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SUMMARY OF BOARD ITEM 

PUBLlC HEARING TO CONSIDER 
APPROVAL OF THE CARL MOYER 
MEMORIAL AIR QUALITY STANDARDS 
ATTAINMENT PROGRAM STATUS REPORT 

Staff recommends the Board approve the Carl 
Moyer Air Quality Standards Attainment 
Program (The Carl Moyer Program) Status 
Report for submittal to the Legislature as 
required by section 44245(a) of the Health and 
Safety Code. 

The Carl Moyer Program provides grants for 
the incremental cost of cleaner on-road heavy- 
duty vehicles, off-road equipment, marine 
vessels, locomotives, agricultural pumps, 
auxiliary power units and other equipment to 
reduce emissions of oxides of nitrogen (NOx), 
a smog-forming pollutant, from mobile source 
diesel engines. The Carl Moyer Program also 
aims to reduce the fine particulate component 
of diesel exhaust, which contributes to 
particulate matter (PM) air pollution and is a 
toxic air contaminant. The program is in its 
fourth year of implementation. Initial program 
guidelines were approved in February 1999 
and revised guidelines were approved in 
November 2000. The Carl Moyer Program has 
provided $114 million in grants over the last 
four years, including $16 million in this fiscal 
year. A portion of the program provides grants 
to support refueling infrastructure and engine 
technology development. The Infrastructure 
Demonstration and Advanced Technology 
sections are administered by the California 
Energy Commission (CEC). The NOx 
emission reductions achieved through this 
program are necessary to meet California’s 
clean air commitments in the federally-required 
State implementation Pian. 

Section 44286 of the Health and Safety Code, 
establishes the ARB, the air pollution control 
districts, and the CEC as the administrators of 
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the Carl Moyer ‘Program. Section 44245 (a) 
mandates that the Board submit an annual. 
report on the status of the Carl Moyer Program 
to the Legislature. 

Estimated emission reductions from the first 
three years are about 14 tons per day of NOx 
and 800 pounds per day of PM. The majority 
of the emission benefits occur in the first five 
years (the minimum project life), although 
some lower-emission engines may be in 
service 20 years or more. Overall, the program 
is extremely cost-effective - averaging 
approximately $5,000 per ton of NOx. 
Reductions produced by the program will 
continue to benefit California for up to 20 
years, depending on expected life of the 
engine. 

Most of the engines funded include refuse 
haulers, urban transit buses, agricultural 
irrigation pumps and other farm equipment. 
These vehicles and equipment operate daily in 
residential neighborhoods and agricultural 
communities- These impacted areas will 
receive the benefits of the majority of the 
program’s emission reductions. 

This report is an update on the status of the 
statewide program for the first three years as 
required by the Health and Safety Code, including 
status of expenditures, types of projects, number 
of engines, and emission benefits. The report 
also addresses the role of the Carl Moyer Program 
in reducing public exposure to toxic diesel exhaust 
and the program’s role in alleviating California’s 
energy crisis. The significant emission benefits 
achieved the reduction in public health exposure 
to toxic PM emissions, and the overwhelming 
response to the program support the need for 
continued funding. 
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NOTICE OF POSTPONEMENT 

NOTICE OF PUBLIC MEETING TO CONSIDER A STATUS REPORT ON THE CARL 
MOYER MEMORIAL AIR QIALITY STANDARDS ATTAINMENT PROGRAM: 
INCENTIVES FOR LOWER EMISSION HEAVY-DUTY ENGINES (THE CARL MOYER 
PROGRAM) 

By notice-issued March 4,2002, the Air Resources Board (ARB) announced it would 
conduct a public meeting to consider a status report on the Carl Moyer Program, as 
required by section 44295 of the Health and Safety Code. The meeting was scheduled 
for March 21, 2002, at the San Diego County Administration Center, Room 310, 
San Diego, California. 

PLEASE BE ADVISED that the meeting has been postponed to the fslllowing time 
and place: 

DATE: April 25, 2002 

TIME: 9:00 a.m. 

PLACE: California Environmental Protection Agency 
Air Resources Board 
Central Valley Auditorium 
1001 I Street, Second Floor 
Sacramento, CA 95814 

This item will be considered at a two-day meeting of the Board, which will commence at 
9:00 a.m., on April 25, 2002 and may continue at 8:30 a.m., April 26, 2002, if necessary. 
This item may not be considered until April 26,2002. Please consult the agenda for the 
meeting, which will be available at least 10 days before April 25, 2002, to determine 
when this item will be considered. 

This facility is accessible to persons with disabilities. If accommodation is needed, 
please contact ARB’s Clerk of the Board at (916) 322-5594 by April 24, 2002, to ensure 
accommodation. Persons with hearing or speech impairments can contact us by using 
our Telephone Device for the Deaf (TDD) at (916) 324-9531, or (800) 700-8326 for TDD 
calls from outside the Sacramento area. 

CALIFORNIA AIR RESOURCES BOARD 

Michael P. Kenny 
Executive Officer 

Date: March 18, 2002 
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CALlFORNlA AIR RESOURCES BOARD 

NOTICE OF PUBLIC MEETING TO CONSIDER A STATUS REPORT ON THE, .CARL 
MOYER MEMORIAL AIR QUALITY STANDARDS ATTAINMENT PRbGRAM: 
INCENTIVES FOR LOWER EMISSION HEAVY-Dun ENGINES (THE CARL MOYER 
PROGRAM) 

The Air Resources Board (ARB or Board) will meet publicly at the time and place noted 
below to consider a status report on the Carl Moyer Program, as required by section 44295 ; 
of the Health & Safety Code. The Carl Moyer Program is currently operating in its fourth 
year. The Board approved the original program guidelines in February 1999 and revised 
the guidelines on November 16,200O. Over the course of four fiscal years (1998/1999- 
2001/2002), the Cart Moyer Program has helped replace over 3,000 heavy-duty diesel 
engines with either cleaner burning diesel engines or alternative fueied engines. ARB 
estimates that emission reductions from the first four years are about 16 tons per day of 
oxides of nitrogen (NOx) and 1,000 pounds per day of particulate matter (PM). 

The status report includes background on the Carl Moyer Program and the participating air 
pollution control and management districts’ progress toward implementing this important 
program. The report also includes a discussion of the California Energy Commission’s 
(CEC) activities in implementing the infrastructure demonstration and advanced technology 
portions of the Carl Moyer Program. A summary of the report will be presented to the 
Board at the meeting. 

DATE: March 21,2002 

TIME: 9:00 a.m. 

PLACE: San Diego County Administration Center 
Supervisor’s Chambers, Room 310 
1600 Pacific Highway 
San Diego, California 92101 

The item will be considered at a two-day meeting of the Board, which will commence at 
9:00 a.m., March 21,2002, and will continue at 8:30 a.m., March 22,2002. Please note 
that this item may not be considered until March 22,2002. Please consult the agenda for 
the meeting, which will be available at least ten days before March 21,2002, to determine 
the day on which this item will be considered. 

This facility is accessible to persons with disabilities. If accommodation is needed, please 
contact Ms. Erin Dooley at (916) 323-8975, or for the Telecommunications for the Deaf 
(TDD), call (916) 324-9531 or (800) 700-8326 for TDD calls from outside the Sacramento 
area 14 days before March 2?,2002. 
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BACKGROUND -- 

Over I .2 million diesel engines operate in California today. Diesel engines emit,‘significant 
quantities of pollutants such as NOx that form smog and ambient PM, as we!! as 
carcinogenic compounds- Diesel engines account for less than five percent of Cafifomia’s 
total engine population, yet produce more than 40 percent of California’s NOx emissions- 
Furthermore, many diesel engines tend to operate for 20 years or more. The long life of 
diesel engines makes fleet turnover alone an insufficient emission control strategy. 

In 1998 the ARB identified PM exhaust from diesel-fueled engines as a toxic air 
contaminant. A prominent study cited over 70 percent of the cancer risk from identified 
toxic air contaminants in the South Coast Air Basin was due to diesel PM. In September 
of 2000, ARB approved the Diesel Risk Reduction Plan, which focuses on PM emission 
reductions for new and existing diesel-fueled engines and vehicles. In March 2000 the 
Car! Moyer Program Advisory Board, in a report to the Governor and the Legislature, 
recommended the Carl Moyer Program Guidelines include a provision to reduce PM 
emissions. In November 16, 2000, the Board revised the guidelines to introduce PM 
emission reductions targets. 

The ARB’s mission is to promote and protect public health, welfare, and ecological 
resources through the effective and efficient reduction of air pollutants while recognizing 
and considering the effects on the economy of the state. The State Implementation Plan 
(SIP), a federally-required clean air plan,.lays out California’s control strategies to achieve 
clean air. Near-term emission reductions from heavy-duty diesel engines are critical to 
achieving air quality goals. 

The Car! Moyer Program provides critical funding to achieve near-term emission 
reductions from heavy-duty diesel engines and help Caliiomia meet its air quality 
commitments under the SIP. The Car! Moyer Program is a grant program that funds 
the extra capital cost of cleaner-than-required vehicles and equipment to produce NOx 
and PM emission benefits. The program has received a total of $114 million in one- 
time appropriation allotments over the last four fiscal years (FY 1998/l 999 - 
N 2001/2002). The program also provides grants for alternative fuel infrastructure and 
grants for development of technology to reduce emissions beyond what is required by 
any state, federal, or local regulations. Hence, the program buys critical near-term 
emission beneftis that California needs to meet impending federal air quality deadlines. 

DISTRICT PROGRESS 

During the first three years, 23 air districts successfully implemented the Car! Moyer 
Program. In genera!, districts have seen a large demand for project funds. The types of 
funded projects include: purchase of new natural gas trucks, transit buses, and school 
buses; purchase of electric forklifts instead of internal combustion forklifts; and 
replacement of old diesel engines with newer diesel engines in marine vessels, 
agricultural pumps, and other off-road equipment. A!! the major air districts in the state 
are well into the process of awarding fourth year grants, which total $16 million. 
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Emission benefits will be realized into the next decade because mapy lower-emission 
engines will remain in service for ten years or more. Overall, the program is extremely 
cost-effective - averaging below $5,000 per ton of NOx. 

STATUS OF CEC lNFRASTRUCTURE DEMONSTRATION AND TECHNOLOGY 
DEVELOPMENT PROJECTS 

The CEC program criteria and guidelines for implementing the Carl Moyer Fueling 
Infrastructure Program were approved at a CEC Business Meeting in November 1999. 
Under the CEC program, funds are subvened to air districts which solicit applications 
and expend funds in accordance with the criteria. The CEC has awarded a total of 
$4.5 million for infrastructure projects in local air districts. 

The CEC allocated $2 million from the 1999/2000 fiscal year budget and $2.2 million 
from the 2000/2001 fiscal year budget for the Advanced Technology Development 
Section for the Carl Moyer Program. CEC allocated the majority of the i 99912000 fiscal 
year funds to aftertreatment and advanced natural gas engine development. Fiscal 
year 2000/2001 funds were awarded to four projects: a turbine hybrid demonstration 
bus, a low NOx heavy-duty natural gas reliability augmentation project, a retrofit NOx 
filter demonstration, and a retrofit control technology demonstration project. 

Like the ARB’s portion of the Carl Moyer Program, the CEC’s infrastructure 
demonstration and advanced technology development programs have been 
oversubscribed in both funding years. A full discussion of CEC’s Carl Moyer programs 
is included in the report. 

AVAILABILITY OF DOCUMENTS AND CONTACT PERSON 

The written report updating the Board on the progress of the Carl Moyer Program will 
be presented by ARB staff at the meeting. Copies of the written report prepared by 
staff may be obtained from the Board’s Public Information Office, 1001 ‘I” Street, IS’ 
Floor, Environmental Services Center, Sacramento, California 95814, (916) 322-2990, 
prior to the scheduled meeting. This report will also be available electronically on 
ARB’s website at www.arb.ca.qov/msproq/mover/mover. htm prior to the scheduled 
meeting. Further inquiries regarding this matter should be directed to Ms. Cindy 
Sullivan, Manager, Alternative Strategies Section, at (916) 4456015. If you are a 
person with a disability and desire to obtain this document in an alternative format, 
please contact the Americans with Disabilities Act (ADA) Coordinator at 
(916) 3234916, or TDD (916) 324-9531 s or (800) 700-8326 for TDD calls from outside 
the Sacramento area. 
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SUBMITTAL OF COMMENTS = 

The public may present comments relating to this matter orally or in writing at the 
meeting, and in writing or by e-mail before the meeting. To be considered by the 
Board, written comments and submissions not physically submitted at the meeting must 
be received no later than 12:OO noon, March 20,2002, and addressed to the 
following: 

Clerk of the Board 
Air Resources Board 
1001 “I” Street, 23ti Floor 
Sacramento, CA 95814 

To be considered by the ARB, e-mail submissions must be addressed to 
moverOZ@listserv.arb.ca.qov and received at the ARB no later than 12:OO noon, 
March 20,2002. 

To be considered by the ARB, facsimile submissions must be sent to (916) 322-3928 
and received at the ARB no later than 12:OO noon, March 20,2002. 

The Board requests but does not require 30 copies of any written submission. Also, 
the ARB requests that written and e-mail statements be filed at least ten days prior to 
the meeting so that ARB staff and Board Members have time to fully consider each 
comment. The ARB encourages members of the public to bring any suggestions or 
comments to the attention of staff in advance of the meeting. 

CALIFORNIA AIR RESOURCES BOARD 

Date: March 4, ZOO2 
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h-i memory of Dr. Carl Moyer 
(1937- 1997) 

This program is named in hsnor of the late Dr. Carl Moyer, whose extraordinary 
dedication, hard work, vision and leadership made this program possible. He created 
and masterminded this program, in a noble effort to unite business and government in 
the name of pubiic interest to improve California’s air quality. 
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EXECUTlVE SUMMARY 

More than 1.2 million diesel engines operate in California. Trucks, agricultural and 
construction equipment, marine vessels, and locomotives rely primarily upon diesel 
power to transport goods and people to keep our society functioning. Diesel engines 
also contribute an inordinate amount to California’s smog and toxic air pollution 
problems. The Carl Moyer Program is providing a positive near-term solution to this 
challenge. 

The Carl Moyer Program is a grant program that funds the extra capital cost of cleaner 
than required vehicles and equipment in order to provide air quality benefits. it has 
been successful in getting a large number of clean vehicles on the road today. This 
includes over 1900 alternative-fueled vehicles, especially transit buses and refuse 
trucks. The program has also replaced nearly 2000 older diesel engines with new, 
cleaner diesel engines, primarily in marine vessels, off-road equipment, and agricultural 
irrigation pumps. 

Diesel engines emit a complex mixture of air pollutants that includes oxides of nitrogen 
(NOx) and particulate matter (PM). NOx emissions are a precursor to smog and 
although diesel vehicles comprise only a small percentage of the number of on-road 
vehicles in California, they are responsible for more than 70 percent of the NOx 
emissions. PM emissions from diesel-powered engines have been identified by the Air 
Resources Board (ARB) as a toxic air contaminant. One study has estimated that over 
70 percent of the risk from toxic air contaminants in the South Coast Air Basin is due to 
diesel PM emissions. 

in its first three years, the Carl Moyer Program has provided reductions of 14 tons per 
day of NOx and about 800 pounds per day of PM. Most of these emissions benefits will 
occur for five years (the minimum project life). However, some large engine projects 
will be providing emission benefits for 20 years or more. In general, the Carl Moyer 
Program has provided a very cost-effective means of achieving these reductions, 
averaging below $5,000 per ton of NOx reduced. 

California has made progress in reducing the emissions from new diesel engines and 
significantly more progress will be made over the ,next ten years. However, this 
progress will be tempered by large increases in the number of heavy-duty vehicles (12 
percent statewide and 23 percent in the South Coast Air Basin between 2000 and 
2010). In addition, diesel engines tend to operate for 20 years or more, making a clean 
air strategy unreliable if it relies solely on new engine standards. 

The State Implementation Plan (SIP) is California’s long-range plan to achieve clean 
air. This federally-enforced Plan includes near-term emission reductions from heavy- 
duty diesel engines in order to achieve our overall air quality commitments. The Carl 
Moyer Program provides these critical near-term emission reductions to help California 
meet its air quality obligations. 

. . . 
111 
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The Carl Moyer Program’s ability to expedite the replacement of diesel engines has 
made it AR& key near-term heavy-duty engine emission reduction program. Through 
the first three years of the program, local air districts and ARB have participated in a 
variety of conventional outreach methods, including solicitations, brochures and 
workshops, to attract participants. In the third year of the program, ARB and districts 
took additional action to attract emission reduction projects that would directly reduce 
air contaminants or public health risks in communities which were most significantly 
exposed to air contaminants. These new activities include advertisements in various 
languages in numerous local newspapers, publications, community newsletters, as well 
as targeted one-on-one outreach to small businesses in impacted communities. 

Beginning with the fourth year of the program, Section 43023.5 of the Health and Safety 
Code requires districts that contain more than one million inhabitants to spend at least 
fm percent of the state funding, until January 1,2007, in communities most 
significantly exposed to air contaminants, including communities of minority or low- 
income populations, or both. ARB staff is currently working with districts to implement 
this important new criterion and the results will be reported in the next annual report. 

The California Energy Commission (CEC) received funding in the second and third 
years of the program for infrastructure demonstration and advanced technology 
development projects. Infrastructure funding is a critical component to the success of 
the Carl Moyer Program. Local air districts and project proponents have leveraged 
CEC funds to establish natural gas fueling facilities capable of fueling hundreds of 
vehicles- The Advanced Technology Development Section helps finance the 
development of advanced emission-reducing technologies for heavy-duty engines, 
including add-on and retrofit technologies- 

To date, the Governor and the Legislature have appropriated a total of $114 million 
over the last four fiscal years to fund this important program. Local air districts have 
provided an additional $41 million in matching funds. Of this funding, CEC administers 
$9 million for infrastructure demonstration and advanced technology development 
projects. 

This report updates the status of the statewide program for the first three years as 
required by Health and Safety Code Section 44295. The report also contains 
-information on progress in implementing third year funds (2000/2001 fiscal year). 
Detailed information is provided regarding local air district programs, which include the 
status of state funds expended under the program, the types of projects and number of 
engines funded, and the emission benefits for each local program. Finally, the report 
addresses how the Carl Moyer Program has reduced public exposure to toxic diesel 
particulate matter. 

iv 
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I. 

BACKGROUND 

Diesel-fueled engines, a major source of air pollution, power most trucks, buses, many 
types of off-road equipment, locomotives, and ships. Diesel-fueled engines emit a 
complex mixture of thousands of gases, vapors, and particles. These include smog- 
forming oxides of nitrogen (NOx), fine particles less than 10 microns in size (PM&, as 
well as more than forty substances currently listed by the Air Resources Board (ARB) 
as toxic air contaminants. This chapter describes current statewide NOx and PM 
emissions and explains the need for incentive programs to assist California in reducing 
emissions from heavy-duty diesel engines. 

A. Total NOx And PM Emissions 

Although heavy-duty engines and vehicles account for less than five percent of 
California’s vehicle population, they produce approximately 40 percent of the state’s 
NOx emissions, a smog-forming pollutant. Furthermore, fine particulate matter exhaust 
from heavy-duty diesel engines has been identified as a toxic air contaminant that can 
cause cancer. Total statewide emissions of NOx and PM10 are about 3600 tons per 
day and 2300 tons per day, respectively (2000 inventory). Statewide NOx and PMIo 
emissions from selected categories of heavy-duty engines are shown in Table I-l _ 

Table I-l 
Statewide Annual Average Emissions from Selected Heavy-Duty Engine 

Categories 

a) Emissions from heavy-duty trucks and buses over 14,OOOlbs GVWR. Emissions based on EMFAC2001 v2-8. 
b) Emissions from all off-road compression-ignition (Diesel) Engines in the current OFFROAD emissions model. 
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6. State Implementation Plan (S!?) 

In 1994, ARB, along with interested industries, environmental groups, other government 
agencies, and air quality experts, created a long-term plan designed to clean up 
California’s air. That long-term plan, known as California’s 1994 SIP for ozone, relies 
upon various measures to meet California’s clean air goals. 

The SIP calls for more stringent emission standards for both on-road and off-road 
.heavy-duty engines in California. For categories where California is preempted by 
federal law from setting emission regulations, the SIP calls for new national or 
international emission standards- California is preempted from setting emission 
standards for new farm and construction equipment less than 175 horsepower (hp), 
marine vessels, new locomotives and new engines used in locomotives, and aircraft. 

The state has made significant progress in setting the emissions standards specified in 
the SIP. In 1995 and 1996, ARB, U.S. EPA, and manufacturers of diesel engines 
signed agreements to reduce emissions from on- and off-road heavy-duty diesel 
engines. In 1997, based on the agreement with on-road heavy-duty diesel engine 
manufacturers, U.S. EPA established a more stringent national standard for heavy-duty 
truck emissions beginning with the 2004 model year. ARB approved a similar standard 
in 1998. As part of a settlement among engine manufacturers, U.S. EPA and ARB, the 
majority of the engine manufacturers have agreed to achieve 2004 standards in 2002. 
US. EPA and ARB have established even tighter emission standards for heavy-duty 
trucks starting in 2007. The U.S. EPA and ARB have also adopted more stringent 
emissions standards for off-road heavyduty equipment. These Tier 3 standards for 
hydrocarbon and NOx will be phased in beginning in 2006. 

U.S. EPA has adopted mere stringent emission standards for off-road diesel 
equipment, including locomotives and marine engines- In 2000, the International 
Maritime Organization (IMO) adopted a protocol, which, if ratified by the member 
nations, will reduce emissions from new ships, and will be retroactive to January 1, 
2000. Other actions include a Vessel Speed Memorandum of Understanding (MOU) 
between the Ports of Los Angeles and Long Beach, the shipping industry, ARB, the 
SCAQMD and U.S. EPA. This MOU calls for oceangoing ships to voluntarily limit their 
speeds while entering or leaving the participating ports. The preliminary MOU was 
implemented on May 1, 2002 as a demonstration project. The full implementation of 
the MOU is expected to result in regulations to limit emissions from domestic vessels- 
MOUs with two railroads will further reduce in-use emissions from locomotive engines in 
the SCAQMD non-attainment area, and a pending MOU will reduce emissions from 
airport ground support equipment and local ports in the SCAQMD. 

In addition to more stringent emission standards, the SIP also calls for emission 
reductions from market-based measures SIP Measure M4, for example, calls for 
incentives for the early (pre-2004) introduction of lower-emission heavy-duty trucks and 

2 



buses. Other measures focus on incentives as part of the strategy to meet long4erm 
emission reduction commitments in the SIP. The majority of future reductions (80 to 90 
percent) will be achieved through emission standards for new engines and MOUs, and 
not through incentives. However, emission reductions must occur in the early years for 
California to meet its SIP commitments- Table l-2 shows total SIP commitments for 
reducing NOx emissions for selected categories of heavy-duty engines in the South 
Coast Air Basin using the emission inventory at the time the SIP was developed. 

Longer-term commitments I u Y 

a. Based on EMFAC 7G model, which wai used to develop the 1899 So 

Table l-2 
NOx Emission Reduction Commitments in the SIP 

(South Coast Air Basin) 
Source Category 2005 2010 

NOx NOx 
(tpd) (tpd) 

On-road heavy-duty vehiclesa 35 62 
Off-road equipment 15 64 
Marine vessels 11 15 
Locomotives 11 17 

. . I 

h Coast SIP. 

The draft 2002 Clean Air Plan is ARB’s vision of continued progress towards this goal, 
through a combination of established and new air quality programs. Under state law, 
ARB is responsible for coordinating the efforts of all levels of government to attain and 
maintain health-based air quality standards. The Plan is an agglomeration of strategic 
plans aimed at reducing California’s air pollution and meeting ARB’s obligations under 
state law. More specifically, the Plan will help ARB work with environmental justice 
communities to develop near-term actions to reduce the health risk from air pollution, 
identify new measures to reduce emissions by 2005 to help attain the federal ozone 
and inhalable particle standards in the San Joaquin Valley, seek opportunities to reduce 
exposure to diesel particles statewide, meet the federal one-hour ozone standard in the 
Los Angeles area, and continue to reduce the adverse health impacts of air pollution 
beyond 2010. 

6. The Role of Incentive Programs in California’s Clean Air Commitments 

Retrofits, repowers, and alternative fuel technology can be very cost-effective for a 
particular project. However, in the near term they may not be technically feasible and 
cost-effective for a broad enough segment of the market to justify a regulation. As 
such, incentives are needed to take advantage of cost-effective reductions by paying a 
vehicle or equipment operator for going beyond what is required. 

3 
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Stringent emission standards will result in significant emission reductions. However, 
many of the regulated categories are dominated by large diesel engines that last a long 
time and are typically rebuilt two to three times over their service lifetime. To meet the 
impending federal attainment deadlines, California must retrofii or repower to reduce 
emissions from existing engines, and introduce new technology (like alternative fuels) in 
markets where opportunities exist. 
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Il. 

THE GENERAL PROGRAM 

Jhe purpose of the Carl Moyer Program is to reduce NOx emissions by providing grants 
to cover the incremental cost of cleaner heavy-duty vehicles and equipment, thereby 
reducing toxic PM emissions as well. This chapter includes a discussion of the overall 
requirements and the administration of the Carl Moyer Program. 

A. The Administrative Role of ARB, CEC, and Participating Districts 

The Carl Moyer Program provides funds for three types of projects: engine projects, 
infrastructure Demonstration prajects, and Advanced Technology Development 
projects. 

The Administrative Role of ARB 

ARB oversees the development and administration of the largest portion of the Carl 
Moyer Program that covers engine projects. ARB works with the public, local air 
districts, port authorities, industry, and environmental groups to develop and refine 
program guidelines The guidelines describe the types of eligible projects and the 
criteria to qualify those projects, while providing formulas to calculate the emission 
benefits and cost-effectiveness. ARB also provides on-going assistance to local air 
districts with program administration and technology status. In addition, ARB reviews 
and monitors the progress of local districts’ implementation of the program. 

2. The Administrative Role of CEC 

CEC develops guidelines and oversees two key portions of the program: Infrastructure 
Demonstration and Advanced Technology Development Sections. CEC received $4 
million in the 1999-2000 FY budget and $5 million in the 2000-01 FY budget for these 
portions of the program. The Infrastructure Demonstration portion of the Carl Moyer 
Program helps provide districts with the means to fund alternative fuel infrastructure to 
fuel Carl Moyer funded vehicles. The Advanced Technology Development Section 
supports the development of advanced emissions-reducing heavy-duty technologies. 
CEC issues a formal solicitation for both programs. Districts implement projects in the 
Infrastructure Demonstration Section and CEC administers the Advanced Technology 
Development projects. 

3. The Administrative Role of Participating Districts 

Participating local air districts implement the program according to ARB and CEC 
guidelines. implementation includes program outreach, project solicitation, project 
evaluation, award of grants, and project monitoring to ensure the emission reductions 
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are actually achieved. During the first year of the program (fiscal year 1998/I 999) 
sixteen air distrjcts implemented local programs- In the second year (fiscal year 
1999/2000) twenty districts implemented local programs. Projects funded in the first 
and second year were selected on the criteria outlined in the Carl Moyer Program 
Guidelines, approved by the Board in February 1999. In the third year (fiscal year 
2000/2001) twenty-two districts applied to implement local air programs- Projects 
funded with third year funds follow criteria outlined in the modified guidelines approved 
by this board on November 16,200O. 

Private companies or public agencies that operate heavy-duty engines in California may 
apply to local air pollution control or air quality management districts for engine or 
infrastructure grants. ARB developed the guidelines to provide each district the ability 
to design a program to meet specific local air pollution challenges. Each district has the 
option to set more stringent criteria than those listed in the guidelines, such as limiting 
funds for certain engine applications. Commonly, districts issue one or more formal 
solicitations for engine/vehicle and infrastructure projects. Companies and agencies 
that manufacture engines, advanced control technology, or retroftis for engines apply to 
CEC for advanced technology development grants. Under the Infrastructure 
Demonstration Section of the Program, CEC must solicit applications for a broad mix of 
fueling and electrification infrastructure projects. CEC issues a solicitation to local air 
districts who, in turn, fund specific infrastructure projects. The Advanced Technology 
Development Guidelines required applicants to provide market projections reflecting a 
fully commercialized product. 

B. Funding 

The Governor and the Legislature have appropriated annual funds to the Carl Moyer 
Program over three fiscal years (199811999, 1999/2000, and 2000/200-l ) which total 
$98 million dollars. 

1. State Funds 

In the first year, ARB received $25 million to fund engine projects that met Board 
approved program guidelines- ARB encumbered the first year funds through 
subventions to 16 local air pollution/air quality management districts that applied to 
administer the program. The local air districts expended these funds to cover the 
incremental costs of heavy-duty engine projects that are cleaner than required by any 
federal, state, or local government. In the second year (1999/2000), $23 million was 
appropriated to fund an expanded Carl Moyer Program, which included infrastructure 
demonstration and advanced technology development sections. Of these funds, $19 
million was designated for ARB and local air districts to pay for engine projects- The 
remaining $4 million was designated for CEC for infrastructure demonstration and 
advanced technology development projects. 
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Iln the second year of the Program, ARB and the Carl Moyer Program Advisory Board 
submitted separate reports to the Governor and the Legislature pertaining to the status 
and success of the Carl Moyer Program. The Governor and the Legislature responded 
by appropriating $50 million for the third year - $45 million to fund engine projects and 
$5 million to fund infrastructure and advanced technology development projects. 
Enacted in 2001, Section 43023.5 of the Health and Safety Code requires participating 
districts, containing one million or more inhabitants, to expend no less than 50 percent 
of the funding the district receives from the state until January 1, 2007, in communities 
most significantly exposed to air contaminants, including communities of minority 
populations or low-income populations, or both. Districts affected by this section 
include San Diego APCD (SDAPCD), SCAQMD, San Joaquin Valley APCD 
(SJVAPCD), Bay Area AQMD (BAAQMD), and Sacramento Metro AQMD (SMAQMD). 
Each district is responsible for incorporating the requirements of this section into its 
program solicitation and administration. ARB assists in this effort by providing 
information on pollution levels and areas of risk throughout the state. In addition, ARE3 
conducts outreach efforts in affected communities to inform citizens about ARB 
incentive programs. 

2. District Matching Funds 

The third year program operated under the Carl Moyer Program Guidelines, dated 
November 16, 2001. In the first three years, state funds for the program totaled $98 
million - $25 million for the first year, $23 million for the second year, and $45 million for 
the third year. During the first two years, districts provided $1 in match funding for 
every $2 of Carl Moyer Program funding for engine incentives. Program funds in the 
first two years, including districts’ matching funds for infrastructure, totaled about $71 
million. State funds for the third year program were increased to $50 million. At the 
increased funding level, districts would not have been able to provide increased 
matching funds. Hence, the matching fund requirement for the third year was capped 
at $12 million statewide. This is equivalent to a match of about $1 for every $3.68 
received from state funds. 

Districts and port authorities are required to provide matching funds in order to receive 
state funding to implement a local program. Of those match funds, districts and port 
authorities may use up to 15 percent as in-kind contributions (i.e., administrative costs). 
The matching fund requirement is crucial, because it obligates those responsible for 
program selection, monitoring, and enforcement to make a monetary commitment to 
the project. 

C. Program Criteria 

The program is still in the process of administering the third year funds. A total of 
twenty-one air districts applied for third year funding. Third year projects will be 
evaluated according to the Carl Moyer Program Guidelines, dated November 16, 2000. 
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I. Eligible Heavy-Duty Engine Categories 

The engine portion of the Carl Moyer Program, administered by ARB and the local 
districts, funds the incremental cost of cleaner heavy-duty vehicles and equipment in 
the following categories: 

On-road motor vehicles over 14,000 pounds gross vehicle weight rating 
‘Off-road equipment over 50 horsepower 
Marine vessels 
Auxiliary Power Units (APUs) 
Locomotives 
Stationary agricultural pump engines 
Forklifts 
Airport ground support equipment 

The program is not intended to fund engine research and development, certification 
testing, training, or operational controls. 

2. Replacement Engines 

The types of replacement engines vary by project category. For some categories, the 
only technology currently available that can achieve significant, cost-effective emission 
reductions is alternative-fuel technology. For other categories, baseline (pre-project) 
emission levels are very high, and substantial emission reductions can be achieved with 
new diesel engines- In the first three years of the program about 3,867 engines (both 
on- and off-road) were funded statewide. Of those engines, 1,809 were alternative fuel 
engines, 209 were electric motors, and the remaining 1,653 were diesel-to-diesel 
repowers. Chapter III contains a detailed explanation of the projects funded through 
each local air district. 

The program is designed to provide districts with flexibility to work with project 
proponents to submit heavy-duty engine projects that are not included in the guidelines 
for ARB’s consideration on a case-by-case basis. ARB evaluates those projects based 
on technological feasibility, the potential for real, quantifiable emission reductions, cost- 
effectiveness, and the likelihood of other applicants going forward with that type of 
project. ARB’s Executive Officer has the authority to determine whether the project is 
eligible for funding. 

3. Infrastructure and Fuel Costs 

District-funded infrastructure projects qualify as matching funds for the Carl Moyer 
Program. Funds used to purchase or upgrade infrastructure must support equipment 
and vehicles meeting the Carl Moyer Program criteria. In addition, CEC administers the 
Carl Moyer Infrastructure Demonstration Section of the Program. Air districts apply 
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directly to CEC to receive those funds. If a district receives funds from CEC to pay for 
infrastructure, those funds would not qualify as district matching funds to implement the 
Carl Moyer Program. 

Under the Carl Moyer Program the local air districts are allowed to pay for the 
incremental fuel costs of alternative fuels or alternative diesel, provided those funds 
come from the air district’s budget. Any funds that a district uses to pay for incremental 
fuel costs count as matching funds. Incremental fuel costs are considered as the 
increase in cost of alternative fuels or alternative diesel over diesel. District funds 
would pay for those increases in fuel costs that occur as a result of a conversion or new 
purchase of an engine that qualifies for Carl Moyer Funds. 

4. Cost-Effectiveness Criterion 

Each project must meet a specific cost-effectiveness level - an allowable cost per ton 
of pollutant reduced. The cost-effectiveness level is based solely on Moyer program 
funds and those motor vehicle registration fees that are used to pay for the engine. In 
the first two years of the program, the cost-effectiveness limit was $12,000 per ton of 
NOx reduced. In 2000, the limit was increased to $13,000 per ton to account for cost of 
living adjustments since program implementation. In general, districts have funded 
projects that were well below the required cost-effectiveness limit. In the first two years 
of the program, cost-effectiveness averaged $5,000 per ton of NOx reduced. In the 
third year the average cost-effectiveness for a NOx ton reduced was $4,000. 

D. Program Changes 

In October 1999, the Carl Moyer Program was codified into the Health and Safety 
Code. Section 44297 of the Health and Safety Code established a thirteen-member 
Carl Moyer Program Advisory Board (Advisory Board) with the responsibility of making 
recommendations on the need to continue the program, the amount and source of 
continued funding, and program modifications, if necessary. The Advisory Board 
recommended that the program continue at an increased funding level through 2010 
and that the district match fund requirement be capped consistent with the 
requirements at the $25 million funding level. The Governor and the Legislature 
responded by amending Health and Safety Code section 44287 (f), to allow ARB to 
modify districts’ matching fund requirement. The Advisory Board also recommended 
that a 25% PM reduction target be set for the statewide program, with a 25% local 
program requirement on air districts designated as non-attainment for the federal PM 
standard. 

The Board approved modifications to the February 1999 guidelines on 
November 16, 2000 (http:www.arb.ca.gov/msprog/moyer/approved-htm). The revised 
guidelines include recommendations that the Advisory Board made to the Governor and 
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the Legislature and technical modifications based on ARB’s and locat air districW 
experiences with the first two years of the program. The new guideiines aff&t projects 
funded with third year funds and beyond. 

The revised guidelines included various changes to the program: 

A 25 percent PM emission reduction requirement for local programs in districts that 
are designated as serious non-attainment for the federal PM standard 

A 25 percent PM emission reduction target for the statewide program 

A new cost-effectiveness limit of $13,000 per ton of NOx reduced. The cost- 
effectiveness limit was adjusted to account for cost of living increases over three 
years 

The removal of a funding “cap” on off-road and stationary agricultural irrigation 
pumps 

A new funding category - Auxiliary Power Units (The Carl Moyer Program funds will 
pay for the installation costs of auxiliary power units on on-road trucks, up to $1,500 
per unit for conventional technologies and up to $3,000 for fuel cell APUs.) 

A $12 million cap over the statewide matching funds if state budget appropriated 
program funds exceed $25 million in a particular fiscal year 

Baseline emission factors were modified to account for adjustments made in the 
inventory based on new approved ARB on-road and off-road models 

Allowance of district funding for incremental fuel cost for alternative fuels and 
alternative diesel fuels on a case-by-case basis 
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DISTRKT HEAVY-DUTY ENGINE PROGRAMS 

The Board approved the original Carl Moyer Program Guidelines in February 1999. To 
date, the program has received and administered $98 million to fund the program for 
three years. Of those funds, over 95 percent has been allocated to pay for engine 
projects. Over the three years of the program, twenty-two air quality management/air 
pollution control districts applied to implement local programs. First and second year 
funds were distributed to districts to implement local programs in June 1999, and April 
2000, respectively. ARB distributed the third year funds to districts in January 2001_ 
This section of the report describes ARB’s efforts in administering the statewide 
program, along with a brief description of the program requirements met by each of the 
local district programs. This section also provides the status of each district’s program, 
the types of engines funded, and the estimated emission reductions. 

A. District Participation Solicitation 

During the development and implementation of the Carl Moyer Program, ARB 
established the Incentive Program Implementation Team (IPI Team). The IPI Team is 
a working group of representatives from local air districts, CEC, U.S. EPA and ARB. 
The IPI Team meetings provide ARB and districts with an opportunity to exchange 
ideas that will encourage district participation and facilitate local program 
implementation. These meetings also provide districts the opportunity to discuss 
potential projects, receive assistance and direction with outreach, and share technical 
challenges pertaining to projects in each district. The IPI Team meets several times 
each year in different districts throughout California. 

ARB solicits district participation in the Carl Moyer Program through formal written 
invitations. Formal solicitations were sent - each representing the year of funding ( 
Year I - $25 million, Year 2 - $19 million, and Year 3 - $45 million). 

ARB staff evaluates each district application to ensure that adequate match funding 
was committed and that already funded matching projects meet the guidelines for each 
program year. Upon application approval, ARB staff provides each district with a Grant 
Award and Authorization Form for the district to sign and return to ARB authorizing the 
districts’ participation in the Carl Moyer Program. Each district is authorized to receive 
an initial disbursement of IO percent or $100,000 (the larger of the two amounts). As 
districts provide ARB staff with documentation showing the need for additional funds, 
along with a disbursement request, ARB staff provides the districts with additional 
funds. Table A -1 in appendix A illustrates ARB’s schedule for solicitations, grant 
awards, and program evaluations. 
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ARB staff considered several methods of public outreach to inform Californians about 
the Carl Moyer Program. ARB designed a statewide brochure describing the agency’s 
mobile source incentive programs and has made it available to the public at 
conferences and public requests. ARB staff also attends conferences, such as the 
Tulare Fam-r Show, the California Trucking Association annual meeting, and the Pacific 
Maritime Association Convention promoting the program throughout California. At the 
request of local air districts, ARB staff attends local air district workshops to educate the 
public on-how the Carl Moyer Program would benefit their local community. ARB has 
also made an effort to conduct workshops in various locations throughout California. 
ARB staff individually met with districts during the summer of 2001 to discuss each 
district’s specific program needs. In 2001, ARB began a significant effort designed to 
inform fleets, local government agencies, and others about the opportunities available 
through the Carl Moyer Program and other state and local incentive programs. This 
effort is targeted at those communities most severely impacted by air pollution. 

B. Participating Districts 

A total of twenty-three districts applied and received funding from ARB to implement the 
Carl Moyer Program in the first three years, as described in Table 111-1. Over the 
course of three years the annual number of participating districts has increased from 16 
to 22. 

Since the program began, one district has opted to withdraw from the program. Kern 
County APCD declined second year funding and part of the first year funding. Northern 
Sonoma APCD missed the second year application deadline, but has since resumed its 
participation. ‘Overall, the Carl Moyer Program has seen a steady increase in district 
participation- 
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Table III-1 
Participating Districts 

Antelope Valley APCD 
Bay Area AQMD 
Butte County AQMD 
Colusa County APCD 
Feather River AQMD 
Glenn County APCD 
Imperial Countv APCD 
Kern County APCD 
Mendocino Countv AQMD 
Mojave Desert AQMD 
Monterey Bay Unified APCD 
North Coast Unified AQMD 
Northern Sierra AQMD 
Northern Sonoma County APCD 
Placer County APCD 
Sacramento Metropolitan AQMD 
San Diego County APCD 
San Joaquin Valley APCD 
San Luis Obispo APCD 
Santa Barbara County APCD 
Shasta County APCD 
South Coast AQMD 
Tehama County APCD 
Ventura Countv APCD 

@. Program Requirements Met By Local District Programs 

In order to administer the Carl Moyer Program locally, districts must meet the following 
three general program requirements: 

l Districts must provide match funding for any Carl Moyer Program funding 
received from ARB. 

0 District-funded match projects must meet the project criteria for the respective 
source category as described in the Carl Moyer Program Guidelines. 

l Projects funded before December 31, 2000 had to meet a maximum cost- 
effectiveness criterion of $12,00O/ton of NOx emissions reduced. Projects 
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funded after December 31,ZOOO must meet the maximum cost-effectiveness of 
$13,00O/ton of NOx reduced. 

D. District’s Program and Match Funding 

For three years of the program, ARB has distributed a total of $87.2 million (24.5 
million - 1 st year, $18.6 million - 2”d year, $44.1 million) to the participating districts to 
fund engine projects. The remaining $1.78 million (two percent of $87.2 million) was 
appropriated to ARB to administer the statewide program. The funds for each district 
were allocated based on population and the districts’ SIP incentive based 
commitments. Table Ill-3 lists the districts that have participated in the Carl Moyer 
Program and the funds allocated to each district by program year. 
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Table M-2 
Final Program Funding 

I Allocation I Allocation I Allocation 

Placer County APCD I -I - 1 SMAQMD will 

Colusa County APCD 
TOTAL $24,500,000 $18,620,000 ~$44,100,000 

In the first three years of the Carl Moyer Program, matching funds statewide totaled 
roughly $33.6 million. In the third year, program funds exceeded $25 million. The Carl 
Moyer Program Guidelines cap the statewide matching funds at $12 million. Each 
district had to provide $1 in matching funds for every $3.68 received from ARB in the 
third year of the program. 
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Table Ill-3 
Required Matching Fundsa 

District j Source I Year II I Year Ill 
Name 

SCAQMD _ _ MSRC, $ 5637,796 !I&1 74,884 $5,373,020 

SJVAPCD 
BAAQMD 
SMAQMD 

SDCAPCD 
VCAPCD 

Clean Fuels Fund 1 
DMVb Fund, CMAQ, !§ 2,199,901 $1393,726 $ 2,080,266 
DMV Fund $ 1,250,000 $ 940,000 $ 1,171,737 
DMV Fund, $ 963,896 $ 838,521 $ 1,063,838 
Measure & 

DMV Fund $ 542,831 $ 404,749 $ 503,495 
DMV Fund, $ 430,111 $ 322.780 ii 420.017 

MDAQMD 
AVAPCD 
SBCAPCD 

District Fees 
DMV Fund, CMAQ 
DMV Fund 
DMV Fund, 

$ 422,896 $ 317,839 $ 417,831 
$ 151,286 $ 112,500 $ 122,449 
$ 151,286 $ 112,500 $ 122.449 

KCAPCD 

MBUAPCD 
SLOAPCD 

Mitigation Fee 
DMV Fund, Excess 
Emission Fees 
DMV Fund 
DMV Fund, 

$ 112,500 

I 132vgoo 
$ 72,591 

78,900 $ 41,598 

Projects - 

Total $12,250,003 $9,309,996 $12,000,001 
a. The district funding commitment may include up to 15 percent of its match funds as in-kind administration to implement 

the Carl Moyer Program locally. 
b. Department of Motor Vehicles. Many distkts receive funds from a surcharge on motor vehicle registition fees. 
c. Congestion, Mitigation, and Air Quality Fund 
d. A ballot measure which allocates half a cent of local sales tax in Sacramento for transportation improvements in me 

county. 
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Districts may use heavy-duty engine projects, alternative fuel infrastructure, and,in-kind 
administration (up to 15 percent of matching funds) as match funding projects. 
However, settlements, mitigation, and other funds have been used as well. Most 
districts use these funds as match funding for the Carl Moyer Program. In fact, several 
districts have established programs to fund grants for lower-emission on-road and off- 
road motor vehicle projects with the motor vehicle fee money. The Carl Moyer Program 
funding augments these existing programs. Many districts receive funds from a 
surcharge on motor vehicle registration fees (a.k.a. AB 2766, AB 434, and AB 4355 
funds). 

E. Project Types Funded Statewide 

To date, districts have paid for engines for almost every source category under the Carl 
Moyer Program. Engines were funded for heavy-duty line-haul trucks, urban transit 
buses, school buses, waste haulers, delivery trucks, off-road equipment, agricultural 
pumps, marine vessels, locomotives, and forklifts. The types of projects included new 
diesel engines, new alternative fueled engines and electric motors. Two categories 
eligible for funding under the Carl Moyer Program which, to date, have not received 
funding are auxiliary power units (APUs) and ground support equipment (GSE). On- 
road trucks that would benefit from an APU typically operate in more than one district, 
hence they have been difficult to fund. ARB hopes to fund APUs through the inter- 
district solicitation. A pending Memorandum of Understanding (MOU) with the major 
airports in South Coast, and expansion mitigation requirements for other large airports, 
have inhibited applications for GSEs. Of the funds spent to date, 50 percent paid for 
alternative fuel projects, 26 percent for agricultural irrigation pump projects, 16 percent 
for marine vessel projects, 4 percent for forklifts, and 4 percent other on-/off-road diesel 
repowers. Table Ill-5 lists the types of projects funded, the number of engines funded 
by fuel type, and the amount of funds spent. Figure Ill-l shows the percentage of funds 
spent by project type. 
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Table III-4 
Types and Number of Engines Funded Statewide 

Years I & II 2% Ill 

-~ 
Source Category1 Number of Engines Total Funds 
Equipment Type Alt Fuel ) Diesel Alt Fuel Diesel 

On-Road: 
Heavy-Duty Line Haul 32 $ 788,661 

Refuse Haulers 511 62 $16,023,480 $ 735,077 
Urban Transit Buses 850 $11.323.140 , 

School Buses 20 $ 3741542 
Other 327 106 $ 5,025,363 $ 1.862,823 

Off-Road Equipment: 
Agricultural ) 52 /- ) $ 535,492 

Construction I I 42 I- I $ 1.066.286 
Other 18 42 $ 194,545 0 ‘375:603 

Locomotives: 2 $ 820,000 
Marine Vessels: 182 - $14,162,390 
Agricultural Irrigation Pumps: 23 1878 $ 362,563 $20,414,223 
Forklifts (electric):- 209 $ 2.083527 

Total ( 1960 2396 1 $36,207,160 t 839,940,555 
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Percent Funding By Project Type 

Ag Pumps 
28% 

On Road 
48% 

Locomotives 
1% 

Off-Road 
2% 
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F. Environmental Justice Efforts 

State law defines environmental justice as the fair treatment of people of all races, 
cultures, and incomes with respect to the development, adoption, implementations, and 
enforcement of environmental laws, regulations, and policies. On December 13, 2001, 
the Board approved Environmental Justice Policies and Actions (Policies) that lay out 
ARB’s plan to incorporate environmental justice issues, consistent with the law, into all 
of ARB’s programs. The Policies focus primarily on the ARB as an organization, but 
also call for the collaboration of air districts to ensure that environmental justice policies 
are met. 

In addition to these Policies of the ARB, the Health and Safety Code Section 43023.5 
requires districts containing more than one million inhabitants to spend at least fiI%y 
percent of the state incentive funds, such as the Carl Moyer Program funds, to reduce 
or eliminate the disproportionate impacts of air pollution on low-income and minority 
populations. This requirement begins in FY 2001/2002 and impacts the air districts in 
Los Angeles (SCAQMD), San Francisco (BAAQMD), Sacramento Valley, (SMAQMD), 
San Joaquin Valley (SJAPCD), and San Diego, (SDAQPCD). 

Pursuant to these requirements, SCAQMD adjusted its FY2OW2002 program criteria 
to ensure it allocates at least half of its Carl Moyer Program state funds to projects 
directly benefiting areas that are most significantly impacted by air pollution, including 
low income communities or communities of color, or both. To ensure that they will meet 
legal requirements, SCAQMD will evaluate all its fourth year projects according to 
poverty level, PM exposure, and air toxic exposure. SCAQMD has defined its areas of 
poverty in areas where at least 10 percent of the population falls below the Federal 
poverty level. The district will also give consideration to all projects operating in areas 
with the highest fifteen percent of PM concentration. SCAQMD grants all projects 
operating within areas where the cancer risk occurs at a rate of at least 1,000 per 
million inhabitants. Those projects that fall under all these criteria will be considered 
projects directly benefiting areas of environmental justice. Other districts are reviewing 
the SCAQMD methodology and discussing the environmental justice criteria with ARB 
staff. 

Although the Section Code Section 43023.5 only applies to the few largest districts with 
a population of over one million inhabitants, other participating districts have reviewed 
the challenges they need to address to best define their areas of environmental justice. 
The issue of what variables to include to determine the boundaries around communities 
of environmental justice was a common theme among ihe less densely populated 
districts. Many of the less populated areas have small-disbursed communities whose 
demographics are hard to define. These disbursed small clusters can be either 
homogenous with the entire districts or too diverse in population to categorize as an 
environmental justice area. 
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Unlike more densely populated distri’cts, smaller communities do nothave defined 
property value depending on their location or neighborhood. This presents a problem 
when a district uses income or dwelling value as a variable to determine areas of 
environmental justice. These districts face a dilemma of whether to classify these 
areas as environmental justice areas or to exclude them. In these less densely 
populated areas, there may be homes of various values (i.e., a luxury home, a mobile 
home, and a middle-class home). Hence, the average house value of the community 
may not be representative of the community’s needs. 

The second issue less populated districts face is that some districts are extremely 
demographically homogenous. The low population count and similarity in occupations 
in some districts devoid them of defined areas of diversity. For example, unlike more 
populated districts that can establish the minority ratio of certain communities, smaller 
districts’ minority population is small and well distributed throughout the district. Hence 
the concentration or ratio of minority residents within a community is similar throughout 
the district. Therefore, depending upon how narrow or broad they interrupt the level of 
poverty or ethnicity ratio, district officials can find that their entire district is considered 
an environmental justice area or their entire district is devoid an environmental justice 
community. 

Despite these challenges, the Cari Moyer Program is an ideal program to address 
disproportionate air pollution in impoverished and minority communities. By design, a 
significant amount of projects occur in traditionally industrialized and pollution-impacted 
area. Urban transit buses usually operate in areas where people cannot depend upon 
personal transportation. A considerable number of alternative fueled transit buses have 
been funded through the Carl Moyer Program, significantly reducing exposure on inner- 
city corridors. Street sweepers and refuse trucks that operate daily in the community 
are also good candidates for replacement of older polluting engines. Citizens of small, 
rural communities and those who earn their living working in agricultural are exposed to 
harmful emissions from agricultural equipment. Districts such as San Joaquin Valley 
APCD have replaced hundreds of older engines in agricultural pumps, tractors and 
harvesters and other off-road equipment. 
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IV. 

Carl Moyer Program Inter-District Projects 

471 

A. Background 

Section 44286 of the Health and Safety Code gives ARB authority to reserve up to ten 
percent of the program’s funding for qualifying projects operating in more than one 
district. Every district is distinct in its methods of administration and operation of the 
Carl Moyer Program. Within the criteria of the guidelines, districts have found it difficult 
to coordinate funding a multi-district project. This is particularly true for truck APU 
projects. Trucks that could benefit from the. APUs typically traverse the state, crossing 
through several air districts. Therefore, ARB created an inter-district projects category 
with $501,750 in funding. 

B. Solicitation 

ARB released the solicitation for the Carl Moyer Program inter-District Projects on 
December 21, 2001. This solicitation was sent to more than 4,000 interested parties. 
Staff placed the solicitation on the web and announced it via the list serve/interested 
parties list. The solicitation was open to three types of Carl Moyer Program qualifying 
projects: locomotives, on-road vehicles, and marine vessels. Projects must operate at 
least 30 percent of the time outside of the home districts. Evaluation will be based on a 
combination of significant impact, administration and evaluation plan, significant 
emission reductions, cost-effectiveness, project schedule, and the projects ability to 
reduce or eliminate the disproportionate impacts of air pollution on low-income and 
minority populations. 

C. Inter-District Solicitation Application Schedule 

February ? 5. 2002 was the last day for interested parties to submit their applications to 
ARB. ARB received nine applications and has begun the evaluation process. Staff 
anticipates it will begin distributing award letters as early as May 2002. 
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v. 

CEC ADMINISTERED SECTIONS 

Sections 44284 and 44285 of the Health and Safety Code direct CEC to administer 
Fueling Infrastructure Demonstration and Advanced Technology Development Sections 
under the Carl Moyer Program. CEC received a total of $4.5 and $4.2 million in the 
1999-2000 and 2000-2001 FY budget for the respective sections. This chapter 
explains CEC’s administration of these sections and the status of the projects. 

A. The Infrastructure Demonstration Section 

The Infrastructure Demonstration portion of the Carl Moyer Program was designed to 
provide districts with the means for funding infrastructure for engine projects, other than 
standard gasoline or diesel, which would qualify for Carl Moyer vehicle funds. The 
program guidelines can be obtained on CEC’s website at www.enerw.ca.Qov. CEC 
must solicit applications for a broad mix of fueling and electrification infrastructure 
projects. The program solicitation is directed to the local air districts. Districts respond 
to the solicitation with specific project proposals. Funded facilities must dispense a 
minimum of 14,280 million Btus per year or 4,000 kWh of electricity per charger 
annually. Vehicles used to meet these thresholds must meet the Carl Moyer Program 
criteria for vehicles and equipment. 

1. Infrastructure Demonstration Section Status 

CEC developed program criteria and guidelines (criteria) for implementing the Carl 
Moyer Fuel Infrastructure Program. The criteria were released for public review in 
August 1999 and public workshops were held in San Diego and Sacramento during 
September 1999. The criteria were approved at a CEC Business Meeting in November 
1999. Under the CEC program, funds are distributed to air districts which solicit 
applications and expend funds in accordance with the criteria. This approach allows 
districts to coordinate funding for infrastructure that correlates to heavy-duty engine 
projects also funded under the Carl Moyer Program. CEC allocated $2 million for the 
Infrastructure Demonstration Section in 1999-2000. 

A Program Opportunity Notice (PON) was released to all California air districts in 
November 1999, but was canceled in March 2000, because of a lack of qualifying 
proposals representing critical, non-attainment air quality areas in California. 
A second PON was reissued in March 2000, and awards for fueling infrastructure 
totaling $2 million were made to eight qualifying districts. Those qualifying districts and 
the amount of funds requested and received are listed in Table V-l, below. 

23 



474 

Table V-l 
Infrastructure Fund sts and Allocations 

When completed, these fuel sites will furnish compressed natural gas (CNG), and 
liquefied natural gas (LNG) to more than 160 new Moyer-qualified trucks and dispense 
more than 304,000 million Btus of fuel annually. It is estimated that the projects 
proposed for funding will reduce NOx emissions annually by over 169 tons. Table V-2 
lists the applicants in each district, number of vehicles per site, total Btu’s dispensed, 
and estimated NOx reductions. 

$2 million was committed to support infrastructure implementation in 1999/2000, which 
was matched with more than $7 million from project participants. This means that every 
dollar of state funding was matched by over three dollars from program participants. 
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Table V-2 
infrastructure Projects 

1999-2000 

a. NOx reduction over life of project 
b. Projected Btus to be consumed annually 
c. Includes 20 School Buses 

Under the third year of the Carl Moyer Program, CEC allocated $2.5 million to pay for 
infrastructure demonstration projects. CEC issued a PON in October 2000, with 
proposals due December 1, 2000. CEC received a total of about $X&289,000 in funding 
requests for infrastructure. CEC awards for seven local air districts were approved in 
March 2001. Districts are currently in the process of finalizing agreements with 
applicants who have qualified for funds. The awarded districts and funding amounts 
are listed below in Table V-3. 
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Table V-3 
Infrastructure Program Awards 

2000-2001 

SCAQMD 
SJVAPCD 

District Funding Amounts 
$1,188,710 
$ 450.000 

BAAQMD s 25o:ooo 
SMAQMD $ 216,130 
VCAPCD $ 135,080 
Shasta County AQMD $ 135,080 
MDAQMD I $ 125.000 

TOTAL $2,500,000 

Table V-4 
Infrastructure Projects 

2000-2001 
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2. infrastructure Demonstration Section Challenges 

Air districts have had difficulty identifying project participants who are able to meet the 
requirements of the Carl Moyer Infrastructure Demonstration Section. It was 
anticipated that public and private fleets would take advantage of the Carl Moyer 
Program when purchasing new trucks and buses which met ARB’s optional NOx 
emission standard. This has not been the case. Lower NOx emission factors for refuse 
vehicles as specified in the November 2000 Carl Moyer Program Guidelines, and higher 
incremental cost for the lowest NOx emitting vehicles combine to make it difficult for 
fleets to qualify for Carl Moyer new vehicle funding. In addition, the statutory fuel 
throughput requirement of 14,280 million Btus annually requires a fleet to make a 
significant up-front monetary commitment in vehicle purchases before they can qualify 
for Carl Moyer Infrastructure Demonstration Section funding. 

Cost sharing of infrastructure projects by itself is not enough to convince fleets and 
individuals to purchase new vehicles that meet ARB’s optional low NOx standard. 
Those vehicles, which are able to meet the most stringent ARB emission requirements, 
do have a higher cost associated with them. That higher cost should also be 
considered in the cost-effectiveness calculation for fueling facilities in an effort to get 
the cleanest technology available on the road in the shortest possible time. Often, the 
fleets that purchase this clean technology are also the fleets operating late model or 
post-l 987 vehicles. Their purchase of an optional low NOx vehicle to replace one of 
their late model vehicles could also create a secondary market or resale market for 
those replaced late model vehicles. As more of these late model vehicles come to the 
secondary market, an operator of a pre-1987 high emission vehicle would have an 
opportunity to purchase a cleaner, mechanically-sound late model vehicle at a 
reasonable price instead of continuing to repair and operate an older truck. 

3. Need for Additional Infrastructure Demonstration Funding 

Based on CEC’s experience with the infrastructure programs, there is a need for 
continued infrastructure funding. Once infrastructure is established, there is opportunity 
to increase the number of alternative fuel vehicles by the host fleet and by other nearby 
fleets. Eventually, a network of stations can be established. This increases flexibility of 
the fleet for vehicle deployment and provides the opportunity to utilize alternative fuel 
trucks throughout a region and the state. Without continued funding, a number of 
infrastructure projects may never be started and additional clean low emission heavy- 
duty vehicles may never be purchased. 

B. Advanced Technology Development Section 

The Advanced Technology Development Section helps support the development of 
advanced emission-reducing technologies for heavy-duty engines, including add-on and 
retrofit technologies. The Health & Safety Code also requires that each project show a 
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strong commercialization plan to bring the technology from development to full 
commercialization. The CEC received a total of $4.2 million to fund advanced 
technology projects under the Carl Moyer Program. 

I. Program Status 

The CEC received a total of $4.2 million ($2 million for 1999/2000 and $2.2 million for 
2000/2001) to fund advanced technology development projects under the Carl Moyer 
Program. The California Legislature has not provided additional funding for future 
advanced technology development program solicitations- 

The CEC released Program Opportunity Notices (PONs) in November 1999 and 
November 2000 to solicit project applications. The PONs are solicitations for 
development of new and retrofit or add-on applications of both diesel and alternative 
fuel low emission technologies. CEC funded three projects with fiscal year 1999/2000 
funds. 

Table V-5 
Advanced Technology Development Section Grants 

FY 1999-2000 

Recipient 

Ceryx, Inc. 

Delphi Energy and 
Chassis Systems 
Engelhard Corp. 

Proposal Description 

Quad CAT Converter for NOx 
Reduction 
Development of HD Non-Thermal 
Plasma After-treatment 

Development of an EGR with DPX 
catalvsts 

Grant Amount 

$632,653 

$583,090 

$284,257 

The CEC awarded an additional $500,000 to the South Coast AQMD as part of a joint 
solicitation with the Department of Energy’s (DOE) National Renewable Energy 
Laboratory (NREL) to help fund the development of low-emission heavy-duty natural 
gas engines (Table V-6). 
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Table V-6 
Low-Emission Heavy-Duty Natural Gas 

Engine Development Grants 
FY 1999-2000 

Recipient Proposal Description 

Detroit Diesel Corporation 0.5 g/bhp-hr NOx Advanced Fuel Control Natural 
Gas Engine Development 

CumminsNVestport 0.5 g/bhp-hr NOx High Pressure Direct Injection 
Natural Gas Engine Development 

The Detroit Diesel Corporation 0.5 g/bhp-hr NOx natural gas engine project will result in 
a heavy-duty engine certified specifically for the transit market. This engine, announced 
for sale to transit agencies starting in October 2002, will introduce lean-an advanced 
bum technology that provides significant NOx emission beneftis. NOx reductions for a 
typical transit bus will be over one-third of a ton per year. The Cummins Westport 0.5 
glbhp-hr NOx natural gas heavy-duty engine is also being developed. This engine will 
include high-pressure direct-injection (HPDI) technology that provides diesel engine-like 
power and efficiency. Applications include transit buses, refuse trucks, and over the 
road trucks. 

The second PON solicited applications for FY 2000/2001. CEC received 12 qualifying 
applications, of which 4 were funded. A description of these projects is detailed in 
Table V-7. Appendix B contains a description of the program schedule and project 
description. 
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Table V-7 
Advanced Technology Development Section Grants 

FY 2000-2001 

Recipient Proposal Description Grant Amount 

ISE Research Corp. Development and Demonstration of $485,826 
Turbine-Driven Hybrid Electric Buses 

SCAQMD/Detroit Development of Very-Low NOx HD $200,000 
Diesel Corp. Natural Gas Engine Reliability 

Augmentation Project 
Sorbent Demonstration of a Retrofit NOx $440,000 
Technologies Corp. Filter for HD Stationary and Mobile 

Diesel Engines 
SCAQMD/NREL Development and Demonstration of $400,000 

GTL-powered HD Vehicles 
Retroftied with Control Technologies 
for Reduced NOx and PM 

The CEC awarded $250,000 to CaTlS to emission test CalTrans clean diesel service 
and the remaining $447,174 to the South Coast AQMD to fund a joint solicitation with 
NREL for the Next Generation Natural Gas Vehicle Program. Cummins Westport, inc. 
was awarded two separate grants.. 
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Table V-S 
Low-Emission Heavy-Duty Natural Gas 

Engine Development Grants 
FY 1999-2000 

Recipient 

Cummins Westport Inc. 

Cummins Westport Inc. 

Proposal Description 

Review and Development of Technologies for 
Next Generation Class 3-6 CNG Fueled Engines 
Preliminary Vehicle Design Development 
Proposal for the NREL Next Generation Natural 
Gas Vehicle 

2. Project Commercialization 

The Advanced Technology Development Guidelines required applicants to provide 
market projections reflecting a fully commercialized product. Based on these 
projections, the estimated California NQx reductions for 1999/2000 projects total over 
41 thousand cumulative.tons by 2005, and for 2000/200-I projects total over 24 hundred 
cumulative tons by 2005. The estimated reductions for 1999/2000 projects has been 
adjusted to reflect the loss of the Ceryx,project, which filed for Chapter 11 protection in 
November 2001. 

The successful development of NOx reduction technologies and their commercial ions 
will determine the actual NOx reductions. The final NOx emission reductions will 
depend upon: the availability of future Carl Moyer incentive funding to support projects 
using the technologies, the success of the Carl Moyer program and technology 
suppliers in supporting the marketing of NOx reduction technologies to individual 
customers, and customer use patterns with the vehicles or equipment that incorporate 
these technologies. 

3. Additional Funding For Advanced Technology Development Projects 

As future emission regulations become increasingly stringent, there will be a continuing 
need to foster the development of low-emission heavy-duty engine technology. The 
more stringent standards adopted for 2004 and 2007 engines reduce the emission 
benefits from existing low-emission engines and reduce their cost-effectiveness for 
prospective customers. Continued development of technologies that provide emission 
levels lower than required by regulation, or in advance of regulatory requirements, can 
provide a range of cost-effective options that qualify for Carl Moyer Program incentives- 
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However, engine and vehicle manufacturers need outside financial support to justify 
continued development and commercialization of such technology options due to - 
limited market demand. 

There is a provision in the engine portion of the Carl Moyer Program to fund add-on 
equipment or retrofits. This type of technology can provide significant cost-effective 
reductions. f-lowever, there is a lack of available technology. The Advanced 
Technology Development component of the Carl Moyer Program provides a level of 
financial assistance to technology developers to reduce the risk in developing these 
types of innovative technologies. 
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WI. 

ESTIMATED BENEFITS OF THE CARL MOYER PROGRAM 

The Carl Moyer Program was primarily designed to substantially reduce NOx, a smog- 
forming pollutant. Although PM reductions were also expected, they were not required 
to qualify for funding under the Carl Moyer Program. However, based on the Carl 
Moyer Program Advisory Board’s recommendations and the designation of PM as a 
toxic air contaminant, the Program now targets PM reductions as well. This chapter 
explains ARB’s estimate of air quality and public health benefits from the Carl Moyer 
Program. 

A. Statewide Program NOx Benefits 

All participating districts are required to provide program reports to ARB in June of each 
program year. That report must include estimated NOx and PM reductions and cost- 
effectiveness using the emission factors provided in the Carl Moyer Program 
Guidelines. ARB staff evaluates reports provided by districts and confirms the 
estimates of NOx and PM emission reductions. Staff also evaluates annual September 
30th reports on the status of districts’ current year programs. 

Districts have funded a variety of projects, with project life for each project varying from 
five to 20 years. In the first year, total NOx reductions were about 1466 tons per year 
(or about 4 tons per day). Once all of the third year program funds are obligated, ARB 
anticipates the program will reduce NOx emissions by about 14 tons per day. 

Because many projects last 10 or more years, ARB expects emission reductions to 
benefit air quality into the next decade. Table VI-I lists the amount of funds each of the 
districts obligated in the first three years, resulting in annual NOx emission reductions 
and cost-effectiveness over the first three years. Table VI-2 describes NOx emission 
reductions and cost-effectiveness by project category. 
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Table VI-I 
Program Nqx Reductions and Cost-Effectiveness 

Year I, Year II and Year 111 a \ 
1 Estimated Annual 1 Estimated 

District 
State Funds NOx Reductions 

Obligated To Dateb (tons/year) c 
Average Cost- 
Effectiveness I 

I 

Total I $77,498;248 f 4,132 1 $4,006 
tiotes: a. Some of the remaining project funds were not enough to fund one project, so the district combined funds to pay for a 

complete project. 
b. NOx reductions have been estimated based on obligated funds only. 
t. Average statewide program cost-effectiveness 
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Table Vi-2 
Statewide Benefits by Project Category 

Year I, II and Ill 

Source Category/ Source Category/ 
Equipment Type Equipment Type 

On-Road: On-Road: 
Heavy-Duty Line Haul 

Refuse Haulers 
Urban Transit Buses 

School Buses 
Other 

Off-Road: 
Farm Equipment 

Construction 
Other 

Locomotives: 
Marine Vessels: 
Agricultural Irrigation Pumps: 
Forklifts (electric): 

Heavy-Duty Line Haul 
Refuse Haulers 

Urban Transit Buses 
School Buses 

Other 
Off-Road: 

Farm Equipment 
Construction 

Other 
Locomotives: 
Marine Vessels: 
Agricultural Irrigation Pumps: 
Forklifts (electric): 

NOX NOX 
(tons/year) (tons/year) 

41 
432 
413 

4 
116 

36 
54 
52 
22 

698 
1767 
163 

41 $ 2,576 
432 $ 6,563 
413 $ 4,715 

4 $10,039 
116 $ 5,756 

36 $ 4,179 
54 $ 3,627 
52 $ 3,587 
22 $ 1,160 

698 $ 3,044 
1767 $ 2,353 
163 $ 5,057 

Cost-Effectiveness Cost-Effectiveness 
($/ton) ($/ton) 

$ 2,570 
$ 6,563 
$ 4,715 
$10,039 
$ 5,756 

$ 4,179 
$ 3,627 
$ 3,587 
$ 1,160 
$ 3,044 
$ 2,353 
$ 5,057 

B . Statewide Program Diesel Particulate Reductions 

The Carl Moyer Program was designed to assist California in meeting the NOx emission 
reduction goals in the 1994 SIP. Although the program does not focus on PM 
reductions, many of the funded technologies, such as electric motors, engine repowers 
and alternative fueled engines also reduce PM. Based on findings regarding the health 
implications of diesel PM, it has become more critical to include PM reductions in the 
Carl Moyer Program. The 2000 revised Carl Moyer Program guidelines set a statewide 
program goal to achieve a 25 percent emission reduction for PM for the third and future 
year program. Local air districts such as SCAQMD and SJVAPCD, which are in serious 
non-attainment for the federal PM standard, are required to meet a 25 percent PM 
emission reduction for the local program. 

In SCAQMD alone, more than 1700 alternative fueled engines were funded (in the first 
three years) which resulted in substantial PM emission reductions. Based on local 
program data (from the first three years) provided by the districts, AR9 estimates PM 
reductions from the Carl Moyer Program to be about 146 tons per year. Table VI-3 lists 
the PM emission reductions for the first three years, by district. 
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C. Environmental Justice Benefits 

Table VI-3 
Program PM Reductions 

Year I 8 II & III” 

PM 
District (tons/year) 

. 

SCAQMD 71- ’ 

l 
I 

SJVAPCD 55 
BAAQMD 32 
SMAQMD 23 
SDCAPCD 9 
VCAPCD 2 
MD, 
AVI 

AQMD 
. _-. iPCD 
-,ZAPCD CRf 
..-a .*-a- 

2 
0.4 
1 

Ml5UHl-‘LU 1.6 
SLOAPCD 4.3 
ICAPCD 1.4 
NSAQMD 1.3 
NSCAPCD 0.5 
NCUAQMD 2 
GCAPCD 0.7 
BCAPCD 0.2 
FRAQMD 0.3 
MCAQM- I “.“d 
TCACPD 11 

n I f-i RQ 

--- .-...- “. 1 

KCAPCD 0.1 
Total 

I 
717 9 a IL.” 

a. as ta County Air UualrQ I Management Ustnct 

Emission projects reductions from projects such as refuse haulers, urban transit and 
school buses, and agricultural irrigation pump engines and other agricultural equipment 
will benefit both inner-city and agricultural communities. Staff estimates that these 
projects provide NOx and PM emission reductions of about 10 tons per day and 600 
pounds per day, respectively. ARB sponsored targeted outreach is ongoing to enhance 
participation and ensure that emission reductions from this program are realized in 
areas that are often disproportionately impacted by air pollution- 
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Figure VI-? 

Potential NOx & PM Emission Reductions for Projects That Operate Throughout 
Inner-City & Agricultural Communities 

PM 

Inner-City Communities 
and Agricultural Areas 

Other Areas 
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SUMMARY AND RECOMMENDATIONS 

The Carl Moyer Program is providing near-term emission reductions that help reduce 
the adverse health consequences of California’s air pollution. This program has 
resulted in hundreds of tons of NOx reductions, as well as PM reductions. Emission 
reductions generated through the Carl Moyer Program will continue to provide air 
quality benefits into the next decade. 

The Carl Moyer Program has paid for the replacement of heavy-duty diesel engines that 
power urban transit buses, school buses, refuse trucks, and agricultural irrigation 
pumps. In fact, more than 70 percent of the projects funded fall into these categories. 
These vehicles and equipment operate in inner-city and agricultural communities where 
the majority of the air quality benefits from this program will be realized. 

B. Fourth Year Funding 

For fiscal year 2001/2002 the Governor and the Legislature allocated a total of $16 
million dollars. All but 2 percent, which will go to ARB administration, will be allocated 
to engine replacement projects. Since the fourth year funds were less than $25 million, 
the ratio of state to matching funds reverted to 2:l. A combination of match and Moyer 
funds will provide $23.5 million dollars for engines replaced in the fourth year. 

The formal solicitation was released in December 2001. The seven largest districts 
have already received their allocations. The remaining districts will receive their grants 
by the end of March. Colusa County APCD joined the program’s fourth year and 
Mojave Desert APCD declined fourth year funds to ensure the district could spend their 
current funds. Mojave Desert plans to reapply for any future funding. AR6 asks that 
participating districts, which are affected by Section 43023.5 of the Health and Safety 
Code, submit a description of their environmental justice guidelines and program 
implementation along with the Carl Moyer Program annual report due June 30, 2003. 

C. Funding Beyond the Fourth Year 

Currently, funds for the Carl Moyer Program are not included in the Governor’s 
proposed budget for fiscal year 2002/2003. Proposition 40 was placed on the March 
ballot when the Governor signed Assembly Bill 1602. A sum of $50 million dollars in 
bonds was set aside for ARB for grants to air districts, for projects that reduce air 
pollution in state and local park and recreation areas. Eligible projects shall meet the 
requirements of Section 16727 of the Government Code and shall be consistent with 
Section 43023.5 of the Health and Safety Code, the same section of the code which 
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established the Carl Moyer Program., Each district will be eligible for.grants of not less 
than $200,000 dollars. Five percent of the funds allocated to a district may be used to 
cover the costs associated with implementing the grant program. 

D. Need For Continued Funding 

Air districts statewide must continue to reduce emissions to meet federal air quality 
deadlines, meet and maintain healthful air quality levels, and reduce public exposure to 
toxic air contaminants. Incentive programs, such as the Carl Moyer Program, assist 
districts in achieving the necessary NOx and PM emission reductions to meet these 
objectives and requirements. Without an incentive program, emission reductions would 
have to be obtained from industry and other sources - reductions not typically as cost- 
effective - or through regulatory measures. In return, the program has provided a 
reduction of over a pound of smog-forming pollutants per person as well as significant 
reductions of toxic particles. 

The Carl Moyer Program reduces the economic and societal cost of NOx and PM 
pollution for all people of California in an efficient, environmentally sound, and equitable 
way. The $98 million in program funding for the first three years of this program cost 
California less than $1 per person per year for the 33 million people of California. 

Continued funding would help create a sustainable market for low-emission engines 
and chassis, enabling fleets to continue to have access to these technologies earlier 
than required. A continuing market also encourages manufacturers to expand their 
product offerings- 

The vision of the 2002 Clean Air Plan is to attain and maintain health-based air quality 
standards, reduce emissions of identified air toxins to the lowest level achievable, and 
systematically attack the serious problem caused by motor vehicles. The Carl Moyer 
Program is a noteworthy part of this strategic plan. 

E. Staff Recommendations 

Staff recommends that the Board 

l Approve this report on the Carl Moyer Program for transmittal to the Governor and 
the Legislature; and 

l Continue support for the Carl Moyer Program and efforts to identify continuing 
funding for the program. 
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1. South Coast AQMD 
2. San Joaquin Valley Unified APCD 
3. Bay Area AQMD 
4. Sacramento Metropolitan AQMD 
5. San Diego County APCD 
6. Ventura County APCD 
7. Mojave Desert AQMD 
8. Antelope Valley APCD 
9. Santa Barbara County APCD 
10. Kern County APCD 
Il. Monterey Bay Unified APCD 
12. San Luis Qbispo APCD 
13. imperial County APCD 
14. Northern Sierra AQMD 
15. Northern Sonoma County APCD 
16. Glenn County APCD 
17. North Coast Unified AQMD 
18. Butte County AQMD 
19. Shasta County APCD 
20. Feather River AQMD 
21. Mendocino County AQMD 
22. Tehama County APCD 
23. Colusa County APCD 
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This Appendix describes each district’s program including, by project category, the 
number of engines funded, the amount of funds granted, overall program NOx 
reductions and cost-effectiveness for statewide funds granted under the Carl Moyer 
Program. The subsections also describe each district’s process for selecting projects 
as well as the schedule for accepting applications. 

Table A-l 
ARB’s Solicitation Schedule 

District Name 

Guidelines Approved 
Year I 
2/99 

Year II Year III ’ Year IV 
Same as 1 1 l/O0 Same as 

Solicitation for Program App. 
Application Evaluations 

Funds Awarded 
District Program Report to 

5799 
6/99 
7199 

g/30/99 

Year I 
1 l/99 
12/99 

l/O0 -4/oo 
g/30/00 

1 l/O0 
l/O1 
2/01 

9/30/o 1 

Year 3 
12/01 

1/2 
ll/Ol-l/O2 

9/30/o 1 
ARB 

ARB Evaluation of Status 1 o/99 1 o/o0 1 o/o1 1 o/o1 
Reports 

District Annual Report to ARB 6/30/00 6/30/01 6/30/02 6/30/03 
ARB Evaluation of Annual 6/30/00 - 6/30/01 - 6/30/02 - 6/30/03- 

Reports 
District Final Report Due 

3/l/01 3/l/02 3/l/03 3/l/04 
7/31/2001 7/31/2002 7/31/2003 7131 J2004 
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Table A-2 
Participating Districts 

District Name 1998M999 1999/2000 200012001 200112002 
Year I Year II Year II1 Year IV 

Antelope Valley APCD X X X X 

Bay Area AQMD X X X X 

Butte County AQMD X X X 

Colusa County APCD X 

Feather River AQMD X X X 

Glenn County APCD X X X X 

imperial County APCD X X X X 

Kern County APCD X 

Mendocino County AQMD 

Mojave Desert AQMD 

Monterey Bay Unified 

X X X 

X X X 

X X X X 

APCD I 
North Coast Unified AQMD 1 x X X X 

Northern Sierra AQMD X X X X 

Northern Sonoma County 1 x X X 

APCD 
Piacer County APCD Applied 

Only 
Sacramento Metropolitan X X X X 

AQMD 
1 San Diego County APCD 1 

I 
x X X X 

1 San Joaquin Valley APCD 1 I x I x I 
1 ! ! , 

San Luis Obispo APCD / X X X X 

Santa’Barbara County X 

APCD 
Shasta County APCD 

South Coast AQMD 1 x 

Tehama County APCD 

Ventura County APCD 

A -2 



a. South Coast Air Qualitv Manaqement District (SCAQMD) 

in the first three years of the Carl Moyer Program, SCAQMD received $39,371,209 in 
state funding and matched more than $15185,700. South Coast has obligated more 
than 75 percent of their third year funds and has been allocated $7,055,564 from the 
fourth year program. 

The SCAQMD program announcement has been sent to more than 15,000 businesses, 
government agencies, and interested industries annually. Criteria for selecting projects 
are based on the current Carl Moyer Program Guidelines, with priority given to 
alternative fuel projects. The amount of funding requested in the first and second year 
of the program totaled about $72 million, exceeding the amount of funds that SCAQMD 
has available to fund projects in the first three years of the program. All funds in the 
first and second years of the program have been spent and SCAQMD released its RFP 
on January 19,200l to select projects under the third year program. South Coast has 
released a Request for Proposals (RFP) in December 2001 to request projects for the 
remaining $4.5 million in funding from the third year funds along with their $7 million 
from the fourth year funding. 

SCAQMD’s program has been very successful. The district has funded more than 
1,500 engines in the first three years. Some of the project participants that received 
funds in the South Coast during the first three years include Waste Management, 
Buntec Waste Industries, Sunline, Omnitrans, Los Angeles County Metropolitan Transit 
Authority, Lucky Stores, Marine Terminals, Homebase, Lowe’s HIW, Avery-Dennison, 
and Harbor Distributors. Table A-l lists the types of projects paid for with funds 
received from the ARB, the number of engines funded, and an estimate of funds 
obligated by project category. 

The staff of ARB estimates that SCAQMD’s program, using funds allocated by the 
state, will result in a total of approximately 1100 tons of NOx reduced annually, with an 
average cost-effectiveness of about $5,500 per ton of NOx reduced. ARB anticipates 
that approximately 71.4 tons of PM will also be reduced. 

Participating districts with one million inhabitants are required, by Section 43023.5 of 
the Health and Safety Code, to allocate at least fifty percent of the state funding to 
projects directly benefiting areas that are most significantly impacted by air pollution, 
including low income communities or communities of color, or both. In order to comply 
with this law, SCAQMD will evaluate all its fourth year projects according to poverty 
level, PM exposure, and air toxic exposure. SCAQMD has defined its regions of 
poverty where at least 10 percent of the population falls below the Federal poverty 
level. The district will also give consideration to all projects operating in areas with the 
highest fifteen percent of PM concentration. Those projects that contain the above 
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criteria will be considered projects directly benefiting areas of envirohmental justice. 

Table A-3 
Types and Number of Engines Paid For In the SCAQMD 

Carl Moyer Funds Allocated by ARB 

Number of 
Engines 

Year I 
Alt 

Fuel 
I 

Diesel 

86) 
1171 

Number of Number of 
Engines Engines 
Year II Year Ill 

Funds Total 

::I 1 Diesel 1 F?kl 1 Diesel 1 AltFuel 1 Diesel 

_’ 

Source 
Category/ 

Equipment 
Type 

On-Road: 
Refuse 
Haulers 
Transit 
Buses 
Other 

I-If 507 $9,908,906 

38 269 33 $4,573,170 $592,777 
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2. San Joaquin Valley Air Pollution Control District (SJVAPCD] 

Over the first three years of the Carl Moyer Program, SJVAPCD has received 
$15,232,232 in state funding. SJVAPCD has matched this amount with $5,873,893 in 
district funds. Currently, the district has obligated funds for the first, second, and third 
years. 

The disfrii=t’s initial RFP was designed to solicit project applications on a first-come-first- 
served basis until both first and second year funds were obligated. Criteria for selecting 
projects were based on the Carl Moyer Program Guidelines approved February 1999. 
For third year funds, SJVAPCD released its formal call for projects (CFP) on January 4, 
2001 to select projects, and received more than $25 million in funding requests. The 
district has a waiting list of applicants. 

SJVAPCD’s program has proven to be a great success, based on the projects that the 
district has funded in the first three years. The SJVAPCD program has been extremely 
popular with area farmers. Some of the types of projects that the district paid for 
include: agricultural pump engines, refuse haulers, street sweepers, tractors, line-haul 
trucks, and delivery trucks. Table A-4 lists the types of projects paid for using Carl 
Moyer Program funds allocated by the state, the number of engines funded, and an 
estimate of funds obligated by project category. AR9 estimates that with three years of 
funding, SJVAPCD will achieve approximately ? ,341 tons of NOx and more than 55 
tons of PM reductions annually, over the life of the projects. Based on the amount of 
funds that the district received from ARB, the district’s program cost-effectiveness 
averages about $3,30O/ton of NOx reduced. 

The vast majority of SJVACPD projects benefit farming communities. Many migrant 
workers work directly or in close proximity to the irrigation pumps. The emissions 
reduced benefit these migrant workers and their families. 
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Table A-4 
Types and Number of Engines Paid For in the SJVAPCD 

Carl Moyer Funds Allocated by ARB 

Funds Total 
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3. Bay Area Air Quality Manaqement District (BAAQMDj 

Qver the first three years of the Carl Moyer Program, BAAQMD received $8686,133 in 
state funding, matched with $3,361,737 in district funds. The district’s program was a 
competitive process focusing on cost-effectiveness. The district program focused on 
paying for locomotives, marine vessels, off-road agricultural equipment and irrigation 
pumps. -To date, 100 percent of first and second year funds have been awarded to 
projects and the district is in the process of completing contracts for the third year of the 
program. 

ARB estimates that state funds obligated by BAAQMD to date will produce 
approximately 597 tons of NOx and 33 tons of PM reductions annually, during the life of 
the projects. The district’s program cost-effectiveness for those funds averages about 
$2,00O/ton of NQx reduced. Some of the types of projects that the district funded 
include marine vessels, on-road engines, one off-road project, and two locomotives. 
Table A-5 lists the types of projects funded, the number of engines funded, and an 
estimate of funds obligated by project category. 

Table A-5 
Types and Number of Engines Paid For In the BAAQMD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of 
Engines Engines Engines Funds Total 

Source I 
I 

Year I . --- - I I Year II . --- _- I I Year Ill _ --_ ___ I I I 
Category/ I Alt I I Alt I I Alt I I I 

I 
I 

I 
I Equipment Fuel Diesel Fuel Diesel Fuel Diesel Alt Fuel Diesel 

pe 
I 13 $231.000 On-Road 

Off-Road 
Locomotives 
Marine Vessels 

Total 

I I - T-- ~I--- 
1 $ 19,800 

2 $820,000 

32 14 25 $7,705,323 

2 32 14 1 38 $820.000 87.956.123 

A -7 



502 

_- 

4. Sacramento Metropolitan Air Quality Manaqement District (SMAQMD) 

For the first three years of the program, SMAQMD received $7,514,437 in state funding 
matched with $2,866,255 in district funding. Since that time, the district has had an on- 
going heavy-duty incentive program in place and it has incorporated the Carl Moyer 
Program into that program. The district’s program is designed to select the most cost- 
effective projects to yield the greatest NOx reductions to meet Sacramento’s much- 
needed conformity and air quality plans. 

To date, SMAQMD has obligated and awarded both first and second year funds and is 
working to finalize the contracts from the third year. The vast majority of Sacramento’s 
funds went to agricultural irrigation pumps and agricultural off-road vehicles. The 
district also funded off-road equipment. 

ARB estimates that state funds granted to the district will provide approximately 611 
tons of NOx, and 23 tons of PM reductions annually over the life of these projects. 
Overall, the district’s program cost-effectiveness averages about $4,50O/ton of NOx 
reduced. Table A-6 lists the types of projects funded, the number of engines funded, 
and an estimate of funds obligated by project category. 

Table A-6 
Types and Number of Engines Paid For In the SMAQMD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of 
Engines Engines Engines Funds Total 

Source Year I Year II Year II 
Category/ Alt Alt Alt 

Equipment Fuel Diesel Fuel Diesel Fuel Diesel Alt Fuel Diesel 
Type 

On-Road: 
School Buses 1 41 I I I I 1 $120,000 1 

Off-Road: 
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5. San Dieqo County Aii Pollution Control District (SDCAPCD) 

In the first three years of the Carl Moyer Program, SDCAPCD received $3,745,503 in 
state funding and matched $1,451,075 in district funds. 

To date, SDCAPCD has obligated all of the first and second year funds, and is 
completing the implementation of its third year funds. The types of projects funded by 
SDCAPCD include alternative fuel urban transit and school buses, waste haulers and 
diesel marine vessel repowers. 

ARB estimates that in the first three years, SDCAPCD will reduce approximately 130 
tons of NOx, and 9.2 tons of PM annually, over the life of the projects. Overall, the 
district’s program cost-effectiveness averages about $5,50O/ton of NOx reduced. Table 
A-7 lists the types of projects funded, the number of engines funded, and an estimate of 
funds obligated by project category. 

Table A-7 
Types and Number of Engines Paid For In the SDCAPCD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of 
Engines Engines Engines Funds Total 

Source Year I Year II Year Ill 
Categoryl At Alt Alt 

Equipment Fuel Diesel Fuel Diesel Fuel Diesel Alt Fuel Diesel 

1 On-RI Dad 
Refuse Haulers 

Urban Transit 50 
9 1 $234,051 $20,872 

16 $677.920 
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6. Ventura County Air Pollution Control District fVCAPCD)- 

In the first three years of the program, VCAPCD received $3,049,342 in state funding 
and matched these funds with $1,172,908 in district funds. VCAPCD has received 
project applications for agricultural pump engines, marine vessel engines, and on-road 
engine repowers. VCAPCD estimated that the funding requests totaled more than $5.5 
million, which exceeds the amount of Carl Moyer Program funds that the state allocated 
to VCAPCD to implement its program over three years. 

To date, VCAPCD has obligated all of its first and second year funds and has allocated 
about sixty percent of its third year funds. The types of projects that the district has 
funded include alternative fuel refuse haulers, street sweepers, agricultural irrigation 
pumps, and marine vessels. 

The staff of ARB estimates that in the first three years of VCAPCD’s program, the 
district will reduce 90 tons of NOx and 2.1 tons of PM emission annually, over the life of 
the projects- Overall, the districts program cost-effectiveness averages about 
$2,90O/ton of NOx reduced. Table A-8 lists the types of projects funded, the number of 
engines funded, and an estimate of funds obligated by project category. 

Table A-8 
Types and Number of Engines Paid For In the VCAPCD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of Funds Total 
Engines Engines Engines 

Source Year I Year II Year II 
Category/ At Alt Alt 

Equipment Fuel Diesel Fuel Diesel Fuel Diesel Alt Fuel Diesel 
Type 

On-Road: 
Refuse Haulers 1 8 1 I 91 I 21 1 $1,390,353 1 

Off-Road: 
Other 5 $ 74,070 

Agricultural 4 3 $ 71,876 
Irrigation Pumps 
Marine Vessels 15 12 9 $1,498,024 

Total 8 24 9 12 2 12 $1,390,353 $1,643,975 
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7. Moiave Desert Air Quality Management District (MDAQMD) 

In the first three years of the Carl Moyer Program, MDAQMD has received $3,016,999 
in state funding to which it matched $1,158,507 in district funding. In the first two years, 
MDAQMD issued a CFP. The district mailed solicitations to the following industries: 
fuel distributors/utilities, railroad industry, transit agencies, school districts, alternative 
fuel vehicle/engine providers/associations, city/county state government fleets, 
public/private fleets, commercial delivery/distributions/associations, consultants, 
construction, Chambers of Commerce, waste haulers, manufacturing facilities, and 
military facilities. MDAQMD’s process for selecting projects is based on the total dollar 
amount of funding requests received in the first five business days following the release 
of the CFP. If funding requests did not exceed the amount of funds available in the 
district, projects were selected based on a first-come-first-served basis. If the total 
funding requests exceeded the money available, projects were reviewed and selected 
on a competitive basis. 

To date, MDAQMD has obligated all of its first year funds to fund 19 natural gas refuse 
haulers. Under the second year of the program, MDAQMD anticipates funds will be 
obligated to projects by June 30, 2002 for various on and off-road projects. MDAQMD 
is in the process of allocating its third year funds. MDAQMD has elected not to 
participate in the fourth year of the program. 

The ARB staff estimates that the first two years of MDAQMD’s program will result in 
approximately 32 tons of NOx reductions and 2.1 tons of PM reductions. Overall, the 
district’s program cost-effectiveness averages about $5,50O/ton of NOx reduced. 
Table A-9 lists the types of projects funded, the number of engines funded, and an 
estimate of funds obligated by project category. 
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Table A-9 
Types and Number of Engines Paid For In the MDAQMD 

Carl Moyer Funds Allocated by ARB 

Source 
Category/ 

Equipment 
Tvoe 

Number of Number of 
Engines Engines Funds Total 

Year I Year II 
Alt Alt 

Fuel Diesel Fuel Diesel Alt Fuel Diesel 

On-Road: 

Refuse Haulers 
Other 

Off-Road 

Total 

19 $ 845,791 1 
$ 394,976 

3 $ 34,678 

19 16 3 $1,240,767' $ 34,676; 
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8. Antelope Valley Air Pollution Control District (AVAPCD) 

AVAPCD has participated in three years of the Carl Moyer Program. It has received a 
total of $977;571 in state funding from the first three years of the program, which it has 
matched with $386,235 in district funding. AVAPCD will receive $210,149 from the 
fourth year funds. In the past, AVAPCD has sent out a CFP to solicit applications for 
program funding. 

To date, AVAPCD has obligated all of its first and second year funds, and will finish 
executing its third year funds by June 2002. AVAPCD’s program has primarily funded 
alternative fueled refuse vehicles. The NOx and PM reductions benefit residential 
neighborhoods as well as refuse workers who are directly impacted by the trucks’ 
emissions. 

Staff of ARB estimates that the first three years of AVAPCD’s program will result in a 
total of approximately 17 tons of NOx and 700 pounds of PM in annual reductions. 
Overall, the average cost-effectiveness for the districts program is about $9,00O/ton of 
NOx reduced. Table A-IO lists the types of projects funded, the number of engines 
funded, and an estimate of funds obligated by project category. 

Table A-l 0 
Types and Number of Engines Paid For In the AVAPCD 
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9. Santa Barbara County Aii- Pollution Control District (SBCAPCD) 

SBCAPCD received a total of $977,571 in Carl Moyer Program state funds, to which it 
has matched $386,235 in district funds. To date, SBCAPCD has obligated all of its first, 
second and third year funds to pay for marine vessel repowers, on-road projects such 
as the Clean Air Express Commuter Bus CNG Repower Project, and agricultural pump 
engines. 

ARB staff estimates that in the first three years, SBCAPCD’s program has produced 
more than 38 tons of NOX and 1.25 tons of annual PM reductions, for the life of the 
projects. The district’s average cost-effectiveness was about $4,50O/ton of NOx 
reduced. Table A-l 1 lists the types of projects funded, the number of engines funded, 
and an estimate of funds obligated by project category. 

Table A-l 1 
Types and Number of Engines Paid For In the SBCAPCD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of 
I Funds Total 

Engines Engines Engines 
Source Year I Year II Year Ill I 

Category/ At Alt Alt Alt Fuel 
Equipment Fuel Diesel Fuel Diesel Fuel Diesel Diesel 

Type 
On-Road: 
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IO. Kern County Air Pollution Control District (KCAPCD) 

KCAPCD participated for the second year of the program only. In the second year 
KCAPCD was allocated $225,000 and requested $100,000 in program funds to pay for 
one project that the district selected. KCAPCD notified ARB that the district would only 
use $100,000 of second year funds and not participate in the third year program, for 
which the district had been allocated $450,000. This district’s remaining funds from the 
second’and third year were reallocated to the interdistrict solicitation, which was sent 
out by the ARB on December 21,2001. The staff of ARB estimates that KCAPCD will 
produce about 2.9 tons of NOx and 160 pounds of PM reductions, with an average 
cost-effectiveness of $4,20O/ton of NOx reduced. 

11. Monterey Bay Unified Air Pollution Control District (MBUAPCD) 

Over the first three years of the program MBUAPCD has a total of $860,093 in state 
funding, which it has matched with $327,940 in district funding. Traditionally, the district 
separated its funds into three amounts. This allowed each of the three counties under 
MBUAPCD’s jurisdiction to benefit from projects paid for under the program. These 
counties include Monterey, Santa Cruz, and San Benito. Funding amounts were 
determined using the population in each of these counties. Projects were selected on a 
first-come-first-served basis. MBUAPCD issued an RFP for the third year of their 
program in June of 2001. MBUAPCD’s program has been extremely successful, with 
more than 100 applicants seeking funds. MBUAPCD is currently completing the 
allocation of its third year funds. 

In compliance with Section 43023.5 of the Health and Safety Code, MBUAPCD has 
analyzed its district to find areas of environmental justice. MBUAPCD performed a 
case study to determine the areas to concentrate its environmental justice efforts. 
MBUAPCD defined its environmental justice areas as a function of diesel toxicity risk, 
low income and minority populations. Using these three criteria, MBUAPCD was able 
to plot communities in need. MBUAPCD determined that more than 80 percent of the 
district was disproportionately impacted. MBUAPCD will apply these criteria to projects 
for fourth year funds. 

To date, MBUAPCD has obligated all of its first and second year funds, and about 
seventy-six percent of its third year funds. The staff of ARB estimates that in the first 
three years of MBUAPCD’s program, the district was able to reduce 8.5 tons of NOx 
and more than 1.6 tons of PM annually over the life of the projects. The district’s 
average cost-effectiveness is $7,200 per ton ‘of NOx reduced. Table A-l 2 lists the 
types of projects funded, the number of engines funded, and an estimate of funds 
obligated by project category. 
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Table A-12 
Types and Number of Engines Paid For In the MBUAPCD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of 
Engines Engines Engines Funds Total 

Source Year I Year II Year Ill 
Category/ Alt Alt Alt 

Equipment Fuel Diesel Fuel Diesel Fuel Diesel Alt Fuel Diesel 
Twe 

1 On-Road: I 
Urban Transit 

Buses 
Agricultural 
Irrigation 
Pumps 
Marine 
Vessels 

Total 

8 $265,800 

3 $~31,715 

6 10 $436,623 

8 6 13 $265,800 568,338 \’ 

12. San Luis Obispo Countv Air Pollution Control District (SLOCAPCD) 

SLOCAPCD has participated since the beginning of the Carl Moyer Program. In the 
first three years of the program, SLOCAPCD received a total of $417,746 in state 
funding and matched $168,593. In the first year of the program, the district allocated all 
its funds to the Hearst Castle Historical Monument. The Carl Moyer Program funding 
helped to replace 15 full size diesel buses and a diesel para-transit bus with a new fleet 
of CNG buses. In the second year, SLOCAPCD issued an RFP and accepted 
applications on a first-come-first-served basis. SLOAPCD is in the process of 
obligating its third year funds, which the district expects to complete by June 30,2002. 
Thus far SLOAPCD has obligated third year funds to an LNG school bus, a concrete 
delivery truck and three marine vessel engines. 

The staff of ARB estimates that from its first two years, SLOCAPCD’s program will 
reduce 12.2 tons of NOx and 4.32 tons of PM annually for the life of the projects. 
Overall, the average cost-effectiveness for the districts program is about $5,30O/ton of 
NOx reduced. Table A-13 lists the types of projects funded, the number of engines 
funded, and an estimate of funds obligated by project category. 
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Table A-l 3 
Types and Number of Engines Paid For In the SLOCAPCD 

Carl Moyer Funds Allocated by ARB 

Funds Total 

Alt Fuel 
I 

Diesel 

13. imperial County Air Pollution Control District (ICAPCD) 

ICAPCD has participated in Carl Moyer Program since its start in Fiscal year 
1998/l 999. Over the first three years of the program, ICAPCD has received 
$381543 that it matched with $150,491 in district funds. The district distributed 
applications through the Agricultural Commissioner’s Office, the Farm Bureau, and 
through a direct mailing and distribution effort. The types of industries notified include 
firms with agricultural and earthmoving equipment, on-road equipment operators, 
farmers, trucking companies, hay processors, and agricultural irrigation pump 
operators. ICAPCD accepted applications on a first-come-first-served basis and 
conducted evaluations based on cost-effectiveness. 

To date, the district has obligated all of its first and second year funds, and about 20 
percent of its third year funds to pay for agricultural irrigation pumps and off-road 
tractors. The district is completing its contracts for third year funds. The staff of ARB 
estimates that in ICAPCD’s first three program years, it will generate approximately 31.3 
tons of NOx and 1.4 tons of PM annually for the life of the projects. Overall, the 
average cost-effectiveness for the district’s program is about $1,6OO/ton of NOx 
reduced. Table A-14 lists the types of projects funded, the number of engines funded, 
and an estimate of funds obligated by project category. 
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I Number of 
I 

Number of 
I 

Number of 

I 

Funds Total 
Engines Engines Engines I Number of Number of Number of Funds Total 
Engines Engines 

Year II 
Engines 

Source Source Year I Year I Year II Year Ill Ye% Ill 
Category/ Ah Category/ Ah Alt Alt Alt Alt Alt Alt 

Equipment Equipment Fuel Diesel Fuel Diesel Fuel Fuel Diesel Diesel Fuel Fuel Diesel Diesel Fuel Fuel Diesel Diesel 
Type Type 

Off-Road Off-Road 4 4 !§ 45,000 ; !§ 45,000 ; 

Agricultural Agricultural 13 13 3 3 $168,800 $168,800 
Irrigation Irrigation 
Pumps Pumps 

Total Total 13 13 4 4 3 3 $213,800 $213,800 

Table A-14 
Types and Number of Engines Paid For In the ICAPCD 

Carl Moyer Funds Allocated by ARB 

14. Northern Sierra Air Quality Management District (NSAQMD) 

NSAQMD has participated in the Carl Moyer Program since the 1998/l 999 fiscal year. 
For the first three years of the program, NSAQMD received $357,142 in state funding, 
which it matched with $132,291 in district funds. NCAQMD’s outreach efforts include 
news releases, mailings, and radio advertisements. The district accepted applications 
on a first-come-first-served basis. 

To date, the district has obiigated all of its first and second year funds, and 60 percent 
of its third year funds to pay for on- and off-road engines. The staff of AR6 estimates in 
the first three years, NSAQMD’s program will result in more than 12.1 NOx tons and 1.3 
tons of PM emission reductions annually, for the life of the projects- Overall, the 
average cost-effectiveness for the district’s program is about $6,60O/ton of NOx 
reduced. Table A-l 5 lists the types of projects funded, the number of engines funded, 
and an estimate of funds obligated by project category. 
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Table A-d 5 
Types and Number of Engines Paid For In the NSAQMD 

Carl Moyer Funds Allocated by AR6 

15. Northern Sonoma County Air Pollution Control District rNSCAPCD) 

NSCAPCD participated in the first year of the program, but did not participate in the 
second year. The district rejoined in the third year and will be receiving funds for the 
fourth year as well. In the first and third year of the program, NSCAPCD received a 
total of $263,900, which it matched with $97,767 in district funds. NSCAPCD has been 
allocated $75,000 from the fourth year funds. 

In the first year of the program the district sent out an RFP to agricultural industries, 
farms, transportation associations, school districts, and government agencies. 
NSCAPCD is in the process of allocating its third year funds to projects. The district 
has allocated some third year money to alternative fuel school and urban transit buses, 
and one diesel marine vessel. 

To date, the district has obligated all of its first year funds to pay for on- road and 
marine vessel engines. The staff of ARB estimates that the two years of NSCAPCD’s 
Carl Moyer Program produced approximately 9.6 NOx tons and 1080 pounds of PM 
emission reductions annually, for the life of the projects- Overall, the average cost- 
effectiveness for the district’s program is about $5,30O/ton of NOx reduced. Table A-l 6 
lists the types of projects funded, the number of engines funded, and an estimate of 
funds obligated by project category. 
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Table A-l 6 
Types and Number of Engines Paid For In the NSCAPCD 

Carl Moyer Funds Allocated by ARB 

Source Category/ Number of Number of Funds Total 
Equipment Type Engines Engines 

Year I Year II 

Alt Fuel Diesel Alt Fuel Diesel Alt Fuel Diesel 

On-Road 

16. Glenn Countv Air Pollution Control District (GCAPCD) 

Glenn County has participated in the Carl Moyer Program since the first year. In the 
three years of the program, Glenn County has received $303,743, which the district has 
matched with $117,688. In the first and second years of the program, the district 
solicited applications through an RFP in November 1999 and September 2000, 
respectively. Projects operating within the county received 90 percent of incremental 
costs, while those operating outside the county received 85 percent of incremental 
costs. GCAPCD is completing the contract execution of second year funds. The 
district will begin allocation of its third year funds at the end of March 2002. GCAPCD 
will participate in the fourth year of the program, from which it will receive a total of 
$75,000. 

To date, the district has obligated all of its first and second year funds received by the 
state to pay for agricultural irrigation pump engines, and off-road agricultural engines. 
From the first year alone, ARB estimates GCAPCD will reduce emissions by 11.5 tons 
of NOx and 1480 pounds of PM annually over the life of the projects- The staff of ARB 
estimates that GCAPCD’s program will result in a total of approximately 63 tons of NOx 
reductions and 3.2 tons of PM reductions. Overall, the average cost-effectiveness for 
the district’s program is about $3,00O/ton of NOx reduced. Table A-17 lists the types of 
projects funded, the number of engines funded, and an estimate of funds obligated by 
project category. 
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Table A--I7 
Types and Number of Engines Paid For In the GCAPCD 

Carl Moyer FI 

Source Category/ 
Equipment Type 

Agricultural Irrigation 
Pumps 

Total 

nds Allocated t 

Number of 
Engines 
Year II 

Alt 
I Fuel Diesel 

v ARB 

Funds Total 

Alt Fuel I Diesel 

17. North Coast ,Unified Air Quality Management District (NCUAQMD) 

NCUAQMD has participated in the Carl Moyer Program since the first year of the 
program. In three years of participation, NCUAQMD has received a total of $350,005 in 
state funding which the district matched with $126,722. NCUAQMD accepted 
applications on a first-come-first-served basis. The district is in the process of 
allocating its third year funds, which it plans to complete by June 2002. 

To date, the district has obligated all of its first and second year funds, and about 85 
percent of its third year funds for on-road, off-road, and marine vessel engines. The 
staff of ARB estimates that NCUAQMD’s first and second and third year program will 
result in a total of approximately 21 tons of NOx and 2 tons of PM reductions per year 
with an average cost-effectiveness of about $5,50O/ton of NOx reduced. Table A-18 
lists the types of projects funded, the number of engines funded, and an estimate of 
funds obligated by project category. 
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Table A-l 8 
Types and Number of Engines Paid For In the NCUAQMD 

Carl Moyer Funds Allocated by ARB 

Number of Number of Number of Funds Total 
Engines Engines Engines 

Source Category/ Year I Year II Year Ill 
Equipment Type Alt Alt Alt Diesel Alt Diesel 

Fuel Diesel Fuel Diesel 1 Fuel ~ , Fuel 
On-Road 

18. Butte Co~iilty Air Quality Manaqement District (BCAQMD) 

BCAQMD began participating in the second year of the program. In the second and 
third years of the program, BCAQMD received a total of $254,592 in state funding and 
provided $87,016 in match funding. The district accepted applications on a first-come- 
first-served basis. 

The district has obligated all of its second year funds for agricultural irrigation pump 
engines. BCAQMD expects to allocate the funds for its third year program by June 
2002. ARB staff estimates that BCAQMD’s program will result in a total of 
approximately 4.7 tons of NOx reductions and 480 pounds of PM reductions annually 
for the life of the projects from its second year funding. Overall, the average cost- 
effectiveness for the district’s program is about $3,00O/ton of NOx reduced. BCAQMD 
will participate in the fourth year of the program, in which it will receive $75,000. Table 
A-19 lists the types of projects funded, the number of engines funded, and an estimate 
of funds obligated by project category. 
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Table A-19 
Types and Number of Engines Paid For In the BCAQMD 

Carl Moyer Funds Allocated by ARB 

Source Category/ 
Equipment Type 

Number of Engines 

19. Shasta County Air Quality Manaqement District (Shasta Countv AQMD) 

Shasta County AQMD entered the second year of the Carl Moyer Program. In the 
second and third years of the program, Shasta County AQMD received a total of 
$249,727 in state funding which it matched with $64,583 in district funding. In the 
second and third years of the program the Shasta County AQMD solicited project 
applicants through local newspapers, mailings, and through engine and equipment 
dealers. For its first two years of participation, Shasta County AQMD staff made a 
noteworthy outreach effort.. The district was even successful in having their program 
featured in the local news. 

To date, Shasta County AQMD has spent all of its second year funds and is in the 
process of allocating its third year funds, with projects having an average cost- 
effectiveness of $3,500 per NOx ton reduced. Shasta County AQMD combined a 
portion of their second and third year funds in an effort to fully fund the most cost- 
effective projects. With its second year funds, Shasta County AQMD was able to 
reduce emissions by more than 6 tons of NOx and 720 pounds of PM per year over the 
life of the projects. Table A-20 lists the types of projects funded, the number of engines 
funded, and an estimate of funds obligated by project category. 

A -23 



518 

Table A-20 
Types and Number of Engines Paid For In the SCAQMD 

Carl Moyer Funds Allocated by ARB 

Number of Engines Funds Total 
Source Year II 

Category1 
Equipment Type Alt Fuel Diesel Alt Fuel Diesel 

On-Road 2 $19,000 

Off-Road 3 $27,800 

Agricultural 1 $15,000 
Irrigation Pumps 

TOTAL 6 $61,800 

20. Feather River Air Quality Management District (FRAQMD) 

FRAQMD began participating in the second year of the Carl Moyer Program. FPAQMD 
received a total of $245,851, which it matched with $82,645 to implement the Carl 
Moyer Program in its district. FRAQMD has based its program on a first-come first - 
served basis. In the first and second years of district participation, FRAQMD funded 
several agricultural pumps, an on-road line haul truck, and various off-road tractors , 
reducing emissions by 30 tons of NOx and more than 640 pounds of PM per year, with 
an average cost-effectiveness of $3,00O/ton of NOx reduced. Table A-21 lists the types 
of projects funded, the number of engines funded, and an estimate of funds obligated 
by project category. 
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Table A-21 
Types and Number of Engines Paid For In the FRAQMD 

Carl Moyer Funds Allocated by ARB 

Sour& 
Number of Engines Number of Engines ” Funds Total 

Year II Year Ill 
Category/ 

r 

Equipment Alt Fuel Diesel Alt Fuel Diesel Alt Fuel Diesel 

21. Mendocino County Air Quality Management District (MCAQMD) 

MCAQMD began participating in the second year of the program. MCAQMD received 
$212,018 in the second and third years of the program, which it matched with $71,825. 
MCAQMD was able to fund projects from four categories during its first year of 
participation, which include on-road, off-road, agricultural pump and marine vessel 
engines. With its second year funds, MCAQMD will produce approximately 5.3 tons of 
NOx reductions and more than 1,540 pounds of PM reductions, with an average cost- 
effectiveness of $3,50O/ton of NOx reduced. The district is currently accepting 
applications on a first-come-first-served basis for third year funds. MCAQMD is 
currently working to allocate the remainder of its 2000/2001 fiscal year funds and 
anticipates third year funds will be obligated by June 30,2002. Table A-22 lists the 
types of projects funded, the number of engines funded, and an estimate of funds 
obligated by project category. 
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Table A-22 
Types and Number of Engines Paid For In the MCAQMD 

Carl Moyer Funds Allocated by ARB 

Number of Engines Funds Total 
Source Year II 

Category1 
~ Equipment Alt Fuel Diesel Alt Fuel Diesel 

Type 
On-Road 2 $28,615 

Off-Road 1 $10,000 

Agricultural 1 $7,824 
Irrigation 
Pumps 
Marine Vessel 2 $15,000 

Total I I 61 I $61,439 

22.Tehama County Air Pollution Control District (TCAPCD) 

TCAPCD participated in the third year of the program, in which it received $150,000 in 
state funds and matched $40,817. The district did not participate in the first or second 
year of the program. In the third year of the program, TCAPCD mailed applications to 
local trucking firms, repair shops and farms and accepted applications on a first-come 
first-served basis. The district began receiving completed applications on June 1, 2001) 
is currently in the process of completing its third year program and has applied for 
fourth year funds. From its third year funds, TCAPCD was able to fund 17 agricultural 
pumps. These projects will reduce NOx by 21 .I 9 tons per year, and PM by 1 .I tons per 
year, with an average cost-effectiveness of $2,20O/ton of NOx reduced. TCAPCD was 
allocated $75,000 from fourth year funding and will match these funds with $37,500. 
Table A-23 lists the types of projects funded, the number of engines funded, and an 
estimate of funds obligated by project category. 
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Table A-23 
Types and Number of Engines Paid For In the TCAPCD 

Carl Moyer Funds Allocated by ARB 

I oxal I I I/ I I a1 3u.uuu 

23. Colusa County Air Pollution Control District (CCAPCD\ 

Colusa County Air Pollution Control District has applied for fourth year Carl Moyer 
Program funding. This will be the first year for CCAPCD to participate in the program. 
The district is slated to receive $75,000 in state funds, for which they will be required to 
match $37,500. 
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A. Advanced Technology Development Section Program Scheifhle 

CEC received $2 million dollars for fiscal year 1999/2000 and $2.2 million for fiscal year 
fiscal year 2000/2001 for the Advanced Technology Development Section of the Carl 
,Moyer Program. Table B-l illustrates the schedule for the solicitations- 

Table B-l 
Advanced Technology Program Schedule 

Milestone 

PON Release 

Workshop 

Application Deadline 

Notice of Proposed Award 

1999/2000 200012001 
November 1999 November 21,200O 

January 17,200O January 17,200l 

February 15,200O February 13,200l 

April 5, 2000 April 4,200l 

Commission Business Meeting May 31,200O May 30,2001 

Award Start Date June I, 2000 May 31,200l 

B. PROJECT DESCRIPTIONS/STATUS: 

1. FY 1999/2000 Funded Projects 

Cet-vx proposed to build and demonstrate its QuadCAT Four-Way Catalytic Converter 
device to reduce oxides of nitrogen (NOx), particulate matter (PM), hydrocarbons (HC), 
and carbon monoxide (CO) emissions from diesel engines. It was estimated that the 
proposed technology would reduce NOx by at least 45%, and PM, CO and HC by more 
than 90%. This technology does not require low sulfur fuel. Ceryx projected over 
50,000 tons of NOx would be reduced by 2010 at a cost-effectiveness of $5,604 per 
NOx ton reduced. The project came to a halt when the company encountered financial 
difficulty and ultimately declared bankruptcy. 

Delphi Enemy & Chassis Systems proposed to develop a heavy-duty diesel truck 
exhaust after-treatment system using non-thermal plasma technology to reduce NOx by 
80%, particulate matter by 90%, and achieve these goals without increasing fuel 
consumption by more than 3%. The project is proceeding with the following five tasks: 

-I ) develop a durable plasma reactor, 
2) identify a durable catalyst system, 
3) develop an on-board power supply/controller to energize the reactor, 
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4) develop an inexpensive lean NOx sensor and closed-loop controjsystem, and 
5) design the overall electrical system to avoid electromagnetic interference with or by 

other vehicle systems- 

Enqelhard proposed to collaborate with National Renewable Energy Laboratory (NREL) 
and ARC0 to develop a retrofti kit to reduce NOx using an Exhaust Gas Recirculation 
(EGR) system and a patented catalyzed soot filter (DPXTM). The performance targets of 
50% NOx reduction, 90% PM reduction, and 80% HC+CO (FTP cycle) would be 
demonstrated with ARCO’s EC-Diesel ultra-low-sulfur diesel fuel. Phase I is the design 
and construction of a prototype kit for fleet trial installation. Phase II is a fleet 
demonstration to monitor vehicles in use and perform chassis dynamometer testing. 

Detroit Diesel proposed a major redesign of its Series 50G 8.5 liter natural gas engine, 
primarily marketed for transit buses, based on the Series 50 and Series 60 diesel 
engines- The redesign involves improvement in cylinder head and piston bowl 
configurations and particularly air-fuel ratio control to optimize combustion stability, 
efficiency, and extend the lean misfire limit. These improvements are intended to allow 
certification to ARB’s alternative 0.5 g/bhp-hr NOx standard with no increase above the 
current PM level of 0.01 g/bhp-hr. The project is proceeding and DDC has announced 
commercial availability in 
Fall 2002. 

Cummins Westport, Inc. proposed the further development of it’s HPDI (high-pressure 
direct-injection) natural gas version of the Cummins 1.5 liter ISX diesel engine to attain 
0.5 g/bhp-hr NOx emissions- The HPDI system injects a pilot quantity of diesel fuel (I 
10%) to initiate combustion and then injects the main charge of natural gas, providing 
the performance and fuel efficiency of a conventional diesel engine. The further 
development involves the addition of exhaust gas recirculation and a variable geometry 
turbocharger (to be provided on the diesel base engine to meet October 2002 emission 
requirements) and recalibration for the higher level of EGR flows tolerable with natural 
gas to further reduce NOx emissions- The project is proceeding. 

2. FY 2000/2001 Funded Projects 

ISE Research Corp. proposed to develop and demonstrate a 60 kW Capstone 
MicroTurbine integrated into propane-powered series electric hybrid 30 ft. transit buses 
operated by the Los Angeles Department of Transportation. Prototypes of this new 
engine have achieved emission test results below the 2007-2010 standards of 0.20 
g/bhp-hr NOx. The engine is being developed to use diesel fuel, propane, or natural 
gas. The project is proceeding. 

Sorbent Technoloqies Corp. proposed to further develop a technology originally 
developed to reduce NOx emissions from jet-engine test facilities, and demonstrate the 
technology on heavy-duty stationary diesels and large truck engines. The technology 
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involves adsorption of NOx followed by desorption and Selective Ndx Recirculation 
back into the engine, reducing NOx emissions by up to 90%. The project is proceeding. 

.SCAQMD and NREL proposed to demonstrate heavy-duty vehicles fueled with Fischer- 
Tropsch “GTL” synthetic diesel and retrofitted with after-treatment systems to reduce 
NOx and PM emissions. 

Cummins Westport, Inc. proposed to develop an upgraded B Series Gas engine for 
truck classes 3-6 with emissions at or below 0.5 g/bhp-hr NOx and 0.01 g/bhp-hr PM. 
The project will initially upgrade the B5.9G with technologies involving a diesel engine 
computer system and computer diagnostics that is expected to reach 1.2 g/bhp-hr NOx. 
This version is expected to be commercialized, followed by evaluation of NOx adsorber 
aftertreatment technology from Goal Line Environmental Technologies. The addition of 
the NOx absorber is expected to result in 0.5 g/bhphr NOx for possible production in 
2004, followed by further development to reach 0.2 g/bhp-hr NOx levels for 2007. The 
project is proceeding. 

Cummins Westport, Inc. separately proposed with PACCAR Inc. to develop a Class 3-6 
vehicle designed primarily for CNG, and a Class 7-8 vehicle designed primarily for LNG. 
The project will involve careful screening of vocations, chassis, and engines, with life 
cycle cost modeling and customer input, to determine business cases for the final 
choices. The project is proceeding. 
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