opportunity to certify at
the lower standard and eam credit, thus providing additional incentives to develop
cleaner LSI equipment.

3.1.4 Test Procedures

The regulatory proposal would incorporate by reference, with minor modifications, the
test procedures adopted by the U.S. EPA as part of their regulations for LSI engines,
finalized in 2002. In building on the efforts for ARB’s 1998 regulation, EPA also added
more stringent voluntary Blue Sky Series emission standards; new requirements-for
evaporative emissions, and engine diagnostics system. In most of the cases where
individual provisions differ, the EPA language is more general than that adopted by
ARB, rather than being incompatible. ARB staff has proposed that LS! reguiations
harmonize with EPA’s language that will apply to 2007 model year and later LS| engines
while maintaining ARB’s current provisions, such as certification procedures and an
in-use testing program. Appendix A.3 contains the regulatory amendments to U.S.
EPA'’s test procedures.

- 32  Fleet Average Emlssaon Level Proposal

ARB staff is proposing fleet average emission requ:rements (fleet averages) for Iarge

- and mid-size ﬂeets of forklifts, GSE, sweeper/scrubbers (with a displacement greater
than one liter)', and non-GSE industrial tow tractors beg:nnmg January 1, 2009. Fleet
size is determined by aggregating an operator’s equipment in the State of California.
Large LS| fleets as proposed are those with more than 25 pieces of equipment whlle
mid-size LS| fleets would be those w1th 4 to 25 pieces of equipment.

Under the proposal, large fleets would have to meet a more stringent fleet average than
mid-size fleets due to their greater flexibility in incorporating combinations of
emission-reduction strategies. Likewise, the fleet average would be more stringent for
the forklift portion of the fleet than for the non-forklift portion of the fleet.

' Forty-six percent of the engines that were certified in the 2004 model year for use in sweeper/scrubbers
had a displacement of one liter or less (ARB, 2005). These engines are not subject to the LS| proposal -
_and the equipment containing them is not subject to the fleet average requirement.

13
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The fleet average would be determined using the certification levels of 2001 and newer
LSI engines and the retrofit verification levels of engines with retrofit kits. To make the
proposal less complex and less intrusive for the typical fleet operator while maintaining
cost effective emission benefits, the fleet average will not incorporate load factor,
horsepower, or hours of use. -

The proposal provides the LS| fleet operator with the flexibility to use any combination of
retrofits, lower-emission purchases, and zero-emission electric purchases to meet the
fleet average emission level, which becomes progressively more stringent over time.
The following table summarizes the proposed fleet average emission levels for forklift
and non-forklift LSl fleets.

Table 3.0: Fieet Average Emission Level Requirements
(g/bhp-hr (g/kW-hr) of HC+NOx)

LSI Fleet Type Number of units | By 1/1/2009 | By 1/1/2011 | By 1/1/2013
'gsﬁggof:‘eeerf; forklift 26 + 24(32) | 17@3) | 1105
gﬁ;gﬁei‘fet — forklift 425 26(35) | 20(27) 1.4 (1.9)
Non-forklift fleet N/A 3.0(40) | 23@3@1) | 1723)
Smali fleet : 1-3 No uncontrolied equipment by 1/1/2011’

Exempts Iow-use_equipinent: {250 hours per year or less) with hours-of-use meter

As a result of growth, fleet operators may find themselves having to comply with a more
stringent fleet average. The fleet average proposal provides additional flexibility to the
fleet operator by instituting two-year transition periods that correspond with the fleet
average compliance dates. Thus, a large fleet wouid oniy be required to comply with
the corresponding mid-size fieet average if they were a mid-size fleet on the compliance
date. For example, on January 1, 2009, a mid-size fleet would have 1o meet a

3.5 g/kW-hr standard. [f that same fleet, through growth, becomes a large fleet, they
would not have to meet the 3.2 g/kW-hr requirement. However, they would have to
meet the 2.3 g/kW-hr requirement for large fleets, beginning on January 1, 2011.

Conversely, through retirement, fleets may move to a lower fleet average category. In
this case, the fieet would not be constrained to meet the fleet average requirement that
corresponded to their size on the initial fleet average compliance date, but instead
would be allowed to comply with the fleet average that corresponds to their current size.
For example, on January 1, 2009, a large fleet must comply with a 3.2 g/kW-hr fleet
average. However, if through retirement or another mechanism, the fleet subsequently

14
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becomes a mid-size fleet, then the mid-size requirement becomes effective
immediately.

3.2.1 Hours of Use Exemption

Forkiift and non-forklift equipment in medium and large fleets may be exempted from
the fleet average emission leve! requirements if it meets the foIIowmg provisions:

¢ The equipmentis used, on average over any three year period, 250 hours per year
or less,

* The equipment is equipped with an operational hours-of-use meter,

» The fleet operator maintains hours-of-use records for the piece of equipment, and

e The fleet operator addresses any uncontrolied emissions by January 1, 2011 by
either retrofitting or repowering the equipment to a Level 2 verification level as
described in Section 3.3.1 below or replacing the equipment with a new or used
piece of eqmpment certified to a 3.0 g/bhp-hr HC+NOx emission standard or better.

3.2.2 Small Fleet Exemption

Small fleets with 1 to 3 pieces of equipment wouid be exempt from the fleet average
requirement, but would be required to have no uncontrolled equipment by

January 1, 2011. ‘The proposal provides an hours-of-use exemption for equipment used
by small fieets if the equipment meets the provisions noted in Section 3.2.1 above,
except that the small fleet operator is provided until January 1, 2013, to address
uncontrolled emissions from the small fleet.

3.2.3 Specialty Equipment Exemption

Specialty equipment is deﬁned as equipment that has unique or specialized
performance capabilities that perform prescribed tasks. Speciaity equipment used in
large and mid-size fieets is exempted from the fleet average requirements provided that:

¢ The Executive Officer approves the listing of the piece of equ:pment as specialty
equipment,

e The cost of replacing or retroﬁttmg the equipment is deemed by the Executive
Officer to be excessive, and

+ The equipment meets the first three provisions the hours of use exemption (see
Section 3.2.1 above)

3.3 Proposed Verification Protocol for Retrofits
ARB staff is proposing a verification protocol for retrofit emission control systems to
address in-use emissions and to provide fleet operators with additional options to meet

the proposed fleet average emission level requirements. Such procedures will ensure
that the retrofit systems deliver real and quantifiable emission reductions.

15
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The proposed verification protocol (contained in Appendix B) would apply to
manufacturers of retrofit systems sold in California. These systems include but are not
limited to, closed-loop fuel control systems, fuel injections systems, and three-way
catalysts. :

3.3.1 Retrofit Emission Verification Levels

As shown in Table 3.1, the proposed verification protocol contains several LS| Retrofit
Verification Levels that a manufacturer could choose to verify their systems. Depending
on the level selected, a system could be verified on the basis of a percentage reduction
or on the basis of an absolute emission ievel. This approach provides flexibility for
manufacturers to determine the appropriate level of emission control that their
technology achieves. The proposed LS| Retrofit Verification Levels would
accommodate retrofit technologies that would reduce emissions from either uncontrolled
engines or certified engines. Following is a brief discussion of the various LS| Retrofit
Verification Levels allowed under the proposed verification test protocol.

LSl Level 1 is the minimum leve! that would be allowed for verification under the
proposed protocol. This LS| Level applies to uncontrolled LS! engines and would
require a minimum reduction of 25 percent of HC+NOx from the baseline uncontroiled
emission level. LS| Level 2 requires that the system achieve either a 75 percent
reduction of HC+NOx from baseline level, or an emission levei of 3.0 g/bhp-hr of
HC+NOx. Staff anticipates that the majority of retrofit technology would be able to
achieve this level of emission reductions for LS| engines operating on LPG.

Table 3.1: Proposed LSI Engine Retrofit System Verification Levels

. . Percentage Absolute Emission Level
Classification .
Reduction (g/bhp-hr HC+NOXx)
LSI Level 1 > 25%32 Not Applicable
LSl Levei 2 > 75%° 3.0
LS! Level 33" > 85%* 0.5,1.0,15,2.0,25
LSI Level 3b* Not Applicable 0.5,1.0,1.5,2.0

Applicable to uncontrolied engines only

The allowed verified emissions reduction is capped at 25 percent regardiess of actual
emission test values '

The allowed verified percentage reduction for LSI Level 2 is capped at 75% or 3.0 g/bhp-hr
regardiess of actual emission test values

Verified in five percent increments, applicable to LSi Level 3a classifications only
Applicable to emission-controlled engines only

16
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3.4  Alternative Compliance Option for Fleets used in Agricultural Crop
Preparation Services

ARB staff is proposing an alternative compliance option for agricultural-related fleets
that would allow additional time to control the highest emitting forklifts as long as steady
verifiable progress is made. The proposal reflects the longer retention periods
characteristic of agricultural-related operations, such as packing houses. Under this
option, owners of agricultural-related fleets are required to control (to a 3.0 g/bhp-hr
level or less) ten percent of their uncontrolled forkiift fleet each year for ten years
through retrofit, repower, replacement or retirement.

3.4.1 Hours of Use Exemption

Forklifts may be exempted from the agricuttural fleet requirements if they meet the
following provisions:

* The equipment is used 250 hours per year or less, on a three-year rolling average,
e .The equipment is equipped with an operational hours-of-use meter, and
¢ The fleet operator maintains hours-of-use records for the piece of equipment.

3.4.2 Specialty Equipment Exemption

Forklifts having unique or specialized performance capabilities, as demonstrated to, and
approved by, the Executive Officer of the ARB, are exempted from the agricultural fleet
requirements provided that:

« The Executive Officer approves the listing of the piece of equipment as spemalty
equipment,

+ The cost of replacing or retrofitting the equipment is deemed by the Execut:ve
Officer to be excessive, and

¢ The equipment meets the provisions of Section 3.4.1 above.

3.5 Fleet User Record Keeping Requirements

For enforcement purposes, the fleet average emission ievel proposal would require fleet
operators to conduct a baseline inventory within six months of the operative date of the
regulations under state law. Staff is requiring that baseline inventories be maintained
beginning this early because of the three-year rolling averages that are built into the
hours-of-use provisions of the regulation. The inventory would need to contain the
following fleet average information: equipment type, make, model, serial number, and
emission certification standard or retrofit verification standard at their facility. Users
would be required to maintain records on file of their baseline inventory and subsequent
inventories indicating acquisitions and retirements until June 30, 2016. The ARB will
provide a simple electronic form for fleets to record their information.
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3.6 Diesel Equipment

As mentioned in the regulatory authority discussion (Section 1.3), the ARB typically
regulates diesel or compression ignition engines separately from LS| engines. The ARB
~ is beginning a regulatory effort, separate from this proposal, to address emissions from

off-road in-use diesel equipment. That effort will focus on reducing toxic particulate
matter emissions from diesel equipment, including forkiifts, through required retrofits in
an expedited time frame.

4 FLEET AVERAGE COMPLIANCE SCENARIOS

This section describes the fleet average concept and compliance strategies, an
alternative compliance option for agricultural fleets, the mandatory and optional tiered
manufacturer iower-emission standards, and the retrofit verification protocol.

As discussed, staff is proposing fleet average emission requirements for large and
mid-size fieets. The most common example of a large fleet is a distribution
facilityfwarehouse or a large manufacturing facility. Operators that have multiple
facilities statewide will likely fall into the large fleet category as well (for example; a
home improvement warehouse may only have three or four forklifts per site, but could
have dozens of sites statewide). A mid-size manufacturing facility or agricultural
packing warehouse is a typical example of a mid-size fleet operator.

Large fleets would have to meet more stringent fleet average emission levels than
mid-size fleets because they have greater flexibility and financial ability when
incorporating combinations of emission-reduction strategies to achieve a prescribed
level. The strategies include zero-emission technologies (such as electric forkiifts),
lower-emission standards (such as new equipment certified to optional lower-emission
standards), and in-use reductions (such as retrofit systems).

The fleet average emission leve! wouid be more stringent for the forklift portion of the

- fieet than for the non-forklift LS| portion of the fieet. This reflects two observations.
First, electric-powered forklifts are readily available for use in many applications and
already comprise a major market share. The availability of electric equipment is not as
prevalent in other applications where LSI engines are used. Second, because forklifts
are the most prevalent application in the LS| category, it is more likely that there will be
retrofit kits and new equipment certified to optional lower-emission standards available
for fleets to incorporate into their fleet average. Non-forklift equipment covered under
the fleet average includes sweepers and scrubbers, industrial tugs, and airport ground”
support equipment. Under the staff proposal, other LSi equipment would not be
included in the fleet average.

The fleet average would be determined for all LS| equipment, both forklift and

non-forklift using the certification levels of 2001 and newer LSI engines and the retrofit
verification levels of engines with retrofit kits. Low usage equipment (250 hours per

18




165

year or less) would be exempted from large and mid-size fleets for the purposes of the
fieet average calculation. However, the emissions from this equipment would need to
be addressed through retrofit, repower, replacement, or retirement by January 1, 2011.

Small fleets are defined as those fleets with one to three pieces of equipment. A small
independent lumberyard is a good example of such a fleet. Small fleets would be
exempt from the fleet average requirement, but would be required to have no
uncontrolied equipment by January 1, 2011. Low usage equipment (250 hours per year
or less) wouid not have to be addressed through retrofit, repower replacement, or
retirement until January 1, 2013.

41 Fleet Average Compliance Options

Equipment users can employ a variety of techniques to achieve prescribed fleet
average emission levels. New procurement can be zero- or lower-emission LS|
equipment. Existing or in-use equipment can be retrofitted with one or more of the
same control technologies that have been incorporated into new lower-emission LSI
equipment. Fleet owners may also repower older equipment with certified engines or
purchase certified used equipment. Details of each of these options follow.

41.1 Zero-Emission Equipment

The simplest and most effective way fo reduce a fleet's average emission level is
through procurement of zero-emission equipment, especially forklifts. Electric forklifts
are most typically used in indoor materials handling applications that do not require
large lift capacities (i.e., warehousefretail operations). Applications where electric
forklifts are used extensively include confined spaces, cold storage and food retail
(primarily grocery stores).

Although electric forklifts are primarily designed for indoor operations, a number of
manufacturers are also including equipment features that enabie electric models to be
used in a wider variety of environments. These features include pneumatic tires (air
filled) that allow the forklift to be used on unimproved surfaces, water proofing trucks or
sealing the electronics compartment to make them water resistant for outdoor
conditions, and alternating current motors that provide greater lift and travel speeds.
Electric forklifts compete directly with LSI forklifts for many of the same work
apphcattons

Electnc forklifts have no exhaust emissions and exiremely low upstream {power plant)
emissions. Thus, electric forklifts can provide significant air quality benefits. The
Electric Power Research Institute (EPR!) has prepared several reports (reference) on
electric forklifts that identify other benefits in addition to improved air quality. Electric
forklifts can have lower life-cycle costs when compared with LS models. This is due to
lower maintenance costs, tower fueling costs, and longer useful life. Although the initial
capital cost of an electric forklift is higher than that of a comparable LSi forklift, the
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incremental cost can be recovered during the useful life. Because of the financial
benefits to the end user, electric forklifts are already prevalent in some markets.

Electric forklifts include electric motor trucks with cushion or pneumatic tires (referred to
as Class 1 forkiifts); electric motor narrow aisle trucks (Class 2); and electric hand
trucks or hand/rider trucks (Class 3) (ITA, 2005). Class 1 electric forklifts are available
in a wide variety of lift capacities from 3,000 pounds to 20,000 ar more pounds.
According to market data evaluated by the ARB, most Ciass 1 forklifts sold today in the
U.S. are in the 3,000-6,000 pound lift capacity range. Class 1 forklifts typically perform
duties similar to LPG-powered Class 4 and 5 forklifts. The use of Class 2 forklifts has
the added benefit of allowing warehouses to more easily convert to cost-saving narrow
aisle operation. For the purposes of calculating the fleet average, fleet owners would be
able to assign an emission level of zero (0.0) to Class 1 and Class 2 forklifts. Fleet
operators would not be allowed to count Class 3 trucks toward their fleet average,
because Class 3 trucks do not traditionally supplant Class 4 or 5 forklifts.

In general, an electric forklift can operate from one to two shifts before needing to be
recharged. Some muiti-shift operations empioy battery swapping or fast charging to
support the use of a 100 percent electric fleet. Fast charging can have the additional
benefit of eliminating dedicated battery charging rooms. However, staff recognizes that
facility or duty cycle constraints may preclude some users from moving toward a 100
percent battery electric fleet. These fleets may want to consider another zero-emission
power option - fuel cell forklifts. Numerous fuel cell, battery and traditional industrial
truck manufacturers are partnering to develop programs that demonstrate how
hydrogen fuel cells can be successfully integrated into industrial truck operations.
Several of these partnerships are expecting to commercialize their technology in the
next two o three years. Depending on lift truck power requirements and applications, a
proton exchange membrane fuel cell stack is matched with an appropriate battery pack
resulting in a clean, quiet and reliable operation. Benefits of fuel cell charging include
time-savings from the elimination of battery changes, no loss in lift capacity or drop in
power as the shift progresses, and longer battery iife. Also, with fuel cell forklifts,
dedicated battery-charging rooms can be eliminated, freeing up valuable floor space.

4.1.2 New Eguipment Certified to Optional Lower-emission Standards

if neither of the zero-emission options discussed above meet the needs of a particular
operator, they may want to consider reducing their fleet average and resulting
emissions through procurement of new lower-emission equipment that is cleaner than
both the current 3.0 g/bhp-hr HC+NOx standard and the 2007 2.0 g/bhp-hr standard.
Based on current certification data as well as discussions with manufacturers, ARB staff
believes that LS| manufacturers will be able to offer forklifts at emission levels
significantly below these current standards. A discussion of the technologies expected
to achieve even lower levels is contained in Section 5, Technology Review.

Under the proposal, model year 2007 and subsequent engines could be certified to”
optional tiered new engine standards of 0.1, 0.2, 0.4, 0.6, 1.0, and 1.5 g/bhp-hr. A-
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January 20, 2005, Manufacturers Advisory Correspondence already provides that
manufacturers can voluntarily certify their 2005 and 2006 model year engines to these
interim lower-emission standards up to 2.0 g/bhp-hr, and one major manufacturer has
already submitted two engine applications to the ARB for early certification to the

2.0 g/bhp-hrlevel. These engines will provide equipment users with greater flexibility in
meeting the proposed fleet average emission levels in Table 3.0.

4.1.3 in-Use Controls

One of the most expedient ways to reduce LS| fleet emissions is to retrofit in-use
engines. This entails modifying or upgrading components on the engine and/or fuel
system with ARB verified retrofit emission control systems. An example of a retrofit
emission control system is a closed-loop fuel control system coupled with a three-way
catalytic converter, which could be added at the time of scheduled engine maintenance.
Such systems have demonstrated an ability to reduce emissions by 75 percent or more.

ARB staff is proposing a procedure for the optiona! verification of retrofit systems for in-
use LS1 engines. The proposed LSt retrofit verification procedure, contained in

- Appendix B, will ensure that the systems sold for use on existing engines and
equipment are functional, durable, and meet claimed emissions reductions. The
proposed procedure establishes the procedures that manufacturers must follow to
demonstrate that their system provides real and durable HC+NOx reductions while at
the same time, limiting CO emissions to existing acceptable levels. 'While developing
the procedure, staff addressed important issues with industry groups, inciuding
verification of reduction claims, durability, warranty, and in-use emissions. The
proposed procedure is consistent with existing diesel verification procedures but
adapted to consider the unique issues related to LSI engines.

High-efficiency retrofit systems may not be available for all engines or equipment as
anticipated in the 2002 SIP commitment. In recognition of this, and in order to facilitate
the implementation of current emission control strategies, ARB staff is proposing
multiple verification ievels. These tiered ievels provide a hierarchy for emission
reduction technologies. The proposed levels should broaden.both the spectrum of
contral technologies available and the number of applications that can be controlled.

As an alternative to retrofits, LS| equipment users may repower or replace existing
engines or equipment with new engines or used equipment that are certified to '
lower-mission standards. By using this strategy the users would have the option to
either replace their in-use uncontrolled engine with an engine that is certified to a 3.0
g/bhp-hr HC+NOx or lower-emissions standard, or purchase a used piece of certified
equipment. Both of these are cost-effective strategies for lowering emissions from
in-use equipment. '
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4.2 Fileet Average Compliance Scenarios

One of the main advantages of the proposed fieet average requirement is that it allows
individual fleet users the fiexibility to tailor their compliance strategy to the specific
needs of their fleet. Some fleets may decide to purchase additional electric forklifts,
others may prefer to modemize their fleet, and still others may pursue lower-emission
equipment. Some fleets, primarily those with a substantial percentage of electric
equipment, may not need to take any additional steps. This flexibility makes it
impossible to precisely determine how fleets will comply. However, the staff has
developed a few scenarios for illustrative purposes.

One factor that will significantly impact a fleet average value is the number of
uncontrolled LS| engines. Uncontrolied forklifts have emissions of approximately

12 g/bhp-hr HC+NOx, while current LSI equipment meet a level of 3.0 g/bhp-hr
(uncontrolled engines were availabie through 2003, and some uncontrolled equipment
was available in 2004, even though it started being phased out in 2001). The scenarios
discussed below assume that by 2009, fleets have no unconirolled equipment, i.e., all
uncontrolied equipment has been retrofitted, repowered, replaced, or retired. The
scenarios also assume an average fleet tumover of seven years. According to ARB's
inventory, over 88 percent of the forklifts within California are seven years old or newer.
Fleets with a shorter fleet tumover rate (more modem fieets) would make it easier fo
comply with the requirements, while a longer turnover rate (older fleet) would require the
fleet to take additional measures to comply.

By January 1, 2009, without being subject to fieet standards, a typical baseline fleet with
a uniform seven-year turmover rate that has converted its uncontrolled equipment and
has no ejectric equipment would have a fleet average of 2.7 g/bhp-hr HC+NOx. As
proposed in Table 3.0, a large fieet would be required to meet a standard of

2.4 g/bhp-hr and a mid-sized fleet would be required to meet a standard of 2.6 g/bhp-hr.

4.2.1 Large Fleets

Under the staff proposal, large fieets wouid need to meet a fieet-average emission
requirement of 2.4 g/bhp-hr by January 2009. The simplest and most effective way to
meet the requirement would be to establish 2 modest electric equipment component. A
fleet could achieve the 2.4 g/bhp-hr requirement by ensuring that approximately

11 percent of the equipment procured annually since 2002 is electric.

Fleets would not have to rely on electric equipment to meet the fleet average
requirement - they can aiso comply by procuring lower-emission equipment. Newer
fleets (those that more routinely replace older equipment) would have the easiest time
complying with the requirements. Older fleets with longer turmover rates would have to
be more aggressive in their procurement of lower-emission equipment to comply with
the requirements. A fleet with a seven-year procurement cycle (and no etectric
equipment) could meet the proposed fleet average standard by procuring 2.0 g/bhp-hr
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equipment one year early in 2006 in conjunction with cleaner 1.0 g/bhp-hr équipment in
2008. : '

To meet the proposed 2011 fleet average requirement of 1.7 g/bhp-hr, a fieet would
have to reduce their fleet average by 23 percent over the 2011 baseline. Again, the
easiest way for a fleet to achieve the requirement is to incorporate eiectric equipment.
A fleet with uniform turnover and a 23 percent electric component beginning in 2004
would meet the requirement. A fleet choosing not to incorporate any electric equipment
would need to be more aggressive in their purchasing of lower-emission equipment. In
addition to what they had done to meet the 2009 fieet average requirement, a fleet with

a typical seven-year tumover rate would have to procure 1 .0 g/bhp-hr equipment in
2009. : .

Finally, to meet the proposed 2013 fleet average requirement of 1.1 g/bhp-hr, a fleet
would have to reduce their fleet average emission ievel by 27 percent over the 2013
baseline. As such, a fleet that incorporated a 27 percent electric component into their
normal procurement cycle beginning in 2006 couid meet the requirement. A fleet
choosing not to incorporate any electric equipment would need to continue being more
aggressive in their procurement of lower-emission equipment. In addition to what they
had done to meet the 2009 and 2011 fleet average requirements, the fleet with a
seven-year procurement cycle would have to additionally procure 0.4 glbhp-hr
equipment in 2012.

422 Mid-Size Fleets

Under the proposal, mid-size fleets would need to meet a fleet average emission level
requirement of 2.6 g/lbhp-hr. As with large fleets, mid-size fleets may meet the
requirement through procurement of electric or lower-emission equipment. Since
mid-size fleets may have less flexibility than large fleets have, their requirements are
less stringent. Thus, they can compiy with a smaller electric component or longer
procurement cycle.

A typical mid-size fleet may achieve the 2.6 g/bhp-hr requirement with a uniform
seven-year turnover rate by procuring 4 percent electric equipment each year beginning
in 2002. The same fleet may also meet the standard without incorporating any electric
equipment as long as they are on a typical seven-year procurement cycle and procure
2.0 g/bhp-hr equipment in 2006 (one year early). A fleet choosing to be on a longer
eight-year procurement cycle would have to be more aggressive, procuring 2.0 g/bhp-hr
equipment in 2006 and 1.5 g/bhp-hr equipment in 2008.

To meet the proposed 2011 fleet average requirement of 2.0 g/bhp-hr, a fleet would
have to reduce their fleet average by 9 percent over the 2011 baseline. A fleet with
uniform turnover and a 9 percent electric component purchase beginning in 2004 would
meet the requirement. A fleet choosing not to incorporate any electric equipment might
need to be more aggressive in their purchasing of lower-emission equipment. in
addition to what they had done to meet the 2009 fleet average requirement, the fleet
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with a seven-year turnover rate would need to continue to procure complying
equipment. The fieet with an eight-year turover rate would have to procure 1.0 g/bhp-
hr equipment in 2009 (in addition to what they had done to meet the 2009 fieet average
requirement).

Finally, to meet the proposed 2013 fieet average requirement of 1.4 g/bhp-hr, a fleet
would have to reduce their fleet average emission level by 7 percent over the 2013
baseline. As such, a fleet that incorporated a 7 percent electric component purchase
into their normal procurement cycle beginning in 2006 could meet the requirement. A
fleet on a six-, seven-, or eight-year procurement cycie could still comply with the

~ requirement without incorporating any electric equipment and without procuring
lower-emission equipment after 2009 as long as they had procured appropriate
lower-emission equipment to meet the 2009 and 2011 requirements.

423 Non-Forklift Fleets

The fieet standards for non-forklifts are set to be conservative while still requiring the
fleet to retrofit, repower, or retire uncontrolled equipment. This allows compliance with
the fleet average through a steady turmnover of the fieet with an eight-year life. It also
allows for some non-availability of retrofit systems in the early years. Any availability of
equipment meeting optional lower-emission standards in this category will make
compliance with the proposed standards easier.

4.3 Alternative Compliance Option for LS| Equipment for Fleets used in
Agricultural Crop Preparation Services (Agricultural Fleets)

The proposed fleet average emission levels for forklifts discussed above are predicated
upon a seven-year fleet turnover. That tumover rate reflects the fact that 88 percent of
the LS! equipment inventory is seven-years old or newer and 95 percent is nine years
old or newer. It is acknowledged that some fleets will have older equipment than
others - making the fleet average slightly more difficuilt for those with the oldest, dirtiest
fleets. However, these are also the exact fleets that need to cleaned up the most. In
addition, nearly all fleets should be able to reasonably incorporate retrofits into their fleet
average, since retrofits are expected to be available for most forklifts newer than 1996.
The retrofits are moderately-priced and even pay for themselves within four years
through better fuel usage.

However, as the equipment gets older, severai factors conspire to decrease the
feasibility of retrofits. These include the general state of the equipment, availability of
retrofit kits (kit manufacturers need economy of scale to offer reasonably priced kits),
and value of the equipment relative to the cost of performing a retrofit. The average age
of the forklifts owned in agricultural-related fleets, such as packinghouses, is 19 years.
Retrofits will be available for some, but not the majority of these forklifts. Consequently,
agricultural operations that own the equipment will not have a lower-cost retrofit option
generally available and would have to either repower or replace their equipment.
Consequently, even though these forkiifts are the ones specifically targeted by these

24




171

regulations, staff believes it is appropriate to give the agriculture-related industries a
relaxed standard and additional time as iong as steady and verifiable progress can be
demonstrated.

To address this issue, staff is proposing that owners of fleets that perform agricultural
crop preparation services for market (packinghouses, cotton gins, nut huliers and
processors, dehydrators, feed and grain mills, etc.) be allowed to concentrate their
efforts on removing uncontrolled equipment from their baseline 2006 fleet over a longer
term. Diesel forklifts and “in-field" forklifts are exempt from this proposal.

Under this proposal, agricultural-related ﬂéets comprised of owned equipment would
have until 2016 to completely address their uncontrolled equipment through retrofitting,
where feasible, repowering or retirement. Fleets are required to make incremental

. progress on this goal; each year, 10 percent of a fieet's baseline of uncontrolled forkiifts

must be controlled to a 3.0 g/bhp-hr or lower HC+NOx level. A fleet may retain
uncon:rolied lifts in exceedance of their incremental progress provided that they are in
complance with an overall 3.0 g/bhp-hr fleet average through procurement of electric or
lower-emission forklifts.

As discussed in Section 3.4.1, agricultural-related fleets would also be able to use the
low-usage and specialty equipment exemptions. Specifically, forklifts that are used
250 hours per year or less, on a three-year rolling average, are not included in the
incremental progress determinations provided that: (1) they have an hours-of-use .
meter, (2) their hours of use are logged and remain at or below 250 hours per year, and
(3) the forklift is either controlied to a 3.0 g/bhp-hr HC+NOx level or replaced/retired by
the final compliance date. In addition, specialty equipment is excluded from the
incremental progress determinations provided that: (1) it is used 250 hours per year or
less, on a three year roliing average, (2) it has an hours-of-use meter, and (3) the hours
" of use are logged. Staff has not established a date by which specialty equipment must
be controlled to a 3.0 g/bhp-hr HC+NOx level or replaced/retired, but instead has
committed to revisit the issue at a later date. .

4.4 Manufacturer Lower-emission Standard Compliance

The proposed manufacturer iower-emission standard has three components. The first -
component harmonizes with more stringent U.S. EPA Tier 2 emission standards and

test procedures that become effective in 2007. Under Tier 2, manufacturers of 2007

and later model year engines must meet a nominal 2.7 g/kW-hr (2.0 g/bhp-hr) HC+NOx
emission standard and a 4.4 g/kW-hr (3.3 g/bhp-hr) carbon monoxide (CO) emission
standard. Although these standards are nominally referred to as the 2007 “2.0 g/bhp-hr -
standard,” the requirement actually allows manufacturers the flexibility to certify at any
HC plus NOx (HC+NOx) level between 2.7 and 0.8 g/kW- -hr. To do so, manufacturers
may certify according to the foliowing formuia:

(HC+NOX) x (CO)°*"® < 8.57
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Thus, the certification standard provides manufacturers with the flexibiiity to increase
CO emissions as they achieve lower HC+NOx levels. (This curve is shown graphically
in Figure 3.0). The ARB is proposing to incorporate these provisions into the first
component of our manufacturer lower-emission standards.

In general, U.S. EPA’s analysis shows that any point along this curve is equally
stringent (i.e, a high HC+NOx level with a iow CO standard is equivaient to a low
HC+NOx standard with a higher CO level). Once manufacturers incorporate the
necessary technology to achieve a point on this curve, they can then move along this
curve with calibration changes. As an alternative, manufacturers have the ability 1o
lower all three pollutants with technology improvements, as discussed in Section 5,
Technology Review. '

ARB and U.S. EPA regulatory and certification staff are working together to ensure
consistency between the two regulations to the extent possible, and to identify where
the two regulations diverge. In general, the ARB'’s certification and testing requirements
will not change, with the exception that manufacturers will have to certify 2007 and
subsequent model year engines using the transient test cycle. Manufacturers have
requested that the ARB allow the deterioration factors (DFs) to be determined using the
previous steady-state test cycle. Consequently, ARB staff is proposing that this option
be available for model year 2007-2009 engines.

The second component of the manufacturer requirement would iower the ARB emission
standard for 2010 and subsequent mode! year engines to 0.6 g/bhp-hr HC+NOx with a
corresponding CO emission standard of 15.4 g/bhp-hr, consistent with the U.S. EPA
formula. This standard corresponds to the minimum HC+NOx level on the HC+NQOx
versus CO emission trade off curve established by the U.S. EPA optional certification
formula. As such, the proposed 2010 standard is essentially equivalent to the 2007
U.S. EPA requirement, but without the flexibility to increase HC+NOx emissions.
Because the ARB'’s proposal remains consistent with the U.S. EPA standards,
manufacturers will still have the ability to certify one engine family to nationwide
standards.

In California, reducing ozone is a high priority, therefore the ARB proposal is able to
ensure the maximum emission benefits by choosing the lowest HC+NOx point on the
U.S. EPA curve. Based on an analysis by the U.S. EPA, staff believes that by staying
along the curve, manufacturers will be able to meet the proposed 2010 emission
standards for most engines with calibration changes. This aillows California to achieve
reductions of smog-forming emissions in the quickest, most cost effective way. For
some engines, calibration changes alone may not be enough and technology
improvements (e.g. increased catalyst size and volume) may be necessary.

Staff proposes to extend the 0.6 g/bhp-hr emission standard compliance deadiine for
small volume manufacturers to the 2013 model year. By ARB definition, small volume
manufacturers produce a total of less than 2,000 large spark-ignition engines annually
for sale in the United States.

26



173

The third component of the manufacturer requirement establishes optional
lower-emission standards and was discussed as a strategy for complying with the fleet
average emission level requirements in Table 3.0. Under this component, model year
2007 and subsequent engines could be certified to optional tiered new engine standards
of 0.1, 0.2, 04, 0.6, 1.0, and 1.5 g/bhp-hr HC+NOx. The January 20, 2005,
Manufacturers Advisory Correspondence already provides that manufacturers may
voluntarily certify their 2005 and 2006 model year engines to these standards plus 2.0
a/bhp-hr HC+NOx, and one of the major manufaciurers has already submitted two
engine applications to the ARB for 2.0 g/bhp-hr certification. These lower-emission _
standards provide fleet users additional flexibility in meeting the proposed fieet average
emission level requirements discussed previously. These standards also provide those
manufacturers that make their equipment less polluting an opportunity to certify at the
lower standard, thus providing additional value to the fleet owner.

As outlined in earlier sections, staff is pursuing a fleet average approach as the most
cost effective and flexible method of achieving reductions in the near and mid-term.
However, as staff was developing the overall proposal, it became clear that relying
entirely on the fleet average in the long-term would not be appropriate. As the fleet
average emission levels become lower, the absolute difference between them, in
grams, becomes very small and the fleet average provides less of its original flexibility.
in addition, the fleet average approach is more resource intensive on the fleets, in terms
of record keeping, and on the regulatory agencies, in terms of outreach and
enforcement.

By focusing on the fleet average approach in the eériy years, the ARB is providing LSi
engine and equipment manufacturers significant flexibility to establish their long-term
planning. Several manufacturers have commented that their current focus is on
complying with the upcoming 2007 emission standards of 2.0 g/bhp-hr, and the
associated changes in test procedures. This proposal allows them to continue that
focus and gives them sufficient time following the 2007 standard to design to the next
ievel — the proposed 0.6 g/bhp-hr standard. However, other manufacturers have
commented that they do not want to be continually redesigning their systems every
three or four years and would like to design once for the long-term. This proposal
aliows them to design toward that emission level and to benefit by bringing that product
to market under the optional lower-emission standards.

5 TECHNOLOGY REVIEW

Off-road L.S| engines are similar to automotive engines, but have traditionally lacked
some of the automotive-style emission controls that have been in use for more than
25 years. While off-road LS| engines are exposed to duty cycles that can be more
strenuous than those of their automotive cousins, they are suitable candidates for
controi, and manufacturers are now applying automotive-style emission control
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technologies to LSI engines to reduce emissions. These technologies include
closed-loop fuel controls, fuel injection, and three-way catalytic converters.

5.1 " Emission Control Strategies

Since 1980 automotive emission control systems have used a closed-loop fuel control
system to help reduce emissions. These systems use sensors to monitor exhaust gas
concentrations, and feed this information back to an ejectronic control module, which in
turn keeps the air to fue! mixture at an optimum level. To help ensure more precise
metering of fuel and optimum combustion, carburetors have been replaced by
sequential fuel injection. Today's advanced systems maintain an extremely tight
stoichmetric air to fuel balance during neariy all engine operations. This is important
because wide fluctuations from the stoichiometric position will result in reduced
efficiency in controlling HC, NOx, and CO as well as reduced durability of the control
system.

Central to automotive emission control systems is the three-way catalytic converter.
Automotive manufacturers have installed tens of millions of them each year for more
than 25 years. They are an integral component of automotive emission control systems
that have allowed the automotive fleet to meet progressively lower-emission standards
— effectively reducing concentrations of HC+NQOx and CO by more than 95 percent.

5.2 Emission Controls for LS| Engines

The advanced three-way catalysts are components of new LS| retrofit kits and new
engines and have been demonstrated to be robust. Staff expects that LSI
manufacturers will use a closed-ioop fuel control system in conjunction with a three-way
catalytic converter to achieve the 2007 standard of 2.0 g/bhp-hr (MECA, 2003). But
there is still plenty of room for further reductions. After all, an engine that is certified to
the 2.0 g/bhp-hr standard would still emit ten or more times the emissions of a new
2005 light-duty vehicle. This reflects the slower adoption of newer emission control
technologies into LS| equipment.

Current light-duty vehicles have emissions that are less than one-tenth of forklift
emissions while in use for several reasons. Today’s light-duty vehicles have larger
catalytic converters, with more precious metal loading, higher cell densities and more
effective washcoats than LS| engines. These differences can lead to greater efficiency
of the catalytic converter as well as improved durability.

Light-duty vehicles use catalysts that are larger, as a percent of engine displacement,
typically 70 to 80 percent. In contrast, LS| catalyst volumes are much lower, between
40 to 60 percent of engine displacement. Precious metal loading of the catalytic
converter in a current LS| application is typically half of that in automotive applications.
Finally, LSI catalysts typically have an "older automotive grade” single layer washcoat
using less sophisticated materials in contrast to today’s muiti-layered washcoats that
increase precious metals performance (MECA, 2004).
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- Adaptation of the improved automotive technologies noted above to LS| application can
provide significant emission reductions. Already, even with less-sophisticated emission
control systems, more than fifty percent of the LSI engines certified by the ARB for the
2004 model year had test emission levels of less than 1.0 g/bhp-hr (less than one-third
of the current standard), some less than 0.5 g/bhp-hr, with the lowest coming in at

0.1 g/bhp-hr due to the use of improved systems (ARB, 2005a).

5.3 Impact of Transient Testing

Some manufacturers have expressed concerns about the impact of the 2007 transient
test cycle on these numbers. To date, information provided by the Southwest Research
Institute indicates that, under the transient test cycle, hydrocarbon emissions from an
LPG engine increased by about 30 percent, but NOx emissions remained relatively
constant. In a review of 13 forklift engine families (of 19 total) in our 2004 certifi catlon
test database, NOx constituted approximately 50 percent of the HC+NOx emissions.?
At 50 percent HC, the new test cycle could lead to a potential emissions increase of
15 percent over those under the steady state test cycle. However, all but one of the
13 engine families would still have an HC+NOx certification level of less than

1.0 g/bhp-hr because in instances where the HC emissions were high, the
corresponding NOx emissions were low.

- To date, transient cycle test data has been limited and staff has not seen any test data
to demonstrate that manufacturers will have difficulty achieving the proposed standards
under transient testing. Meanwhile, test results from emission control device
manufacturers using new catalysts and other emission control technologies, while not
performed under the transient test cycle, show that emissions can be reduced by more
than 90 percent when compared to the pending 2007 standard (SwRI, 2004).

5.4 Lead Time

As discussed in Section 4.4, for most engines, the proposed 2010 standard may be
accomplished with calibration changes alone. However, for those manufacturers that
need further reductions, the technology to reach these levels is clearly availabie from
the automotive sector and is cost-effective. The proposed effective date of 2010 was
established to provide manufacturers sufficient time, in the event it is necessary to
design and adapt this technology into the LS| applications.

When the U.S. EPA promulgated their LS| standards they stated that they believed the .
three-year period between the 2004 Tier 1 and 2007 Tier 2 emission standards (3.0 and
2.0 g/bhp-hr, respectively) allowed manufacturers sufficient lead time to meet the more
stringent standard. They went on to state that they expected the emission control
technologies for the 2004 emission standard to be able to meet the 2007 standard with
additional optimization and testing. Analogously, ARB staff expects that three years will
be sufficient time for manufacturers to further optimize the emission control technologies

2 Historically, NOx emissions constituted 80% of the total LS| emissions (September 1998 LS| Staff
Report)
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projected to meet the 2007 U.S. EPA 2.0 g/bhp-hr requirement so that it will also be
able to meet the 2010 ARB 0.6 g/bhp-hr requirement.

6 ENVIRONMENTAL IMPACTS

6.1  Air Quality Impacts

The emissions benefits for the fleet average emission requirements incorporated input
factors from the OFFROAD model (Table 6.0). Staff calculated the baseline fleet
average emission level based on a typical fleet that purchases emission-comptiant
equipment according to a pre-determined rate of equipment turnover, assumed to be
seven years for forklifts and nine years for all LS| equipment. The baseline fleet
average emission level is the mean of the high and low baseline levels. The high
baseline assumes that a fleet procures new equipment that is certified to the highest
emission standard legally aliowed, while the low baseline assumes that a fleet procures
new equipment that is certified to the lowest emission standard available, even if that
standard is cleaner than required by the reguiation. The baseline fleet average
emission level is then compared to the staff's proposed fieet average emission levels
and extended to all affected fleets to estimate the amount of emission benefits. -

For the requirement on small fleets to have no unconirolied equipment, staff assumes
that LS1 retrofit systems would achieve a 75 percent reduction from baseline
uncontrolied emission rates. This assumed level of control efficiency is then applied to
the estimated number of pieces of LS| equipment in small fieets that would be
addressed by the regulation to obtain the estimated emission benefits. Finally, the
emission benefits that were estimated for implementing the proposed new
lower-emission standards were determined based on the difference in emission levels
between the current and the proposed new emission standards, new equipment saies
volume, and average activity factors for LS| equipment.

Table 6.0: OFFROAD Model Input Factors

Input Unit LSl Non-Forklift All LSI
Forklifts | LS! Equipment | Equipment’

Horsepower hp 64 62 63
ioad factor unitless 0.30 0.59 0.45
activity hours/year 1,800 740 1,236
2010 population unitless 43,265 49,242 92,507
2020 population unitless 46,462 50,501 96,963
life years 7.0 ~ 11.0 9.1

1 Population-weighted

Table 6.1 lists the 2010 and 2020 estimated emission benefits of the proposed
regulation based on an analysis of available information, including industry market data,
industry’s input, and emission inventory data from the ARB’s OFFROAD model.
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Table 6.1: Estimated Statewide Emission Benefits

HC+NOx Emission Reductions

Staff Proposal Element (tons per day)
Year2010 '  Year 2020
Fleet Average Emission Requirements’ 11.1 | 0.0
Small Fleet Requirements 2 0.6 0.0
0.6 g/bhp-hr Engine Standard and Optional 1.9 6.6
Lower-emission Standards Requirements v ’
Total 13.6 - 6.6
1 These requirements apply 1o fleets with 4 or more pieces of off-road LSl equipment.

2 These requirements apply to fleets with fewer than 4 pieces of off-road L.S! equipment.

Table 6.2 shows the estimated 2010 and 2020 émission benefit in of the staff's proposal
for the South Coast Air Basin, relative to the SIP emission reduction commitment for
that region. ' .

Table 6.2: Estimated South Coast Air Basin Emission Benefits

HC+NOx Emission Reductions
(tons per day)
s Year 2010 Year 2020
2003 SIP Commitment - | 44 33
Staff's Proposal . 8.3° 3.0°

1 The 2003 SIP provided an emission reduction range of 2.8 to 6.0 tons per day in 2010 and 1.5 to 5.1 tons per
© day in 2020. The mean is 4.4 tons per day in 2010 and 3.3 tons per day in 2020.
2 Assumes South Coast Air Basin LS| equipment population is 46 percent of the statewide LSI equipment
population. ' _ :

6.1.1 2010 Emission Benefit Calculations

The emission benefit numbers in Table 6.1 are averages of the high and low estimates
for each of the three elements of the staff proposal. The fleet average high estimate is
the difference between the emissions, in tons per day associated with a high baseline
fleet average and the emissions from the fleet requirement, while the low is the
difference between the low baseline fleet average and the fleet requirement. Both the
high and low baseline fleet average emissions for medium and large forklift fleets and
non-forklift fleets (greater than 3 units), are calculated based on the inputs in Table 6.0
and an estimated 2010 forkiift fleet average high of 5.3 g/bhp-hr and low of 3.4 g/bhp-hr
and a 2010 non-forkiift fleet average high of 6.8 g/bhp-hr and low of 5.5 g/bhp-hr. The
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fleet requirement emissions are based on the inputs in Tabie 6.0 and a ﬂeét average of
2.4 for large fleets, 2.6 for medium fleets, and 3.0 for non-forklift fleets.

The small fleet high estimate assumes 20 percent of the population (equivalent to the
percent of the population in fleets with 1-3 units), and a 75% control efficiency of the
emissions from the uncontrolled LS| fleet (approximately 19% of the total HC+NOx
emissions proportionate to the uncontrolied portion of the LS| fleet). We assume that all
of the retrofits occur in 2010 in advance of the January 1, 2011 requirement, and that
they are evenly distributed throughout the year. As a result, the assumed 2010 benefit
is actually one-half of the estimated benefit. The 2011 benefit is actually twice the 2010
benefit. The benefit from retrofits in subsequent years declines to zero by 2020 as the
longer-term requirements are fully impiement. The small fleet low estimate assumes
that 95 percent of LPG-powered LS| equipment and 75 percent of gasoline-powered LS| -
equipment would be retrofitted.

The benefit associated with the new engine and optional iower-emission standards
assumes the “All LSI Equipment” inputs from Table 6.0. The high benefit assumes the
difference between the 2.0 g/bhp-hr standard and a 0.6 g/bhp-hr standard. The low
estimate assumes the same input factors but a difference between a 1.0 g/bhp-hr
standard and the 0.6 g/bhp-hr standard, reflecting the fact that some fleets would have
purchased lower-emission engines to comply with the fieet average. As with the small
fleet benefit, the 2011 benefit is actually twice the 2010 benefit and continues to grow in
subsequent years as the longer-term requirements are fully implement.

6.1.2 2020 Emission Beneﬁt Calculations

By 2020, the 0.6 g/bhp-hr standard will have been in effect for 10 years, longer than the
average turmnover rate for fleets. As such, a fieet procuring new equipment each year

~ will have a fleet average of 0.6 g/bhp-hr — well below the most stringent fleet average
requirement in 2013. Therefore, there are no emission benefits attributable to the fieet
average component of the proposal in 2020. Similarly, small fieets are required to
address emissions from uncontrolied equipment by January 1, 2013. No additional
requirements exist for small fleets between 2013 and 2020, so there are no emission
benefits attributable to the small fleet component of the proposal in 2020.

The final component of the proposal are the 0.6 g/bhp-hr new engine and optional
lower-emission standards and again assumes the “All LS| Equipment” inputs from
Table 6.0. The high estimate assumes the difference between a 2.0 g/bhp-hr standard
and a 0.6 g/bhp-hr standard, while the low estimate assumes a difference between a
1.0 g/bhp-hr standard and a 0.6 g/bhp-hr standard.

The calculated 2020 emission benefit of this proposal falls about 10 percent short of the
ARB'’s SIP commitment. However, as discussed in Section 5, the 2010 standards are
somewhat conservative and do not fully incorporate readily available automotive
emissions control technology. Staff will revisit the potential and need for future
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standards once the current standards have been fully implemented and after the
impacts of LPG fuel quality have been evaluated.

6.2 Other impacts

ARB staff has also assessed the impacts from the use of electric forklifts. An increase
in their use would result in a correspond;. :., increase in the electrical energy required to
recharge the batteries on a regular basis and in turn, create a greater demand for
electricity at generating facilities. The ARB is aware of the energy supply shortage that
existed in California in the spring and summer of 2001.

To determine the reiative impact from the use of electric forklifts, staff assumed that the
population of Class 1 electric rider forkiift trucks grew by 25 to 50 percent as a result of
the regulation. Staff assumed that these electric forklifts had an average of 50 .
horsepower (37.3kW) and would be operated at a 30 percent load factor for 1,900 hours
per year. Under these assumptions, the increased energy demand from the additional
entire electric forklift fleet would be approximately 0.05 to 0.10 percent of the projected
total energy demand in 2010. This increased demand, which includes losses
associated with the distribution of electricity, will not have a significant impact on the
overall system.

The use of electric forklifts will increase electricity demand and subsequently upstream
emissions, primarily NOx, from power plants. The NOx emissions from power plants
attributed to the increased energy demand of electric forklifts will be small in comparison
to the NOx emissions from the LSi forklifts that are being replaced. Additionally, air
district permitting programs are in place to minimize these emission increases and
previous estimates have determined these upstream emissions to be extremely small
compared to the benefits achieved.

While electrification of forkiifts will result in the increased production and use of
batteries, lead-acid batteries are well regulated and banned from municipal solid waste
landfills. Additionally, California has an established recycling infrastructure, and the
recycle rate for lead-acid batteries is currently over 95%. With these mitigation
measures in place, battery disposal impacts should not be significant.

7 ECONOMIC IMPACTS - COST AND COST-EFFECTIVENESS

Section 11346.3 of the Government Code requires State agencies to assess the
potential for adverse economic impacts on California business enterprises and
individuals when proposing to adopt or amend any administrative reguiation. The
assessment shall include a consideration of the impact of the proposed regulation on
California jobs, business expansion, elimination or creation, and the abiiity of Cahfomla
business to compete.

State agencies are also required to estimate the cost or savings to any state, iocal
agency and school district in accordance with instructions adopted by the Department of
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Finance. The estimate shall include any non-discretionary cost or savings to local
agencies and the cost or savings in federal funding to the state.

Any business involved in the production or use of LS| engines would potentially be
affected by the proposed regulation. Also potentially affected are manufacturers that
supply components for engines and industrial equipment, and distributors and retailers
that sell such equipment.

7.1  Potential Impact on Manufacturers

The proposed engine standards will impact manufacturers of off-road LS! engines and
original equipment using such engines. Engine manufacturers are located mostly
outside of California. As manufacturers are already developing engines to comply with
the federal 2.0 g/bhp-hr standard for 2007, the proposed alignment of the California
standards for 2007 to 2009 are not expected to result in significant additional work or
costs.  For reference, the U.S. EPA estimates that the additional cost to manufacturers
meeting the 2007 standards is approximately $50.

As noted in Section 4.4, engines meeting the 2.0 g/bhp-hr standard are equipped with
the necessary hardware to meet the 2010 requirement of 0.6 g/bhp-hr through -
calibration modifications. Even so, to provide a conservative cost analysis, ARB staff
assumed that 25 percent of all engines would need improvements to the catalyst
system (increased volume and/or precious metal loading) resulting in average hardware
cost increases of 40 percent. This cost, as shown in Table 7.0, relies on the costs and
assumptions contained within the U.S. EPA’s rulemaking for 2007.

Table 7.0: Incremental Hardware Cost

per engine

Base catalyst/muffler $229
Markup (@ 29%) ' N $66
Total $295
Improved catalyst/muffier $320
Markup (@ 29%) $92
Total $415
incremental cost (for the 25 percent $120
of engines needing improvements)

Average incremental cost $30

Spreading the cost of the catalyst upgrade to ali engines sold in California reduces the
average incremental per engine cost to $30 for all engines meeting the 2010 standard.
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The U.S. EPA analysis determined the fixed and variable costs for manufacturers
producing L PG, CNG and gasoline engines to meet the 2.0 g/bhp-hr standard. ARB
staff used the compliance costs from this analysis to determine the engineering and
compliance costs for engines certified to the 0.6 gram standard. The incremental
hardware costs noted above were then included to determine the overall cost presented
in Table 7.1. As shown, the proposed new standards for 2010 are expected to add less
than $100 to the cost of a new engine. This cost will be passed onto the fleet operator
and is small enough to not significantly lmpact California competitiveness, employment
or business status.

Table 7.1: Incremental Costs for the 2010

per engine
Research and development $20
In-Use Testing $10
Certification ‘ $20
Hardware improvements $30
Total Incremental Cost | $80

The compliance costs in Table 7.1 assume that manufacturers will produce and sell
most 0.6 g/bhp-hr engines nationwide and thus be able to spread the fixed costs over a
larger volume of engines. The ARB staff believes that this is reasonable given that the
engines expected in 2010 are essentially the same as those produced to meet the
federal regulations. ARB staff did not, however, assume that the 25 percent of engines
with more expensive and robust catalysts would be sold nationwide. Therefore, the per
engine certification cost considers that these engines are only sold in California, and
thus is greater than the per engine estimates presented by U.S. EPA.

The research and development costs in Table 7.1 reflect the calibration changes
needed to meet the 2010 standards. A portion of the in-use testing cost derived by U.S.
EPA is due to facility upgrades for transient testing to meet the federal 2007 standards.
As these improvements will occur regardleéss of this proposed rulemakmg the in-use
testing cost assumed by ARB staff is conservative.

7.2  Potential Impact on Distributors and Dealers

Most engine and equipment manufacturers seil their products through distributors and
dealers. While distributors and dealers are not directly affected by the proposed
standards, the proposed standards may affect them indirectly. An increase in price
could potentially reduce sales. ARB staff believes that the proposed reguiation is
unlikely to cause significant impacts to dealers. The increase in cost is expecied to be
modest (less than 1 percent) and will be passed on to end-users since all competing
equipment will increase in price.
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7.3  Potential Impact on Equipment Operators

Under the staff proposal, fleets would have the flexibility to decide the mix of options to
achieve the required fleet average emission levels. The fleet average approach will
allow LS| fleet users to choose the lowest cost option for their particular application.
Among the possible options are retrofit equipment, early purchase of certified cleaner

- equipment or purchase of zero emission electric equipment. To determine a range of
potential cost, staff analyzed the potential impact to end users of the requirements
applicable to fleets of different sizes. Consistent with the emission benefit analysis
presented in Section 6, staff calcuiations incorporated the forklift input factors of the
OFFROAD Model: a 64 horsepower engine operating 1,800 hours per year at a

30 percent ioad. '

7.3.1 Lower-emission Engines

Staff believes that several manufacturers are well-positioned to offer lower-emission
engines consistent with, or even better than, the scenarios presented in Section 4.2.1.
ARB staff has assumed that there will be slight increases in hardware costs to produce
lower-emission engines in advance of the proposed standards. As presented in
Section 7.1, the additional hardware costs are expected to be average $30 per engine.

To determine cost-effectiveness, ARB staff based the benefits on equipment designed
to meet the 0.6 g/bhp-hr standard. The emissions beneiit, based on the forklift input
factors of the OFFROAD Model is approximately 110 pounds per lift per year.

7.3.2 Retrofit

Retrofit systems provide emission reductions from older uncontrolled forklifts producing
12 g/bhp-hr HC+NOX to a level of 3.0 g/bhp-hr HC+NOx or lower. The cost of a retrofit
system is estimated to be $3,000 installed (Lubrizol, 2005; Precision Governors, 2005).
Staff expects that the cost may drop due to increased sales volume from this program.
However, using $3,000 as a conservative value, these systems provide a typical benefit
of approximately 690 pounds of HC+NOx reductions per forklift per year. It shouid also
be noted that many of the 2001 through 2003 engines that were certified as
uncontrolled during the phase in of the 3.0 g/bhp-hr standard already have some of the
emission control components. Lower cost retrofit systems couid be available for these
engines.

The installation of a retrofit system will improve engine operation and reduce fuel use.
Closed-loop fuel systems generally operate close to stoichiometry, improving the
engine’s efficiency. Information from retrofit control system manufacturers and data
from the U.S. EPA indicates an estimated 10 to 20 percent reduction in fuel
consumption with engines employing fuel management systems (U.S. EPA, 2002). For
a typical LPG or gasoline forklift, the annual fuel savings for forklifts used in California
will range from $800 to $1,200. Thus, the retrofit of existing uncontrolled engines can
actually reduce overall costs. Table 7.2 provides an example of these fuel savings.
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Table 7.2: Estimated Fuel Savings

LPG
Horsepower | 64
Load factor 0.30
Improved brake-specific fuel 0.075
consumption (pound/hp-hour}
Fuel density (pound/gallon) ' 4.2
Fuel cost ($/galion) 1.50 ‘
Annual savings $930 -

7.3.3 Zero-Emission

A typical electric forklift may cost anywhere from $1,500 to 5,000 more than a
comparable LS| forkiift (EPRI, 2001). However, electric forklifts have a ionger useful life
and reduced fue! and mainienance costs compared to LS| forklifts, so they can actually
be less expensive on a lifecycle basis, especially for those fleets that do not need to
utilize the forklift for multiple shifts in a single day.

Electric forklifts can provnde emission reductions from 2.0 g/bhp-hrto 12.0 glbhp—hr
depending on the level of equipment they replace. Assuming an average emission
reduction of 7.0 g/bhp-hr and the same LS| horsepower, hours of use, and load factor
as noted above yields an average emissions reduction of 500 pounds per year.

7.3.4 Incremental Capital Cost

Table 7.3 summarizes the estimated initial costs of each option available to fleet
operators. These values were used to generate the estimated cost effectiveness
presented below. It should be emphasized that there are significant life cycle benefits
from the use of retrofit and zero-emission equipment due to reduced fuel and
‘maintenance costs, both of which have the ablllty to more than pay for themselves over
their life.

Table 7.3: Incremental Capital Cost

Compliance Optien

Retrofit $3,000
Lower-Emission $30 - $80
Zero-Emission $1,500 - $5,000
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7.4 Cost-Effectiveness

The capital cost estimates in Section 7.3 were amortized over the expected life of the
equipment? with an interest rate of five percent. The amortization formuta yields a
capital recovery factor, which when muitiplied with the initial capital cost, gives the
annual cost of the compliance option over its expected lifetime. Dividing the annual cost
of the compliance option by the emissions benefit in pounds for that option yields the
cost-effectiveness. For both retrofit and electric forklifts, the cost-effectiveness is
presented as range to reflect both the full incremental capital costs and the overall
lifecycle costs. —

For those businesses that can incorporate electric equipment without the need for
battery-swapping or fast-charging, staff believes electric equipment provides a life cycle
saving, as described in Section 4.1.1. However, many businesses are sensitive to the
initial capitol costs, therefore the cost-effectiveness is also listed with the full capital
cost. Staff did not estimate the full life-cycle cost of electric equipment if fast-charging
or battery swapping were necessary. Because the proposed fleet average requirement
provides flexibility, staff assumed that an operator would not choose to convert to
electric equipment unless the operator couid be reasonably and cost-effectively
incorporate such equipment within the fleet or had other reasons for doing so.

Table 7.4: Cost-Effectiveness

Compliance Option Dollars per pound
Retrofit 0-1.00
Lower-emission 0.13
Zero-Emission 0-1.40"

1. Cost-effectiveness based on replacement of both controlled and
uncontrolled equipment.

Thus, as illustrated in Table 7.5 above, fleet operators have several cost-effective
options to comply with the fieet standards. The cost-efiectiveness for all options
compares favorably with other regulatory programs adopted by the Board.

7.5 Potential Impact on Business Competitiveness, Employment, Business
Creation and Elimination

The proposed reguiation is not expected to have a significant impact on the abiiity of
California businesses to compete with business in other states. Requirements for end
users are not expected to be significant as new engines, electric equipment and retrofit
kits all provide performance and cost benefits. The resale value of existing uncontroiled
equipment that is not retrofitted will be reduced.

3 Conservatively, the expected life of a retrofitted forklift is 5 years, while that of a lower-emission forklift is
7 years and an etectric forklift is 9 years. )
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The proposed regutiation is not expected to cause a noticeable change in California
employment. California accounts for only a small share of the manufacturing
employment in industrial equipment and components. Requirements for end users are

not expected to be significant as new engines, electric equnpment and retrofit kits alt
provide performance and cost benefits.

The proposed regulations are not expected to cause any significant change in the status
of California businesses. The regulation would potentially increase the retail price of
LS! equipment. However, these costs are expected to be minor. The regulation will
stimulate demand for fuel system components and retrofit systems, resultmg in an
increase in business for some California manufacturers.

8 PUBLIC OUTREACH AND ENVIRONMENTAL JUSTICE

Outreach and public participation are important components of ARB’s reguiatory
development process. ‘n preparing the proposed regulations, ARB staff developed an
outreach program to invoive LS| engine and equipment manufacturers and distributors,
emission control system manufacturers, propane fuel refiners and distributors, end-user
facility operators, federal regulatory agencies, environmental/pollution prevention and
public health advocates and other interested parties.

Through these efforts, ARB staff has been able to obtain detailed information on the use
and emissions from LS| equipment. Additionally, these entities participated in the
deveiopment and review of the manufacturers advisory correspondence (MAC) for
voluntary early certification of lower-ernission engines, the interim retrofit verification.
procedure for retrofit emission control systems and the basehne survey for uncontrolied
agncultural equipment.

As part of the outreach efforts, ARB staff made extensive personal contacts with
industry and facility representatives as well as other affected parties through meetings,
telephone calls, and mail-outs. These activities included: .

. hoiding five public workshops;

) the formation of the off-road LS| equipment working group;

. 20 conference calls with the working group to discuss our activities;

. more than 100 telephone conversations with the working group and facmty
operators;

. electronic mailing, or making available onthe ARB web site, working group
agendas, minutes, draft proposals;

e electronic mailing of workshop notices to over 500 people on the LSt list serve;

) visiting 15 facilities to gather information on the type of equipment and the
building parameters that would limit the use of zero-emission alternative
equipment.
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8.1 Environmental Justice

The ARB is committed to integrating «~vironmental justice in all of its activities. On
December 13, 2001, the Board apprc . :d "Policies and Actions for Environmental
Justice,” which formally established a :ramework for incorporating Environmental
Justice into the ARB's programs, consistent with the directive of California state law.
Environmental 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.

The proposed regulation is consistent with the environmental justice policy to reduce
heatlth risks by limiting criteria pollutants in all communities, including those with
low-income and minority populations, regardiess of location. The regulation will reduce
HC+NOx emissions from alt new and most uncontrolled in-use engines by requiring the
use of the best available control technologies or by limiting the number of uncontrolled
engines or their hours of operation. The proposal will provide air quality benefits for ali
communities proportional to the number of pieces of LS| equipment currently operating
in those communities.

9 ADDITIONAL CONSIDERATIONS
9.1 Fuel Quality

Liguefied petroleum gas is a mixture of various hydrocarbons produced from crude oil
refining or the processing of natural gas. Propane is the predominant component of
LPG. LPG used for motor vehicles must meet a quality specification to ensure proper-
operation of motor vehicles and to achieve and maintain exhaust emission standards.
LPG fuel that does not meet these motor vehicle specifications can harm engine fueling
systems and components and can prevent an engine from complying with existing and
future emissions standards.

In 1992 the ARB established motor vehicle fuel specifications for LPG limiting the
propene content to 10% by volume. Other heavier hydrocarbons are also limited. Not
all LPG produced meets the LPG motor vehicle specifications. LPG not meeting the
motor vehicle specification is considered commercial grade propane and is used mostly
for space heating and recreational purposes.

There are two separate concerns about the LPG motor vehicle fuel quality - fuel -
contamination and high olefin content. Contaminated fuel can have an immediate and
sometimes catastrophic impact on the fuel delivery system and the emissions control
system. Contamination typically occurs downstream of production during storage and
distribution. One example of contamination can occur from fuel hose degradation.

There is information to suggest that LPG containing high olefins, such as propene, can
accumulate on fueling components and can adversely affect the fuel delivery and
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emission control systems. This accumulation is often the result of using commercial
grade fuel in motor vehicles. Commercial grade fuel is intended primarity for heating,
and has a higher olefin conten- =an motor vehicle grade LPG. Oiefins react to create a
plastic-like coating in the vapo:...2rs, carburetors, and injectors. This coating gums up
these engine components, reducing the effectiveness of heat transfer and ultimately
causing poor delivery of the fuel and inaccurate fuel to air ratios. Heavy hydrocarbon
residue may also cause similar probiems.

" The ARB is committed to working with industry to determine if the existing specifications
are adequate to support more stringent emission standards. The ARB will take the
necessary steps to ensure that quality fuel is available to support existing and future
LPG-fueled vehicles inciuding developing appropriate specifications, if necessary.

The ARB is also following activities by the control device manufacturers, refiners and
LPG distributors to make low olefin LPG fuel, advanced fuel filters, and fuel additives
available to fleets, leading to reduced emissions and vehlcle maintenance and improved
fuel efficiency.

9.2  Impact on Rental Companies

Some of the largest owners of larger LS| fleets are forklift dealers. A high percentage of
forklifts in use today are rented by end-users from these same dealers. For these
dealers a large amount of their assets, debt and overall net worth is tied up in their
rental fleets. |n some cases, these fleets contain a significant percentage. of relatively
new uncontrolled LS| equipment. The proposed fleet requirements may impact the
forklift dealers as fleet users are expected to request lower-emission compliant forklifts
to meet their fleet average. Consequently, it may be more difficult to iease uncontrolled
LSt equipment for any leases that continue through 2009.

Retrofit control systems provide added value to the owner because they provide
significant savings in fuel costs that pay for the retrofit within four years. In addition, for
those owners that apply early retrofit costs couid be mitigated through Carl Moyer
incentive funds. '

9.3 Agricultural Concerns

ARB staff has worked with agricuttural-related businesses to discuss issues specific 1o
that industry. After evaluating data on equipment age, type and use, ARB staff and
industry representatives worked together to develop a proposal that provides greater
flexibility. ARB staff believes this proposal is responsive to the specific needs of the -
industry. While the proposed regulation would allow additional time for compliance, the
most significant issue remaining is to what extent the fieet operators would be eligible
for incentive funds such as the Carl Moyer Program. :

The most cost-effective approach to meet the proposal is to retrofit existing quuipment.
Agricultural fleets would be eligible for funding for retrofits systems if applied in advance

41



188

of the regulations. However, manufacturers of retrofit systems have indicated that the
use of these systems on older equipment is questionable. For older equipment, severai
factors decrease the feasibility of retrofit, including the general state of the equipment,
economy of scale to offer reasonably priced kits and value of the equipment relative to
the cost of performing a retrofit. As such, it is unlikely that a good portion of the
uncontrolled agricultural fieet will lend itself to retrofit. Consequently, agricultural
operations that own the equipment will have to either repower or replace their
equipment. Public incentive programs are not currently designed to provide assistance
under these scenarios. However, ARB staff will continue to explore opportunities fo
reduce the overali costs to comply with the proposal.

94 UL Concerns

Underwriters Laboratories (UL) is an independent, not-for-profit, product-safety testing
and certification organization. Their reputation for certifying the safety of machinery,
equipment and consumer products is known worldwide. UL's Listing Service is the most
widely recognized of UL's safety certification programs. The Ul Listing Mark on a
product is the manufacturer's representation that samples of that complete product have
been tested by UL to nationally recognized Safety Standards and found to be free from
reasonably foreseeable risk of fire, electric shock, excessively high surface
temperatures, and related hazards.

During development of the first LS| regulation, several equipment manufacturers
informed staff that their customers expect, and in cases require, the equipment they
purchase to be UL listed. These manufacturers expressed concermn that the presence of
catalytic converters could make it difficult to meet UL requirements for fire safety and
safety from exposure to high temperature surfaces. They also expressed concemn
about the expense of conducting the tests required by UL.

In response, staff discussed the issue with UL personnel. UL stated that they do certify
catalysts, and that their catalytic converter requirements limit the temperatures of
surfaces located adjacent to a muffler or catalytic converter, while maintaining the
converter's structural capability to contain backfire pressures, etc. They also stated that
certification may be conducted directly through testing of the complete converter and
equipment configuration, or, alternatively, through testing of the converter as a
component in a reference installation. UL's Component Recognition Service covers the
testing and evaluation of component products that are incomplete or restricted in
performance capabilities. These components will later be used in compiete end

. products or systems Listed by UL. The reference installation usually represents a
worst-case scenario in terms of engine size, converter proximity to sensitive surfaces,
etc. The component evaluation ensures that all requirements (temperature, etc.) are
met in that reference installation. The equipment manufacturer woutd then need to
demonstrate to UL, through engineering evaiuation, that its application is similar to, or
inherently safer than, the reference installation. This process minimizes the actual
testing for UL listing and shares the costs and responsibility for the listing between the
equipment manufacturer and the catalytic converter manufacturer. Catalyst
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manufacturers have stated that this process will minimize the costs associated with
obtaining a UL listing.

During this rulemaking, manufacturers again expressed concems about their ability to
meet UL reguirements, this time as a result of retrofit emission control systems —
typically comprised of a catalytic converter and an electronic air/fuel control. Staff again
spoke with UL personnel and hosted a conference call where manufacturers were
provided an opportunity to question UL about the specific requirements for obtaining a
UL Listing Mark for a retrofit emission control system. As before, UL personnel stated
that the system could be certified and that the certification could be conducted directly
through testing of the complete retrofit emission control system and equipment
configuration, or, alternatively, through testing of the conirol system as 2 component in
a reference instaliation (UL, 2004). If a retrofit emission control system manufacturer
opts for the latter, then a UL evaluation of the complete product could be needed to
determine how this component functions as part of the overall system. However, the
use of Recognized Components reduces the complexity of the evaluation and can save
the manufacturer time and money.

10 ALTERNATIVES AND RECOMMENDATION
-10.1 Alternatives Considered

During the regulatory development process, ARB staff evaluated many tools and
identified the following as having the most promise to reduce emissions from LS!
engines. : :

Lower Manufacturer Emission Standards
- Manufacturer Fleet Average Standards

Owner or User Fleet Average Standards

Near-Zero Emission Requirements

Zero Emission Requirements

in-Use Retrofit Requirement

Each of the elements noted was considered both independently and in combination. At
one point, ARB staff pursued the requirement for electric purchase. This concept would
have required medium and large fleets to meet a 10 percent electric component in
2007, 20 percent in 2008, 30 percent in 2009, and 40 percent in the years 2010 through
2015. ARB staff decided this concept would not provide the necessary flexibiiity to
industry in meeting the requirements.

ARB staff also considered requiring that medium and large fleets reduce emissions from
- their existing uncontrolled LS| engines by the end of 2008 through the use of retrofit
emission control systems. Small fleets of one fo three units would have been provided
untit 2010 to retrofit their equipment, and would have been exempt from the electric
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purchase requirement. Again, staff rejected this concept and instead developed a fleet
average concept to allow fleets options for reducing fleet emissions.

10.2 Conclusion

The proposal described herein would reduce HC+NOQOx emissions in a cost-effective
manner. No altemative considered by the agency would be more effective in carrying
out the purpose for which the regulation is proposed or would be as effective or less
burdensome to affected private persons than the proposed regulation.




191

11 REFERENCES

ARB, 1998a. "Public Hearing to Consider Adoption of Emission Standards and Test
Procedures for New 2001 and Later Off-Road Large Spark-Ignition Engines,” California
Air Resources Board, September 4, 1998.

ARB, 19898b. "Notice of Public Meeting to Consider the Approval of California's
Off-Road Large Spark-Ignited Engine Emissions Inventory,” California Air Resources
Board, October 22, 1998.

ARB, 1998¢. “Notice of Public Meeting to Consider the Approval of California's
Off-Road Large Spark-Ignited Engine Emissions Inventory,” Attachment 1, input
Factors, California Air Resources Board, October 22, 1998.

ARB, 2001. "Policies and Actions for Environmental Justice. "Sacramento, California.
California Air Resources Board, December 13, 2001. .

ARB, 2003. "Proposed 2003 State and Federal Strategy for California State
implementation Plan," Section || Mobile Sources, Introduction and Chapter D, California
Air Resources Board, August 25, 2003.

ARB, 2005a. California Air Resources Board, Large Spark-Ignition Off-Road Summary,
2005 Model Year Certified Large Spark-Ignition Engine List:
hitp llwww arb.ca.gov/msprog/offroad/cert/search result.php , undated web page.

ARB, 2005b. Cost-Effectlveness Calculations Spreadsheet, Air Resources Board,
April 2005

ARB, 2005c. Criteria Pollutant Emission Benefits Spreadsheet for 2010 and 2020, Air
Resources Board, April 2005

EPRI, 2001. “Increasing Profits with Electric Industriat Vehicles: A Case Study on the
Alabama Power Company Electric Forklift Incentive Program,” Electric Power Research
{nstitute inc., 2001.

GRI, 1995. "Industrial Truck Market Analyeis,“ Final Report (GRI-85/0422), page 12,
Gas Research Institute, October 1995.

GSE MOU, 2002. “South Coast Ground Service Equipment Memorandum of
Understanding,” An agreement between the California Air Resources Board and 17
airlines, November 27, 2002

[TA, 2005. Regular Member Products (by Class and Lift Code),
http://www.indtrk.org/products.asp?id=rmp , April 25, 2005.

45



192

Lubrizol, 2005. Discussion between Tom Evashenk and Cesar Baumann df Lubrizol
Engine Control Systems, March 22, 2005.

MECA, 2003. "Emission Control Systems for Spark Ignited Vehicles & Engines: From
PZEVs to Clean Lawn Mowers,"” Manufacturers of Emission Controls Association
presentation, May 2003. :

‘MECA, 2004. “MECA Responses to ARB Questions Regarding Three Way Catalyst
(TWC) Technology for LS! Applications,” Manufacturers of Emission Controls
Association, prepared by Dr. Joseph Kubsh, MECA Deputy Director, June 30, 2004.

Precision Governors, 2005. Discussion between Tom Evashenk and Bill Earis of
Precision Govemnors, March 22, 2005.

SwRI, 2004. “Investigation of LPG Fuel System Technologies and Fuel Composition
Effects on Emissions,” Presentation to the Industrial Truck Association Spring Meeting,
Southwest Research Institute, March 23, 2004.

UL, 2004. Discussion between Mark Williams and Christopher James of Underwriters
Laboratories, June 15, 2004. :

U.S. EPA, 2002. “Control of Emissions from Nonroad Large Spark-Ignition Engines, and

Recreational Engines (Marine and Land Based); Finat Rule,” Federal Register, Volume
67, Number 217, pages 68242 - 68447, November 8, 2002.

46



1.

193

APPENDIX A: PROPOSED STANDARDS

Proposed Regulation Order, Part 1: Amend California Code of Regulations, Title

13, Sections 2430, 2433, and 2434 for Off-Road Large Spark-Ignition Engines.

Proposed Regutation Order Part 2: Adopt California Code of Reguiations, Title
13, Sections 2775, 2775.1, and 2775.2 for Large Spark-Ignition {LSI) Engine
Fleet Requirements.

Proposed Regulation Order Part 3: Amendments to the incorporated “California
Exhaust and Standards and Test Procedures for New 2001 and Later Off-Road
Large Spark-Ignition Engines,” and Adoption of incorporated “California Exhaust
and Standards and Test Procedures for New 2007 and Later Off-Road Large
Spark- lgm‘non Engines.”

APPENDIX B: VERIFICATION PROCEDURE

1.

Proposed Regulation Order Part 4: Adopt California Code of Regulations, Title
13, Sections 2780, 2781, 2782, 2783, 2784, 2785, 2786, 2787, 2788, and 2789
for Verification Procedures for Retrofit Systems Verification Procedure, Warranty,
and In-Use Compliance Requirements for Retrofits to Control Emissions from
Off-Road Large Spark-Ignition Engines.

Verification Process Fiowchart

Verification Testing Flowchart
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PROPOSED REGULATION ORDER, PART 1

Note: Amendments to the regulations are shown with underline text for additions and strikeeut

Amend California Code of Regulations, title 13, sections 2430, 2433, and 2434 to read:

Article 4.5. Off-Road Large Spark-Ignition Engines
§ 2430. Applicability.

(a) (1) This article applies to large off-road spark-ignition engines 25 horsepower and
greater produced on or after January 1, 2001 and all equipment and vehicles produced on or after
January 1, 2001 that use such engines.

(2) Every new off-road large spark-ignition (LSI) engine that is manufactured for
sale sold, or offered for sale in California, or that is introduced, delivered or imported into
California for introduction into commerce and that is subject to any of the standards prescribed in
this article and documents incorporated by reference therein, must be certified for use and sale by
the manufacturer through the Air Resources Board and covered by an Executive Order, issued

‘pursuant to Chapter 9, Article 4.5, Section 2433.

(3) This article does not apply to engines in vehicles that are subject to the U.S.
Environmental Protection Agency Reguiations in Title 40, Code of Federal Regulations, Part
1051. In California, such engines and vehicles are subject to requirements of Title 13, California
Code of Regulations. Chapter 9, Article 3, Off-Highway Recreational Vehicles and Engines,

including any related provisions and guidelines that are apphcable to Off-Highway Recreational
Vehicles and Enomes

{(b) Each part of this article is severable, and in the event that any part of this chapter or
article is held to be invalid, the remainder of the article remains in full force and effect.

(c) This article and documents incorporated by reference herein include provisiens for
emissions certification, labeling requirements, warranty, in-use compliance testing, and
production line testing. :

NOTE: Authority cited: Sections 39600, 39601, 43013, 43018, 43101, 43102 and 43104, Health and Safery
Code. Reference: Sections 43013, 43017, 43018. 43101, 43102, 43104, 43105, 43150, 43151. 43152,
43153.- 43154, 43205.5, and 43210, 43210.5. 43211 and-43212, Healith and Safety Code.



§ 2433. ExhaustEmission Standards and Test Procedures - Off- Road Large Spark-
ignition Engines.

(a) This section applies to new off-road large spark-ignition engines produced on or after
January 1, 2001. For the purpose of this section, these engines are also referred to as “new off-

road LSI engines.™-

(b) Standards.

(1) Exhaust Emission Standards. Exhaust emissions from off-road large spark-
1gnition engines manufactured for sale, sold, or offered for sale in California, or that are introduced,

dehivered or imported into California for introduction into commerce, must not exceed:

Exhaust Emission Standards
(grams per brake horsepower-hour)
[grams per kilowatt-hour]'"
Model Engine Durability Hydrocarbon Carbon
Year Displacement Peniod plus Oxides Monoxide
of Nitrogen
2002 and <1.0 liter 1,000 9.0 410
subsequent hours or 2 [12.0] [549]
. years
2001 - > 1.0 liter N/A 3.0 37.0
200343 [4.0] [49.6]
2004 - > 1.0 liter 3500 hours 3.0 37.0
2006 or 5 years [4.0] [49.6]
2007 and 5000 hours
subsequent > 1.0 liter or 7 years 3:62.0 376 1.3
- 2009 (401 [2.7] f48-61 [20.8]
2010 and > 1.0 liter 5000 hours 0.6 15.5
subsequent or 7 vears [0.8] 20.8
)
Note: (15 Standards in grams per kilowatt-hour are given only as a reference. Pollutant ernissions reported to

(2)
3)

ARB by manufacturers rmust be in grams per brake horsepower-hour.
Small volume manufacturers are not required to comply with these emission standards.

Manufacturers must show that at least 25 percent of its California engine sales comply with the
standards in 2001, 50 percent in 2002. and 75 percent in 2003.
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{4) The standards for in-use comp]ianﬁe for engine families certified to the standards ‘in the row noted
are 4.0 g/bhp-hr (5.4 g/kW-hr) hydrocarbon plus oxides of nitrogen and 50.0 g/bhp-hr (67.0 gkW-
hr) carbon monoxide, with a useful life of 5000 hours or 7 years. In-use averaging, banking, and
rading credits may be generated for engines tested in compliance with these in-use compliance
standards. If the in-use compliance level is above 3.0 but does not exceed 4.0 g/bhp-hr
hydrocarbon plus oxides of nitrogen or is above 37.0 but does not exceed 50.0 g/bhp-hr carbon
monoxide, and based on a review of information derived from a statisticaily valid and
representative samplé of engines, the Executive Officer determines that a substantial percentage of

- any class or category of such engines exhibits within the warranry periods noted in Section 2435,
an identifiable, systematic defect in a component listed in that section, which causes a significant
increase in emissions above those exhibited by engines free of such defects and of the same class
or category and having the same period of use and hours. then the Executive Officer may invoke
the enforcement authority under Section 2439, Title 13, California Code of regulations to require
remedial action by the engine manufacturer. Such remedial action is Jimited to owner notification
and repair or replacement of defective components, without regard to the requirements set forth in
Section 2439(b)(5) or Section 2439(cX5)B)(vi). As used in the section, the term “defect” does
not include failures that are the result of abuse, neglect, or improper maintenance.

{5} Small volume mamufacturers are required to comply with these emission standards in 2013.

Optiona} Exhaust Emission Standards
s per brake horsepower-hour
[grams per kilowatt-hour]
Model Engine Durability Hydrocarbon Carbon
Year Displacement Penod plus Oxides Monoxide -
- of Nitrogen -
2007 - > 1,0 Jiter 59%9—110—“—"-5- 1.5 15.5
2009 of L yeals [2.0] 20.8
2007 - > 1.0 liter L‘ggl‘i‘lrs— 1 10 15.5
2009 oL Ly 13 20.8
2007 - > 1.0 liter E%m’—“ﬁ 0.6 15.5
2009 or / years 0.8 20.8
2007 - > 1.0 liter ég%-o-]f—a‘:s 04 155
2009 oLy 0.8 20.8
2007 - > 1.0 liter 5—0-07-,%9“—’—5’ 02 15.5
2009 or / veals 0.3 | 208
2007 - > 1.0 liter i’%%gf 01 15.5
2009 LR 0.1 20.8
2010 and > 1.0 liter i—r‘}%‘)\%ﬁ 0.4 1 155
subsequent — 0.5 20.8




200

2010 and > 1.0 liter ﬁm 02 15.5
subsequent Oor [ Years 0.3 20.8
2010 and > 1.0 liter 000 hours | 4 15.5
subsequent or 7 years [0.1] 20.8

(2) Crankcase Emissions. No crankcase emissions shall be discharged into the ambient

atmosphere from any new 2001 or later model year off-rocad LSI engines.

(3) Evaporative Emission Standards.

(A) Starting in the 2007 model vear, engines that run on a volatile liguid fuel

(such as gasoline), must meet the following evaporative emissions standards

and requirements:

(1) Evaporative hvdrocarbon emissions may not exceed (.2 grams per

gallon of fuel tank capacity when measured with the test procedures
for evaporative emissions as described in subpart F, Title 40 Code of

Federal Regulations (CFR) Sec.1048.

(i1) For nonmetallic fuel lines, vou must specify and use products that

meet the Category 1 specifications in SAE J2260.

(1ii) 1iquid fuel in the fuel tank may not reach boiling during continuous

engine operation in the final installation at an ambient temperature of

30° C. Note that gasoline with a Reid vapor pressure of 62 kPa (9 psi)

begins to boil at about 53° C.

(c) Test Procedures. The test procedures for determining certification and compliance

with the standards for exhaust emissions from new model vear 2001 through 2006 off-road LSI]
engines with engine displacement greater than 1.0 liter sold in the state are set forth in
“California Exhaust Emission Standards and Test Procedures for New 2001 and-Later through
2006 Off-Road Large Spark-ignition Engines,” adopted September 1, 1999, and as last amended
[insert date of amendment)]. The test procedures for determining certification and compliance

with the standards for exhaust and evaporative emissions from new model year 20607 and
subsequent off-road LSI engines with engine displacement greater than 1.0 liter sold in the state

are set forth in “California Exhaust Emission Standards and Test Procedures for New 2007 and

Later Off-Road Large Spark-ignition Engines.” adopted [Insert date of adoption].

(d) The test procedures for determining certification and compliance with the standards
for exhaust emissions from new off-road LSI engines with engine displacement equal to or less
than 1.0 liter sold in the state are set forth in “California Exhaust Emission Standards and Test
Procedures for 1995 and Later Small Off-Road Engines,” as last amended March 23, 1999.

(e) Replacement-Ensines Replacement Engines.
[Reserved]

M
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(2) (A) Beginning in 2004, a new off-road large spark-ignition engine
intended solely to replace an engine in a piece of off-road equipment that was onginally
produced with an engine manufactured prior to the applicable implementation date as described
in paragraph (b), shall not be subject to the emissions requirements of paragraph (b) provided
that:

(i) The engine manufacturer has ascertained that no engine
produced by itself or the manufacturer of the engine that is being replaced, if different, and
certified to the requirements of this article, is available with the appropriate physical or
performance characteristics to repower the equipment; and

(ii) Unless an alternative control mechanism is approved in
advance by the Executive Officer, the engine manufacturer or its agent takes ownership and
possession of the engine being replaced; and

(1i1) The replacement engine is clearly labeled with the following
language, or similar alternate language approved in advance by the Executive Officer:

THIS ENGINE DOES NOT COMPLY WITH CALIFORNIA OFF-ROAD OR ON-HIGHWAY
EMISSION REQUIREMENTS. SALE OR INSTALLATION OF THIS ENGINE FOR ANY
PURPOSE OTHER THAN AS A REPLACEMENT ENGINE IN AN.OFF-ROAD VEHICLE
OR PIECE OF OFF-ROAD EQUIPMENT WHOSE ORIGINAL ENGINE WAS NOT
CERTIFIED IS A VIOLATION OF CALIFORNIA LAW SUBJECT TO CIVIL PENALTY.

(B) At the beginning of each model year, the manufacturer of replacement
‘engines must provide, by engine model, an estimate of the number of replacement engines it
expects to produce for California for that model year. :

(C) At the conclusion of the model year, the manufacturer must provide,
by engine model, the actual number of replacement engines produced for California during the
model year, and a description of the physical or performance characteristics of those models that
indicate that certified replacement engine(s) were not available as per paragraph (A).

NOTE: Authority cited: Sections 39600, 39601, 43013, 43018, 43101, 43102 and 43104, Health and Safety
Code. Reference: Sections 43013, 43017, 43018, 43101, 43102, 43104, 43105, 43150, 43151, 43152
43153.- 43154, 43205.5, and 43210,43210.5. 43211 and-43212, Health and Safety Code.




202

2434. Emission Control Labels - 2001 and Later Off-Road Large Spark-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 Iabel (or labels) on each production engine (or equipment) to provide the engine or
equipment owner and service mechanic with mfomlanon necessary for the proper maintenance of
these parts in customer use.

(b} Applicability. This section applies to: _

(1 2001 and Iater model year off-road LSI engines with engine displacement
greater than 1.0 liter, that have been certified to the applicable emission standards pursuant to
Section 2433(b).

(2)  Engine manufacturers and original equipment manufacturers, as
applicable, that have certified such engines.

(3)  Original equipment manufacturers, regardiess of whether they have
certified the engine, if their equipment obscures the emission control labels of such certified
engines. _

(4) 2002 and later model year off-road LSI engines with engine displacement
less than or equal to 1.0 liter must comply with the applicable labeling specifications set forth in
the Califormia Code of Regulations, Title 13, Section 2404.

() Label Content and Location. ,

(1) A tune-up label made of a permanent material must be welded, riveted or
otherwise permanently attacited to the engine block or other major component in such a way that
1t will be readily visible after installation of the engine in the equipment. If the equipment
obscures the label on the engine, the equipment manufacturer must attach a supplemental label
such that 1t is readily visible. :

(2} In selecting an acceptable location, the manufacturer must consider the
possibility of accidental damage (e.g., possibility of tools or sharp instruments coming in contact
with the label). Each label must be affixed in such a manner that it cannot be removed without
destroying or defacing the label, and must not be affixed to any part which is likely to be replaced
during the equipment’s useful life. The label(s) must not be affixed to any component which is
easily detached from the engine.

3 In addition, an engine serial number and date of engine manufacture
(month and vear) must be stamped on the engine block or stamped on a metal label riveted or
permanently attached to the engine block. Engine manufacturers must keep records such that the
engine serial number can easily be used to determine if an engine was certified for the applicable
model year. Alternative engine serial number identification methods or tracking number may be
allowed with prior approval from the Executive Officer.

(4) The label must be in the English language and use block letters and
numerals which must be of a color that contrasts with the background of the 1abel.
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(5) The label must contain the following information:
(A)  The label heading must read:
“Important Engine Information.”

(B)  Full corporate name and trademark of the manufacturer.

O “THIS ENGINE IS CERTIFIED TO OPERATE ON (specify
operating fuel(s)).”

(D) Identification of the Exhaust Emission Control System.
Abbreviations may be used and must conform to the nomenclature and abbreviations found in the
Society of Automotive Engineers document J1930 which 1s incorporated by reference in Section
1977, Title 13, CCR, entitled “Electrical/Electronic Systems Diagnostic Terms, Definitions,
Abbreviations, and Acronyms.”

(E)  The maintenance specifications and adjustments recommended by
the engine manufacturer, including, as applicable: spark plug gap width, valve lash, ignition
timing, idle air/fuel mixture setting procedure and value (e.g., idle CO, idle speed drop), and high

"1dle speed. These specifications must indicate the proper transmission position, (if applicable),
during tune-up and what accessories, if any, should be in operation, and what systems, if any
(e.g., vacuum advance, atr pump), should be disconnected during the tune-up. I the
manufacturer does not recommend adjustment of the foregoing specifications, the manufacturer

must include in lieu of the “specifications” the single statement “No other adjustments needed.”

~ For all engines, the instructions for tune-up adjustments must be sufficiently clear on the label to

preciude the need for a mechanic or equipment owner to refer to another document 1 order to
correctly perform the adjustments.

(F)  Any specific fuel or engine lubncant requirement (e.g., research
octane number, engine lubricant type). '

(G)  An unconditional statement of compliance with the appropnate
model year (for 2001-2003) or (2004 and subsequent) California regulations; for example, “This
engine conforms to 2002 California regulations for off-road large spark-ignition engines and 1s
certified to 3.0 g/bhp-hr HC+NOx and 37 g/bhp-hr CO.” or “This engine conforms to 20067
California regulations for off-road large spark-ignition engines and is certified to 0.6 g/bhp-hr
HC+NOX and 15.5 g/bhp-hr CO.”

(H) Total engine dlsplacement (in cubic inches and/or liters) of the
engine upon which the engine label is attached.

M The engine family identification (i.e., engine family name and
manufacturer’s own engine group/code).

6) (A)  The manufacturer of any engine certified with a clean fuel (i.e.
natural gas) must at the time of engine manufacture, affix a permanent legible label specifying
the appropriate operating fuel(s).

(B) The label must be located immediately adjacent to each fuel tank
filler inlet and outside of any filler inlet compartment. It must be located so that it is readily
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visible to any person introducing fuel to such filler inlet; provided, however, that the Executive
Officer must upon application from an engine manufacturer, approve other label locations that
achieve the purpose of this paragraph. If the engine is manufactured separately from the
equipment, the label must be affixed to the engine and located so that it is readily visible. Such
labels must be in English and in block Ietters which must be of a color that contrasts with their
background.

(d) An engine label may state that the engine or equipment conforms to any
applicable federal emission standards for new engines, or any other information that such
manufacturer deems necessary for, or useful to; the proper operation and satisfactory
maintenance of the equipment or engine.

{e) Supplemental Engine Label Content and Location.

(1)  When a final equipment assembly that is marketed to any ultimate
purchaser is manufactured and the engine label attached by the engine manufacturer is obscured
(1.¢., not readily visible), the manufacturer of the final equipment assembly (i.e., original
equipment manufacturer) must attach a supplemental engine label upon the engine or equipment.

The supplemental engine label must be plastic or metal, and must be welded, riveted or
otherwise attached permanently to an area of the engine or equipment assembly so as to be
readily visible to the average person.

(2)  The manufacturer required to attach a supplemental engine label must
consider the possibility of accidental damage to the supplemental engine label in the
determination of the label location. Such a label must not be attached to any engine or
equipment component that is likely to be replaced during the useful life of the engine or
equipment (as applicable). Such a label must not be attached to any engine or equipment
component that is detached easily from the engine or equipment (as applicable).

(3)  The supplemental engine label information must be written in the Encrhsh
language and use block letters and nurnerals (1.e., sans senif, upper-case characters) that must be
of a color that contrasts with the background of the label.

(4) A supplemental engine label must contain the information as specified in
Subsection (c)4)(5), except that the date of engine manufacture specified in (c)(3) may be
deleted from the supplemental engine label. When the date of engine manufacture does not
appear on the supplemental engine label, the responsible original equipment manufacturer must
display (e.g., label stamp, etc.) the date elsewhere on the engine or equipment so as to be readily
visible,

(H) As used 1n these specifications, readily visible to the average person means that
the label must be readable from a distance of eighteen inches (46 centimeters) without any
obstructions from equipment or engine parts {including all manufacturer available optional
equipment) except for flexible parts (e.g., vachum hoses, ignition wires) that can be moved out of
the way without disconnection. Alternatively, information required by these specifications to be
printed on the label must be no smaller than 8 point type size (2 millimeter in height) provided
that no equipment or engine parts (including all manufacturer available optional equipment),
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except for flexible parts, obstruct the label.

- (g)  The labels and any adhesives used must be designed to withstand, for the engine’s
or equipment’s total expected life, typical equipment environmental conditions in the area where
the label is attached. Typical equipment environmental conditions must include, but are not
himited to, exposure to engine fuels, lubricants and coolants (e.g., gasoline, motor oil, water,
ethylene glycol). The manufacturer must submit, with its certification application, a statement
attesting that its labels comply with these requirements. ‘

(b)  The manufacturer must obtain approval from the Executive Officer for all label
formats and locations prior to use. Approval of the specific maintenance settings is not required;
however, the format for all such settings and tolerances, if any, is subject to review. If the
Executive Officer finds that the information on the label is vague or subject to misinterpretation,
or that the location does not comply with these specifications, he or she may require that the Iabel
or its location be modified accordingly. -

(i) Samples of all actual production labels used within an engine family must be
submitted to the Executive Officer within thirty days after the start of production. Engine
manufacturers must provide samples of their own applicable production labels, and samples of
applicable production original equipment manufacturer labels that are accessible to the engine
manufacturer due to the direct matket arrangement between such manufacturers.

(G) = The Executive Officer may approve alternate label locations or may, upon request,
waive or modify the label content requirements provided that the intent of these specifications is
met. ' '

&) The manufacturer of any engine must furnish to the Executive Officer, at the
beginning of the model year, any engine identification number coding system which identifies
whether such engine(s) are covered by an Executive Order.

)] (1)  H the Executive Officer finds any engine manufacturer using labels that
are different from those approved or that do not substantially comply with the readability or
durability requirements set forth in these specifications, the engine manufacturer will be subject
to revocation or suspension of Executive Orders for the applicable engine families, or enjoined
from any further sales, or distribution, of such noncompliant engine families, or subgroups within
the engine families, in the State of California pursuant to Section 43017 of the Health and Safety
Code. Before seeking to enjoin an engine manufacturer, the Executive Officer will consider any
information provided by the engine manufacturer. In addition, the engine manufacturer may be
subject to, on a per engine basis, any and all remedies available under Part 5, Division 26 of the
Health and Safety Code, sections 43000 et seq. :
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(2) If the Executive Officer finds any original equipment manufacturer using
sels for which it has responsibility for attaching that are different from those approved or that do
t substantially comply with the readability or durability requirements set forth in these
ecifications, the equipment manufacturer will be subject to being enjoined from any further sales,
distribution, of the applicable equipment product line that uses such noncompliant labels in the
ate of California pursuant to Section 43017 of the Health and Safety Code. Before seekingto
join an equipment manufacturer, the Executive Officer will consider any information provided
» the equipment manufacturer. In addition, the equipment manufacturer may be subject to, on a.

T engine basis, any and all remedies available under Part 5, Division 26 of the Health and Safety
3de, sections 43000 et seq.

NOTE: Authority cited: Sections 39600, 39601, 43013, 43018, 43101, 43102 and 43104, Heaith and Safety
Code. Reference: Sections 43013, 43017, 43018, 43101, 43102, 43104, 431053, 43150, 43151, 43152,
43153.- 43154, 43205.5, and 43210, 43210.5. 43211 and-43212, Health and Safety Code.

10
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PROPOSED REGULATION ORDER, PART2

NOTE: The entire text is new language proposed for addition to the California Code of
Regulations. '

Adopt Article 2, Large Sparks Ignition (LSI) Engine Fleet Requirements, within
Chapter 15, Division 3, Title 13, California Code of Regulations, and new sections 2775,

2775.1, and 2775.2 to read as foliows:

4 '

Article 2. Large Sparks Ignition (LSI) Engine Fleet Requirements

Section 2775. Applicability.

(a)

(1

(2)
(b)
(1)

@)

' Genefai Applicability. This article appiies to operators of off-road large

spark-ignition (LSI) engine forklifts, sweepers/scrubbers, industrial tow tractors or
airport ground support equipment operated within the State of California in the
conduct of business with:

25 horsepower or more (greater than 19 kilowatts for 2005 and later model year
engines), and .

greater than 1.0 liter displacement.
Exemptions.

Rental or lease équipment operated in California no more than 30 aggregated
calendar days per year shall be exempt from the requirements of this article.

Ground support equipment subject to the South Coast Ground Support
Equipment Memorandum of Understanding, dated November 27, 2002 shall be
exempt from the requirement of this article until January 1, 2012. Ground
support equipment subject to any future ground support equipment agreement to
which the California Air Resources Board is a signatory shall be exempt from the
requirements of this article for the period specified in the agreement plus one:

year.

Off-road military tactical vehicles or equipment exempt from regulation under the
federal national security exemption, 40 CFR, subpart J, section 90.908, are
exempt from the requirements of this article. Vehicles and equipment covered by
the definition of military tactical vehicle that are commercially available and for
which a federat certificate of conformity has been issued under 40 CFR Part 90,
subpart B, shalil also be exempt from the requirements of this article.
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(c)

(d)

Each part of this article is severable, and in the event that any part of this chapter
or article is held to be invalid, the remainder of the article shail remain in full force
and effect. '

Definitions. The definitions in Section 1900 (b), Chapter 1, and Section 2431 (a),
Chapter 9 of Title 13 of the California Code of Regulations apply to this article.
In addition, the following definitions apply to this article:

“Agricultural Crop Preparation Services” means packinghouses, cotton gins, nut
hullers and processors, dehydrators, feed and grain mills, and other refated
acfivities. :

| “Airport Ground Support Equipment” means any large spark-ignition

engine-powered equipment contained in the 24 categories of equipment included
in section B.3. of Appendix 2 of the South Coast Ground Support Equipment
Memorandum of Understanding, dated November 27, 2002.

“Baseline Inventory” means an inventory of equipment as defined in this
subdivision that reflects all equipment owned at the time of the inventory.

“Certification Standard” means the level to which an LS| engine is certified, in
grams per kilowatt-hour of hydrocarbon and oxides of nitrogen, combined, as
identified in an Executive Order (EQ) issued by the Executive Officer of the
California Air Resources Board.

“Emission Control System” means any device or system employed with a new or
in-use off-road LSI-engine vehicle or.piece of equipment that is interded to
reduce emissions. Examples of LS| emission control systems include, but are
not limited to, closed-loop fuel control systems, fuel injection systems, three-way
catalysts, and combinations of the above.

“Equipment” or “Pieces of Equipment” means one or more forklifts, industrial tow
tractors, sweeper/scrubbers, or pieces of airport ground support equipment as
defined in this section. :

“Executive Officer” means the Executive Officer of the California Air Resources
Board, or his or her delegate.

“Executive Order” means a document sighed by the Executive Officer that
specifies the standard to which a new LSI engine is certified or the ievel to which
an LS| retrofit emission control system is verified.

“Facility” means any structure, appurtenance, installation, and improvement on
land that operates and/or garages one ar more pieces of equipment.

“Facility Sample” means the selection of one or more individual facilities from an
operator's California facilities for comparison to the operator's aggregate fleet
inventory for fleet average caiculation.

-2.
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“Fleet Average Emission Level” means the arithmetic mean of the cembined
~ hydrocarbon pius oxides of nitrogen emissions for each piece of applicable
. equipment comprising an operator’s fleet.

“Forkiift” means an electric Class 1, or 2 rider truck or a large spark-ignition
engine-powered Class 4 or 5 rider truck as defined by the Industrial Truck
Association. Electric Class 3 trucks are not forklifts for the purposes of this
regulation.

“Industrial Tow Tractor” means an electric or large spark-ignition engine-powered
Class 6 truck as defined by the industrial Truck Association. Industrial tow
tractors are designed primarily to push or pull non-powered trucks, trailers, or
other mobile loads on roadways or improved surfaces. Industrial tow tractors are
commonly referred to as tow motors or tugs. Industrial tow tractors are distinct
from airport ground support equipment tugs for the purposes of this regulation.

“Label” means a permanent material that is welded, riveted or otherwise
permanently attached to the engine biock or other major component in such a
way that it will be readily visible after installation of the engine in the equipment. If
the equipment obscures the iabel on the engine, the equipment manufacturer
must attach a supplemental label such that it is readily visible. The label will

state the standard to which the engine or equipment was certified in accordance
with the labeling provisions of Tltle 13, Cahfomsa Code of Regulations, section
2434(0)(5)(G)

“Large Fieet means an operator's aggregated operations in California of 26 or
more pieces of LS| equipment.

“L S Retrofit Emission Control System” means an emission control eystem
employed exclusively with an in-use off-road LSI-engine vehlcle or piece of .
equipment.

“Manufacturer” means the manufacturer granted new engine certification or
retrofit emission control system verification.

“Medium Fleet” means an operator's aggregated operatlons in California of 4 to
25 pieces of LSI equipment.

“Military tactical vehicles or equipment means vehicles or equipment owned by
the U.S. Department of Defense and/or the U.S. military services andused in
combat, combat support, combat service support, tactical or relief operations, or
training for such operations. :
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[“Model Year” means the manufacturer's annual production period, which
includes January 1 of a calendar year or, if the manufacturer has no annual
_production period, the calendar year.]'

[“New Engine” means an engine’s ownership has not been transferred to the
ultimate consumer.]

“Non-forklift fleet” means an operator's aggregated operations in California of
four (4) or more sweeper/scrubbers, industrial tow tractors, or pieces of airport
ground support equipment, alone or’in combination.

[‘Off-Road Large Spark-ignition Engines” or “LSI Engines” means any engine
that produces a gross horsepower of 25 horsepower or greater (greater than 19
Kitowatts for 2005 and later model year) or is designed (e.g., through fueling,
engine calibrations, valve timing, engine speed modifications, etc.) to produce
25 horsepower or greater (greater than 19 kilowatts for 2005 and later model
year). If an engine family has models at or above 25 horsepower (greater than
18 kilowatts) and modeis below 25 horsepower (at or below 19 kilowatts), only
the models at or above 25 horsepower (above 19 kilowatts) would be considered
LS! engines. The engine’s operating characteristics are significantly similar to
the theoretical Otio combustion cycle with the engine’s primary means of
controlling power output being to limit the amount of air that is throttled into the
combustion chamber of the engine. LSI engines or altemate fuel-powered LS|
internal combustion engines are designed for powering, but not limited to
powering, forklift trucks, sweepers, generators, and industrial equipment and
other miscellaneous applications. All engines and equipment that fall within the
scope of the preemption of Section 209(e){1)}A) of the Federal Clean Air Act, as
amended, and as defined by regulation of the Environmental Protection Agency,
are specifically excluded from this category. Specifically excluded from this
category are: 1) engines operated on or in any device used exciusively upon
stationary rails or tracks; 2) engines used to propel marine vessels; 3) internal
combustion engines attached to a foundation at a location for at least 12 months;
4) off-road recreational vehicles and snowmobiles; and 5) stationary or
transportable gas turbines for power generation.]

“Operator” means a person with legal right of possession and use of LS| engine
equipment other than a person whose usual and customary business is the rental
or leasing of LS| engine equipment. Operator includes a person whose usual
and customary business is the rental or leasing of LS| engine equipment for any
LS| engine equipment not solely possessed or used for rental or leasing.

“Repower” means a new or remanufactured engine and parts offered by the
OEM or by a non-OEM rebuilder that has been demonstrated to the ARB to be

! Bracketed definitions are replicated for ease of use and presentation clarity from Section 1900 (b),
Chapter 1, or Section 2431 (a), Chapter 9, of Title 13 of the California Code of Regulations.

-4-
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functionally equivalent from a durability standpoint to the OEM engine and
components being replaced.

‘ “‘Retrofit” means the application of an emission control system to a non-new LS
engine.

“Serial Number” means an engine serial number and date of engine manufacture
(month and year) that are stamped on the engine block or stamped on a metal
label riveted or permanently attached to the engine block. Engine manufacturers
must keep records such that the engine serial number can easily be used to
determine if an engine was certified for the applicable model year, and beginning
January 1, 2007, the standard to which the engine was certified in accordance
with the labeling provisions of Title 13, California Code of Reguiations,

section 2434(c){(5)(G).

“Small Fleet” means an dperator’s aggregated operations in California of 1to 3
LS forklifts and/or 1 to 3 pieces of non-forklift LS| equipment.

“Sweeper/scrubber” means a large spark-ignition engine-powered piece of
industrial floor cleaning equipment designed to brush and vacuum up small
- debris and litter and then scrub and squeegee the fioor.

“Specialty Equipment” means a piece of equipment with unique or specialized
performance capabilities that allow it to perform prescribed tasks and as
approved by the Executive Officer. -

[“Ultimate Purchaser” means the first péréon who in good faith purchases a new
LS! engine or equipment using such engine for purposes other than resale.]

“Uncontrolied LS| Engine” means pre-2001 uncertified engines and 2001-2003
certified uncontrolled LS| engines. The default emission rate for an uncontrolled
LSl engine is 12.0 grams per brake horsepower-hour of hydrocarbon plus oxides
of mtrogen

‘Venﬁcatlon" “Verification" means a determination by the Executive Officer that
the LS| emission control system meets the requirements of this Procedure. This
determination is based on both data submitted or otherwise known 1o the
Executive Officer and engineering judgement.

“Verification Level” means one of four emission reduction classifications that
apply to the performance capability of retrofit emission control systems as
described in Title 13, California Code of Reguiations, Sectlon 2782(f), Table 1, as
set forth in Table 1:



212
Table 1. LS| Engine Retrofit System Verification Levels
' e Percentage Reduction Absolute Emissions
Classification (HC+NOX) (HC+NOX)
LSt Level 1} > 25% @ Not Applicable
LSI Level 2 > 75% 3.0 g/bhp-hr @
LS Level 3a ™ > 85% * 0.5, 1.0, 1.5, 2.0, 2.5 g/bhp-hr
LSl Level 3b© Not Applicable 0.5, 1.0, 1.5, 2.0 g/bhp-hr

Notes:
™

2

actual emission test values

(3}

Applicable to uncontrolied engines only
The allowed verified emissions reduction is capped at 25% regardiess of

The allowed verified reduction for LS| Level 2 is capped at 75% or

3.0 g/bhp-hr regardless of actual emission test values

{4)
{5)

Verified in 5% increments, applicable to LSt Level 3a classifications only
Applicable to emission-controlled engines only

NOTE: Authority cited: Sections 39600, 39601, 43013, and 43018, Health and Safety
Code. Reference: Sections 43013, 43017, and 43018, Health and Safety Code.

Section 2775.1. Standards.

(a) Except as provided in subdivisions (d), {(e), (f), and (g), operators of medium and

large forkiift fleets and operators of non-forklift fieets with more than three pieces

of equipment shall compiy with the fieet average emission level standards in
Table 2 by the specified compliance dates.
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Table 2: Fleet Average Emission Level Standards
in grams per kilowatt-hour (brake-horsepower-hour)
of hydrocarbons plus oxides of nitrogen

| Initial Compliance Date

Fleet Type 1172009 | 1/1/2011 | 1/1/2013
Large Forklift Fleet 32(2.4) | 23017 | 1.5(1.)
Medium Forkiift Fleet | 3.5(26) | 27(2.0) | 1.9(1.9)
Non-forklift Fieet 4.0(3.0) | 3.1(23) | 23(1.7)

(1). Fleet operators subject to the fleet average provisions shall include in their fleet
average calculations any piece of equipment that the operator has rented or
leased or reasonably expects to rent or lease for a period of one year or more.

(2) Fleet operators may exclude from the fleet average calculation rental or leased
equipment if:

(A) the rental or lease is fqr. a period of less than one year, and

(B) the rental or lease component comprises no more than 20 percent of the :
operator’s equipment at any time, and

(C) the equipment rented or leased during the period from January 1, 2009
through December 31, 2010 is controlled to a 4.0 g/kW-hr (3.0 g/bhp-hr)
standard or better and equipment rented or leased on or after January 1,
2011 is controlled to a 2.7 g/kW-hr (2.0 g/bhp-hr) standard or better.

(3) Fieet operators shall comply with the applicable fieet average standard in Table 2
with the following exceptions:

(A)if through business expansion, a fieet meets the definition of a larger size
category, the fleet may continue to comply with the applicable fleet standard
for the initial size category until the subsequent compliance date, at which
time the fleet must meet the applicable fleet standard for the new fleet size
category, or

(B)if through retiremént or other fleet size reduction mechanism the fieet would
otherwise be required to comply with a less stringent fleet standard, then the
jess stringent fleet standard becomes effective immediately.
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(b)

Operators of mixed fleets comprised of forklifts and non-forklift equipment shall
determine fleet size individually for forklift fleets and non-forklift fleets; a mixed

- fleet with three or fewer forkiifts and three or fewer non-forklift pieces of

(c)

(d)

(1)

(2)

(3)

(e)
(1)

equipment shall be considered to be a small fleet and shall comply with the
provisions specified in subdivision (c) below.

Except as provided in subdivisions (d), (e}, and (f), each small forklift, small non-
forklift, and small mixed fleet shail address emissions from all uncontrolled LSI
engines in that fleet as prescribed in subdivision (e}(1){(D)(i) or (ii) below by
January 1, 2011.

Except as provided in subdivisions (e}, (f) and (g), by July 1, 2016, each operator
of a fleet used in agricultural crop preparation services shall address emissions
from all uncontrolled LS! engines in that fleet as prescribed in subdivision
(e)(1)XD)i) or (ii) below beginning July 1, 2006, as follows:

Ten percent of their 2006 baseline uncontrolled LS| engine inventory shall be
addressed each year for a period of ten years, and

In determining the percentage in (d)(1), the operator of the agricultural crop
preparation services fieet need only address the integer portion of the calculation
each year.

Operators of fleets used in agricultural crop preparation services may exclude
from their 2006 baseline uncontrolied LS! engine inventory any rental or leased
equipment. Any equipment rented or leased on or after January 1, 2009 must be
controlled to a2 4.0 g/kW-hr (3.0 g/bhp-hr) standard or better.

Limited Hours of Use Provisions and Small Fleet Standards.

Forklift and non-forkiift equipment in small, medium, and large fleets shall be
exempted from the provisions of subdivisions (a) and (c} of this section, and
forklift equipment in agricultural crop preparation services shail be exempted
from the provisions of subdivision (d) of this section provided that:

(A) the equipment is used, on average over any three year period, less than 251
hours per year, and

(B) the equipment is equipped with an operational hours of use meter, and

(C) the operator maintains hours of use records for the piece of equipment at a’
facility, and

(D) the operator addresses the emissions through option (i) or (i) below by
January 1, 2011, if a medium or iarge fleet, or by January 1, 2013, if a small
fleet:
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(i) retrofit or repower the equipment to a Level 2 or Level 3 verification level
as described in Title 13, California Code of Regulations, Section
2782 (f), or

(i} retire the equipment or replace the equipment with a new or used piece of
equipment certified to a 3.0 g/bhp-hr hydrocarbon plus oxides of
nitrogen emission standard.

Specialty Equipment Exemption.

Forklift and non-forklift specialty equipment shalt be exempt from thé
requirements of subdivisions (a) through (d) of this section provided that:

(A) the replacement cost exceeds the replacement cost of a “typical” piece of
equipment from that categc-, by 50 percent or the retrofit cost exceeds the
“typical” retrofit cost of a piece of equnpment from that category by
100 percent, and

(B) they meet the requirements of subdivisions (e)(1){(A) through (e)}(1)(C), and

(C) the Executive Officer approves the listing of the piece of equipment as
specialty equipment.

Alternate Comphance Option for Operators of Fleets used in Agricultural Crop
Preparation Services. :

Forklift equipment in agricultural crop preparation services shall be exempted
from the provisions of subdivision (d) of this section provided that the operator of
the equipment complies with a 4.0 g/kW-hr fleet average emission level.

NOTE: Authority cited: Sections 39600, 39601, 4'3013, and 43018, Health and Safety
Code. Reference: Sections 43013, 43017, and 43018, Health and Safety Code.

Section 2775.2. Compliance Requirements for Fieet Operators.

(@)

- (b)

Fleet operators shall conduct a baseline inventory of their fleet within six months
of [insert operative date of regulations after filing with Secretary of State] and
shall maintain records at their facilities of their baseline inventory and subsequent
inventories indicating accessions and retirements until June 30, 2016. '

At a minimum, fleet operators shall record and maintain on file at their facilities,
information on the equipment type, make, model, serial number, and emission
certification standard or retrofit verification level. Equipment with model year
2001 through 2004 LSI engines is required to have an emissions label that states
that the engine conforms to the applicable model year reguiations for off-road
large spark-ignition engines or is certified uncontrolled. Equipment without an
emissions label identifying the certification standard or verification leve! shall be

-9-
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deemed to have an uncontrolied LS| engine. Operators that maintain multiple
facilities may aggregate the records at a centralized facility or headquarters.

. Records for all equipment at all facilities shali be made available to the Air

(c)

(d)

(e)

(f)

(9)

(1)

(2)

(3)

(h)

Resources Board within 30 calendar days upon request. Compliance staff may
then select a facility sample for inspection purposes.

Medium and large fleets shall be required to demonstrate at any time between
January 1, 2009 and December 31, 2015, based on actual inventory, and
reconciled against inventory records, that they meet the applicable fleet average
emission level standard in Section 2775.1(a).

Small fleets shall be required to demonstrate at any time on or after

January 1, 2013, based on actual inventory, and reconciled against inventory
records, that they have addressed their uncontrolled LS| engines as prescnbed in
Section 2775.1 (e)(1)(D).

Agricultural crop preparation services fleets shall be required to submit baseline
inventory documentation on or before June 30, 2006 to the Air Resources Board.

Agricultural crop preparation services fleets shall be required to demonstrate at
any time on or after June 30, 2007, based on actual inventory, and reconciled
against inventory records, that they have addressed their uncontrolled LSI
engines as prescribed in Section 2775.1 (d) and {e)(1)(D) or (g).

Compliance Extensions. An operator may be granted an extension to a
compliance deadiine specified in Section 2775.1 for one of the following reasons:

Compliance Extension based on No Verified Retrofit Emission Control System.
The Executive Officer shall grant a blanket one-year compliance extension if no
retrofit emission control systems are verified prior to January 1, 2007. The
Executive Officer may grant additional compliance extensions if no retrofit
emission control systems are verified prior to January 1, 2008.

Use of Experimental Emission Control Strategies. An operator may use an
experimentat emission control strategy provided by or operated by the
manufacturer in no more than ten percent of his total fleet for testing and
evaluation purposes. The operator shall keep documentation of this use in
records as specified in subsection (b).

If a compliance deadline extension is granted by the Executive Officer, the
operator shall be deemed to be in compliance as specified by the Executive
Officer’'s authorization.

Continuous Compliance. An operator is required to keep his equipment in
compliance with this regulation, once it is in compliance, so long as the operator
is operating the equipment in California.

-10-
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NOTE: Authority cited: Sections 39600, 39601, 43013, and 43018, Health énd Safety
Code. Reference: Sections 43013, 43017, and 43018, Health and Safety Code.

-11-



219

Test_ Procedures

PROPOSED CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST
PROCEDURES FOR NEW 2001 ANDIATER THROUGH 2006 OFF-ROAD LARGE
' SPARK-IGNITION ENGINES
PARTI

PROPOSED CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST
PROCEDURES FOR NEW 2001 ANBD-EATER THROUGH 2006 OFF-ROAD LARGE
SPARK-IGNITION ENGINES
PART I
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State of California
AIR RESOURCES BOARD

CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR NEW 2001 ANB-EATER THROUGH 2006 OFF-ROAD LARGE SPARK-IGNITION

NOTE:

ENGINES

PART 1

Adopted: September 1, 1999
Amended: {insert date of amendment]

The general provisions herein have been adapted and modified from similar
provisions set forth in 40 CFR, Part 86, Subpart A - General Provisions for
Emission Regulations for 1977 and Later Model Year New Light-Duty Vehicles,
1977 and Later Model Year New Light Duty Trucks, 1977 and Later Model Year
New Heavy-Duty Engines, and for 1985 and Later Model Year New
Gasoline-Fueled Heavy-Duty Vehicles.

This-decumentis-all-newly-adoptedtext: The sole amendments are to the title
and vears of applicability of the regulations.
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1 Emission Regulations for New 2001 and-Later through 2006 Off-Road Large.Spark-
Ignition Engines, General Provisions

1. General Applicability.

(a) These provisions apply to new off-road large spark-ignition engines with displacement
greater than 1.0 liter, produced on or after January 1, 2001 through December 31, 2006.

(b) For any engine that is not a distinctly Otto cycle engine, the Executive Officer shall
determine whether the engine shall be subject to these regulations, taking into consideration the
relative similanty of the engine's basic characteristics with those of Otto cycle engines.

(c) Every new off-road large spark-ignition engine that is manufactured for sale, sold,
offered for sale, introduced or delivered for introduction into commerce into Califorma which is
subject to any of the standards prescribed in these provisions, is required to meet California air
pollution requirements as certified for use and sale by the manufacturer through the Air
Resources Board and covered by an Executive Order issued under these provisions.

(d) The test procedures for determining certification and compliance with the standards
for exhaust emissions from new off-road LSI engines with engine displacement equal to or less
-than 1.0 liter sold in the state are set forth in “California Exhaust Emission Standards and Test
Procedures for 1995 and Later Small Off-Road Engines," as last amended March 23, 1999.

2. Definitions.

"Accuracy” means the difference between a measurement and true value.
" Alternate Fuel” means any fuel that will reduce non-methane hydrocarbons (on a
- reactivity-adjusted basis), NOx, CO, and the potential risk associated with toxic air contaminants
as compared to gasoline or diesel fuel and would not result in increased deterioration of the
engine. Alternate fuels include, but are not limited to, methanol, ethanol, liquefied petroleum
gas, compressed natural gas, and electricity. ‘

"ARB Enforcement Officer” means any officer or employee of the Air Resources Board
so designated in writing by the Executive Officer or by the Executive Officer's designee.’

"Auxiliary Emission Control Device (AECD)" means any element of design which senses
temperature, vehicle speed, engine RPM, transmission gear, manifold vacuum, or any other
parameter for the purpose of activating, modulating, delaying, or deactivating the operation of
any of the emission control system.

“Basic Engine” means an engine manufacturer’s descnptlon of their unique combination
of engine displacement, number of cylinders, fuel system, emission control system, and other
engine and emission control system characteristics as determined or specified by the Executive
Officer. ' : ' :
"Calibrating gas™ means a gas of known concentration that is used to establish the
response curve of an analyzer. :

"Calibration" means the set of specifications, mcludmg tolerances, unigue to a particular
design, version, or application of a component or components assembly capable of functionally
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describing its operation over its working range.

"Configuration” means a subclassification of an engine-system combination on the basis
of engine code, inertia weight class, transmission type and gear ratios, final drive ratio, and other
parameters that may be designated by the Executive Officer.

"Confirmatory testing” means ARB directed emissions tests and inspections of the test
engines and/or test vehicles used by the manufacturer to obtain test data for submittal with the
certification application. The emissions tests may be conducted at ARB, contracted facilities, or
at the manufacturer's facility. The testing will be done at the expense of the manufacturer.

"Conveniently available service facility and spare parts for small- volume manufacturers”
means that the engine manufacturer has a qualified service facility at or near the authorized point
of sale or delivery of its engines and maintains an inventory of all emission-related spare parts or
has made arrangements for the part manufacturers to supply the parts by expedited shipment
(e.g., using overnight express delivery service, UPS, etc.).

"Crankcase emissions” means airbome substances emitted to the atmosphere from any
portion of the engine crankcase ventilation or Jubrication systems.

"Critical emission-related components” are those components that are designed primarily
for emission control, or whose failure may result in a significant increase in emissions
accompanied by no significant impairment (or perhaps even an improvement) in performance,
driveability, and/or fuel economy as determined by the Executive Officer.

"Critical emission-related maintenance” means that maintenance to be performed on
critical emission-related components.

"Curb-1dle” means: (1) For manual transmission code engines, the manufacturer's
recommended engine speed with the clutch disengaged. (2) For automatic transmission code
engines, curb idle means the manufacturer's recommended engine speed with the automatic
transmission in gear and the output shaft stalled.

"Defeat Device" means an AECD that reduces the effectiveness of the emission control
system under conditions that may reasonably be expected to be encountered in normal operation
and use, unless (1) such conditions are substantially included in the emission test procedure, (2)
the need for the AECD 1s justified in terms of protecting the engine against damage or accident,
or (3) the AECD does not go beyond the requirements of engine starting.

“Detenoration Factor” means the calculated or assigned number that represents the
certification engine’s emissions change over the durability period. It is multiplied by zero hour
(new) engine test results to determine the engine family comphance level. The detenioration
factor is determined as per the Test Procedures. See “Emission Durability Period” below.

"Emission-related maintenance” means that maintenance that substantially affects
emissions or is likely to affect the emissions deterioration of the equipment, vehicle, or engine
during normal in-use operation, even if the maintenance is performed at some time other than
that which is recommended.

"Ermissions Durability Period" is the peniod over which, for purposes of certification, a-
manufacturer must demonstrate compliance with the standards set forth in Section 2433(b), Title
13, of the California Code of Regulations. The durability periods are also noted in the table in
Section 2433 (b). The emissions durability peniod is used to determine an engine family’s
deterioration factors.

()
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"Engine code” means a unique combination, within an engine-system combination, of
displacement, air/fuel calibration, spark/timing calibration, distributor calibration, auxiliary
emission control devices, and other engine and emission control system components specified by
the Executive Officer.

"Engine family” is a subclass of a basic engine based on similar emission characternistics.
The engine family is the grouping of engines that is used for the purposes of certification and
determined in accordance with Section 11.

"Engine family group” means a collection of similar engine families used for the purpose
of off-road certification and determined in accordance with Section 11. Generally, the engine
family group concept is used to determine the deterioration factors for one or more engine
families as determined in accordance with Section 11.

"Engine-system combination” means an engine family-exhaust emission control system
combination.

"Executive Officer" means the Executive Officer of the Air Resources Board or an
- authorized representative.

"Exhaust emissions” means substances emitted to the atmosphere from any opening
downstream from the exhaust port of an engine.

"Flexible fuel engine (or equipment or vehicle)" means any engine (or equipment or
vehicle) engineered and designed to be operated on a petroleum fuel, a methanol fuel, a gaseous
fuel, or any mixture of the above.

"Fuel system" means the combination of fuel tank(s), fuel pump, fuel lines, and
carburetor or fuel injection components, and includes all fuel system vents and fuel evaporative
emission control system components.

"Gross Power" means the power measured at the crankshaft or its equivalent, the engine
" being equipped only with the standard auxiliaries necessary for its operation on the test bed.

"Malfunction" means not operating according to spec1ﬁcatlons (e.g. those specifications
iisted in the application for certification).

"Maximum rated horsepower” means the maximum brake horsepower output of an
engine as stated by the manufacturer in his sales and service 11terature and his apphcatlon for
certification under Section 8. .

_ "Maximum rated torque” means the maximum torque produced by an engine as stated by
the manufacturer in his sales and service literature and his application for certification under
Section 8. ' '

 "Methanol-fueled" means any equipment, motor vehicle or engine that is engineered and
designed to be operated using methanol fuel (i.e., a fuel that contains at least 50 percent methanol
(CH30H) by volume) as fuel. Flexible fuel engines are methanol-fucled engines.

"Military engine" means any engine manufactured solely for the Department of Defense
to meet military specifications.

"New Engine Compliance testing” means ARB directed emissions tests and inspections
of a reasonable number of production engines and/or equipment that are offered for sale, or
manufactured for sale, in California in order to verify compliance with the applicable
certification emission standards. The emissions tests must be conducted at a gualified testing
facility. The testing facility is chosen by the manufacturer and approved by the Executive
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Officer. This may include ARB facilities, contracted facilities,.or at the manufacturer's facility.
The testing will be done at the expense of the manufacturer.

. "Non-emission-related maintenance” means that maintenance that does not substantially
affect emissions and that does not have a lasting effect on the emissions deterioration of the
equipment, vehicle, or engine during normal in-use operation once the maintenance is performed.

"Non-oxygenated hydrocarbon” means organic emissions measured by a flame jonization
detector excluding methanol.

“Off-Road Large Spark-ignition Engines™ or “LSI Engines” means any engine that
produces a gross horsepower 25 and greater horsepower or is designed (e.g., through fueling,
engine calibrations, valve timing, engine speed modifications, etc.) to produce 25 and greater
horsepower. If an engine family has models at or above 25 horsepower and models below 25
horsepower, only the models at or above 25 horsepower would be considered LS1 engines. The
engine’s operating characteristics are significantly similar to the theoretical Otto combustion
cycle with the engine’s primary means of controlling power output being to limit the amount of
air that is throttled into the combustion chamber of the engine. LSI engines or alternate fuel
powered LSI internal combustion engines are designed for powering, but not limited to
powering, forklift trucks, sweepers, generators, and industrial equipment and other
miscellaneous applications. All engines and equipment that fall within the scope of the
preemption of Section 209(e)(1)(A) of the Federal Clean Air Act, as amended, and as defined by
regulation of the Environmental Protection Agency, are specifically excluded from this category.

Specifically excluded from this category are: 1) engines operated on or in any device used
exclusively upon stationary rails or tracks; 2) engines used to propel marine vessels; 3) internal
combustion engines attached to a foundation at a location for at least 12 months; 4) off-road
recreational vehicles and snowmobiles; and 5) stationary or transportable gas turbines for power
generation

"Option" means any available equipment or feature not standard equipment on a model.

"Organic Material Hydrocarbon Equivalent" means the sum of the carbon mass
contributions of non-oxygenated hydrocarbons, methanol and formaldehyde as contained in a gas
sample, expressed as gasoline fueled engine hydrocarbons. In the case of exhaust emissions, the
hydrogen-to-carbon ratio of the equivalent hydrocarbon is 1.85:1.

"Oxides of nitrogen” means the sum of the nitric oxide and nitrogen d10x1de contained in
a gas sample as if the nitric oxide was in the form of nitrogen dioxide.

"Peak torque speed” means the speed at which an engine develops maximum torque.
"Percent load" means the fraction of the maximum available torque at a specified engine
speed. -

"Precision” means the standard deviation of replicated measurements.

"Rated speed” means the speed at which the manufaciurer specifies the maximum rated
horsepower of an engine.

"Reconfigured emission-data engine“ means an emission-data engine obtained by
modifying a previousty used emission-data engine to represent another emission-data engine.

"Scheduled maintenance” means any adjustment, repair, removal, disassembly, cleaning,
or replacement of equipment or engine components or systems required by the manufacturer that
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1s performed on a periodic basis to prevent part failure or equipment or engine malfunction, or
anticipated as necessary to correct an overt indication of equipment or engine malfunction or
failure for which periodic maintenance is not appropriate.

"Similar systems" are engine, fuel metering and emission control system combinations
that use the same fuel (e.g., gasoline, LPG, etc.), combustion cycle (i.e., two or four stroke),
general type of fuel system (i.e., carburetor or fuel injection), catalyst system (e.g., none,
oxidation, three-way only, etc.), fuel control system (i.e., feedback or non-feedback), secondary
air system (i.c., equipped or not equipped) and EGR (i.e., equipped or not equipped).

“Small Volume Manufacturer” means an engine manufacturer that produces a total of less
than 2000 large spark-ignition engines annually for sale in the United States.

"Span gas" means a gas of known concentration that is used routinely to set the output
level of an analyzer.

"Specific emissions" means emissions expressed on the basis of observed gross power or
net power in grams per brake horsepower hour. For many engine types the auxiliaries that will
be fitted to the engine in service are not known at the time of manufacture or certification. For
this reason the emissions shall be expressed on the basis of gross power. When 1t is not
convenient to test the engine in the gross conditions, e.g., if the engine and transmission form a
single integral unit, the engine may be tested in the net condition.

"Standard equipment” means those features or equipment that are marketed on a product
over which the purchaser can exercise no choice.

"System" includes any engine modification that controls or causes the reduction of
substances ernitted from an engine or piece of equipment.

"Test engine” means any engine used in certification, production line testing, quality
audit, or compliance testing. A test engine can be a prototype engine or a production engine
depending on the testing program in which it is used.

“Test Procedures™ means the procedures specified in both Part I and Part I of the
“California Exhaust Emission Standards and Test Procedures for New 2001 aﬂd—I-.-atef-throueh
2006 Off-Road Large Spark-Ignition Engines.”

"Throttle" means a device used to control an engines power output by limiting the amount
of air entering the combustion chamber.

"Transmission class" means the basic type of transmission,-e.g. manual, automatic,
semiautomatic.

"Transmission configuration” means a unique combination, within a transmission class,
of a number of the forward gears and, 1f applicable, overdrive. The Executive Officer may
further subdivide a transmission configuration (based on such criteria as gear ratios, torque
converter multiplication ratio, stall speed and shift calibration, etc.), if he determines that
significant fuel economy or exhaust emission differences exist within that transmission
configuration. 7

"Unscheduled maintenance" means any inspection, adjustment, repair, removal,
disassembly, cleaning, or replacement of engine, equipment, or vehicle components or systems
that is performed to correct or diagnose a part failure or equipment or vehicle (if the engine were
installed in a vehicle) malfunction that was not anticipated.

"Useful life” means a period of 7 years or 5000 hours of operation, whichever first occurs
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for engines having engine displacement greater than 1.0-liter, and 2 years or 1,000 hours of
operations, whichever occurs first, for engines having engine displacement equal to or less than
1.0-liter. However, in no case may this period be less than the manufacturer's basic mechanical
warranty period for the engine family.

"Zero (0) hours" means that point after normal assembly line operations and adjustments
are completed and before fifty (50) additional operating hours have been accumulated, including
emission testing, if performed.

3. Abbreviations.

(a) The abbreviations in this section apply to these provisions and have the following
Imeanings:

AECD--Auxiliary emission control device.

. API--American Petroleum Institute.
ARB--California Air Resources Board.
ASTM-—American Society for Testing and Matenals.
BHP-—Brake horsepower. '
BSCO—Brake specific carbon monoxide.
BSHC--Brake specific hydrocarbons.

BSNO --Brake specific oxides of nitrogen.

C—Celsius.

CFV-—Critical flow venturl.

CFV-CVS—Critical flow venturi-constant volume sampler.
CHs—Methane.

CL-Chemiluminescence.

CLD--Unheated chemiluminescence detector.

CQO;, —Carbon dioxide.

CO-—-Carbon monoxide.

" conc.--concentration.
cfm--cubic feet per minute.

CVS--Constant volume sampler.
ECS--Electro-chemical sensor.
F--Fahrenheit.

FID-Flame ionization detector.
ft.--feet.

g--gram(s).

gal.--U.S.gallon(s).

GC--Gas chromatograph.
GVW--Gross vehicle weight.
GVWR--Gross vehicle weight rating.
h--hour(s). '
hr--hour(s).




H,O—water.
HC--Hydrocarbon(s).

HC1LD--Heated chemiluminescence detector.

HCHO--Formaldehyde.
HFID--Heated flame 1onization detector.
hp.--horsepower.
IBP--Initial boiling point.
ID--Internal diameter.
in.--inchf{es).

K--Kelvin.

kg--kilogram(s).
kPa--kilopascal(s).

~ Ib.--pound(s).
1b.-ft.--pound-feet.
m--meter(s).
max.--maximum.
MeOH--Methanol (CH,0H).
mg--milligram(s).
mi.—mile(s).
min.~minute(s).
ml--milliliter(s).
mm--millimeter(s).
mph--miles per hour.
mv--millivolt(s).
N,--Nitrogen.
NDIR-Nondispersive infrared.
NH3:--Ammonia.
NMC--Non-methane cutter.
NMHC--Non-methane hydrocarbons.
NO--nitric oxide.
NO,--nitrogen dioxide.
NOx--oxides of nitrogen.
No.--Number.

O, —oxygen.

OMHCE--Organic Material Hydrocarbon Equwalent
PDP-CVS--Positive displacement pump-constant volume sampler.

PMD--Paramagnetic detector.
ppm--parts per million by volume.
ppm C--parts per million, carbon.
psi--pounds per square inch.
R--Rankin.

rpm--revolutions per minute.
s--second(s).

231
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SAE--Society of Automotive Engineers.
Si--Intermational system of units.
SO, —-Sulfur dioxide.

V--voli(s).

W-—watt(s).

WF--Weighting factor.
wt.—weight.

ZROD--Zirconium dioxide sensor.
—feet.

"—inch(es).

°—degree(s).

Z-—-summation.
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(b) The symbols defined in this section apply to this part and have the following .
meanings and units:

Symbol Meaning Unit
Ap Cross ¢ ~tional area of the isokinetic m’
sampli . probe
At " Cross sectional area of the exhaust pipes m’
F Engine specific parameter
considering atmospheric conditions
Frcp Fuel specific factor for the carbon
balance calculation
Fp . Fuel specific factor for exhaust flow
calculation on dry basis
Fru Fuel specific factor representing the
hydrogen to carbon ratio
Frw - Fuel specific factor for exhaust flow
‘ calculation on wet basis
Garw Intake air mass flow rate on wet basis : kg/h
Garbp Intake air mass flow rate on dry basts kg/h
Gpi Dilution air mass flow rate kgh
Gepr Equvalent diluted mass flow rate kg/h
Geprw Equivalent diluted mass flow rate wet basis kg/h
Gexuw Exhaust gas mass flow rate on wet basis kg/h
Gruel ~ Fuel mass flow rate , kg/h
Grot Diluted exhaust gas mass fiow rate . : kg/h
H Absolute humidity gkg
' {water content related to dry air) . _
i Subscript denoting an individual mode ”
Kg Humidity correction factor
Kapig Humidity correction factor for diesel engines.
Kyper Humidity correction factor for gasoline engines.
L ' Percent torque related to max. torque %
: for the test mode
 mass Pollutant mass flow g/h
Msam Mass of sampie through particulate - kg
. sampling filters :
Ps . Dry Atmospheric pressure ' kPa
P Gross power output uncorrected kW
Pd Test ambient saturation vapor pressure : kPa
at ambient temperature

Paux Declared total power absorbed by kW
: auxilianies fitted for the test



Pu Maximum power measured at the test speed kW
under test conditions

q : Dilution ratio -
T Ratio of cross seciional areas of sampling -
probe and exhaust pipe
R, Relative humidity of the ambient air %
S Dynamometer setting kW
T Absolute temperature at air inlet K
Vsam Volume of sample through particulate m’
sampling filters
Tba Absolute dewpoint temperature K
VExup Exhaust gas volume flow rate on dry basis m’/h
Varw Intake air volume flow rate on wet basis m’/h
Vonw Dilution air volume flow rate on wet basis m/h
VEpFw Equivalent diluted volume flow rate on wet m’/h
basis
PB Total barometric pressure kPa
Vexuw Exhaust gas volume flow rate on wet basis m’/h
Viotw Diluted exhaust gas volume flow rate on m’/h
wet basis
WF Weighting factor
WEFE Effective weighting factor
4. General Standards; Increase in Emissions; Unsafe Conditions.

(a) Any system installed on or incorporated in a new off-road large spark-1gnition engine
to enable such-engine to conform to standards imposed by these procedures:

(1) Shall not in its operation or function cause the emission into the ambient air of
any noxious or toxic substance that would not be emitted in the operation of such engine without
such system, except as specifically permitted by regulation; and

(2) Shall not in its operation, function or malfunction result in any unsafe
condition endangering the engine, its operator, or persons or property in close proximity to the
engine. _

(b) In establishing the physically adjustable range of each adjustable parameter on a2 new
off-road large spark-ignition engine, the manufacturer shall take into consideration the
production tolerances and ensure that safe operability characteristics are available within that
range. '

(c) Every manufacturer of new off-road large spark-ignition engines subject to any of the
standards imposed by these procedures shall, prior to selling or offering for sale any engines, test
or cause to be tested off-road large spark-ignition engines in accordance with good engineering
practices to ascertain that such test engines will meet the requirements of this section for the -
useful life of the engine as defined in these Test Procedures.

10
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5. Adjudicatory Hearing.

Parties affected by an Executive Officer’s determination may file a request for an
adjudicatory hearing under Title 17, Division 3, Chapter 1, Califomia Code of Regulations
Subchapter 1.25. If, after reviewing the request and supporting data, the Executive Officer finds
that the request raises a substantial issue of fact, a hearing in accordance with Subchapter 1.25
shall be granted.

6. Maintenance of Records; Submittal of Information; Right of Entry.

(a) The manufacturer of any new large spark-ignition off-road engine subject to any of the
standards or procedures prescribed herein shall establish, maintain and retain the following
adequately organized and indexed records.

(1) General records.
(i) The records required to be maintained by this paragraph shall consist
of: '
(A) Identification and description of all certification engines for
which testing is required under these procedures.
' (B) A description of all emission control systems that are installed
on or incorporated in each certification engine. -
(C) A description of all procedures used to test each such
certification engine. , '
(11) A properly filed application for certification, foliowing the format
prescribed by the ARB. for the appropriate model year, fulfills each of the reqmrements of this
paragraph (a)(l)(l)

{2) Individual records.
' (i) A brief history of each off-road large spark-ignition engine used for
certification under these procedures including:

(A) In the case where a current production engine is modified for
use as a certification engine, a description of the process by which the engine was-selected and of
the modification made. In the case where the certification engine is not derived from a current
production engine, a general description of the buildup of the engine (¢.g., experimental heads,
air intake manifolds, cams, and valves were cast and machined according to supplied drawings,
etc.). In both cases above, a description of the origin and selection process for the closed-loop
air/fuel system components (carburetor and/or fuel injection components and feedback
sensor(s})), auxiliary emission control system components, exhaust emission contro! system
components, and exhaust aftertreatment devices as applicable, shall be included. The required
descriptions shall specify the steps taken to assure that the engine used for certification with
respect to air/fuel system, emission control system components, €xhaust afiertreatment devices,
exhaust emission control system components, or any other devices or components, as applicable
that can reasonably be expected to influence exhaust emissions, as applicable, will be
representative of production engines, and that all components and/or engine construction
processes, component inspection and selection techniques, and assembly techniques employed in
the construction of the certification engines are reasonably likety to be implemented for

11
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production engines, or that they are as closely analooous as practicabie to planned construction
and assembly processes.

- (B) A complete record of all emission tests performed (except tests
performed by ARB directly), including test results, the date and purpose of each test, and the
number of hours accumulated on the engine.

(C) The date of each required service accumulation run, listing the
number of operatmg hours accumulated, individual emission test data and results.

(D) [Reserved]

(E) A record and description of all maintenance and other service

‘performed, giving the date of the maintenance or service and the reason for it. '

(F) A record and description of each test performed to diagnose
engine or emission control system performance, giving the date and time of the test and the
reason for it.

(G) [Reserved]

(H) A brief description of any significant events affecting the
engine dunng any time in the period covered by the history not described by an entry under one
of the previous headings including such extraordinary events as accidents involving the engine or
dynamometer runaway.

(11) Each such history shall be started on the date that the first of any of the
selection or buildup activities in paragraph (a)(2)(i)(A) of this section occurred with respect to
the certification engine, shall be updated each time the operational status of the engine changes or
additional work is done on it, and shall be kept in a designated location.

(3) All records, other than routine emission test records, required to be maintained
under these procedures shall be retained by the manufacturer for a period of eight (8) vears after
1ssuance of all Executive Orders to which they relate. Routine emission test records shall be
retained by the manufacturer for a period of two (2) year after issuance of all Executive Orders to
which they relate. Records may be retained as hard copy or reduced to microfilm, electronic
format, punch cards, etc., depending on the record retention procedures of the manufacturer,
provided, which in every case all the information contained in the hard copy shall be retained.

(b) At the time of issuance of any instructions or explanations regarding the use, repair,
adjustment, maintenance, or testing relevant to the control of crankcase or exhaust emissions of
any new off-road large spark-ignition engine subject to any of the standards prescribed in these
procedures, the engine manufacturer shall submit to the Executive Officer copies of all such
mnstructions 1ssued by the engine manufacturer for use by other manufacturers, assembly plants,
distributors, dealers, and ultimate purchasers. However, the manufacturer need not submit any
material not translated into the English language unless specifically requested by the Executive
Officer.

(c) (1) Any manufacturer who has applied for certification of a new off-road large
spark-ignition engine subject to certification testing under these procedures shall admit, or cause
to be admitted, to any of the following facilities during operating hours, any ARB Enforcement
Officer upon presentation of credentials or if necessary, an inspection warrant obtained pursuant
to the California Code of Civil Procedures, Section 1822.50 et seq.

(i) Any facility where any such tests or procedures or activities connected

12
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with such tests are or were performed. .

(i1) Any facility warehousing any new off-road large spark-ignition engine
that has been, 1s being, or will be tested.

(iii) Any facility where any construction pfocess or assembly process used
in the modification or buildup of such an engine into a certification engine is taking place or has
taken place.

(iv) Any facility where any record or other document relating to any of the
above is located. '

(2) Upon admission to any facility referred to in paragraph (c)(l) of this section,
any ARB Enforcement Officer shall be allowed:

(i) To inspect and monitor any part or aspect of such procedures, activities
and testing facilities, including, but not limited to, monitoring engine preconditioning, emissions
tests and service accumulation, maintenance, and engine storage procedures, and to verify
correlation or calibration of test equipment;

(ii) To inspect and make copies of any such records, designs, or other
documents; and :

(iii) To inspect and/or photograph any part or aspect of any such
certification engine and any components to be used in the construction thereof.

(3) In order to allow the Executive Officer to determine whether or not production
off-road large spark-ignition engines conform in all material respects to the design specifications
that applied to those engines described in the application for certification for which an Executive
Order has been issued, any manufacturer shall admit, or cause to be admitted, to any of the
following facilities any ARB Enforcement Officer upon presentation of credentials or if
necessary, an inspection warrant obtained pursuant to the Cahforma Code of Civil Procedures,
Section 1822.50 et seq.

(i) Any facility where any document, design, or procedure relating to the
translation of the design and construction of engines and emission related components described
in the application for certification testing into production engines is located or carried on; and

(ii) Any facility where any off-road large spark-ignition engines, or
equipment, to be introduced into commerce are manufactured or assembled.-

(4) On admission to any such facility referred to in paragraph (c)}(3) of this
section, any ARB Enforcement Officer shall be allowed:

(i) To inspect and monitor any aspect of such manufacture or assembly and
other procedures;

(i1) To inspect and make copies of any such records, documents or design;
and

(iii) To inspect and photograph any part or aspect of any such new off-road
large spark-ignition engines (or new off-road equipment powered by a new off-road large spark-
ignition engine) and any component used in the assembly thereof that is reasonably related to the
purpose of his entry.



238

(5) Any ARB Enforcement Officer shall be furnished by those in charge of a
facility being inspected with such reasonable assistance as he may request to help him discharge
any function listed in this paragraph. Each applicant for or recipient of certification is required
to cause those in charge of a facility operated for its benefit to furnish such reasonable assistance
without charge to ARB whether or not the applicant controls the facility.

' {6) The duty to admit or cause to be admitted any ARB Enforcement Officer
applies whether or not the applicant owns or controls the facility in question and applies both to
domestic and foreign manufacturers and facilities. ARB will not attempt to make any inspection
that it has been informed that local law forbids. However, if local law makes it impossible to do
what is necessary to insure the accuracy of data generated at a facility, no informed judgement
that an engine is certifiable or is covered by an Executive Order can properly be based on those
data. It is the responsibility of the manufacturer to locate its testing and manufacturing facilities
in jurisdictions where this situation will not arise.

(7) For the purposes of this paragraph (c):

(i) "Presentation of credentials” shall mean display of the document
designating a person as an ARB Enforcement Officer.

' (11) Where equipment, vehicle, component, or engine storage areas or
facilities are concerned, "operating hours” shall mean all times during which personnel other than
custodial personnel are at work in the vicinity of the area or facility and have access to it.

(111) Where facilities or areas other than those covered by paragraph
(c)(7Xii) of this section are concerned, "operating hours" shall mean all times during which an
assembly line 1s in operation or all times during which testing, maintenance, service
accumulation, production or compilation of records, or any other procedure or activity related to
certification testing, to translation of designs from the test stage to the production stage, or to
engine (or equipment) manufacture or assembly is being carried out in a facility.

{1iv) "Reasonable assistance” includes, but is not limited to, clerical,
copying, interpretation and translation services, the making available on request of personnel of
the facility being inspected during their working hours to inform the ARB Enforcement Officer
of how the facility operates and to answer his questions, and the performance on request of
emission tests on any engine that is being, has been, or will be used for certification testing.
Such tests shall be nondestructive, but may require appropriate service accumulation. The
Executive Officer of the ARB may compel a manufacturer to cause the personal appearance of
any employee at such a facility before an ARB Enforcement Officer by signing a written request
for the employee's appearance and serving it on the manufacturer. Any such employee who has
been instructed by the manufacturer to appear will be entitled to be accompanied, represented,
and advised by counsel.

(v) Any entry without 24 hour prior written or oral notification to the
affected manufacturer shall be authorized in writing by the Executive Officer.

14
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Emission Standards for 2001 and-Later-through 2006 Model Year Off-Road Large
Spark-lgmtlon Engines.

{(a) (1) Exhaust emissions from new 2001 andater through 2006 model year off-road
large spark-lgmtmn engines shall not exceed the followmg
®
Exhaust Emission Standards
(grams per brake horsepower-hour)
[grams per kilowatt-hour]"
Model Engine Durability Hydrocarbon Carbon
Year Displacement Period plus Oxides Monoxide
of Nitrogen
2002 and <1.0 liter 1,000 9.0 410
subsequent hours or 2 [12.0 [549]
years
2001 - > 1.0 liter N/A 3.0 37.0
20033 [4.0] [49.6]
2004 - > 1.0 liter 3500 hours 3.0 37.0
2006 or 5 years [4.0] [49.6]
subseguent er-7-years 14-03 963
Note: (1) Standards in grams per kilowatt-hour are given only as a reference. Pollutant emissions reported to
ARB by manufacturers must be in grams per brake horsepower-hour.
{2) Smal} volume manufacturers are not required to comply with these emission standards. .
3 Manufacturers must show that at least 25 percent of its California engine sales comply with the
standards in 2001, 50 percent in 2002, and 75 percent in 2003.
(4) The standards for in-use compliance for engine families certified to the standards in the row noted

are 4.0 g/bhp-hr (5.4 g/kW-hr) hydrocarbon plus oxides of nitrogen and 50.0 g/bhp-hr (67.0 g/kW-
hr) carbon monoxide, with a useful life of 5000 hours or 7 years. In-use averaging, banking, and
trading credits may be generated for engines tested in compliance with these in-use compliance
standards. If the in-use compliance level is above 3.0 but does not exceed 4.0 g/bhp-hr
hydrocarbon plus oxides of nitrogen or is above 37.0 but does not exceed 50.0 g/bhp-hr carbon
monoxide, and based on a review of information derived from a statistically valid and
represemative sample of engines, the Executive Officer determines that a substantial percentage of
any class or category of such engines exhibits within the warranty periods noted in Section 2435,
Title 13, California Code of Regulations, an identifiable, systematic defect in a component listed in
that section, which causes a significant increase in emissions above those exhibited by engines free
of such defects and of the same class or category and having the same period of use and hours,
then the Executive Officer may invoke the enforcement authority under Section 2439, Title 13,
California Code of regulations to require remedial action by the engine manufacturer. Such
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to inhibit adjustment, are effective in preventing adjustment of parameters on in-use engines to
settings outside the manufacturer's intended physically adjustable ranges. This may include
results of any tests to determine the difficulty of gaining access to an adjustment or exceeding a
limit as intended or recommended by the manufacturer.

(C) The Executive Officer may require to be provided detailed
drawings and descriptions of the various emission-related components and/or hardware samples
of such components, for the purpose of making his determination of which engine parameter will
be subject to adjustment for new certification and new engine compliance testing and of the
physically adjustable range for each such engine parameter.

(2) Projected California sales data sufficient to enable the Executive Officer to
select a test fleet representative of the engines for which certification 1s requested.

(3) A description of the test equipment and fuel proposed to be used.

(4) (i) For each engine family, a statement of recommended maintenance and -
procedures necessary to assure that the engines covered by a Executive Order in operation
conform to the regulations, and a description of the program for training of personnel for such
maintenance, and the equipment required.

: (ii) At the option of the manufacturer, the proposed composition of the
emission-data test fleet. :
~ (c) The manufacturers shall submit to the Executive Officer the original application, any
amendments thereto, and all notifications under Sections 17, 18, and 19. The Executive Officer
may require that manufacturers submit additional copies of all required information up to a
maximum of three copies.

9. Approval of Application for Certification; Test Fleet Selections; Determinations of
Parameters Subject to Adjustment for Certification and New Engine Compliance Testing,
Adequacy of Limits, and Physically Adjustable Ranges. '

(a) After a review of the application for certification and any other information that the
Executive Officer may require, the Executive Officer may approve the application and select a
test fleet in accordance with Section 11.

(b} The Executive Officer may disapprove in whole or in part an application for -
certification for reasons including incompleteness, inaccuracy, inappropriate proposed service
accumulation procedures, test equipment, or fuel, and mcorporation of defeat devices on engines
described by the application.

(c) Where any part of an application is rejected, the Executive Officer shall notify the
manufacturer in writing and set forth the reasons for such rejection. Within 30 days following
receipt of such notification, the manufacturer may request a hearing on the Executive Officer's
determination in accordance with Section 5. The request shall be in writing, signed by an
authorized representative of the manufacturer and shall include a statement specifying the
manufacturer's objections to the Executive Officer's determinations, and data in support of such
objections.

(d) When the Executive Officer selects emission-data engines for the test fleet, he will at
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the same time determine those engine parameters that will be subject to adjustment for
certification, quality-audit and new engine compliance testing, the adequacy of the limits, stops,
seals, or other means used to inhibit adjustment, and the resultmg physically adjustable ranges for
each such parameter and notify the manufacturer of his determinations.

(1) (1) Except as noted in paragraph (d){1)(iv) of this section, the Executive
Officer may determine that any parameter on any engine is subject to adjustment if it is
physically capable of being adjusted, may significantly affect emissions, and was not present on
the manufacturer's engines in the previous model year in the same form and function.

(ii) The Executive Officer may, in addition, determine that any other
parameter on any engine that is physically capable of being adjusted and that may significantly
affect emissions is subject to adjustment. However, the Executive Officer may make a
determination only if he has previously notified the manufacturer that he might require such
adjustments and has found, at the time he gave this notice that the intervening period would be
adequate to permit the development and application of the requisite technology, giving
appropriate consideration to the cost of compliance within such period.

(ii1) In determining the parameters subject to adjustment, the Executive
Officer shall consider the likelihood that, for each of the parameters listed in paragraphs (d)(1)(i)
and (d)(1)(11) of this section, settings other than the manufacturer's recommended setting will
occur on in- use engines. In determining likelihood, the Executive Officer may consider such
factors as, but not limited to, information contained in the application, surveillance information
from similar in-use engines, the difficulty and cost of gaining access to an adjustment, damage to
the engine 1f an attempt is made to gain such access and the need to replace parts following such
attempt, and the effect of settings other than the manufacturer’s recommended setting on engine
performance characteristics including emisston charactenstics.

(iv) The Executive Officer shall not consider manual chokes of engines to
be a parameter subject to adjustment under the parameter adjustment requirements. :

(2) (1) The Executive Officer shall determine a parameter to be adequately
inaccessible or sealed if:

(A) In the case of an idle mixture screw, the screw is recessed
within the carburetor casting and sealed with lead, thermosetting plastic, or an inverted elliptical
spacer; or the screw is sheared off after adjustment at the factory, and the inaccessibility is such
that the screw cannot be accessed and/or adjusted with simple tools in one-haif hour or for $52
(1998 dollars) or less. :
(B) In the case of a choke birnetal spring, the plate covering the
bimetal spring is nveted or welded in place, or held in place with nonreversible screws.

(C) In the case of a parameter that may be adjusted by elongating
or bending adjustable members (¢.g., the choke vacuum break), the elongation of the adjustable
‘member is limited by design or, in the case of a bendable member, the member is constructed of
a material that when bent would return to its oniginal shape after the force is removed (plastic or
-$pring steel materials). ‘

(D) In the case of any other parameter, the manufacturer
demonstrates that adjusting the parameter to settings other than the manufacturer's recommended
setting cannot be performed in one-half hour or costs more than $52 (1998 doliars).

18
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(11) The Executive Officer shall determine a physical limit or stop to be an
adequate restraint on adjustability if:

(A) In the case of a threaded adjustment, the threads are
tennmated, pinned or crimped so as to prevent additional travel without breakage or need for
repairs that cannot be performed in one-half hour or for $52 (1998 dollars) or less.

(B) The adjustment is ineffective at the end of the limits of travel
regardless of additional forces or torques applied to the adjustment.

(C) The manufacturer demonstrates that travel or rotation limits
cannot be exceeded with the use of simple and common tools (screwdriver, pliers, cutters, drills,
open-end or box wrenches, etc.) without incurring significant and costly damage to the engine,
equipment, vehicle or control system or without taking more than one-half hour or costing more
than $52 (1998 dollars).

(iii) If the manufacturer service manuals or bulletins describe routine
procedures for gaining access to a parameter or for removing or exceeding a physical limit, stop,
seal or other means used to inhibit adjustment, or if surveillance data indicate that gaining access,
removing, or exceeding is likely, paragraphs (d)(2)(i) and (d)(2)(i1) of this section shall not apply
for that parameter.

(iv) In determining the adequacy of a physical limit, stop, seal, or other
means used to inhibit adjustment of a parameter not covered by paragraph (d)(2)1) or (d)(2)(i1) of
this section, the Executive Officer will consider the likelihood that it will be circumvented,
removed, or exceeded on in-use engines. In determining likelihood, the Executive Officer may
consider such factors as, but not limited to, information contained in the application; surveillance -
mnformation from similar in-use engines; the difficuity and cost of circumventing, removing or
exceeding the hmit, stop, seal, or other means; damage to the engine if an attempt is made to
circumvent, remove, or exceed it and the need to replace parts following such attempt; and the
effect of settings beyond the limit, stop, seal, or other means on engine performance
characteristics other than emission characteristics.

(3) The Executive Officer shall determine two physically adjustable ranges for
each parameter subject to adjustment;

1) (A) In the case of a parameter determined to be adequately
Inaccessible or sealed, the Executive Officer may include within the physically adjustable range
applicable to testing under these procedures (certification testing) all settings within the
production tolerance associated with the nominal setting for that parameter, as specified by the
manufacturer in the application for certification.

(B) In the case of other parameters, the Executive Officer shall
include within this range all settings within physical limits or stops determined to be adequate
restraints on adjustability. The Executive Officer may also inclhude the production tolerances on
the location of these limits or stops when determining the physically adjustable range.

(1)  (A)In the case of a parameter determined to be adequately
inaccessible or sealed, the Executive Officer shall include within the physically adjustable range
applicable to testing under the Production-Line Testing Procedure, only the actual settings to
which the parameter 1s adjusted duning production.

(B) In the case of other parameters, the Executive Officer shall

19




243

incjude within this range all seftings within physical limits or stops determined to be adequate
restraints on adjustability, as they are actually located on the test engine.

- {e) (1) If the manufacturer submits the information specified in Section 8(b)(1)(i1) in
advance of its application for certification, the Executive Officer shall review the information
and make the determinations required in paragraph (d) of this section within 90 days of the
. manufacturer's submittal as required by Section 60030, Title 17, California Code of Regulations.

(2) The 90-day decision period is exclusive of the elapsed time during which ARB
may request additional information from manufacturers regarding an adjustable parameter and
the receipt of the manufacturers' response(s).

(f) Within 30 days following receipt of notification of the Executive Officer’s
determinations made under paragraph (d) of this section, the manufacturer may request a hearing
on the Executive Officer's determinations in accordance with Section 5. The request shall be in
writing, signed by an authorized representative of the manufacturer, and shall include a statement
specifying the manufacturer's objections to the Executive Officer's determinations, and data in
support of such objections.

10.  Required data for certification.

(a) The manufacturer shall perform the tests required by the applicable test procedures,
and submit to the Executive Officer the following information: '

(1) A record of all pertinent maintenance. Such testing shall be designed and
conducted in accordance with good engineering practice to assure that the engines covered by an
Executive Order issued under Section 16 will meet the emission standards in Section 7 in actual
use for the useful life of the engine as designated in these Test Procedures. :

(2) Emission data from certification engines. Emission data on such engines
tested in accordance with applicable emission test procedures herein and in such numbers as
specified. These data shail include zero-hour data, if generated, and emission data generated for
certification as required under Section 13(a)(2).

(3) A statement that the engines for which certification is requested conform to
the requirements in Section 4, and that the descriptions of tests performed to ascertain
compliance with the general standards in Section 4, and the data derived from such tests, are
available to the Executive Officer upon request.

' (4) A statement that the test engines with respect to which data are submitted to
demonstrate compliance with the applicable standards of these procedures are in all material
respects as described in the manufacturer's application for certification, have been tested in
accordance with the applicable test procedures utilizing the fuels and equipment described in the
application for certification and that on the basis of such tests the engines conform to the
requirements of this part. If such statements cannot be made with respect to any engine tested,
the engine shall be identified, and all pertinent data relating thereto shall be supplied to the
Executive Officer. If, on the basis of the data supplied and any additional data as required by the
Executive Officer, the Executive Officer determines that the test engine was not as described in
. the application for certification or was not tested in accordance with the applicable test
procedures utilizing the fuels and equipment as described in the application for certification, the
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Executive Officer may make the determination that the engine does not meet the applicable
standards. The provisions of Section 16(b) shall then be followed.

- (b) The above information must be provided unless the Executive Officer, upon request
of the manufacturer, waives the requirement. The Executive Officer may waive any requirement
of this section for testing of an engine for which emission data are available or will be available
under the provisions of Section 15.

(c) If the manufacturer elects to use a measurement procedure other than the applicable

Test Procedures to determine compliance with the standards, the manufacturer shall:

(1) Determine the correlation between the alternative measurement procedure
chosen and the procedure set forth in the Test Procedures. '

(2) Maintain a description of the procedure and test(s) used to determine the
correlation and the data derived from such tests.

(3) Make available to the Executive Officer, upon request, any of the information
or data required in paragraphs (c)1) and (2); and

_ (4) For each engine family for which a certificate is requested:

(i) Provide a statement that the results obtained by the alternative
measwrement procedure correlate with the resuits that would be expected when determined by the
Test Procedures and

(i1) Provide these results, adjusted if necessary with the applicable
correlation offset, to be compared with the standards of Section 7(a).

11.  Test Engines.

{2) Engine Families and Engine Family Groups.

(1) The engines covered by an application for certification will be divided into
groupings of engines that are expected to have similar emission characteristics throughout their
useful life. Each group of engines with similar emission characteristics shall be defined as a
separate engine family group. An engine family group is defined similarly to an engine family,
with the exception that the displacement per cylinder is used as a criterion for grouping the
engmes rather than the cylinder block configuration.

(2) (1) To be classed in the same engine family, engines must be identical in all the
following respects:

(A)  The cylinder bore center-to-center dimensions.

(BXC) [Reserved]

(D)  The cylinder block configuration (air cooled or liquid
cooled; L-6, 90° V-8, etc.). .

(E)  The location of the intake and exhaust valves (or ports).

(F)  The method of air aspiration.

(G)  The combustion cycle.

(H) Catalytic converter characteristics.

O Thermal reactor characteristics.

(J)  Type of air inlet cooler (e.g., intercoolers and after-coolers).

(ii) To be classed in the same engine family group for off- road
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certification, engines must have the same displacement per cylinder (within 15 percent) and must
be identical in all the following respects: '
: (A)  The cylinder bore center-to-center dlrnensmns
(B)-(C) [Reserved]
») {Reserved] :
(E)  The location of the intake and exhaust valves {or ports).
(F)  The method of air aspiration.
(G)  The combustion cycle.
(H)  Catalytic converter characteristics.
)] Thermal reactor characteristics.
(43 Type of air inlet cooler (e.g., intercoolers and after-coolers).
(3) Engines identical in all the respects listed in paragraph (a)(2) of this section
may be further divided into different engine families if the Executive Officer determines that they
may be expected to have different emission characteristics. This determination will be based
upon a consideration of the following features of each engine:
(i) The bore and stroke.
(it) The surface-to-volume ratio of the nominally dimensioned cylinder at
the top dead center-positions. ‘
(111) The intake manifold induction port size and configuration.
(iv) The exhaust manifold induction port size and configuration.
(v) The intake and exhaust valve sizes.
(vi) The fuel system. -
- (vii) The camshaft timing and ignition or injection timing characterlstlcs
~ (4) Where engines are of a type that cannot be divided into engine families based
upon the criteria listed in paragraphs (a)(2) and (a)}(3) of this section, the Executive Officer shall -
establish farmlies for those engines based upon those features most related to their emission '
characteristics. Engines that are eligible to be included in the same engine family based on the
criteria in paragraphs (a)(2) and (a)(3) of this section may be further divided into different engine
families if the manufacturer determines that they may be expected to have different emission
characteristics. This determmanon will be based upon a consideration of the followmg features
of each engine:
@) 'Ihe dimension from the center line of the crankshaft to the center line
of the camshaft.
(ii) The dimension from the center line of the crankshaft to the top of the
cylinder biock head face.
(iii) The size of the intake and exhaust valves (or ports).
(5) Engines identical in all the respects listed in paragraph (a){2) of this section -
-but which use differing fuels may be certified as one engine family, provided the engine family is
certified using the fuel that would yield the worst-case emission scenario.
(b) Emission-data engines. _ '
(1) Engines will be chosen to be run for emission data based upon engine family -
groups: Within each engine family group, the requirements of this paragraph must be met.
(2) Engines of each engine family group will be divided into groups based upon
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their exhaust emission control systems. One engine of each system combination shall be run for
gaseous emission data. The complete gaseous emission test must be conducted. Within each
combination, the engine that features the highest horsepower, primarily at or near the rated speed,
will usually be selected. The engine manufacturer may elect to test the worst-case emissions
engine within each combination with prior approval from the Executive Officer. The engine with
the highest horsepower will usually be selected. For engine families that contain multiple fuel
systems, the engine manufacturer shall conduct separate individual gaseous emission test based

on the worst-case emissions configuration for each different fuel system within the engine

family’s engine configuration.

(3) The Executive Officer may select a maximum of one additional engine within
each engine-system combination based upon features indicating that it may have the highest
emission levels of the engines of that combination. In selecting this engine, the Executive
Officer will consider such features as the injection system, fuel system, engine control system,
rated speed, rated horsepower, peak torque speed, and peak torque.

(4) Within an engine family control system combination, the manufacturer may
alter any emission-data engine (or other engine including current or previous model year
emission-data engines and development engines provided they meet the emission-data engines’
protocol) to represent more than one selection under paragraph (b)(2) and (3) of this section.

(c) In lieu of testing an emission-data engine selected under paragraph (b) of this section,
and submitting data therefore, a manufacturer may, with the prior written approval of the
Executive Officer, submit exhaust emission data as applicable on a similar engine, for which
certification has previously been obtained or for which all applicable data required under Section
10 has previously been submitted.

(d) Durability-data Engine

(1) The engine manufacturer shall select the engine configuration that best
represents the entire engine family or groups of engine families to demonstrate engine and
emission durability. The duration of the engine durability demonstration for the purpose of
generating deterioration factors for the emission calculation shall be equivalent to the emissions
durability period as defined in these Test Procedures. ' '

, (2) (i) The engine manufacturer shall use good engineering practice to
determine engine and emission durability.

(11) The engine manufacturer shall provide the Executive Officer with a
written plan of the method used to determine engine and emission durability. The Executive
Officer shall approve the plan if it demonstrates, according to good engineering judgement, the
development of reasonable deterioration factors. The engine manufacturer shall not proceed with
testing until the Executive Officer has approved the plan.

(iii) In the absence of a manufacturer’s specific service accumulation
cycle, engine durability demonstration shall be conducted using multiple runs of the ISO 8178,
Part IV, test cycle C-2, or for constant speed engines using multiple runs of the ISO 8178, Part
IV, D-2 test cycle. The engine manufacturer may request, with the advanced approval of the
Executive Officer, to reduce the total amount of service accumuiation hours for any durability /
service accumulation engine. The engine manufacturer may make such request only after an
engine has accumulated at a minimum one half of the engine’s defined useful life period. The
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Executive Officer shall base such approval on engine’s durableness, maintenance events,
emission test results, and the stability of engine out emissions.

(3) Regardless of which service accumulation cycle is used for generating the
deterioration factors for ermssions certification, the Executive Officer shall accept the
manufacturer’s deterioration factors for certification the first year; but, may deny the use of the
manufacturer’s deterioration factors for subsequent certification based on incorrect or inaccurate
representativeness of actual in-use emissions test results.

12. Maintenance.

(a) This section specifies the maintenance scheduie for emission-related parts that
manufacturers shall include in the maintenance instructtons furnished under Section 22 to
_ purchasers of new off-road large spark-ignition engines and new off-road equipment powered by
a off-road large spark-ignition engine.

(1) Any emission-related maintenance that is performed on equipment, vehicles,
engines, subsystems, or components must be technologically necessary to assure in-use
compliance with the emission standards. The manufacturer must submit data that demonstrate to
the Executive Officer that all of the emission-related scheduled maintenance that is to be
performed 1s technologically necessary. Scheduled maintenance must be approved by the
Executive Officer prior to being performed or being included in the maintenance instructions
provided to purchasers under Section 22. As provided below, ARB has determined that
emission-related maintenance at shorter intervals than that outlined in paragraphs (a)(2)(i),
(a)(2)(i1) and (a){2)(ii1) of this section is not technologically necessary to ensure in-use
compliance. However, the Executive Officer may detenmne what maintenance mtervals are
technologically necessary.

(2) For off-road large spark-ignition engines, emission-reiated maintenance in
addition to, or at shorter intervals than, the following wili not be accepted as technologically
necessary, except as provided in paragraph (a)(4) of this section.

(2) Fuel injector tips (cleaning only).
(ii) The adjustment, cleaning, repair, or replacement of the following parts
and components, at 4,500 hours of use and at 4,500-hour intervais thereafter:
‘ (A) Fuel injectors.
(B) Turbocharger.
(C) Electronic engine control unit and its associated sensors and
actuators.
(D) Reserved .

3) (i) The following components are cuirently defined as critical
emission-related components:

' (A) Catalytic converter.

(B) Air injection system components.

(C) Electronic engine contro! unit and its associated sensors
(including OXygen Sensor if instalied) and actuators.

(D) Exhaust gas recirculation systern (including all related filters
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and control valves).

(E) Positive crankcase ventilation valve.

(F) Fuel system (carburetor, throttle-body, port injection system)

(i1) Scheduled maintenance on critical emission-related components must
have a reasonable likelihood of being performed in-use. The manufacturer shall be required to
show the reasonable likelihood of such maintenance being performed in-use. Critical
emission-related scheduled maintenance items that satisfy one of the following conditions shall
be accepted by the Executive Officer as showing a reasonable likelihood that the maintenance
has been performed in-use:

(A) Data demonstrating a connection between emissions and
equipment, engine, or vehicle performance by showing that as emissions increase due to lack of
maintenance, its performance will simultaneously deteriorate to a point unacceptable for typical
operation.

(B) Survey data which adequately demonstrates that, at an 80
percent confidence level, 80 percent of such engines already have this critical maintenance item
performed in-use at the recommended intervai(s).

(C) A clearly displayed visible signal system approved by the
Executive Officer is installed to alert the engine or equipment operator or vehicle driver that
maintenance is due. A signal bearing the message "maintenance needed” or "check engine,” or a
stmilar message approved by the Executive Officer, shall be actuated at the appropriate hours of
usage point or by component failure. This signal must be continuous while the engine is in
operation, and not easily eliminated without performance of the required maintenance. Resetting
the signal shall be a required step in the maintenance operation. The method for resetting the
signal system shall be approved by the Executive Officer.

(D) A survey, approved by the Executive Officer, showing that a
critical maintenance item is likely to be performed without a visible signal on a maintenance item
for which there is no prior in-use experience without the signal. To that end, the manufacturer
may in a given model year market up to 200 randomly selected engines per critical
emission-related maintenance item without such visible signals, and monitor the performance of
the critical maintenance item by the owners to show compliance with paragraph (a)}(3)(ii)(B) of
this section. This option is restricted to two consecutive model years and may not be repeated
until any previous survey has been completed. If the critical maintenance involves more than one
engine family, the sample will be sales weighied to ensure that it is representative of all the
families in question.

(E) The manufacturer provides the maintenance free of charge,
and clearly informs the customer that the maintenance is free in the instructions provided under
Section 22.

(F) Any other method that the Executive Officer approves as
establishing a reasonable likelihood that the criical maintenance will be performed in-use.

(1ii) Visible signal systems used under paragraph (a)(3)(ii)(C) of this
section are considered an element of design of the emission control system. Therefore, disabling,
resetting, or otherwise rendering such signals inoperative without also performing the indicated
maintenance procedure is prohibited.
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(4)  (3) In the case of any new scheduled maintenance, the manufacturer must
submit a request for approval to the Executive Officer for any maintenance that it wishes to
recommend to purchasers. New scheduled maintenance is that maintenance which did not exist
prior to the 2001 model year, including that which is a direct result of the implementation of new
technology not found in production prior to the 2001 model year. The manufacturer must also
include its recommendation as to the category (i.e., emission-related or non-emission-related,
critical or non-critical) of the subject maintenance and, for suggested emission-related
maintenance, the maximum feasible maintenance interval. Such request must include detailed
. evidence supporting the need for the maintenance requested, and supporting data or other
substantiation for the recommended maintenance category and for the interval suggested for
emission-related maintenance. Requests for new scheduled maintenance must be approved prior
to the introduction of the new maintenance. The Executive Officer will then designate the
maintenance as emission-related or non-emission-related. For maintenance items established as
emission-related, the Executive Officer will further designate the maintenance as critical if the
" component that receives the maintenance is a critical component under paragraph (a)(3) of this
section. For each maintenance item designated as emission-related, the Executive Officer will
also establish a technologically necessary maintenance interval, based on industry data and other
information available to ARB. Designations of emission-related maintenance items, along with
their identification as critical or non-critical, and establishment of technologically necessary
maintenance intervals, will be announced through the certification process.

(ii) Any manufacturer may request a hearing in accordance with Section 5
on the Executive Officer's determinations in paragraph (a)(4) of this section. The request shall be
in writing, and shall include a statement specifying the manufacturer's objections to the
Executive Officer’s determinations, and data in support of such objections.

(b) Maintenance on emission-data engines.

(1) Adjustment of idle speed on emission data engines may be performed once
before the certification emission test poinf. Any other engine, emission control system, or fuel
system adjustment, repair, removal, disassembly, cieaning, or replacement on emission-data
engines shall be performed only with the advance approval of the Executive Officer. -

(2) Repairs to engine components, other than the emission control system or the

- fuel system, on an emission-data engine, shall be performed only as a result of part failure,
system malfunction, or with the advance approval of the Executive Officer.

(c) Equipment, instruments or tools may not be used to identify malfunctioning,
maladjusted, or defective engine components unless the same or equivalent equipment,
instruments, or tools will be available to dealerships and other service outlets and:

(1) Are used in conjunction with scheduled maintenance on such components, or

(2) Are used subsequent to the identification of an engine malfunction, as
provided in paragraph (c)(1) of this section for emission- data engines, or

(3) Unless specifically authorized by the Executive Officer.

(d) Durability-data Engine

. (1) The manufacturer may conduct scheduled (routine/scheduled maintenance
items as normally appears in the engine owner’s manual) engine maintenance during the
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durability / service accumulation cycle test. The maintenance shall be consistent with the
maintenance requirements set forth in Section 12(a).

(2) Manufacturer must receive advanced approval from the Executive Officer for
any unscheduled maintenance on the durability engine. Engine components, sensors, or emission
related components’ maintenance conducted without the Executive Officer’s approval may
disqualify the engine and all related test resuits. l

(e) All test data, maintenance reports, and required engineering reports shall be compiled
and provided to the Executive Officer in accordance with Section 10.

13. Service Accumulation; Emission Measurements.

(a) (1) The manufacturer shall determine the engine operating schedule to be used for
dynamometer service accumulation on emission-data engines selected under Section 11(b). This
determination shail be consistent with good engineering practice. A single engine operating
schedule shall be used for all engines in an engine family group-control system combination.
Operating schedules may be different for different combinations.

(2) The manufacturer shall determine, for each engine family or group of engine
families, the number of hours at which the engine-system combination is stabilized (no more
than 50 hours for catalyst equipped) for emission-data testing.

(3) The manufacturer shall maintain, and provide to the Executive Officer if
requested, a record of the rationale used in making this determination. The manufacturer may
elect to accumulate 50 hours on each test engine within an engine family group without making a
determination. However, the Executive Officer may determine under Section 11(c) that no
testing is required.

(b) (1) (i) The results of all emission testing shall be supplied to the Executive
Officer. The manufacturer shall furnish to the Executive Officer an explanation for voiding any
test. The Executive Officer will determine if voiding the test was appropriate based upon the
explanation given by the manufacturer for the voided test. Tests between test points may be
conducted as required by the Executive Officer. Data from all tests (including voided tests) may
be submitted weekly to the Executive Officer, but shall be air posted or delivered to the
Executive Officer within 7 days after completion of the test. In addition, all test data shall be
compiled and provided to the Executive Officer in accordance with Section 10.

(i1) The results of all emission tests shall be recorded and reported to the
Executive Officer. These results shall be rounded, in accordance with ASTM E 29-90 to the
number of decimal places contained in the applicable emission standard expressed to one
additional significant figure.

(2) Whenever a manufacturer intends to operate and test an engine that may be
used for emission data, the manufacturer shall retain in its records all information concerning all
emissions tests and maintenance, including engine alterations to represent other engine
selections. This information shall be submitted, including the engine description and
specification information required by the Executive Officer, to the Executive Officer following
the emission-data test.

(3) Emission testing of any type with respect to any certification engine other than
that specified in these procedures is not allowed except as such testing may be specifically
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authorized by the Executive Officer.
14. - Test Procedures, General Requirements.

(a) Manufacturers shall use the procedures in Part II of these Test Procedures and all of
this Part L. _

(b) The Executive Officer may, on the basis of written application by a manufacturer,
prescribe test procedures, other than those set forth in this part, for any off-road large spark-
ignition engine that the Executive Officer determines cannot be satisfactorily tested by the
procedures set forth in this part. ' '

(c) If the manufacturer does not submit a written application for use of special test
procedures but the Executive Officer determines that an off-road large spark-ignition engine
cannot be satisfactorily tested by the procedures set forth in this part, the Executive Officer shall
notify the manufacturer in writing that the application for certification has been rejected, and set -
forth the reasons for such rejection in accordance with the provisions of Section 9(c).

(d) The Executive Officer may amend these procedures when the amendment is supported
by data showing the necessity for the correction.

15.  Confirmatory Testing by the Executive Officer.

(a) The Executive Officer may require that a manufacturer provide to the ARB one or
more of the test engines for confirmatory testing at the manufacturer’s expense. Such testing
shall take place at such place or places as the Executive Officer may designate. The Executive
Officer may specify that he will conduct such testing at the manufacturer’s facility, in which case
instrumentation and equipment specified by the Executive Officer shall be made available by the
manufacturer for test operations. Any testing conducted at 2 manufacturer's facility pursuant to
this paragraph shall be scheduled by the manufacturer as promptly as possible.

(b) - (1) Whenever the Executive Officer conducts a test on a test engine the results of
that test, unless subsequently invalidated by the Executive Officer, shall comprise the official
data for the engine at that prescribed test point and the manufacturer’s data for that prescribed test
point shall not be used in determining compliance with emission standards.

' (2) Whenever the Executive Officer does not conduct a test on a test engine at a
test point, the manufacturer’s test data will be accepted as the official data for that point;
provided that if the Executive Officer makes a determination that there is a lack of correlation
between the manufacturer's test equipment and the test equipment used by the Executive Officer,
no manufacturer's test data will be accepted for the purposes of certification until the reasons for -
~ the lack of correlation are determined and the validity of the data is established by the
" manufacturer; and further provided that if the Executive Officer has reasonable basis to beheve
that any test data submitted by the manufacturer is not accurate or has been obtained in violation
of any provision of this part, the Executive Officer may refuse to accept that data as the official
data pending retesting or submission or further information.

3 @® {A) The Executive Officer may adjust or cause to be adjusted any

adjustable parameter of an emission-data engine that the Executive Officer has determined to be
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subject to adjustment for certification testing in accordance with Section 9(d)(1), to any setting
within the physically adjustable range of that parameter, as determined by the Executive Officer
in aceordance with Section 9(d)(3)(i), prior to the performance of any tests to determine whether
such engine conforms to applicable emission standards, including tests performed by the
manufacturer under Section 10(c). The Executive Officer, in making or specifying such
adjustments, may consider the effect of the deviation from the manufacturer's recommended
sefting on emissions performance characteristics as well as the likelihood that similar settings
will occur on in-use engines. In determining likelihood, the Executive Officer may consider
factors such as, but not limited to, the effect of the adjustment on engine performance
characteristics and surveillance information from similar in-use engines.

(B) For those engine parameters that the Executive Officer has not
determined to be subject to adjustment during certification testing in accordance with Section
9(d)(1), the emission-data engine presented to the Executive Officer for testing shall be '
calibrated within the production tolerances applicable to the manufacturer's specifications to be
shown on the engine label (see the Section 2434, Title 13, California Code of Regulations) as
specified in the application for certification. If the Executive Officer determines that an engine is
not within such tolerances, the engine shall be adjusted at the facility designated by the Executive
Officer prior to the test and an engineering report shall be submitted to the Executive Officer
describing the corrective action taken. Based on the engineering report, the Executive Officer
will determine if the engine shall be used as an emission-data engine.

(11) If the Executive Officer determines that the test data developed under
paragraph (b)(3)(1) of this section would cause the emission-data engine to fail due to excessive
50-hour emission values, then the following procedure shall be observed:

(A) The manufacturer may request a retest. Before the retest, those
engine parameters that the Executive Officer has not determined to be subject to adjustment for
certification testing in accordance with Section 9(d)(1) may be readjusted to manufacturer's
specification, if these adjustments were made incorrectly prior to the first test. The Executive
Officer may adjust or cause to be adjusted any parameter that the Executive Officer has
determined to be subject to adjustment in accordance with Section 9(d)(3)(1). However, if the
1dle speed parameter is one that the Executive Officer has determined to be subject to adjustment,
the Executive Officer shall not adjust it to a setting that causes a higher engine idle speed than
would have been possible within the physically adjustable range of the idle speed parameter on
the engine before it accumulated any dynamometer service, all other parameters being identically
adjusted for the purpose of the comparison. Other maintenance or repairs may be performed in
accordance with Section 12. All work on the engine shall be done at such location and under
such conditions as the Executive Officer may prescribe.

(B) The engine will be retested by the Executive Officer and the
results of this test shall comprise the official data for the emission-data engine.

16. Certification,

(a) (1) If, after a review of the test reports and data submitted by the manufacturer,
data derived from any mspection carried out under Section 6(c), and any other pertinent data or
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information, the Executive Officer determines that a test engine(s) meet(s) the requirements of
these procedures, he will issue an Executive Order with respect to such test engine(s) except in
cases covered by paragraph (c) of this section.

(2) Such certificate will be issued for such period not to exceed one model year as
the Executive Officer may determine and upon such terms as he may deem necessary or
appropriate to assure that any new off- road large spark-ignition engine covered by the Executive
Order will meet the requirements of this part.

(3) One such Executive Order will be issued for each engine family.

(b) (1) The Executive Officer will determine whether an engine covered by the
application complies with applicable standards by observing the following relationships:

(i) An emission-data test engine selected under Section 11(b)(3) shali
represent all engines in the same engine-system combination.

(i1) An emission-data test engine selected under Section 11(b)(3) shall
represent all engines containing that emission control system and havmg similar peak
horsepower.

(2) The Executive Officer will proceed as in paragraph (a) of this section with
respect to the engines belonging to an engine family group, all of which comply with all
applicable standards.

. (3) If, after a review of the test reports and data submitted by the manufacturer,
data derived from any additional testing conducted pursuant to Section 15, data or information
derived from any inspection carried out under Section 6(c) or any other pertinent data or
information, the Executive Officer determines that one or more test engines of the certification
test fleet do not meet applicable standards, the Executive Officer will notify the' manufacturer in
writing, setting forth the basis for his determination. Within 30 days following receipt of the
notification, the manufacturer may request a hearing on the Executive Officer's determination
under Title 17, California Code of Regulations, Division 3, Chapter 1, Subchapter 1.25.

(4) The manufacturer may, at his option, proceed with any of the following
alternatives with respect to any engine family group represented by a test engine(s) determined
not in compliance with applicable standards: .

(i) Request a hearing under Section 5; or

(ii) Delete from the application for certification the engines represented by
the failing test engine. (Engines so deleted may be included in a later request for certification
under Section 17.) The Executive Officer may then select in place of each failing engine an
alternate engine chosen in accordance with the selection criteria employed in-selecting the engine
that failed; or _

(iiiy Modify the test engine and demonstrate by testing that it meets
applicable standards. Another engine that is in all material respect the same as the first engine, as
modified, may then be operated and tested in accordance with applicable test procedures.

(5) If the manufacturer does not request a hearing or present the required data for
certification under paragraphs (b)(4) of this section (as applicable), the Executive Officer will
deny certification. |

(c) (1) Notwithstanding the fact that any certification engine(s) may comply with
other provisions of these procedures, the Executive Officer may withhold or deny the issuance of
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an Executive Order (or suspend or revoke any such Executive Order that has been issued) with
respect to any such engine(s) if:

: (i) The manufacturer submits false or incomplete information in his
application for certification thereof;

(11) The manufacturer renders Inaccurate any test data that he submits
pertaining thereto or otherwise circumvents the intent of the Act, or of this part with respect t0
such engine:

(111) Any ARB Enforcement Officer is denied access on the terms specified
m Section 6(c) to any facility or portion thereof that contains any of the following:

"(A) The engine;

(B) Any components used or considered for use in its modification
or buildup into a certification engine;

(C) Any production engine that is or will be claimed by the
manufacturer to be covered by the Executive Order;

(D) Any step in the construction of an engine described in
paragraph (c)(111)(C) of this section;

(E) Any records, documents, reports, or histories required by this
part to be kept concerning any of the above; '

(iv) Any ARB Enforcement Officer is denied "reasonable assistance” (as
defined in Section 6(c)) in examining any of the items listed in paragraph (c)(1)(iti) of this
section.

(2) The sanctions of withholding, denying, revoking, or suspending of a certificate
may be imposed for the reasons in paragraphs (¢)(1)(1), (i), (ii1), or (iv) of this section only when
the infraction is substantial.

(3) In any case in which a manufacturer knowingly submits false or inaccurate
information or knowingly renders inaccurate or invalid any test data or commits any other
fraudulent acts and such acts contribute substantially to the Executive Officer’s decision to issue
an Executive Order, the Executive Officer may deem such certificate void ab imitio.

(4) In any case in which certification of an engine is proposed to be withheid,
denied, revoked, or suspended under paragraph (c)(1)(iii) or (iv) of this section, and in which the
Executive Officer has presented to the manufacturer invoived reasonable evidence that a
violation of Section 6(c) in fact occurred, the manufacturer shall have the burden of establishing
~ any contention to the satisfaction of the Executive Officer that even though the violation
occurred, the engine in question was not involved in the violation to a degree that would warrant
withholding, denial, revocation, or suspension of certification under either paragraph (c)(1)(111) or
{1v) of this section.

(5) Any revocation or suspension of certification under paragraph (c)(1) of this
section shall: '

(1) Be made only after the manufacturer concerned has been offered an
opportunity for a hearing conducted in accordance with Section 5 hereof,

(ii) Extend no further than to forbid the mtroduction into commerce of
engines previously covered by the certification that are still in the hands of the manufacturer,
except in cases of such fraud or other misconduct as makes the certification invalid ab initio.
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17.  Addition of an Engine After Certification.

-(a) If a manufacturer proposes to add to his product line an engine of the same
engine-system combination as engines previously certified but that was not described in the
application for certification when the test engine(s) representing other engines of that
combination was certified, he shall notify the Executive Officer. Such notification shall be in
advance of the addition unless the manufacturer elects to follow the procedure described in
Section 19. This notification shall inciude a full description of the engine to be added.

(b) The Executive Officer may require the manufacturer to perform such tests on the test
engine(s) representing the engine to be added that would have been required if the engine had
been inciuded in the original application for certification. ‘

(c) If, after a review of the test reports and data submitted by the manufacturer, and data
derived from any testing conducted under Section 15, the Executive Officer determnines that the
test engine(s) meets all applicable standards, the appropriate Executive Order will be amended
accordingly. If the Executive Officer determines that the test engine(s) does not meet apphcable
standards, he will proceed under Section 16(b).

18.  Changes to an Engine Covered by Certification.

(a) The manufacturer shall notify the Executive Officer of any change in production
engines in respect to any of the parameters listed in Section 11(2)(1) thru 11(a)(4), as applicable,
giving a full description of the change. Such notification shall be in advance of the changes
unless the manufacturer elects to follow the procedure described in Section 19.

~ (b) Based upon the description of the change, and data derived from such testing as the
Executive Officer may require or conduct, the Executive Officer shall determine whether the
engine, as modified, would still be covered by the Executive Order then in effect.

(c) If the Executive Officer determines that the outstandlng Executive Order would cover
the modified engines he will notify the manufacturer in writing. Except as provided in Section
19 the change may not be put into effect prior to the manufacturer's receiving this notification. If
the Executive Officer determines that the modified engines would not be covered by the
- Executive Order then in effect, the modified engines shall be treated as additions to the product
line subject to Section 17.

19.  Alternative Procedures for Notification of Additions and Changes;

(2) A manufacturer may, in lieu of notifying the Executive Officer in advance of an
addition of an engine under Section 17 or a change in an engine under Section 18, notify the
Executive Officer concurrently with making an addition of an engine or a change in an engine, if
the manufacturer determines that following the change all engines affected by the addition or.
change will still meet the applicable emission standards. Such notification shall include a full
description of the addition or change and any supporting documentation the manufacturer may
desire to inciude to support the manufacturer's determination. The manufacturer's determination
that the addition or change does not cause noncompliance shall be based on an engineering
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evaluation of the ad¢:tion or change and/or testing.
_ (b} The Exec:1ve Officer may require that additional emission testing be performed to
support the manufacturer's original determination submitted in paragraph (a) of this section. If
additional testing is required the Executive Officer shall proceed as in Section 17(b) and (¢) or
Section 18(b) and (c) as appropriate. Additional test data, if requested, must be provided within
30 days of the request or the manufacturer must rescind the addition or change immediately. The
Executive Officer may grant additional time to complete testing. If based on this additional
testing or any other information, the Executive Officer determines that the engines affected by
the addition or change do not meet the applicable standards the Executive Officer will notify the
manufacturer to rescind the addition or change immediately upon receipt of the notification.

(c) Election to produce engines under this section will be deemed to be a consent to recall
all engines that the Executive Officer determines under Section 17(c) do not meet applicable
standards, and cause such nonconformity to be remedied at no expense to the owner.

20. Submission of Engine Identification Numbers.

(2) Upon request of the Executive Officer, the manufacturer of any off-road large spark-
ignition engine covered by an Executive Order shall, within 30 days, identify by engine '
identification number or alternative tracking method, the engine(s) covered by the Executive
Order. '

(b) The manufacturer of any off-road large spark-ignition engine covered by an Executive
Order shall provide to the Executive Officer, within 60 days of the issuance of an Executive
Order, an explanation of the elements in any engine identification coding system in sufficient
detail to enable the Executive Officer to identify those engines that are covered by an Executive
Order.

2i. - Production Engines.

Any off-road large spark-ignition engine manufacturer obtaining certification under this
part shall notify the Executive Officer, on a yearly basis, of the number of engines of such engine
family-engine displacement-exhaust emission control system-fuel system combination produced
for sale in California during the preceding year.

22, Maintenance Instructions.

(a) The manufacturer shall furnish or cause to be furnished to the purchaser of each new
off-road large spark-ignition engine subject to the standards prescribed in Section 7 written
instructions for the proper maintenance and use of the engine by the purchaser consistent with the
provisions of Section 12, which establishes what scheduled maintenance the Executive Officer
approves as being reasonable and necessary.

(1) The maintenance instructions required by this section shall be in clear, and to
the extent practicable, nontechnical language.

(2) The maintenance instructions required by this section shall contain a general
description of the documentation that the manufacturer will require from the ultimate purchaser

[¥3 ]
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or any subsequent purchaser as evidence of compliance with the instructions.

(b) Instructions provided to purchasers under paragraph (a) of this section may specify the
performance of any scheduled maintenance allowed under Section 12.

(c) Scheduled emission-related maintenance in addition to that performed under Section
12(b) may only be recommended to offset the effects of abnormal in-use operating conditions,
except as provided in paragraph (d) of this section. The manufacturer shall be required to '
demonstrate, subject to the approval of the Executive Officer that such maintenance is reasonable
and technologically necessary to assure the proper functioning of the emission control system.
Such additional recommended maintenance shall be clearly differentiated, in a form approved by
the Executive Officer, from that approved under Section 12(b).

(d) Inspections of emission-related parts or systems with instructions to replace, repair,
clean, or adjust the parts or systems if necessary, are not considered 1o be items of scheduled
maintenance that insure the proper functioning of the emission control system. Such inspections,
and any recommended maintenance beyond that approved by the Executive Officer as reasonable
and necessary under paragraphs (a), (b), and (¢) of this section, may be included in the written
instructions furnished to engine or equipment owners under paragraph (a) of this section;
provided that such instructions clearly state, in a form approved by the Executive Officer that the
owner need not perform such inspections or recommended maintenance in order to maintain the
emission warranty.

- 23. Submission of Maintenance Instructions.

{a) The manufacturer shall provide to the Executive Officer, no later than the time of the
submission required by Section 10, a copy of the maintenance instructions that the manufacturer
" proposes to supply to the ultimate purchaser in accordance with Section 22(a). The Executive
Officer will review such instructions to determine whether they are reasonable and necessary and
sufficient to assure the proper functioning of the engine's (or equipment's) emission control
systems. The Executive Officer will notify the manufacturer of his determination whether such
instructions are reasonable and necessary and sufficient to assure the proper functioning of the
emission control systems.

(b) Any revision to the maintenance instructions that will affect emissions shall be
supplied to the Executive Officer at least 30 days before being supplied to the ultimate purchaser
unless the Executive Officer consents to a lesser period of time. -

24.  Alternative Certification Procedures.

(a) (1) The Executive Officer shall determine that of the following certification
procedures (paragraph (a)(3) or (2)(4) of this section), if any, may be used to demonstrate
compliance for each off-road large spark-ignition engine family group for which certification is
sought. In making this determination, the Executive Officer will consider whether the following
criteria have been met. :

' (1) In prior certifications:
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(A) The applications have been properly completed and
demonstrate understanding of the certification protocol.

(B) The test engine selection has been acceptable to the Executive
Officer. :

(C) All applicable emission control label requirements have been

complied with. '

(D) The applications have not included requests for deviations
from the test procedures. _

(i1} For the engine family group in question:

(A) The test engine includes technology similar to previously
certified engines. . _
(B) Such other criteria as the Executive Officer determines on a
case-by-case basis.

(2) The engine family groups selected for the procedure described in paragraph
(2)(3) of this section shall be subject to this procedure at the option of the manufacturer.

(3) The following provisions apply to those off-road large spark-ignition engine
family groups that the Executive Officer has specified may be subject to the abbreviated
certification review procedure.

(1) The manufacturer shall satisfy all appllcable requirements of these
provisions necessary to demonstrate compliance with the applicable standards.

(i) As specifically ailowed by the Executive Officer, the manufacturer
shall assume the responsibility for part or all of the decisions applicable to the family group for
which certification is sought and that are within the jurisdiction of the Executive Officer, with the
exception that the Executive Officer shall determine whether a test engine has met the applhicable
emission standards.

(111) The manufacturer shall maintain, update, and correct all records and
information required.

(iv) The Executive Officer may review a manufacturer's records at any
time. At the Executive Officer’s discretion, this review may take place either at the
manufacturer’s facility or at another facility designated by the Executive Officer.

(v) At the Executive Officer's request, the manufacturer shall notify the
Executive Officer of the status of the certification program, including projected schedules of
those significant accomplishments specified by the Executive Officer.

(vi) The manufacturer shall permit the Executive Officer to inspect any
facilities, records, and vehicles from which data are obtained under the abbreviated certification
review procedure.

(vii) Upon completing all applicable requirements of these provisions, the
manufacturer shall submit an application for certification. Such application shall be made in
writing to the Executive Officer by the manufacturer.

(A) The Executive Officer may approve or dlsapprove, whole or in
part, an application for certification according to the procedures specified in Section 9(b).

(B) If, after a review of the application for certification, test reports
and data submitted by the manufacturer, data obtained during an inspection, and any other
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pertinent data or information, the Executive Officer determines that a test engine(s) has not met
the applicable provisions, the Executive Officer shall notify the manufacturer in wntmg and set
forth the reason(s) for the determination as specified in Section 9.

(4) Those engine family groups that are to be subjected (to the complete ARB
review procedure) shall follow the procedures specified in these provisions, with the exception of
paragraph (a)(3) of this section.

(b) The manufacturer may request that an engine family group be subject (to the
abbreviated certification review procedure) shall make such request during annual certification
preview program or at least 6 months before the start of the model year for abbrewated
certification review procedure.

(c) The Executive Officer may require that an engine family group previously allowed to
be subject (to the abbreviated certification review procedure) be transferred to the complete
review procedure.

25. Test Fuel.

(a) (1) If the engine is a gasoline-fueled large spark-ignition engine, then the test fuel
used shall be consistent with the fuel specifications as outlined in the "California Exhaust
Emission Standards and Test Procedures for 1988 and Subsequent Model Passenger Cars,

'Light-Duty Trucks, and Medium- Duty Vehicles,” as adopted May 20, 1987, and iast amended
June 24, 1996, and incorporated by reference herein. The California fuel specifications are
contained in the California Code of Regulations, Title 13, Chapter 5, Article 1, Sections 2260-
2272. If the engine is tested using the U.S. EPA test fuel, consistent with the fuel specifications
as outlined in Title 40 Code of Federal Register, Part 86, the manufacturer shall demonstrate that
the emission test resuits complies with these Test Procedures.

' (2) If the engine is not a gasoline-fueled large spark-ignition engine, then the test
fuel used shall be consistent with the fuel specifications as outlined in the "California Exhaust
Emission Standards and Test Procedures for 1988 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium- Duty Vehicles," as adopted May 20, 1987, and last amended
June 24, 1996, and incorporated by reference herein. The California fuel specifications are
contained in the California Code of Regulations, Title 13, Chapter 5, Article 3, Sections 2290-
2293.5. If the engine is tested using the U.S. EPA test fuel, consistent with the fuel
specifications as outlined in Title 40 Code of Federal Register, Part 86, the manufacturer shall
demonstrate that the emission test results complies with these Test Procedures.

(b) During all engine tests, the engine shall employ a lubricating oil consistent thh the
engine manufacturer's specifications for that particular engine. These specifications shall be
recorded and declared in the certification application.
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State of California
AIR RESOURCES BOARD

CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR NEW 2001 AND-EATER THROUGH 2006 OFF-ROAD LARGE SPARK-IGNITION

NOTE:

ENGINES

PART1I

Adopted: September 1, 1999

This document incorporates by reference the International Standards Organization
(ISO) 8178 test procedure, Part 1, August 15, 1996, Part 4, August 15, 1996, and
Part 5, May 15, 1998, with modifications. Sections which have been included in
their entirety are set forth with the section number and title. California provisions
which modify specific ISO provisions are denoted by the words "DELETE" for
the ISO langnage and "REPLACE WITH" for the new California language. The
symbols "*****" and " " mean that the remainder of the ISO text for a specific
section is not shown in these procedures but has been included by reference,
unchanged. ISO sections which are not listed are not part of the procedures.

MW‘ } a T

The sole amendments are to the title and vears of applicability of the regulations.
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES

FOR NEW 2001 ANDEATER THROUGH 2006 OFF-ROAD LARGE SPARK IGNITION
ENGINES

PART II

To the extent the following provisions of ISO 8178, Part 1, August 15, 1996, Part 4, August 15,
1996, and Part 5, May 15, 1998, pertain to the testing and compliance of exhaust emissions from
off-road large spark-ignition engines, they are adopted and incorporated herein by this reference
as Part II of the California Exhaust Emission Standards and Test Procedures for New 2001 ané

Later through 2006 Off-Road Large Spark-Ignition Engines (Test Procedures), except as altered
or replaced by the provisions set forth below.

Since the scope of this regulation is limited to off-road spark-ignition engines, the ISO provisions
contained in the procedure identified above which pertain to Diesel cycle engines or to engines

used for applications other than off-road purposes shall not be applicable to Part II of these Test
Procedures.

International Standards Organization (ISO) 81-78, RIC Engines - Fxhaust emission measurement
- Part 1: Test bed measurement of gaseous and particulate exhaust emissions from RIC engines.

1. Scope
2. Nommative References
3. Definitions

ADD:

Note: In addition to the definitions listed here, those definitions listed in section
2 of Part I of these Test Procedures apply.

* * * * *

4. Symbols and Abbreviations

ADD: _
Note: In addition to the symbols and abbreviations listed here, those symbols and
abbreviations listed in section 3 of Part I of these Test Procedures shall -

apply.

5. Test Conditions



10.

11.

12.

13.

14.

15.

16.
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DELETE and
- REPLACE WITH:
6. Test fuels

* Test fuels shall meet the requiremnents specified in section 25 of Part I of these
Test Procedures.

Measurement Equipment and data to be measured
DELETE all references to subsection 7.5 (Determination of the Particulates).
Calibration of the analytical instruments
DELETE
Running conditions (Test cycles)
Test run
DELETE all references to the particulates and particulate sampling method.
Data evaluation for gaseous and particulate emission
DELETE all references to the particulate emission.
Calculation of gaseous emissions
DELETE
Determination of the gaseous emissions
ADD:
NOTE:Manufacturers may use the raw exhaust gas sampling methods for

certification testing through 2004 model year with prior Executive
Officer approval.

* * * *

DELETE

[¥3)
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Figures and Explanations

Annex A Calculation of the exhaust gas mass flow and/or of the combustion air
consumption '

Annex B Equipment and auxiliaries to be installed for the test to determine engine power
Annex C Efficiency calculation and corrections for the non-methane hydrocarbon cutter

measuring method
Annex D Formulae for the calculation of the coefficients u, v, win 13.4
Amnex E Heat calculation (transfer tube)

Annex F Bibliography
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ISO 8178, RIC Engiﬁes - Exhaust emission measurement - Part 4: Test cycles for different
engine applications.

1. Scope
2. Nommative References
3. Definitions

ADD:

Note: In addition to the definitions listed here, those definitions listed in section.
2 of Part I of these Test Procedures shall apply.

* * * *  o®
4. Symbols and Abbreviations
ADD:

Note: In addition to the symbols and abbreviations listed here, those symbols and
abbreviations listed in section 3 of Part I of these Test Procedures shall

apply.

b

Torque

6. I.ntermediéte speed

7. Information regarding of the test

8. Modes and weighting factors for test cycles

8.2 DELETE

83  Test cvcle types C "Off-road vehicles and industrial equipment”

83.1 DELETE
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8.4 -Tést cycle type D “Coﬁstant”
DELETE all references to D-1 test cycle
8.5 DELETE
8.6 DELETE
8.7 Test cycles type G “Utility, lawn and garden™, typically <25 hp.
DELETE all reference to G-2 and G-3 test cycles.
ADD:
Note: Manufacturers may use the G-1 test cycle for engines equal to or less than
1.0 liter. Manufacturer must show that the engines tested with the G-1 test

cycle have engine characteristics and operating characteristics similar to
small off-road equipment engines (less than 25 hp).

* * * *
Annex A DELETE
Annex B Combined table of the weighting factors

Annex C Bibliography
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ISO 8178, RIC Engines - Exhaust emission measurement - Part 5: Test fuels.
1. DELETE and

REPLACE WITH:

1. Scope

This part specifies the calculation of the fuel specific factors and exhaust gas flow, which
are necessary to determine the emission test results in accordance with ISO 8178, Part 1.

2. Normative References
3. Definitions
ADD:

Note: In addition to the definitions listed here, those definitions listed in section
2 of Part I of these Test Procedures apply.

* * * * %*
4. Symbols and Abbreviations
ADD:

Note: In addition to the symbols and abbreviations listed here, those symbols and
abbreviations listed in section 3 of Part I of these Test Procedures apply.

* % * % %

5. DELETE and REPLACE WITH:
5. Choice of Fuels

Test fuels shall meet the requirements specified 1n section 25 of Part 1 of these Test
Procedures.

6. DELETE
7. Calculation of the Exhaust Gas Flow Using Fuel Specific Factors

8. _Calculation of the Fuel Specific Factors




Annex-A

Annex B

Annex C

Amnex D

Tables

Calculation of the fuel specific factors

Equivalent non-ISO test methods

Organizations capable of providing specifications for commercial fuels

Bibliography
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PROPOSED REGULATION ORDER, PART 3

Amend the titie and dates of applicability of incorporated “California Exhaust
Emission Standards and Test Procedures for New 2001 and Later Off-Road
Large Spark-Ignition Engines” and adopt incorporated “California Exhaust
Emission Standards and Test Procedures for New 2007 and Later Off-Road
Large Spark-Ignition Engines.”
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Test Procedures

PROPOSED CALIFORNIA EXHAUST EMISSION STANDARDS AND
- TEST PROCEDURES FOR NEW 2007 AND LATER OFF-ROAD LARGE
SPARK-IGNITION ENGINES

PART |

PROPOSED CALIFORNIA EXHAUST EMISSION STANDARDS AND
TEST PROCEDURES FOR NEW 2007 AND LATER OFF-ROAD LARGE
SPARK-IGNITION ENGINES
PART I
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State of California
AIR RESOURCES BOARD

PROPOSED CALIFORNIA EXHAUST EMISSION STANDARDS AND
TEST PROCEDURES FOR NEW 2007 AND LATER OFF-ROAD LARGE
SPARK-IGNITION ENGINES

PART |

Adopted: [insert date of adoption]

NOTE: This document incorporates by reference Title 40, Code of Federal
Regulations (CFR), Part 1065 - Test Procedures and Equipment,
Subparis A,B,C,D,E, F, G, H, |, J, and K as noticed on November 8,
2002 (Federal Register, Volume 67, Friday, November 8, 2002, pages
68409 through 68427). Sections that have been included in their entirety
are set forth with the section number and title. California provisions that
replace specific federal provisions are denoted by the words “DELETE"
for the federal language and “REPLACE WITH" or “ADD” for the
California regulations. The symbols ** * * * *"and “..." mean that the
remainder of the CFR text for a specific section, which is not shown in
these regulations, has been included by reference, with oniy the printed
text changed. Federal regulations that are not listed are not part of the
California regulations.

This document is all newly adopted text.



PART 1065 — TEST PROCEDURES AND EQUIPMENT

Subpart A — Applicability and General Provisions

§1065.1

§1065.5

§1065.10

§1065.15

§1065.20

Applicability.

Overview of test procedures.
Other test procedures.
Enginé testing.

Limits for test conditions.

Subpart B -~ Equipment and Analyzers

§1065.101
§1065.105

§1065.110

Overview.
Dynamometer and engine equipment specifications.

Exhaust gas sampling system; spark-ignition (SI) engines.

* £ 4 * * *

(@) (6) DELETE, REPLACE WITH:
The general CVS sample system consists of a dilution air filter
{optional} and mixing assembly, cyclone particulate separator
(optional), a sample line for the bag sample or other sample lines a
dilution tunnel, and associated valves and sensors for pressure and
temperature. The temperature of heated sampling line should be
maintained within the following ranges: _
(A) For non-methanol-fueled engines: If the termperature
of the exhaust gas at the sampling probe is equal to or below 463 K
(190 °C), maintain a wall temperature of 463 K+ 10 K (190 °C + 10
°C) as measured at every separately controlied heated section. If
the temperature of the exhaust gas at the sampling probe is above
483 K (190 °C), maintain a wall temperature greater than 453 K
(180 °C). :
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(B) For methanol-fueled engines: If the temperature of
the exhaust gas at the sampling probe is equal to or below 385 K
(112 °C), maintain a wall temperature of 385 K+ 10 K (112°C £ 10
°C) as measured at every separately controlled heated section. If
the temperature of the exhaust gas at the sampling probe is above
385 K (112 °C), maintain a wall temperature greater than 375 K
(102 <C).

A general schematic of the S! sampling system is shown in Figure
1065.110-1.

* * * * *

§1065.125 Analyzers (overview/general response characteristics).
§1065.130 Hydrocarbon analyzers.

§1065.135 NO, analyzers.

§1065.140 CO and Cdz analyzers.

§1065.150 Flow meters.

§1065.185 Temperature and pressure sensors.

Subpart C — Test Fuels and Analytical Gases

§1065.201 General requirements for test fuels.

* * * * *

(e) DELETE, REPLACE WITH:

if the engine is tested using the EPA test fuel, consistent with the
fuel specifications as outlined in Title 40 CFR, Part 86, the
manufacturer shall demonstrate that the emission test results
compiies with these Test Procedures.

§1065.210 Test fuel specifications for gasoline.

[




§1065.215

§1065.220

§1065.240

§1065.250

277
Test fuel specifications for natural gas.
Test fuel specifications for liquefied petroleum gas.

Lubricating oils.

Analytical gases.

Subpart D - Analyzer and Equipment Calibrations

§1065.301

§1065.305

§1065.315

Overview.
International calibration standards.

Torque calibration.

Subpart E - Engine Selection, Preparation, and Service Accumulation

§1065.401

Selecting a test engine.

* * * * *

ADD:
{(d) Emission-data engines.

(1) Engines will be chosen to be run for emission data based
upon engine family groups. Within each engine family group, the

. requirements of this paragraph must be met.

(2) Engines of each engine family group will be divided into
groups based upon their exhaust emission control systems. One
engine of each system combination shall be run for gaseous
emission data. The complete gaseous emission test must be
conducted. Within each combination, the engine that features the
highest horsepower, primarily at or near the rated speed, will
usually be selected. The engine manufacturer may elect to test the
worst-case emissions engine within each combination with prior
approval from the Executive Officer. The engine with the highest
horsepower will usually be selected. For engine families that
contain multiple fuel systems, the engine manufacturer shall
conduct separate individual gaseous emission test based on the
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worst-case emissions configuration for each different fuel system
within the engine family’s engine configuration.

(3) The Executive Officer may select a maximum of one
additional engine within each engine-system combination based
upon features indicating that it may have the highest emission
levels of the engines of that combination. In selecting this engine,
the Executive Officer will consider such features as the injection
system, fuel system, engine control system, rated speed, rated
horsepower, peak torque speed, and peak torque.

(4) Within an engine family control system combination, the
manufacturer may alter any emission-data engine (or other engine
including current or previous model year emission-data engines
and development engines provided they meet the emission-data
engines’ protocol) fo represent more than one selection under
paragraph (d)(2) and (3) of this section.

(e} In lieu of testing an emission-data engine selected under
paragraph (d) of this section, and submitting data therefore, a
manufacturer may, with the prior written approval of the Executive
Officer, submit exhaust emission data as applicabie on a similar
engine, for which certification has previously been obtained or for
which all applicable data required under Section 10 has previously
been submitted.

(f) Durability-data Engine

(1) The engine manufacturer shall select the engine :
configuration that best represents the entire engine family or groups
of engine families to demonstrate engine and emission durability.
The duration of the engine durability demonstration for the purpose
of generating deterioration factors for the emission calculation shall
be equivalent to the emissions durability period as defined in these
Test Procedures.

(2) (i) The engine manufaciurer shall use good
engineering practice to determine engine and emission durability.

. (i) The engine manufacturer shall provide the
Executive Officer with a written plan of the method used to
determine engine and emission durability. The Executive Officer
shall approve the plan if it demonstrates, according to good
engineering judgement, the development of reasonable
deterioration factors. The engine manufacturer shall not proceed
with testing until the Executive Officer has approved the plan.

(i} In the absence of a manufacturer's specific service
accumulation cycle, engine durability demonstration shall be
conducted using multiple runs of the ISO 8178, Part IV, test cycle
C-2, or for constant speed engines using multiple runs of the 1ISO

8178, Part IV, D-2 test cycle. The engine manufacturer may




§1065.405

§1065.410

§1065.415
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request, with the advanced approval of the Executive Officer, to
reduce the total amount of service accumulation hours for any
durability / service accumulation engine. The engine manufacturer
may make such request only after an engine has accumulated at a
minimum one half of the engine’s defined useful life period. The
Executive Officer shall base such approval on engine’s
durableness, maintenance events, emission test results, and the
stability of engine out emissions. '

(3) Regardless of which service accumulation cycle is used
for generating the deterioration factors for emissions certification,
the Executive Officer shall accept the manufacturerOs deterioration
factors for certification the first year; but, may deny the use of the
manufacturer’s deterioration factors for subsequent certification
based on incorrect or inaccurate representativeness of actual in-
use emissions test results.

Preparing and servicing a test engine

Service limits for stabilized test engines.

Durability demonstration.

Subpart F - Running an Emission Test

§1065.501
'§1065.510
§1065.515
§1065.526
§1065.525

§1065.530

Overview of the engine dynamometer test procedures.
Engine mapping procedures. _,

Test qycle generation.

Engine starting, restart_ing, and shutdown.

Engine dynamometer test run.

Test cycle validation criteria.
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Subpart G - Data Analysis and Caiculations

§1065.601

§1065.605

§1065.610

§1065.615

SubpartH - Particulate Measurements [Reserved]

Overview.

Required records.

Bag sample analysis.

Bag sample calculations.

Subpart | — Testing with Oxygenated Fuels

§1065.801

§1065.805

§1065.810

Subpart J -

§1065.901
§1065.905
§1065.910
§1065.915
§1065.920

§1065.925

“Applicability.

Sampling system.

Caiculations.

Field Testing

Applicability.

General provisions.

Measurement accuracy and precision.

Equipment specifications for S| engines.

Equipment setup and test run for Sl engines.

Calculations.




§1065.930

© §1065.935

§1065.940

§1065.945

§1065.950

SubpartK -
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Specifications for mass air flow sensors. |
Specifications for THC énalyzers.

Specifications for NO, and airffuel Sensors.
Specifications for CO analyzers.

Specifications for speed and torgue measurement.

Definitions and Other Reference information

§1065.1001 Definitions.

§1065.1 005 Symbols, acronyms, and abbreviations.

§1065.1010 Reference materials.

§1 065. 1015 Confidential information.
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_ State of California
AIR RESOURCES BOARD

PROPOSED CALIFORNIA EXHAUST EMISSION STANDARDS AND
TEST PROCEDURES FOR NEW 2007 AND LATER OFF-ROAD LARGE
SPARK-IGNITION ENGINES

PART H

Adopted: finsert date of adoption]

NOTE: This document incorporates by reference Title 40, Code of Federal
Reguiations (CFR), Part 1068 - Test Procedures and Equipment,
Subparts A, B, C, D, E, F, and G as noticed on November 8, 2002
(Federal Register, Volume 67, Friday, November 8, 2002, pages 68427
through 68447). Sections that have been included in their entirety are

-set forth with the section number and title. California provisions that
replace specific federal provisions are denoted by the words “DELETE’
for the federal janguage and “REPLACE WITH" or “ADD" for the
California regulations. The symbols “* * * * *"and “..” mean that the
remainder of the CFR text for a specific section, which is not shown in
these regulations, has been included by reference, with only the printed
text changed. Federal regulations that are not listed are not part of the
California regulations.

This document is all newly adopted text.
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PART 1068 - GENERAL COMPLIANCE PROVISIONS FOR
NONROAD PROGRAMS

Subpart A - Applicability and Miscellaneous Provisions

§1068.1 Does this p_art apply to me?

§1068.5 How must manufacturers apply good engineering jﬁd_grnent?
§1068.10  How do | request EPA to keep my information confidential
§1068.15  Who is authorized to represent the Agency?

§1068.20 May EPA enter my facilities for inspections?

§1068.25  What information must | give to EPA?

* k% 2k »

ADD: ‘

{c) (1) Upon request of the Executive Officer, the manufacturer
of any off-road large spark-ignition engine covered by an Executive
Order shall, within 30 days, identify by engine identification number
or alternative tracking method, the engine(s) covered by the
‘Executive Order.

(2) The manufacturer of any off-road large spark-ignition
engine covered by an Executive Order shall provide to the
Executive Officer, within 60 days of the issuance of an Executive
Order, an expianation of the elements in any engine identification
coding system in sufficient detail to enable the Executive Officer to
identify those engines that are covered by an Executive Order.

(d) Any off-road LS| engine manufacturer obtaining certification
under this part shall notify the E.O., on a yearly basis, of the
number of engines of such engine family-engine
disptacement-exhaust emission control system-fuel system
combination produced for sale in California during the

_preceding year.

§1068.30  What definitions apply to this part?
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§1068.35

SubpartB -

§1068.101

§1068.105

§1068.110

§1068.115

§1068.120

§1068.125

Subpart C -

§1068.201

§1068.210

§1068.215

§1068.220

What symbols, acronyms, and abbreviations does this part use?

Prohibited Actions and Related Requirements
What general actions does this regulation prohibit?

What other provisions apply to me specifically if | manufacture
equipment needing certified engines?

What other provisions apply to engines in service?
When must manufacturers honor emission-related warranty claims?
What requirements must | follow to rebuild engines?

What happens if | violate the regulations?
DELETE [Reserve]
Exemptions and Exclusions

Does EPA exempt or exclude any engines from the prohibited
acts?

DELETE [Reserve]
What are the provisions for exempting test engines?
DELETE [Reserve]

What are the provisions for exempting manufacturer-owned
engines? '

DELETE [Reserve]
What are the provisions for exempting display engines?

DELETE [Reserve]



§1068.225

§1068.230

§1068.235

§1068.240

What are the provisions for exempting engines for national
security?

DELETE [Reserve]
What are the provisions for exemnpting engines for export?
DELETE [Reserve]

What are the provisions for exempting engines used solely for
competition?

DELETE [Reserve] -
What are the provisions for exempting new replacement engines?

DELETE, REPLACE WITH:

(a) Beginning in 2004, a new off-road large spark-ignition engine
intended solely to replace an engine in a piece of off-road
equipment that was originally produced with an engine
manufactured prior to the applicable implementation date as
described in section 1048.101, shall not be subject to the emissions
requirements of section 1048.101 provided that:

() The engine manufacturer has ascertained that no engine
produced by itself or the manufacturer of the engine that is being
replaced, if different, and certified to the requirements of this article,
is available with the appropriate physical or performance
characteristics to repower the equipment; and

(i) Unless an alternative control mechanism is approved in
advance by the Executive Officer, the engine manufacturer or its
agent takes ownership and possession of the engine being
replaced; and |

(i) The replacement engine is clearly labeled with the
following language, or similar alternate language approved in
advance by the Executive Officer: -
THIS ENGINE DOES NOT COMPLY WITH CALIFORNIA OFF-
ROAD OR ON-HIGHWAY EMISSION REQUIREMENTS. SALE OR
INSTALLATION OF THIS ENGINE FOR ANY PURPOSE OTHER
THAN AS A REPLACEMENT ENGINE IN AN OFF-ROAD
VEHICLE OR PIECE OF OFF-ROAD EQUIPMENT WHOSE
ORIGINAL ENGINE WAS NOT CERTIFIED IS A VIOLATION OF
CALIFORNIA LAW SUBJECT TO CIVIL PENALTY.

(b) At the beginning of each model year, the manufacturer of
replacement engines must provide, by engine model, an estimate

287
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§1068.245

§1068.250

§1068.255

of the number of replacement engines it expects to produée for
California for that model year.

{c) Atthe conclusion of the model year, the manufacturer must
provide, by engine model, the actual number of replacement
engines produced for California during the model year, and a
description of the physical or performance characteristics of those
models that indicate that certified replacement engine(s) were not
available as per paragraph (a).

What temporary provisions address hardship due to unusual
circumstances?

DELETE [Reserve}]

What are the provisions for extending compliance deadlines for
small-volume manufacturers under hardship?

DELETE [Reserve]

What are the provisions for exempting engines for hardship for
eqguipment manufacturers and secondary engine manufacturers?

DELETE [Reserve]

Subpart D — Imports

§1068.301

§1068.305

§1068.310

§1068.315

§1068.320

Does this subpart apply to me?

DELETE {Reserve]

How do | get an exemption or exclusion for imported engines?
DELETE [Reserve]

What are the exclusions for imported engines?

DELETE [Reserve]

What are the permanent exemptions for imported engines?
DELETE [Reservej

How must | label an imported engine with a permanent exemption?
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DELETE [Reserve]

§1068.325 What are the temporary exemptions for imported engi'nes?
DELETE [Reserve]

§1068.330 How do | import engines to modify for other applications?
DELETE [Reserve]

§1068.335 What are fhe penalties for violations?

DELETE [Reserve}

Subpart E — Selective Enforcement Auditing

§1068.401 What is a selective enforcement audif’?
DELETE [Reserve]

§1068.405 What is in a test order?
DELETE [Reserve]

§1068.410 How must | select and prépare my engines? -
DELETE [Reserve]

§1 068.415 How do | test my engines?

- DELETE [Reserve]

§1068.420 Howdol know when rhy engine family fails an SEA?

DELETE [Reserve] |

§1068.425 What happens if one of my production-line engines exceeds the
emission standards?

DELETE {Reserve]
§1088.430 What happens if an engine family fails an SEA?

DELETE [Reserve]
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§1068.435

§1068.440

§1068.445

§1068.450

§1068.455

Subpart F ~

§1068.501

§1068.505

May | sell engines from an engine family with a suspended
certificate of conformity?

DELETE [Reserve]
How do | ask EPA to reinstate my suspended certificate?
DELETE {Reserve]

When may EPA revoke my certificate under this subpart and how
may | sell these engines again?

DELETE [Reserve]

What records must | send to EPA?
DELETE [Reserve]

What records must | keep?

DELETE [Reserve]

Reporting Defects and Recalling Engines

How do | report engine defects?

How does the recall program work?

(a) DELETE, REPLACE WITH:

A manufacturer shall be notified whenever the Executive Officer
has determined, based on production-line test results or in-use test
results, enforcement testing results, or any other information, that a
substantial number of a class or category of equipment or engines
produced by that manufacturer, although properly maintained and
used, contain a failure in an emission-related component which, if
uncorrected, may result in the equipment’s or engines’ failure to
meet applicable standards over their useful lives; or whenever a
class or category of equipment or engines within their useful lives,
on average, do not conform to the emission standards prescribed
pursuant to Part 5 (commencing with Section 43000) of Division 26
of the HSC or any regulation adopted by the state board pursuant
thereto, other than an emissions standard applied to new engines
to determine “certification” as specified in Chapter 9, as applicable
to the model year of such equipment or engines.
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ADD:

(f) It shall be presumed for purposes of this section that an
emission-related failure will result in the exceedance of emission
standards unless the manufacturer presents evidence in
accordance with the procedures set forth in subsections (1), (2),
and (3) which demonstrates to the satisfaction of the Executive
Officer that the failure will not result in exceedance of emission
standards within the useful life of the equipment or engine..

(1) in order to overcome the presumption of noncompliance
set forth in paragraph (f) above, the average emissions of the
equipment and engines with the failed emission-related component
must comply with applicable emission standards. A manufacturer
may demonstrate compliance with the emission standards by
following the procedures set forth in either paragraphs (f)(2) or (f)(3)
of this section.

(2) A manufacturer may test properly maintained in-use
equipment with the failed emission-related component pursuant to
the applicable certification emission tests specified in Section 2433,
Title 13 of the Califomnia Code of Regulations. The emissions shall
be projected to the end of the equipment’s or engine’s usefu! life
using in-use deterioration factors. The in-use deterioration factors
shall be chosen by the manufacturer from among the following:

(A) “Assigned” in-use deterioration factors provided by
the ARB on a manufacturer's condmons request and based on
ARB in-use testing; or,

(B) detenoratlon factors generated during certification,
provided adjustments are made to account for equipment aging,
customer hour usage-accumulation practices, type of failed
component, component failure mode, effect of the failure on other
emission-control components, commercial fuel and lubricant
quality, and any other factor which may affect the equipment’s or
engine's operating or,

(C) subject to approval by the Executive Officer, a
manufacturer-generated deterioration factor. Such deterioration
factor must based on in-use data generated from certification
emission tests performed on properly maintained and used
equipment in accordance with the procedures set forth in Section
2433 of Title 13 of the California Code of Regulations, and the
equipment from which it was derived must be representative of the
in-use fleet with regard to emissions performance and equipped
with similar emission control technology as equupment with the
fa:led component.
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§1068.510

(3) Inlieu of the equipment or engine emission testing
described in subsection (2) above and subject to approval by the
Executive Officer, a manufacturer may perf.-rm an engineering
analysis, laboratory testing or bench testing, when appropriate, to
demonstrate the effect of the failure.

(g) Penalties. Failure by a manufacturer to carry out all recall
actions ordered by the Executive Officer pursuant to Sections
1068.510 of these procedures is a violation of Health and Safety
Code Section 43013 and 43105 and shall subject the manufacturer,
on a per engine basis, to any and all remedies available under Part
5, Division 26 of the Health and Safety Code, sections 43000 et
seq. :

How do | prepare and apply my remedial plan?

* * * +* *

ADD: '

{a) (14) The capture rate required for each class or category of
equipment or engine to be recalled. Under recalls based o
exceedance of emission standards, the capture rate shall be at a
minimum 80 percent of the equipment or engine within the subject
engine family.

” * * *« *

(c) DELETE, REPLACE WIiTH:

A description of the impact of the proposed changes on the
average emissions of the equipment or engines to be recalled
based on noncompiliance described in this section above. The
description shall contain the following:

(1) Average noncompliance emission levels.

(2) Average emission reduction or increase per pollutant
resulting from the recall repair. These averages shall be verified by
the manufacturer by applying the proposed recall repairs to two or
more in-use equipment or engines representing the average
noncompliance emission levels. Oniy those equipment or engines
with baseline emission levels within 25 percent of the average
emission levels of noncomplying pollutant(s) established under the
in-use enforcement test program may be used by manufacturers to
verify proposed recall repairs. The Executive Officer may allow the
use of equipment or engines exceeding these upper averaging
noncompliance limits if none which meet the limits can be
reasonably procured. '




(g) DELETE

(h) DELETE, REPLACE WITH:

(1) If the Executive Officer finds that the recall plan is
designed effectively to correct the nonconformity and complies with
the provisions of this Section, he or she will so notify the .
manufacturer in writing. Upon receipt of the approval notice from
the Executive Officer, the manufacturer shall commence
implementation of the approved plan. Notification of equipment or
engine owners and the implementation of recall repairs shall
commence within 45 days of the receipt of notice unless the
manufacturer can show good cause for the Executive Officer to
extend the deadiine.

(2) If the Executive Officer does not approve the recall plan
or the mitigation measures provided in this Section as submitted,
the Executive Officer shall order modification of the plan or
mitigation measures with such changes and additions as he or she
determines to be necessary. The Executive Officer shall notify the
manufacturer in writing of the d:sapproval and the reasons for the
disapproval.

(3) The manufacturer may content the Executive Officer's
disapproval by requesting a public hearing pursuant to the
procedures set forth in Subchapter 1.25, Division 3, Chapter 1, Title
17, California Code of Regulations. As a result of the hearing, the
Board may affirm, overturn or modify the Executive Officer’s action.
in its decision, affirming or modifying, the Board shall specify the
date by which the manufacturer shall commence notifying
equipment or engme owners and implementing the required recall
repairs.

(4) Ifno public«hearing is requested in accordance with (3)
above, the manufacturer shall incorporate the changes and
additions required by the Executive Officer and shall commence
notifying equipment or engine owners and implementing the
required recall repairs within 60 days of the manufacturer’s receipt

- of the Executive Officer’s disapproval.

ADD:

(1) The manufacturer shall comply with the capture rate specified

in the recall plan as determined pursuant to this Section, above, by

the end of the fifth quarter, as defined in Section 2112(j), Chapter 2,

Title 13 of the California Code of Regulations, following the quarter

in which the notification of equipment or engine owners was
_initiated. If, after good faith efforts, the manufacturer cannot correct

the percentage of equipment specified in the plan by the applicable
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deadiines and cannot take other measures to bring the engine
family into compliance with the standards, the manufacturer shall
propose mitigation measures o offset the emissions of the
unrepaired equipment within 45 days from the last report filed
pursuant to Section 1068.525, below. The Executive Officer shall
approve such measures provided that:

(1) The emission reductions from the recalled and repaired
equipment or engines and the mitigation measures are equivalent
to achieving the capture rate; and

(2) The emission reductions from the mitigation measures
are real and verifiable; and

"~ (3) The mitigation measures are implemented in a timely
manner.

() Extension of Time. The Executive Officer may extend any
deadline in the plan if he or she finds in writing that a manufacturer
has shown good cause for such extension.

(k) The Executive Officer may waive any or all of the
requirements of these procedures if he or she determines that the
requirement constitutes an unwarranted burden on the
manufacturer without a corresponding emission reduction.

§1068.515 How do | mark or label repaired engines?

* * * * *

(e) Proof of Correction Certificate. The manufacturer shall require
those who perform the recall repair to provide the owner of each
equipment or engine repaired with a certificate, through a protocol
and in a format prescribed by the Executive Officer, which indicates
that the noncomplying equipment or engine has been corrected
under the recall program. This requirement shall become effective
and applicable upon the effective date of the recall enforcement
program referred to in this section, above.

§1068.520 How do | notify affected owners?

* * * * *

(a) (3) DELETE, REPLACE WITH:

A statement that eligibility may not be denied solely on the basis
that the equipment or engine owner used parts not manufactured
by the original equipment manufacturer, or had repairs performed

i0




§1068.525
§1068.530

§1068.535
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by outlets other than the equipment or engine manufacturer's
franchised dealers. '

* * * * *

What records must | send {o EPA?
What records must | keep?

How can | do a voluntary recali for emission-related problems?

DELETE, REPLACE WITH:

(a) When any manufacturer initiates a voluntary emission recall,
the manufacturer shall notify the Executive Officer of the recall at
least 30 days before owner notification is to begin. The
manufacturer shall also submit to the Executive Officer a voluntary
recall plan for approval, as prescribed in the following:

(1) (A) a description of each class or category of engmes o
recall, including the number of engines to be recalled, the engine
family or a sub-group thereof, the model year, and such other
information as may be required to identify the engines:

(B) a description of the specific modifications,
alterations, repairs, corrections, adjustments, or other changes to
be made to correct the engines affected by the nonconformity;

.- {(C) a description of the method by which the . .
manufacturer wili notify engine owners including copies of any
letters of notification to be sent to engine owners;

(D) a description of the proper maintenance or use, rf
any, upon which the manufacturer conditions eligibility for repair
under the recall plan, and a description of the proof to be required
of an engine owner to demonstrate compliance with any such
conditions;

-(E) a description of the procedure to be followed by
engine owners to obtain correction of the nonconformity. This shail
inctude designation of the date on or after which the owner can
have the nonconformity remedied, the time reasonably necessary.

~ to perform the labor to remedy the nonconformity, and the

designation of facilities at which the nonconformity ¢can be
remedied; .

 (F) a description of the class of persons other than
dealers and authorized warranty agents of the manufacturer who -
will remedy the nonconformity;

11



(G) a description of the system by which the
manufacturer will assure that an adequate supply of parts is
available to perform the repair under the plan; or

(2) (A) a description of each class or category of engines
subject to recall, including the number of engines subject to being
recalied, the engine family or a sub-group thereof, the model year,
and such other information as may be required to identify the
engines;

(B) a description of the method by which the
manufacturer will use the in-use emissions credit, averaging,
banking, and trading program, as described in Section 2438(e), to
remedy the nonconformity.

(b) Voluntary Recall Progress Report. A manufacturer who
initiates a voluntary emission recall campaign pursuant to
paragraph (a)(1) of this section must submit at least one report on
the progress of the recall campaign. This report shall be submitted
to the Executive Officer by the end of the fifth quarter, as defined in
Section 2112(j), Chapter 2, Title 13 of the Califomia Code of
Regulations, following the quarter in which the notification of
equipment or engine owners was initiated, and include the following
information:

(1) Engine family involved and recali campaign number as
designated by the manufacturer.

(2) Date owner notification was begun and date completed.

(3) Number of equipment or engines involved in the recall
campaign.

(4) Number of equipment or engines known or estimated to
be affected by the nonconformity.

(5) Number of equipment or engines inspected pursuant to
the recall plan and found to be affected by the nonconformity.

(6) Number of inspected equipment or engines.

(7) Number of equipment or engines receiving repair under
the recall plan.

(8) Number of equipment or engines determined to be
unavailable for inspection or repair under the recall plan due to
exportation, theft, scrapping, or for other reasons (specify).

(9) Number of equipment or engines determined to be
ineiigible for recall action due to removed or altered components.

(10) A listing of the identification numbers of equipment or
engines subject to recall but for whose repair the manufacturer has
not been invoiced. This listing shall be supplied in a standardized
computer data storage device to be specified by the Executive
Officer.
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(11) Any service bulletins transmitted to dealers which relate
to the nonconformity and which have not previously been
submitted. .

(12) All communications transmitted 10 equipment or engine
owners which relate to the nonconformity and which have not
previously been submitted.

() The information gathered by the manufacturer to compile the
reports must be retained for not less than seven years from the
date of the manufacture of the engines and must be made avaitable
to the Executive Officer or designee of the Executive Officer upon
request.

A(d) A voluntary recall plan shall be deemed approved unless
disapproved by the Executive Officer within 20 business days after
receipt of the recall plan.

(e) Under a voluntary recall program, initiated and conducted by a
manufacturer or its agent or representative as a result of in-use
enforcement testing or other evidence of noncompliance provided
or required by the Board to remedy any nonconformity, the capture
rate shall be at a minimum 55 percent of the equipment or engine
within the subject engine family or a sub-group thereof. The
manufacturer shall comply with the capture rate by the end of the
fifth quarter, as defined in Section 2112(j), Chapter 2, Title 13 of the
California Code of Regulations, following the quarter in which the .
notification of equipment or engine owners was initiated. If the
manufacturer cannot correct the percentage of equipment specified
in the plan by the applicable deadlines, the manufacturer must use
good faith efforts through other measures, subject to approval by
the Executive Officer, to bring the engine family into compliance
with the standards. If the Executive Officer does not approve the
manufacturer's efforts, the manufacturer shall propose mitigation
measures to offset the emissions of the unrepaired equipment
within 45 days from the last report filed pursuant to paragraph (b),
above. The Executive Officer shall approve such measures
provided that:
_ (1) The emission reductions from the recalled and repaired
equipment or engines and the mitigation measures are equivalent
to achieving the capture rate; and

(2) The emission reductions from the mitigation measures
are real and verifiable; and

(3) The mitigation measures are implemented in a timely
manner.

§1068.540 What terms do | need to know for this subpart?

13



Subpart G - Hearings

§1068.601

What are the procedures for hearings?

DELETE, REPLACE WITH:

- Parties affected by an Executive Officer's determination may file a

request for an adjudicatory hearing under Title 17, Division 3,
Chapter 1, California Code of Regulations Subchapter 1.25. If,
after reviewing the request and supporting data, the Executive
Officer finds that the request raises a substantial issue of fact, a
hearing in accordance with Subchapter 1.25 shall be granted.

14



Apbendix B

Verification Procedure

Proposed Regulation Order, Part 4
Verification Process Flowchart

Verification Testing Flowchart
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PROPOSED REGULATION ORDER, PART 4

NOTE: The entire text is new language proposed to be added to the California Code of
Regulations. '

Adopt Article 3, Verification Procedure, Warranty, and in-Use Compliance
Requirements for Retrofits to Control Emissions from Off-Road Large Spark-Ignition
Engines, Chapter 15, Division 3, Title 13, California Code of Regulations, and new
sections 2780 through 2789, to read as follows:

Article 3. Verification Procedure, Warranty, and In-Use Compliance Requirements
for Retrofits to Control Emissions from Off-Road Large Spark-ignition Engines.

§ 2780. Applicability and Purpose.

These procedures apply to LS! retrofit emission contro! systems, which, through the use
of sound principles of science and engineering, control emissions of hydrocarbons (HC)
and oxides of nitrogen (NOx) from off-road large spark-ignition (LS!) engines. These
systems may include but are not limited to, closed-loop fuel control systems, fuel
injection systems, and three-way catalysts. These procedures are not applicable to
retrofit strategies that employ or make use of fuel additives.

‘The use of LSl retrofit emission control systems verified in accordance with this article
may be a means of complying with other state board regulations applicable to the use of
LSI engines, to the extent provided for in those regulations. -

NOTE: Authority cited: Sections 39002, 38003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 39650-39675, 43000, 43009.5, 43013, 43018, ,
43101, 43104, 43105, 43106, 43107, and 43204-43205.5 Health and Safety Code; Title
17 California Code of Regulations Section 93000.

§ 2781. Definitiohs.

(a) The definitions in Section 1900(b), 'Ch'apter 1, Title 13 of the California Code of
Regulations are incorporated by reference herein. The following defi mtlons shall
‘govemn the provisions of this chapter:

(1) “Applicant” means the entity that has applied for or has been granted
verification under this Procedure

(2) “Average” means the arithmetic mean.

(3) “Baseline” means: (i) for uncontrolled engines, the emission levels from
the engine as tested without the LSI retrofit emission control system
implemented using the test cycle specified in this verification procedure;
and (ii) for certified engines, the emission standards to which the engine
was certified.



(4) “Certified engine” means an engine manufactured in compliance with ARB
or EPA emission standards. .

{5) “Durability” means the ability of the applicant’s L Sl retrofit emission
control system to maintain a level of emissions at or below its verification
emission level and maintain its physical integrity over the durability periods
specified in these regulations. The minimum durability demonstration
periods contained herein are not necessarily meant fo represent the entire
useful life of the LSI retrofit emission control system in actual service.

(6) “Emergency Engine Repair” means repair conducted outside of normal
scheduled maintenance that is required for the safe operation of the
equipment.

(7) “Emission Control Group” means a set of LS| engines and applications
determined by parameters that affect the performance of a particular LSI
retrofit emission control system. The exact parameters depend on the
nature of the LSI retrofit emission control system and may include, but are
not limited to, baseline or certification levels of engine emissions,
combustion cycle, displacement, aspiration, horsepower rating, duty cycle,
exhaust temperature profile, and fuel composition. An applicant could
specify an emission control group fo be comprised of engines from several
different engine families, applications and equipment manufacturers.
Verification of an LS| retrofit emission control system and the extension of
existing verifications is done on the basis of emission control groups.

(8) “Executive Officer” means the Executive Officer of the Air Resources
Board or the Executive Officer's designee.

(9) “Executive Order” means the document signed by the Executive Officer
that specifies the verification level or percentage reduction of an LS|
retrofit emission control system for an emission control group and includes
any enforceable conditions and requirements necessary to support the
designated verification.

(10)“Hot Start” means the start of an engine within four hours after the engine
is last tumed off.

(11)“LSI retrofit emission control system” means any device or system
employed with an in-use off-road LSI-engine vehicle or piece of equipment
that is intended to reduce emissions. Examples of LSi retrofit emission
control systems include, but are not limited to, closed-loop fuel control
system, fuel injection system, three-way catalysts, and combinations of
the above. -

(12)“LSI Retrofit Emission Control Group Name.” See Section 2786(c)(2).
(13)“Off-Road Large Spark-ignition Engine” or “LSI| Engine™ means any spark
ignition engine that produces a gross power of greater than 19 kilowatts
(25 horsepower) or is designed (e.g., through fueling, engine calibrations,

valve timing, engine speed modifications, etc.) to produce greater than

19 kW (>25 hp), and is used in an off-road vehicle or equipment that is not
excluded below. If an engine family has models at or below 19 kW (25 hp)
and models above 19 kW (25 hp), only the models above 19 kW (25 hp)
would be considered LS engines. A spark ignition engine’s operating
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characteristics are significantly similar to the theoretical Otto combustion
cycle with the engine’s primary means of controlling power output being to
limit the amount of air and fue! that is throttled into the combustion
chamber of the engine. LS| engines are designed for powering eqmpment
appiications including, but not limited to, forklift trucks, sweepers,
generators, and industrial equipment and other miscellaneous
applications. Specifically excluded from this category are: i) engines
operated on or in any device used exclusively upon stationary rails or
tracks; ii) engines used to propel marine vessels; iii) internal combustion
engines attached to a foundation at a location for at least 12 months;

iv) off-road recreational vehicles and snowmobiles; and v) stationary or
transportable gas turbines for power generation.

(14)“Off-Road Vehicle” or “Off-Road Equipment” means any non-stationary
device, powered by an internal combustion engine or motor, used
primarily off the highways to propel, move, or draw persons or property
including any device propelled, moved, or drawn exclusively by human
power. Examples include, but are not limited to, marine vessels,
construction/farm equipment, industrial equipment, iocomatives, small
off-road engines, off-road motorcycles, and off-highway recreational
vehicles.

(15)“Otto Cycle Engine” means a type of engine with operating charactenstlcs
significantly similar to the theoretical Otto combustion cycle. The primary
means of controlling power output in-an Otto cycle engine is by limiting the
amount of air and fuel that can enter the combustion chambers of the
engine. As an exampie, gasolme-fueled and LPG englnes are Otto cycle
engines.

(16) “Revoke” means to cancel the verification status of an LS| retroﬁt
emission control system. If an LSi retrofit emission control system’s
verification status is revoked by the Executive Officer, the applicant must
immediately cease and desist selling the LS} retrofit emlsswn control
system to end-users.

(17)"*Verification” means that after the data submltted has been thoroughly
evaluated and an engineering judgment has determined that an LSI
Retrofit Emission Control System for installation on in-use equipment will

- meet the requirements of this procedure, an Executive Order is issued.
This ensures the emissions reductions achieved by the control strategy
are real and durable and production units in the field achieve reductions
consistent with the verification procedure.

NOTE: Authority cited: Sections 39002, 39003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.
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§ 2782. Application Process.

(a) Overview. Before submitting a formal application for the verification of an LSI
retrofit emission control system for use with an emission contro! group, the
applicant must submit a letter of intent with 2 proposed verification plan to
ARB (pursuant to Section 2782(b)). To obtain verification, the applicant must
conduct emissions reduction testing (pursuant to Section 2783), a durability
demonstration with testing (pursuant to Section 2784), and a field
demonstration (pursuant to Section 2785), and must submit the results along
with comments and other information (pursuant to Sections 2786 and 2787) in
an application to the Executive Officer, in the format shown in
Section 2782(d). If the Executive Officer grants an interim verification of an
LS| retrofit emission control system, he or she will issue an Interim
Verification Letter to the applicant specifying the verified emissions reduction
and any conditions that must be met for the LS! retrofit emission control
system to function properly. After the Executive Officer grants interim
verification of an LSI retrofit emission control system, the applicant must
provide a warranty, conduct in-use compliance testing of the system after
having sold or leased a specified number of units, and report the results to the
Executive Officer (pursuant to Section 2789). An LSI retrofit emission control
systern that employs two or more individual sub-systems or components must
be tested and submitted for evaluation as one system.

(b) Proposed Verification Plan. Before formally submitting an application for the
verification of an LS| retrofit emission conirol system, the applicant must
submit a proposed verification plan to ARB. The proposed verification pian
shouid outline the applicant’s plans for meeting the testing and other
requirements. The Executive Officer shall use the information in the
proposed plan to help determine the need for additional analyses and the
appropriateness of allowing altematives to the prescribed requirements and in
determining whether the control strategy relies on sound principies of science
and engineering. The proposed plan should include the following information:
(1) Identification of the contact persons, phone numbers, names and

addresses of the responsible party proposing to submit an application.

(2) Description of the LS| retrofit emission control system and principles of
operation. A schematic depicting operation should be included as
appropriate. It is the responsibility of the applicant to demonstrate that the
product relies on sound principies of science and engineering to achieve
emission reductions. The description of the LS| retrofit emission control
system must include, at a minimum, the information described in section
2782(d), items 2 and 3. '

(A) If, after reviewing the description of the LSI retrofit emission control
system, the Executive Officer determines that the applicant has not
made a satisfactory demonstration that its product relies on sound
principies of science and engineering to achieve emissions
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reductions, the Executive Officer shall notify the applicant of the
determination in writing. The applicant may choose to withdraw from
the verification process or submit additional materials and .
clarifications. The additional submittal must be received by the
Executive Officer no later than 60 days from the date of the
notification letier or the Executive Officer may suspend reviewing the
proposed verification plan.

(B) If, after reviewing the additional submittal, the Executive Officer
determines that the applicant has not yet made a satisfactory
demonstration that its product relies on.sound principles of science
and engineering to achieve emission reductions, the review shall be
suspended. [f the Executive Officer has suspended reviewing the
proposed verification plan, it may only be reactivated at the discretion .
of the Executive Officer. _

(C) If at any time, the Executive Officer has reason to doubt the scientific
or engineering soundness of a product, the Executive Officer may
require the applicant to submit additional supporting materials and
clarifications no later than 60 days from the date of the notification
letter. If the additional submittal is not received by the Executive
Officer by the deadline established in the notification letter, the review
of the proposed verification plan may be suspended. In deciding
whether to suspend reviewing the proposed verification plan the
Executive Officer W|II review submittals as provided in subsection (B)
above.

(3) Preliminary parameters for defining emission control groups that are.
appropriate for the LSI retrofit emission control system. The Executive
Officer will work with the applicant to determine appropriate emission
- control group parameters.

(4) The applicant’s plan for meeting the requurements of Sections 2783-2786.
Existing test data may be submitted for the Executive Officer’s
consideration. The proposed verification plan must focus on verification of
the LSI retrofit emission control syste‘m for use with a single emission
control group.

(5) A brief statement that the applicant agrees to provide a warranty pursuant
to the requirements of Section 2787

(c) Executlve Officer Review Timeframe. After an applicant submits a proposed
verification plan, the Executive Officer shalt, within 30 days of its receipt,
determine whether the applicant has identified an appropriate testing
procedure to support an application for verification and notify the applicant in
writing that it may submit an application for verification. The Executive Officer
may suggest modifications to the proposed verification plan to facilitate
verification of the LS| retrofit emission control system. Al appllcatlons
correspondence, and reports must be submnted to: :
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(d)

Air Resources Board
9528 Telstar Avenue
Ei Monte, CA 91731

Application Format. The application for verification of an LS! retrofit emission
control systern must foliow the format shown below. If a section asks for
information that is not applicable to the LSI retrofit emission control system,
the applicant must indicate “not applicable.” if the Executive Officer concurs
with the applicant’s judgment that a section is not applicable, the Executive
Officer may waive the requirement to provide the information requested in
that section. '

Identification
1.1 Identification of applicant, manufacturer, and product
1.2  Identification of contact names for engineering or technical information of
product or system
1.3 ldentification and description of the emission control group (see 2781
(a) (7) and 2783 (a)
1.4 I|dentification of level of verification being sought
1.4.1 Emissions reduction claim
LS! Retrofit Emission Control System Information
2.1 General description of the LS retrofit emission control systemn
2.1.1 Discussion of principles of operation and system design
2.1.2 Schematics depicting operation (as appropriate)
2.2 Favorable operating conditions
2.3  Unfavorable operating conditions (e.g., inappropriate duty cycle or
application, geographical limitations, etc.) and associated reductions in
performance _
2.4  Fuel and lubrication oil requirements (e.g., fuel specifications) and
misfueling considerations (see 2783(d)(2), 2784(c2), 2786 (a) and (e).
2.5 ldentification of failure modes and associated consequences
2.6  Discussion of potential safety issues (e.g., lack of proper maintenance,
_ unfavorable operating conditions, efc.)
2.7 Installation requirements
2.8 Maintenance requirements
LSI Retrofit Emission Control System and Emission Control Group Compatibility
3.1 Compatibility with the engine
3.1.1 Discussion on calibrations and design features that may vary from
engine to engine
3.1.2 . Effect on overall engine performance
3.1.3 Effect on fuel consumption
3.1.4 Engine oil consumption considerations
3.2 Compatibility with the equipment/application

3.2.1 Dependence of calibration and other design features on application
characteristics
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3.2.2 Comparison of field data with operating conditions of equipment
applications suitable for the LSI retrofit emission control group.

4, Testing Information
4.1 Emission testing requirements
4.1.1 Test facility identification
4.1.2 Description of engine and equipment (make, model year, engme
family name, etc.)
4.1.3 Test procedure description (-pre-conditioning period, test cycle,
efc.)
4.1.4 Test fuel and iubrication oil (see 2783 (d)
4.1.5 Test results and comments electronically submitted in
: comma-delimited columns in spreadsheet or text files
4.2 Durability Demonstration requirements
4.2.1 Test facility identification
4.2.2 Description of field application (where apphcable) .
4.2.3 Description of engine and equipment (make, model year, engine
family name, etc.)
4.2.4 Test procedure description (field or bench, test cycle, efc.)
4.2.5 Test fuel and lubrication oil (see 2784 (c) .
4.2.6 Test results and comments electronically submitted in
comma-delimited columns in spreadsheet or text files
4.2.7 Summary of evaluative comments fromn third-party for in-field
durability demonstration (e.g., driver or fleet operator)
4.3 Field Demonstration requirements (where applicable)
4.3.1 Field application identification
4.3.2 Description of engine and equipment (make model year, engine
. family name, etc.)
4.3.3 Summary of evaluative comments on retrofit compatibility of the LS|
retrofit emission control system with the equipment from thlrd -party
(e.g., driver or fleet operator)
4.4  Alternative In-Use Compiiance Test Procedure (where applicable)
-4.4.1 Description of the proposed alternative in-use test procedure
4.4.2 Description of test equipment, including measurement accuracy
and precision
4.4.3 Description of advantages and limitations of the proposed
alternative in-use test procedure
4.4.4 Description of the emission correlation of the proposed alternative
in-use test procedure with emission results from engine '
dynamometer test conducted for verification of the LS| retrofit
emission control system
4.4.5 Testresults and comments

5. References

6. Appendices



308

6.1

6.2
6.3
6.4
6.5

(e)
g

Laboratory test report information (for all tests)
6.1.1 Actual laboratory test data ,
6.1.2 Quality assurance and quality control information |
Third-party letters or questionnaires describing in-field performance
LS| retrofit emission control system label

Owner's manuat (as described in Section 2786 (e))

Other supporting documentation

Within 30 days of receipt of the application the Executive Officer shall notify
the applicant whether the application is complete.

Within 60 days after an application has been deemed complete, the Executlve
Officer shall determine whether the LSI retrofit emission control system merits
verification and shall classify it as shown in Table 1. The applicant and the
Executive Officer may mutually agree to a longer time period for reaching a
decision, and the applicant may submit additional supporting documentation
before a decision has been reached. The Executive Officer shall notify the
applicant of the decision in writing and specify the verification level or
percentage reduction for the LSI retrofit emission control system and identify
any terms and conditions that are necessary to support the verification.

Table 1. LSl Engine Retrofit System Verification Levels

Classification Pementage Reduction . Absolute Emissions

(HC+NOx) (HC+NOXx)

LSl Level 1 >25% @ Not Applicabie

LSl Level 2™ >75%9 3.0 g/bhp-hr @

LS| Level 32" > 85% ¥ 0.5, 1.0, 1.5, 2.0, 2.5 g/bhp-hr

LSl Level 3b® Not Applicable 0.5, 1.0, 1.5, 2.0 g/bhp-hr

Notes:

M Applicable to uncontrolled engines only

@ The allowed verified emissions reduction is capped at 25% regardless of
actual emission test values

®  The allowed verified reduction for LSI Level 2 is capped at 75% or
3.0 g/bhp-hr regardless of actual emission test values
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4

© Verified in 5% increments, applicable to LS| Level 3a classifications only

Applicable to emission-controlled engines only

(g) Extensions of an Existing Verification. If the applicant has verified an LS!
retrofit emission contro! system with one emission control group and wishes
to extend the verification to include additional engines or equipment into the
-existing emission control group, or it wishes to include additional emission
control groups, it may apply to do-so using the original test data, additional

test data, engineering justification and analysis, and any other information
deemed necessary by the Executive Officer to address the differences
between the emission control group already verified and the additional
emission control group(s). Processing time periods follow sections (e) and (f)
above.

(h) Design Modifications. If an applicant modifies the design of an LS| retrofit
emission control system that has already been verified or is under

~ consideration for verification by the Executive Officer, the modified version
must be evaluated under this Procedure. The applicant must provide a
detailed description of the design modification along with an explanation of
how the modification will change the operation and performance of the LSI
retrofit emission control system. To support its claims, the applicant must
submit additional test data, engineering justification and analysis, and any
other information deemed necessary by the Executive Officer to address the
differences between the modified and original designs. An applicant must have
written approval from the Executive Officer prior to making any design
modifications to an LSI retrofit emission control system that has already been
verified or is under consideration for verification by the Executive Officer.
Processing time periods follow sections. (e) and (f) above.

(i} Treatment of Confidential Information. Inforration submitted to the Executive
Officer by an applicant may be claimed as confidential, and such information
shall be handled in accordance with the procedures specified in Title 17,
California Code of Regulations, Sections 91000-91022. The Executive Officer
may consider such confidential information in reaching a decision on a
verification application.

(j) The Executive Officer may lower the verification ievel or revoke the verification
status of a verified LS! retrofit emission control system later if there are serious
errors, omissions or inaccurate information in the application for verification or
supporting information which, if known at the time of verification, would have
justified lowering the verification level or denying the application.

NOTE: Authority cited: Sections 38002, 39003, 38500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.
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§ 2783. Emissions Reduction Testing Requirements.

. (a) Emission Control Group. The applicant must identify the emission control
group and test the LS| retrofit emission control system on representative
engines from that emission contro! group. The applicant must identify the test
engines, and equipment if applicable, by providing the engine family name,
make, model, and model year. The applicant must also describe equipment
applications on which the LSI retrofit emission control system is intended to
be used, by giving examples of in-use equipment, characterizing typical duty
cycles, indicating any fuel requirements, and/or providing other
application-related information.

(b) Engine Pre-conditioning. All testing should be performed with the test engine
in a proper state of maintenance. The applicant may tune-up or rebuild the
test engine prior to, but not after, baseline testing, unless rebuilding the
engine is a part of the requirements for installation of the LS| retrofit emission
control system.

(c) LS/ Retrofit System Pre-conditioning. The engine or equipment installed with
an L3I retrofit emission control system must be operated for a break-in period
of between 25 and 100 hours before emission testing.

(d) Test Fuel. _

(1) The test fuel used shall be consistent with the fuel specifications as
outlined in the "California Exhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium- Duty Vehicles,” as incorporated by reference in

~ section 1961(d) If the engine is tested using the U.S. EPA test fuel, as
outlined in 40 CFR Part 1065, the manufacturer shall demonstrate that the
emission results are consistent with these Test Procedures.

(2) During all engine tests, the engine shall employ lubricating oil consistent
with the engine manufacturer’'s specifications for that particular engine.
These specifications shall be recorded and declared in the verification
application.

(e) Test Cycle.

(1) Systerns verified prior to 2007. Any LS| retrofit emission control system
verified before January 1, 2007, must be tested using the steady-state test
procedure {(C2) set forth in the, “California Exhaust Emission Standards
and Test Procedures for New 2001 and Later Off-Road Large
Spark-Ignition Engines” as incorporated by reference in section 2433(d),
or the U.S. EPA transient test procedure as set forth in 40 CFR Part 1048,
Subpart F, as adopted November 8, 2002. For off-road engines used in
constant-speed operation, the applicant must use the steady-state test
procedure (D2) set forth in the “California Exhaust Emission Standards
and Test Procedures for New 2001 and Later Off-Road Large

10
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Spark-Ignition Engines” as incorporated by reference in section 2433(d),
orthe U.S. EPA transient test cycle as outlined in 40 CFR Part 1048,

Subpart F, as adopted November 8, 2002. The required test cycles are
summarized in Table 2, below.

Table 2. Test Cycles for Emissions Reduction Testing

LSI Retrofit | 7]
Test System Off-Road (including Off-Road (constant-speed
Type Verification portable engines) operation)
Date _
Steady-state test cycle (C2) | Steady-state test cycle (D2)
Engine from ARB off-road from ARB off-road
t  Pre-2007 regulations or Regulations or
U.S. EPA transient test cycle | U.S. EPA transient test cycle
Engine 2007 and later | U.S. EPA transient test cycle | J § EPA transient test cycle

(2) Systems verified in 2007 or later. Any LSl retrofit emission control system
verified on or after January 1, 2007, must be tested using the U.S. EPA
transient test procedure as set forth in 40 CFR Part 1048, Subpart F, as
adopted November 8, 2002.

() Alternative Test Cycles and Methods. The applicant may request the
Executive Officer to approve an alternative test cycle or method in place of a
required test cycle or method. In reviewing this request, the Executive Officer
may consider all relevant information including, but not limited to, the following:
(1) Similarity of characteristics to the specified test cycle or method and
in-use duty cycle.
(2) Body of existing-test data generated usmg the alternative test cycle or

method.

(3) Technological necessity.

(4) Technical ability to conduct the required test.

(g) Tests to Verify HC, NOx, and CO Em:ss:ons Reductions. A minimum of three_
hot-start tests for the test cycle selected from Table 2, or an Executive
Officer-approved alternative test cycle, must be run for baseline and control

configurations.

(h) Results. For all valid emission tests used to support emissions reduction
claims, the applicant must report emissions of total hydrocarbons, oxides of

11

~ nitrogen, and carbon monoxide in grams/brake horsepower-hour (g/bhp-hr).



(i) Incomplete and Aborted Tests. The appiicant must identify all incomplete and
aborted tests and explain why those tests were incomplete or aborted.

(i) Additionai Analyses. The Executive Officer may require the applicant to

perform additional analyses if there is reason to believe that the use of an LS|
retrofit emission control system may result in the increase of toxic air
contaminants, or other harmful compounds.
(1) In its determination, the Executive Officer may consider all relevant data,
inciuding but not limited to the following:
(A) The addition of any substance to the fuel, intake air, or exhaust
stream.
(B) Whether a catalytic reaction is known or reasonably suspected to
increase toxic air contaminants or ozone precursors.
(C) Results from scientific literature.
(D) Field experience.
(E) Any additional data.
(2) The Executive Officer will determine appropriate test methods for
additional analyses in consultation with the applicant.

(k) Quality Control of Test Data. The applicant must provide information on the
test facility, test procedure, and equipment used in the emission testing,
including evidence establishing that the test equipment used meets the
specifications and calibrations given in 40 CFR Part 86, subpart N.

(I) Testing or inspection. The Executive Officer may, with respect to any verified

LSI retrofit emission control system sold, leased, offered for sale, or
manufactured for saie in California, order the applicant to make available for
testing and/or inspection a reasonable number of LSI retrofit emission control
systems, and may direct that they be delivered at the applicant's expense to
the state board at the Haagen-Smit Laboratory, 9528 Teistar Avenue, El
Monte, California or where specified by the Executive Officer. The Executive
Officer may also, with respect to any verified LS| retrofit emission controi
system being sold, leased, offered for sale, or manufactured for saie in
California, have an applicant test and/or inspect a reasonable number of units
at the appiicant or manufacturer's facility or at any test laboratory under the
supervision of the Executive Officer.

NOTE: Authority cited: Sections 39002, 39003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.

§ 2784. Durability Demonstration Requirements.

(a) The applicant must demonstrate, to the satisfaction of the Executive Officer,
the durability of the applicant’s LSI retrofit emission control system through an

12



313

actual field or laboratory-based demonstration test. If the applicant chooses a
laboratory-based durability demonstration, an additional field demonstration
will be required to demonstrate in-field compatibility (pursuant to Section
2785). If the appiicant has demonstrated the durability of the identical system
in a prior verification or OEM certification, or has demonstrated durability
through field experience, the applicant may request that the Executive Officer
accept the previous demonstration in fulfiliment of this requirement. In
evaluating such a request, the Executive Officer may consider all relevant
information including, but not limited to, the similarity of baseline emissions
and application duty cycles, the relationship between the emission controi
group or engine family(ies) used in previous testing and the current emission
control group, the number of engines tested, evidence of successful operation
and user acceptance, and published reports.

(b) Engine Selection.. Subject to the approval of the Executive Officer, the.
applicant may choose the engine to be used in the durability demonstration.
The engine must be representative of the engines in the emission control
group for which verification is sought. The selected engine need not be the
same as the engine used for the emission testing (pursuant to Section 2783),
but if the applicant does use the same engine, the emission testing resuits
may also be used for the zero-hour durability tests.

(c) Test Fuel. _

(1) The test fuel used shall be consistent with the fuel specifications as
outlined in the "California Exhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium- Duty Vehicles," as incorporated by reference in
section 1961(d). If the engine is tested using the U.S. EPA test fuel, as
outlined in 40 CFR Part 1065, the manufacturer shall demonstrate that the
emission results are consistent with ARB Test Procedures. Manufacturers
can use "commercially availabie fuels” to accumulate service hours but
emission testing must be conducted using test fuel as specified in this
section.

(2) During all engine tests, the engine shall employ lubricating oil consistent
with the engine manufacturer's specifications for that particular engine.
These specifications shall be recorded and declared in the verification
application.

(d) Service Accumulation. The durability demonstration consists of an extended
service accumulation period in which the LSl retrofit emission control system
is used in the field or in a laboratory, with emissions reduction testing before
and after the service accumulation. Service accumulation begins after the
first emission test and concludes before the final emission test. The
pre-conditioning period required in Section 2783 (c) cannot be used to meet

~ the service accumutation requirements.

13
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(1) Minimum Durability Demonstration Periods. The minimum durability
demonstration period is 1,000 hours if it can be correlated or
demonstrated to be equivalent to 2,500 hours in-use. The applicant must
provide to the Executive Officer sufficient written documentation to justify
the request for the minimum durability demonstration period. . The
applicant may propose a sampling scheme that could be used to support
an accelerated durability schedule for approval by the Executive Officer.
The sampling scheme may include, but is not limited to, logging only
significant changes in a parameter, averages, or changes above some
threshold vailue. Data must be submitted electronically in columns as a
text file or another format approved by the Executive Officer.

(2) Fuel for Durability Demonstrations. The fuel used during durability
demonstrations should be equivalent to the test fuel, or a fuel with
properties less favorable to the durability of the retrofit emission control
system. Durability demonstrations may, at the applicant's option and with
the Executive Officer’'s approval, include intentional use of
out-of-specification fuels so that data on the effects of using
out-of-specification fuels may be obtained. :

(e) Test Cycle. Testing requirements are summarized in Table 3. Note that the
same cycie(s) must be used for both the initiat (zero hour) and final
(2,500 hour) tests as defined in Section 2783 (e).

Table 3. Emission Tests Required for Durability Demonstrations

Zero-Hour Test (prior durability demonstration)
: T Test 2,500-Hour Test (after completion of 100% of the
Application LSSI Iii;r;ﬁt Type | durability demonstration or the minimum durability
ysten demonstration)
Verification
- Date
Off-Road and
portable Pre-2007 Engine | Steady-state test cycle from ARB off-road regulations
engines “Te- or U.S. EPA transient test cycle or an alternative cycle
Off-Road and '
portable 2007 and | Engine | U.S. EPA transient test cycle or an altemative cycle
engines later

(f) Test Run. The number of tests to be conducted in accordance with the
required test cycle shown in Table 3 is described below.

(1) The LSI retrofit emission control system must undergo one set of emission
tests: (3 hot starts each for baseline and with the retrofit emission control
system) at the beginning (zero hour) and one set of emission tests (3 hot
starts for baseline and with the emission control system) after completion

14
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“of the durability demonstration (2,500 -hours) or the minimum durability
demonstration period (1,000 hours). If there are substantial test data from
previous field studies or field demonstrations, applicants may request that
the Executive Officer consider these in place of the initial emission tests.

{2) As an alternative to testing a single unit before and after the service
accumuiation period, the applicant may request that the Executive Officer
consider the testing of two identical units, one that has been
pre-conditioned and another that has completed the service accumulation
period. In reviewing the request, the Executive Officer may consider all
relevant information, including, but not limited to, the following:

(A) The effect of the LSI retrofit emission control system on engine
~ operation over time. Strategies.that cause changes in engine
. operation are likely not to qualify for this testing option.
(B) The quality of the evidence the applicant can provide to support that
the two units are identical.
(C) Previous experience with similar or related technologies.

(g) Maintenance During Durability Demonstration. Except for emergency engine
repair, only scheduled maintenance on the engine and LSI retrofit emission
control system may be performed during the durability demonstration. - If
normal maintenance includes replacement of any component of the engine
emission control system, the time (years or hours) between component
change must be reported with the results of the demonstration. If emergency
repair was conducted on an engine equipped with the LSI retrofit emission
control system within the durability demonstration period, the applicant must,
within 30 days of the repair, report to the Executive Officer on what repair was
performed and what components were involved, and provide an explanation
on the possible cause(s) for the engine’s and/or LS| retrofit emission control
system’s malfunction. Based on the information provided by the applicant,
the Executive Officer will decide whether to aliow that engine fo continue to
be used in the durability demonstration program, or to start anew the
durability demonstration period.

(h) Performance Requirements. The LSI retrofit emission control system must
meet the following requirements throughout the durability demonstration
period: :

(1) If the applicant claims a percent emissions reduction, the percent
‘emissions reduction must meet or exceed the minimum percent emissions
reduction associated with the LS! L.evel for which the applicant is seeking
verification.

(2) tf the applicant claims a reduced emission level, the reduced emission
level must not exceed the emission level associated with the LSI Level for
which the applicant is seeking verification.

(3) The LSI retrofit emission control system must maintain its physical
integrity. Its physical structure and all of its components not specified for

15



regular reptacement during the durability demonstration period must
remain intact and fully functional.

(4) The LSI retrofit emission control system must not cause any damage to
the engine, vehicle, or equipment.

(5) Except for emergency engine repair, no maintenance of the LS| retrofit
emission control system beyond that specified in its owner's manual will
be allowed without prior Executive Officer approval.

(i) Failure During the Durability Demonstration Period. If the LSI retrofit
emission control system fails to maintain its initial verified percent emissions
reduction or absolute emissions for any reason, the Executive Officer may
downgrade the system to the verification level that corresponds to the lowest
degraded performance observed in the durability demonstration period. If the
LSI retrofit emission control system fails to maintain the emissions reduction
performance pursuant to Sections 2784(h)(1) and 2784(h)(2), as
demonstrated during the emission test pursuant to Section 2783, during the
durability period, the LS! retrofit emission control system will not be verified. if
the LSI retrofit emission control system fails in the course of the durability
demonstration period, the applicant must submit a report explaining the
circumstances of the failure within 90 days of the failure. The Executive
Officer may then, as appropriate, determine whether to deny verification or
allow the applicant to correct the failed LS| retrofit emission control system
and either continue the durability demonstration or begin a new durability
demonstration.- '

NOTE: Authority cited: Sections 39002, 39003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.

'§ 2785. Field Demonstration Requirements.

(@) Compatibility. The applicant must demonstrate compatibility of its LS| retrofit
emission control system in the field with at least one piece of equipment
belonging to the emission control group for which it seeks verification. Note
that if the durability demonstration selected by the applicant is in-field, it may
be used to satisfy the field demonstration requirement for that emission
control group. However, an applicant that elected to demonstrate durability
in-field must still comply with the reporting requirements as specified in
2785(c).

(1) Compatibility is determined by the Executive Officer based on the
third-party statement (see section 2785 (c})) and any other data submitted.
An LS! retrofit emission control system is compatible with the chosen
appilication if it:

(A) Does not cause damage to the engine or engine maltfunction;
(B) Does not hinder or detract from the vehicle or equipment’s ability to
perform its normal functions; and
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(C)is physically intact and well mounted with no signs of Ieakage or other
visibly detectable probiems.

(2) To determine whether separate field demonstrations are required when
applying to extend additional engine or equipment in an existing emission
control group or when applying to verify additional emission controt
groups, the Executive Officer may consider all relevant information,
including, but not limited to existing fieid experience and engineering
justification and analysis.

(b) Tesi‘ Period. A piece of equipment must be operated with the LSI retrofit
~ emission control system installed for a minimum period of 200 hours.

(c) Reporting Requirements. The applicant must provide a written statement
from a third party approved by the Executive Officer, such as the owner or
operator of the equipment used in the field demonstration. The written
statement must be provided at the end of the test period and must describe
the following aspects of the field demonstration: overall performance of the
test application and the LSI retrofit emission control systern, maintenance
performed, problems encountered, and any other relevant information. The
results of a visual inspection conducted by the third party at the end of the
demonstration period must aiso be described. The description should
comment on whether the LS| retrofit emission control system is physically
intact, securely mounted, or leaking any fluids, and should include any other
evaluative observations.

(d) Failure During the Field Demonstration. The LS| retrofit emission control
system will be deemed to fail the field demonstration requirements if it could
not comply with the criteria specified in Section 2785 (a)(1) during the test
pericd. |f the LSI retrofit emission control system fails in the course of the
field demonstration, the applicant must notify ARB within 15 days of the
failure, and submit a report explaining the circumstances of the failure within
90 days of the failure. The Executive Officer may then determine whether to
deny verification or allow the applicant to comrect the failed LS| retrofit
emission control system and either continue the field demonstration or begin
a new field demonstration. :

NOTE: Authority cited: Sections 39002, 38003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.

§ 2786. Other Requirements.
(a) Fuel and Oil Requirements. The applicant must specify the fuel and

lubricating oil requirements necessary for proper functioning of the LSI retrofit
emission contro! system. The applicant must also specify any consequences
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that will result from failure to comply with these requirements, as well as
methods for reversing any negative consequences.

'. (b} Maintenance Requirements. The applicant must identify all normat

maintenance requirements for the LS| retrofit emission control system. The
applicant must specify the recommended intervals for cleaning and/or
replacing components. Any components to be repiaced within the defects
warranty period must be included with the original LS| retrofit emission control
system package or provided free of charge to the customer at the appropriate
maintenance intervals. Any normal maintenance items that the applicant
does not intend to provide free of charge must be approved by the Executive
Officer (the applicant is not required to submit cost inforrnation for these
items). In addition, if applicable, the applicant must specify procedures for
proper handling of spent components and/or materials cleaned from the LS|
retrofit emission control system. If any such materials are hazardous, the
applicant must identify them as such in the owner's manual.

(c) System Labeling.

(1) The applicant must either affix legible and durable labels, or provide such
labels to the instalier along with instructions on how to affix them,.on both
the LS| retrofit emission control system and the engine on which the LS|
retrofit emission control system is installed, except as noted in (3) below.
The required labels must identify the name, address, and phone number
of the manufacturer, the LSI retrofit emission control group name (defined
in (2) below), a unique serial number for the LS! retrofit emission control
system and the month and year of manufacture. The month and year of
manufacture are not required on the label if this information can be readily
obtained from the applicant by reference to the serial number. A scale
drawing of a sample label must be submitted with the verification
application. Unless an alternative is approved by the Executive Officer,
the label information must be in the following format:

Name, Address, and Phone Number of Manufacturer
LS| Retrofit Emission Control Group Name

Product Serial Number

ZZ-ZZ (Month and Year of manufacture, e.g., 11-05)
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(2) LS| Retrofit Emission Contro! Group Name. Each LSI retroﬁf emission
control system shall be assigned a name defined as below:

CAIIVIMMMIMYILL#INHP## or NHL##HAPPOOOX
Where:

CA: Designates an LS| retrofit emission control system venﬁed
~ in California
[V: Year of interim verification
MMM: Manufacturer code (assigned by the Executive Officer)

MY: Date of manufacture (month, year)
LL##:  Verified LS! Level (e.g., LL2 means the retrofit system was
verified to the “L. Sl Level 2", LL3a means the retrofit
' system was verified to LS| Leve! 3a).

NHP##: Verified HC + NOx reduction percent (e.g., NH75 means
HC + NOx reduction of 75 percent).

NHL##: Verified HC + NOx absolute emissions in units of
g/bhp-hr, {e.g., NH3.0 means verified HC + NOx emission
level of 3.0 g/bhp-hr).

APP: Verified application which may include a combination of
Off-road (OF),or Stationary (ST)

XXXXX: Five alphanumeric character code lssued by the Executlve _

Officer |

(3) The applicant may request that the Executive Officer approve an
alternative label. In reviewing this request, the Executive Officer may
consider all relevant information including, but not fimited to, the
informational content of an alternative label as proposed by the applicant.

(d) Additional information. The Executive Officer may require the applicant to
provide additional information about the LSI retrofit emission control system
or its implementation when such information is needed to assess
environmental impacts associated with its use.

(e) Owner's Manual. The applicant must provide a copy of the LSI retrofit
emission control system owner's manual, which must clearly specify at least
the following information:

(1) Warranty statement including the warranty per:od over which the appllcant
is liable for any defects.

(2) instaitation procedure and maintenance requirements for the LS! retrofit
emission control system.

(3) Fuel consumption improvement or penalty, if any.

(4) Fuel requirements, if any.

(5) Requirements for lubrication oit quality and maximum lubrication oil
consumption rate

(6) Contact information for replacement components and cleamng agents
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(f) Noise Level Control. Applicants must ensure that the LS| retrofit emission

control system complies with all applicable local government requirements for
noise control.

{g) Limit on CO. tn order for an LSI retrofit emission control system to be verrf' ed,
it must comply with one of the following two limits on CO:

(1) For an LSI retrofit emission control system designed to be installed in a
certified engine, the system must not increase the emissions of CO
greater than the CO emission standards for new, emission-certified,
off-road LSI engines adopted by the Air Resources Board and in effect for
the model year in which the engine certification was issued;

(2) For an L3I refrofit system designed to be installed in an engine that is not
emission-certified, the system must not cause the CO emission level to
exceed the greater of 37 g/bhp-hr or ten percent above the engine’s

- baseline CO emission level as determined in accordance with sections
2783 and 2784.

(h) Emission Sampling Ports. To facilitate in-field and normal maintenance
diagnostic emission measurements, the applicant may choose to design the
LS| retrofit emission control system to have a minimum of two sampling ports
where emissions measurements could be made. Guideline suggestions for
the sampling port criteria are presented here:

(1) The sampling ports are to be designed to allow for measurements of
uncontrolied, engine-out emissions and conirolled, tailpipe emissions;

(2) The sampling ports are to be % inch NPT half coupiings, either welded to
the exhaust system, or manufactured into the retrofit emission control
device where possible;

(3) The sampling port to be used for measuring uncontrolled, engine-out
emissions is to be located in a straight section of the exhaust pipe
upstream from the retrofit emission control device, after the turbocharger,
if so equipped, with a minimum of one to two pipe diameters from any
elbows upstream of the sampling port. It is acceptable to locate the
sampling port adjacent to the oxygen sensor threaded port, if so equipped;

(4) The sampling port to be used for measuring controlled, tailpipe emissions
is to be placed on the muffler body, after the catalyst, if so equipped, or if
in the exhaust pipe, should be located a minimum distance of 10 inches
from the tailpipe opening, if feasible, otherwise, it should be located as far
as possible from the tailpipe opening;

(5) The locations of the sampling ports are to be designed to be accessible to
test personnel without removing major engine or equipment components,
such as the forkiift counterweight, for example;

(6) The sampling ports are to be equipped with threaded plugs.

(7) If the sampling ports are designed to be installed by the retrofit system
instalier, the applicant must provide all necessary parts and complete
instructions for proper installation;
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NOTE: Authority cited: Sections 39002, 39003, 39500, 39600, 39601, 38650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.

§ 2787. Warranty Requirements.

(a) (1) Product Warranty.

{A) The appiicant must prowde a warranty to all owners, for ownership
within the warranty period, and lessees, for lease contract within the
warranty period, that its verified LSI retrofit emission control system is
free from defects in design, materials, workmanship, or operation of
the LS| retrofit emission control system which cause the LSI retrofit
emission controf system to fail to conform to at least 90 percent of the
its verified level for the minimum warranty period of 3 years or
2,500 hours, provided the operation of and conditions of use for the
equipment, engine, and LS retrofit emission control system conform
with the operation and conditions specified in the ARB’s Executive
Order and that the engine or equipment belongs fo the emissicn
control group as specified in the ARB’s Executive Order for that LS|
retrofit emission control system.

(B)In the absence of a device to measure hours of use, the LSl retrofit
emission control system must be warranted for a period of three years.
If a device to measure hours is used, the engine must be warranted for
3 years or 2,500 hours, whichever occurs first. The warranty must
cover the full repair or replacement cost of the LS| retrofit emission
control system, including parts and labor.

(C) The warranty must also cover the full repair or replacement cost of
returning the engine components to the condition they were in prior to
the failure, including parts and labor, for damage to the engine
proximately caused by the verified LSI retrofit emission control system.
Repair or repiacement of any warranted part, including the engine,
must be performed at no charge to the equipment or engine owner.
This includes only those relevant diagnostic expenses in the case in
which a warranty claim is vaiid. The applicant may, at its option,
instead pay the fair market value of the englne prior to the time the
failure occurs.

(D) The repair or replacement of any warranted part, otherwise eligible for
warranty coverage, may be excluded from such warranty if the LS|
retrofit emission control system or engine has been abused, neglected,
or improperly maintained, and such abuse, neglect, or improper
maintenance was the direct cause of the need for the repair or
replacement of the part.

(E) Failure of the equipment or engine owner to ensure scheduled

-maintenance or to keep maintenance records for the equipment,
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engine, or LS| retrofit emission control system may, but shall not per
se, be grounds for disallowing a warranty claim.

| (2) Installation Warranty

(A) A person or company that installs a verified LSI retrofit emission
control system must warrant that the instaliation is free from defects in
workmanship or materials which cause the LS! retrofit emission control
system to fail to conform to at least 90 percent of its verified level for
the minimum warranty period of 3 years or 2,500 hours, whichever
occurs first, except as noted in 2787(a)(1)(B), or the other
requirements as specified in sections 2786(c) and (e).

(B) The extent of the warranty coverage provided by installers must be the
same as the warranty provided by the applicant as established in
subsection (a)(1) and the same exciusions must apply.

(b) (1) Product Warranty Statement. The applicant must furnish a copy of the
following statement in the owner's manual. The applicant may include
descriptions of circumstances that may result in a denial of warranty
coverage, but these descriptions shall not otherwise limit warranty coverage
in any way. .

YOUR WARRANTY RIGHTS AND OBLIGATIONS
(Applicant’s name) must warrant the LSI retrofit emission control system in
the application for which it is sold or leased to be free from defects in design,
materials, workmanship, or operation of the LS! retrofit emission control
system which cause the LS| retrofit emission control system to fail to conform
to the emission control performance level it was verified to, or to the
requirements in the California Code of Regulations, Title 13, Chapter 9,
Article 8, Sections 2780 to 2786, and 2789, for 3 years or 2,500 hours,
pursuant to Section 2787(a)(1), provided there has been no abuse, negiect,
or improper maintenance of your LSI retrofit emission control system, engine
or equipment, as specified in the owner's manuals. Where a warrantable
condition exists, this warranty also covers the engine from damage caused by
the LS! retrofit emission control system, subject to the same exclusions for
abuse, neglect or improper maintenance. Please review your owner's manual
for other warranty information. Your LS| retrofit emission control system may
include a core part (e.g., three-way catalyst, carburetor, mixer or regulator) as
well as hoses, connectors, and other emission-related assembiies. Where a
warrantabie condition exists, (applicant’'s name) will repair or replace your LSI
retrofit emission control system at no cost to you including diagnosis, parts,
and labor.
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WARRANTY COVERAGE:
Fora (engme size) engine used in a(n) (type of application) application, the
warranty period will be 3 years or 2,500 hours of operation, whichever occurs
first. if any emission-related part of your LS| retrofit emission control system
is defective in design, materials, workmanship, or operation of the LS| retrofit
emission control system thus causing the LS! retrofit emission control system
to fail to conform to the emission control performance level it was verified to,
or to the requirements in the California Code of Regulations, Title 13,
Chapter 9, Article 8, Sections 2780 to 2786, and 2789, within the wamranty
period, as defined above. (Applicant’s name) will repair or replace the LS|
retrofit emission control system, including parts and labor.

In addition, (applicant's name) will replace or repair the engine components to
the condition they were in prior to the failure, inciuding parts and labor, for
damage to the engine proximately caused by the verified LSI retrofit emission
contro! system. This also includes those relevant diagnostic expenses in the
case in which a warranty claim is valid. (Applicant ‘s name) may, at its option,
instead pay the fair market value of the engine prior to the time the failure
occurs.

OWNER'’S WARRANTY RESPONSIBILITY
As the (engine, equipment) owner, you are responsible for performing the
required maintenance described in your owner's manual. (Applicant’s name)
recommends that you retain all maintenance records and receipts for
maintenance expenses for your engine or equipment, and LS| retrofit
emission control system. If you do not keep your receipts or fail to perform all
scheduled maintenance, (applicant’'s name) may have grounds to deny
warranty coverage. You are responsible for presenting your equipment or
engine, and LSI retrofit emission control system to (applicant's name) or a
(applicant’s name) deaier as soon as a problem is detected. The warranty
repair or replacement should be compieted in a reasonable amount of time,
not to exceed 30 days. If a replacement is needed, this may be extended to -
90 days should a replacement not be available, but must be performed as
soon as a replacement becomes availabie.

If you have questions regarding your warranty rights and responsibilities, you
should contact (Insert chosen applicant’s contact) at 1-800-xxx-xxxx or the -
California Air Resources Board at 9528 Telstar Avenue, El Monte, CA 91731,
or {800) 363-7664, or electronic mail: helpline@arb.ca.gov.

(b)(2) Installation Warranty Statement. The installer must furnish the owner with
a copy of the following statement.

YOUR WARRANTY RIGHTS AND OBLIGATIONS
(Installer's name) must warrant that the installation of an LSI retrofit emission
control system is free from defects in workmanship or materials which cause
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the LSI retrofit emission control system to fail to conform to the emission
control performance level it was verified to, or to the requirements in the
California Code of Regulations, Title 13, Sections 2781 to 2786 and 2789.
The warranty period and the extent of the warranty coverage provided by
(installer's name) must be the same as the warranty provided by the product
manufacturer, and the same exclusions must apply.

OWNER’S WARRANTY RESPONSIBILITY
As the engine or equipment owner, you are responsible for presenting your
engine or equipment and LSI retrofit emission control system to (installer's
name) as soon as a problem with the installation is detected.

If you have questions regarding your warranty rights and responsibilities, you
shouid contact (Insert chosen instalier's contact) at 1-800-xxx-x0ux or the
California Air Resources Board at 9528 Telstar Avenue, El Monte, CA 91731,
or (800) 363-7664, or eiectronic mail: helpline@arb.ca.gov.

(c) (1) Annual Warranty Report. The applicant must submit a warranty report to

the Executive Officer by February 1 of each calendar year. The warranty

report must include the following information:

{A)Annual and cumulative sales, and annual and cumulative leases of
equipment installed with LS| retrofit emission control systems—(Califormnia
only).

(B)Annual and cumulative production of LSI retrofit emission control systems
(California only). _

(C)Annual summary of warranty claims (Califonia only). The summary must
include:

i. A description of the nature of the claims and of the warranty
replacements or repairs. The applicant must categorize warranty
claims for each LS| retrofit emission control system group by the
component(s) part number(s) replaced or repaired.

ii. The number and percentage of LSI retrofit emission control systems of
each model for which a warranty replacement or repair was identified.

iii. A short description of the LS! retrofit emission control system
component that was replaced or repaired under warranty and the most
likely reason for its failure.

(E) (D) Date the warranty claims were filed and the engine family and
application the LSI retrofit emission control systems were used with. The
reason(s) for any instances in which warranty service is not provided to
end-users that file warranty claims. The applicant may also want to report
instances where the applicant chose o honor warranty claims even
though the applicant has determined that those warranty claims were
invalid or that they were not required per Section 2787 of this regulation.
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(c) (2) Periodic Warranty Reports.

(A) The applicant must submit a warranty report within 30 calendar days if
there are three or more warranty claims for the same component or
same part number repaired or replaced; or, if there are four or more
total warranty claims, or four percent of the cumutative number of LSI
retrofit systems subject to these warranty provisions, whichever is -
greater. The warranty report must include the following information:

i. A description of the nature of the claims and of the warranty
replacements or repairs. The applicant must categorize warranty
claims for each LS| retrofit emission control group by the component(s)
part number(s) replaced or repaired. _

ii. The number and percentage of LS! retrofit emission control systems of

each model for which a warranty replacement or repair was identified.

iii. A short description of the LSI retrofit emission control system
component that was replaced or repaired under warranty and the most
likely reason for its faiture.

iv. Date the warranty claims were filed and the engine family and
application the LSI retrofit emission control systems were used with.

v. The reason(s) for any instances in which warranty service is not
provided to end-users that file warranty claims. The applicant may
also want to report instances where the applicant chose to honor
warranty claims even though the applicant has determined that those
warranty claims were invalid or that they were not required per Sectlon
2787 of this regulation.

(B) The applicant must comply with the requirements specifi ed pursuant to
Section 2787(c)(2)(A), above, for warranty claims submitted to the

" applicant after the reporting dates of the periodic warranty report.

NOTE: Authority cited: Sections 38002, 39003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.

§ 2788. Determination of Emissions Reduction.

(a) Calculation of Emissions Reduction. The emissions reduction verified for an
LSI retrofit emission control system is based on the average of all valid test
results, as specified in Sections 2783(g) and 2784(f), before (baseline) and
after (control) implementation of the LS| retrofit emission control system. Test
results from both the emission testing and durability testing are o be
included. If the applicant chooses to perform either the zero hour or the
2500-hour durability baseline test, but not both, it must use those results to
calculate the reductions obtamed in both the zero hour and 2500-hour control
tests.

(1) Percentage Reduction. The percentage reductuon for a given pair of
baseline and control test sets (where a “set” consists of all test cycle
repetitions) is the difference between the average baseiine and average
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control emissions divided by the average baseline emissions, multipiied by
100 percent. The average of all such reductions, as shown in the
equation below, is used in the verification of an LSI retrofit emission
control system.

Percentage Reduction = 100 x I [(baselineavg — controlavg)/baselineava]
Number of control test sets

Where:

% = sum over all control test sets
baselineayg or controlays = average of emissions from all
baseline or control test repetitions
within a given set
(2) Absolute Emission Level. The absoiute emission level is the average
control emission level, as defined in the following equation:

Absolute Emission Level = Z ( controlavg)

Number of control test sets

(b) Categorization of the LSI Retrofit Emission Control System. The Executive Officer
shall categorize an LSl retrofit emission control system to reduce HC and NOx
emissions based on its verified emissions reductions. An LSI retrofit emission
control system that reduces HC and NOx will be assigned its verified percentage
reduction or verified emissions reduction level, pursuant to section 2782(f).

The Executive Officer may lower the verification level or revoke the verification
status of a verified LSI retrofit emission control group if the applicant fails to observe
the requirements of Sections 2786 or 2787. The Executive Officer must allow the
applicant an opportunity to address the possible iowering or revocation of the
verification level in a corrective report to the Executive Officer and the Executive
Officer may make this determination based on all relevant information.

NOTE: Authority cited: Sections 39002, 39003, 39500, 39600, 38601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 39650-39675, 43000, 43009.5, 43013, 43018,
43101, 43104, 43105, 43106, 43107, and 43204-43205.5 Health and Safety Code; Title
17 California Code of Regulations Section 93000. '

§ 2789. In-Use Compliance Requirements.

(a) Applicability. These in-use compliance requirements apply to all LSl retrofit
emission control systems for off-road applications. It is the responsibility of
the applicant to perform in-use compliance testing for each verified LS| retrofit
emission control group. Testing is required when 50 units within a given LSI
retrofit emission group have been sold or leased in the California market.
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(b) Test Period. Applicants must obtain access to and test 1Sl retrofit emission
control systems, as described below in (¢}, (d), and (e), once they have been
operated between 1,500 and 2,000 hours or between 22 and 29 months,
whichever comes f rst.

(c) Selection of LSI Retrofit Emission Control Systems for Testing. For each LSI
retrofit emission control group, the Executive Officer will identify a
representative sample of engines or equipment equipped with L3I retrofit
emission control systems for in-use compliance testing. The engines or
equipment with the seiected LS! retrofit emission control systems instalied
must have good maintenance records and may receive a tune-up or normal
maintenance prior to testing. The applicant must obtain information from the
end users regarding the accumulated hours of usage, maintenance records
(to the extent practicable), operating conditions and a description of any
unscheduied maintenance that may affect the emission results. If the
specified information is not available for the engine or equipment selected,
the Executive Officer may seiect a different engine or equipment for testing.
Upon notification that an engine or equipment has been selected, an
_applicant would have 6 months to provide an in-use compliance testing

f proposal for approval by the Executive Officer. Testing wouid begin when the
engines had accumulated sufficient hours of service; testing must be
completed within one year of notification. '

(d) Number of LSI Retrofit Emission Control Systems to be Tested. The number
of L.SI retrofit emission control systems an appllcant must test will be
determined as follows:

(1) A minimum of four LSI retrofit emission control systems in each LSI retro’r" t
emission control group must be tested. For every system tested that does
not reduce emissions by at least 90 percent of the tower bound of its initial

- verification level, two more LS retrofit emission controf systerns from the
“same group must be obtained and tested. The total number of systems
tested shall not exceed ten per LS| retrofit emission control group.

(2) At the discretion of the Executive Officer, applicants may begin by testing
more than the minimum of four LS| retrofit emission control systems.
Applicants may concede failure of an emission control system before
testing a total of ten L.S! retrofit emission control systems.

(e) In-use Compliance Emission Testing. Applicant must measure emissions
using one of the following test procedures for in-use compllance emission
testing:

(1) Laboratory Testing. Remove the selected engines or the retrofit emission
control systems for testing in a laboratory. Applicants must follow the
testing procedure used for initial emissions reduction verification as
described in Section 2783. For engines originally verified to a percentage
reduction, both baseline and control tests are required; for engines
originalty verified to an absolute emission, only control tests are required.
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in addition, applicants must use the same test cycie(s) that they used to
verify the LS! retrofit emission control system originally.

(2) Testing Installed Engines. Test the selected engines while they remain
installed in the equipment. Applicants must follow the U.S. EPA
field-testing procedures as specified in 40 CFR part 1065, subpart J, as
adopted November 8, 2002. The accuracy and precision of the
measurement system used for in-use testing must be at least +/-5 percent
or better. For engines originally verified to a percentage reduction, both
baseline and control tests are required; for engines originally verified to an
emission level, only control tests are required.

(3) Alternative In-Use Testing. The Executive Officer may approve an
alternative to the in-use testing described above, on a case-by-case basis.
The proposed alternative must use scientifically sound methodology and
be designed to accurately determine whether the LS| retrofit emission
control system is in compliance with the requirements that are specified in
the verification Executive Order. If the applicant wants to use an
altermative in-use test procedure, the applicant should submit the
proposed alternative in-use test procedure at the same time the applicant
submits the proposed verification testing procedure (pursuant to Section
2782(b) for LS| retrofit control system verification. If the applicant-
proposes an alternative test to determine in- use emissions of the LS|
retrofit system, the applicant must provide data to show that the emission
test results from the proposed alternative test are consistent with the
emission test results derived from engine dynamometer test for the test
cycle(s) that was used in the initial verification of the LS| retrofit system.

(f) if an LSI retrofit emission control system fails catastrophically during the
n-use compliance testing, the applicant must provide an investigative report
detailing the causes of the failure to the Executive Officer within 90 days of
the failure.

(g) The Executive Officer may, with respect to any LS retrofit emission control
system sold, ieased, offered for sale, or manufactured for saie in Cailifornia,
order the applicant to make available for compliance testing and/or inspection
a reasonable number of LS| retrofit emission control systems, and may direct
that the retrofit emission control systems be delivered at the applicant’s
expense to the state board at the Haagen-Smit Laboratory, 9528 Telstar
Avenue, El Monte, California or where specified by the Executive Officer. The
Executive Officer may also, with respect to any LS| retrofit emission control
system being sold, leased, offered for sale, or manufactured for sale in
California, have an applicant compliance test and/or inspect a reasonable
number of units at the applicant or manufacturer's facility or at any test
laboratory under the supervision of the ARB Executive Officer.

(h) In-Use Compliance Report. The applicant must submit an in-use compliance
report to the Executive Officer within three months of completing testing. The
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following information must be reported for each of the minimum of four LS

retrofit emission control systems tested:

(1) Parties involved in conducting the in-use comphance fests.

(2) Quality control and quality assurance information for the test equipment.

(3) LS| retrofit emission control group name and manufacture date.

(4) Equipment and type of engine (engine family name, make, model year,
model, displacement, etc.) the LS| retrofit emission control system was
applied to. ‘

(5) Estimated hours the LSI retrofit emission control system was in use.

(6) Results of ail emission testing.

(7) Summary of all maintenance, adjustments, modifications, and repa:rs
performed on the LSI retrofit emission control system.

The Executive Officer may request the applicant to perform additional in-use
testing if the warranty claims exceed the thresholds specified in

section 2787{(c)(2)(A) or based on other relevant information. As noted in
section 2787{c)(2)(A), if warranty claims exceed the specified thresholds, the
applicant must notify the Executive Officer and submit a warranty report within
30 calendar days of that time.

Conditions for Passing In-Use Compliance Testing. For an LS! retrofit
emission control system to pass in-use compliance testing, emission test
results must indicate that the retrofit system reduced emissions by at least
90 percent of the lower bound of the emissions reduction level to which the
Executive Officer originally verified it to. If the first four LSI retrofit emission
contro! systems tested within an LS! retrofit emission control group meet this
standard, the L.S! retrofit emission control group passes in-use compliance
testing. If any of the first four LSI retrofit emission control systems tested
within an LS| retrofit-emission control group fail to reduce emissions by at
least 90 percent of the lower bound of the emissions reduction level to which
the Executive Officer originally verified it to, and if more than four units are
{ested, at least 70 percent of all units tested must pass the 90 percent
standard for the LS! retrofit emission control group to pass in-use compliance
testing. For each failed test, for which the cause of failure can be attributed to
the product and not to maintenance or other engine-related problems, two
additional units must be tested, up to a total of ten units per LS| retrofit
emission control group.

(k) Failure of In-use Compliance Testing — Remedial Action. If the LS| retrofit

system from an emission control group does not meet the minimum

requirements for in-use compliance testing, the applicant must submit a

remedial report within 90 days after the in-use compliance report is submitted.

The remedial report must include:

(1) Summary of the in-use compliance report. -

(2) Detailed analysis of the failed LS| retrofit emission control systems and
possible reasons for failure.
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(3) Remedial measures to comrect or replace failed LSI retrofit emission
control systems as weli as the rest of the in-use LS| retrofit emission
control systems.

()The Executive Officer may evaluate the remedial report, annual warranty
report, and all other relevant information to determine if the LSi retrofit
emission control group passes in-use compliance testing. The Executive
Officer may request more information from the applicant. Based on this
review, the Executive Officer may lower the verification level or revoke the
verification status of a verified LSI retrofit emission control group. The
Executive Officer may also lower the verification level or revoke the
verification status of a verified LS| retrofit emission control group, if the
applicant does not conduct in-use compliance testing in accordance with this
section, or if the Executive Officer conducts in-use compliance testing in
accordance with this section (including alternative testing) and the LSI retrofit
emission control group does not pass the standards in this section. The
Executive Officer must ailow the applicant an opportunity to address the
possible lowering or revocation of the verification level in a remedial report to
the Executive Officer prior to taking action lowering or revoking the venf cation
level, and shall consider all relevant information.

NOTE: Authorlty cited: Sections 39002, 39003, 39500, 39600, 39601, 39650-39675,
40000, 43000, 43000.5, 43011, 43013, 43018 and 43105, 43600, 43700, Health and
Safety Code. Reference: Sections 43000, 43009.5, 43013, 43018, 43101, 43104,
43105, 43106, 43107, 43204, 43205, and 43205.5; Health and Safety Code.
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Attachment 2: Interim Verification Process Flowchart
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Attachment 3: Interim Verification Testing Flowchart
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