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TITLES 13 and 17. CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC HEARING TO CONSIDER REGULATORY AMENDMENTS
EXTENDING THE CALIFORNIA STANDARDS FOR MOTOR VEHICLE DIESEL FUEL
TO DIESEL FUEL USED IN HARBORCRAFT AND INTRASTATE LOCOMOTIVES

The Air Resources Board (ARB or Board) will conduct a public hearing at the time and
place noted below to consider the proposed adoption of a fuels regulation and an
airborne toxics control measure (ATCM) that wou~ extend the applicability of the
California standards for motor vehicle diesel fueLregulations to diesel fuel used in
commercial and recreational harborcraft and intrastate diesel-electric locomotives. The
proposed fuels regulation and ATCM would apply to diesel fuel sold for use in
commercial and recreational harborcraft within the boundaries of the South Coast Air
Quality Management District (SCAQMD) beginning January I, 2006. They would apply
statewide to diesel fuel sold for use in commercial and recreational harborcraft and
intrastate diesel-electric locomotives beginning January 1, 2007. Operators of
intrastate diesel-electric locomotives would be permitted to use an Alternative Emission
Control Plan if approved by the ARB’s Executive Officer.

DATE: November 18,2004

T I M E : 9:00 a.m.

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

This item will be considered at a two-day meeting of the Board, which will commence at
9:00 a.m. on Thursday, November 18, 2004, and may continue at 8:30 a.m. on Friday,
November 19,2004. This item may not be considered until Friday,
November 19,2004. Please consult the agenda for the meeting, which will be available
at least ten days before November 18,2004, to determine the day on which this item
will be considered.

If you have a disability-related accommodation need, please go to
http://www.arb.ca.oov/html/ada/ada.htm  for assistance or contact the ADA Coordinator
at (916) 323-4916. If you are a person who needs assistance in a language other than
English, please contact the Bilingual Coordinator at (916) 324-5049. TTYITDDISpeech-
to-Speech users may dial 7-l-l for the California Relay Service.
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INFORMATIVE DIGEST OF PROPOSED ACTION AND POLICY STATEMENT
OVERVIEW

Sections Affected: Proposed adoption of section 2299, and amendments to sections
2281, 2282, and 2284, title 13, California Code of Regulations (CCR); proposed
adoption of section 93116, title 17, CCR.

Background

ARB administers regulations that since 1993 have limited statewide the allowable sulfur
content of motor vehicle diesel fuel to 500 parts per million by weight (ppmw) and the
aromatic hydrocarbon content to 10 percent with a 20 percent limit for small refiners.
The regulation limiting aromatic hydrocarbon content allows refiners to comply by
selling a certified alternative formulation that has an aromatic hydrocarbon content
greater than the basic limits. Most refiners have taken advantage of the regulation’s
flexibility to produce alternative diesel formulations that provide the required air quality
benefits at a lower cost. Diesel fuel meeting the ARB’s standards is often referred to as
“CARB diesel.”

The California diesel fuel regulations are a necessary part of the state’s strategy to
reduce air pollution through the use of clean fuels and lower emitting motor vehicles
and off-road equipment. The use of ultra-low sulfur diesel fuels reduces emissions for
in-use engines and enables the use of sophisticated after-treatment devices necessary
to reduce the public exposure to diesel particulate matter. The most recent proposed
and adopted standards for diesel engines will require the use of ultra-low sulfur diesel
fuel to be effective.

In July 2003, the Board approved amendments - now in effect-which lowered the
allowable sulfur content of motor vehicle diesel fuel to 15 ppmw starting June 2006 and
retained the existing aromatic hydrocarbon content limit for motor vehicle diesel fuel.
California’s motor vehicle diesel fuel regulations were already applicable to on-road and
off-road vehicular sources and, as part of the July 2003 regulatory amendments, a
separate ATCM was adopted making diesel fuel used for most nonvehicular sources
subject to the standards for motor vehicle diesel fuel. Further, provisions were included
to ensure there were adequate standards for diesel fuel lubricity. However, diesel fuel
for locomotives and marine vessels was specifically exempted from the July 2003
amendments. At the July 2003 public hearing, the Board directed staff to evaluate the
feasibility, and if appropriate, develop recommendations to extend applicability of

California’s motor vehicle diesel fuel regulations to locomotives and marine vessels.

As discussed below, the U. S. Environmental Protection Agency (U.S. EPA) administers
a 500 ppmw sulfur standard for on-road motor vehicle diesel fuel. In addition this fuel is
to have a cetane index of at least 40 or have an aromatic hydrocarbon content of no
greater than 35 percent by volume (vol. %). Starting June 2006, the federal sulfur
standard for diesel fuel for on-road motor vehicles will be 15 ppmw. Diesel fuel meeting
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U.S. EPA’s sulfur standards for on-road motor vehicles but not ARB’s low-aromatics
standard is often referred to as “EPA diesel.”

In August 1998, ARB identified particulate matter emitted from diesel engines (diesel
PM) as a Toxic Air Contaminant (TAC) and in September 2001, approved the Diesel
Risk Reduction Plan to reduce public exposure to diesel particulate matter. The .plan
identified air toxic control measures and regulations that will set more stringent
emissions standards for new diesel-fueled engines and vehicles, establish retrofit
requirements for existing engines and vehicles where determined to be technically
feasible and cost-effective.

Although ARB’s vehicular diesel fuel standards currently do not apply to diesel fuel
used in intrastate diesel-electric locomotives and most marine diesel engines, most
diesel fuel currently used in those engines has a sulfur content under 500 ppmw.
Because of fuel availability and other factors, almost all of the diesel fuel used in
intrastate diesel-electric locomotive engines in California is either CARB diesel or EPA
diesel, with a majority of it being CAR9 diesel. Passenger-fleet (i.e., ferries and
excursion marine vessels) marine diesel engines are required by statute to use CARB
diesel fuel. However, harborcraft that generally operate within California coastal waters
primarily use EPA diesel, with lesser amounts of CARB diesel.

The Proposed Amendments

The proposed amendments would apply to persons selling or supplying diesel fuel for
use in intrastate diesel-electric locomotives and both commercial and recreational
harborcraft. An intrastate diesel-electric locomotive would be defined as a diesel-
electric locomotive that annually operates at least 90 percent of the time within the
borders of the California, based on hours of operation, miles traveled, and fuel
consumption. Harborcraft are marine vessels with characteristics that distinguish them
from large oceangoing ships - they would be defined as marine vessels meeting all of
the following criteria: (1) less than 400 feet in length; (2) less than 10,000 gross tons;
(3) propelled by engines with a cylinder displacement less than 30 liters per cylinder;
and (4) neither a foreign-flagged vessel, nor documented as a foreign trade vessel by
the United States Coast Guard.

Diesel fuel sold, supplied, or offered for sale for use in commercial or recreational
harborcraft within the SCAQMD be required to Abe CARB diesel beginning January 1,
2006. This earlier implementation date for the SCAQMD is proposed to satisfy
emission reduction commitments for harborcraft in the 2003 Statewide Strategy of the
California State Implementation Plan.

Diesel fuel sold, supplied, or offered for sale for use in intrastate diesel-electric
locomotive and harborcraft operators throughout the state would be required to be
CARB diesel beginning January 1, 2007. To provide flexibility to affected diesel-electric
locomotive operators, staff is also proposing that operators of intrastate diesel-electric
locomotives be permitted to participate in an Alternative Emission Control Plan. The
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owner or operator of an intrastate diesel-electric locomotive could submit, for approval 
by the Executive Officer, a substitute fuel and/or emission control strategy that achieves 
equivalent or greater reductions than those achieved solely through the use of CARB 
diesel and that has adequate enforcement provisions. It is expected that operators 
could propose any combination of fuels, equipment, or operational changes at one or 
more of their rail facilities in the State. Any plan would have to contain adequate 
protections for individuals living in areas that have existing local air pollution or localized 
air toxic impacts. 

Under the approach proposed by staff, the Board would adopt a regulation applicable to 
diesel fuel used in intrastate locomotives and harborcraft pursuant to its Health and 
Safety Code section 43013 authority to adopt standards and regulations for locomotives 
and marine vessels. The Board would also adopt identical provisions as an ATCM 
which would complement and enable the use of high-efficiency emission control 
devices for non-vehicular diesel engines to reduce emissions of diesel PM. 

ARB staff has estimated that the proposed amendments, when fully implemented in 
2007, will provide statewide emission reductions of about 2 tons per day (tpd) NOx,’ 
about 1.7 tpd of oxides of sulfur @Ox), and about 0.6 tpd of diesel PM (both directly 
and indirectly emitted). Staff has calculated that the cost-effectiveness of the proposed 
regulatory action ranges between $1 .I 0 and $1.60 per pound of NOx plus particulate 
matter reduced. This is in the range of other recent criteria pollutant control measures 
approved by the Board. 

COMPARABLE FEDERAL REGULATIONS 

Since 1993, a U.S. EPA regulation - 40 C.F.R. §§ 80.29 - has imposed a maximum 
sulfur content limit of 500 ppmw on diesel fuel sold or supplied for use in on-road motor 
vehicles. In addition, on-road motor vehicle diesel fuel is required to have either a 
cetane index of at least 40 or an aromatic hydrocarbon content of no greater than 35 
percent by volume. In January 2001, U.S. EPA published a final rule requiring refiners 
to meet a maximum sulfur standard of 15 ppmw for highway diesel fuel beginning 
June 1,2006. (66 F.R. 5002; 40 C.F.R. $i§ 80.500 et seq.), All 2007 and later model 
year diesel fueled vehicles must be fueled with this new low sulfur diesel. 

On June 29,2004, U.S. EPA published a final rule imposing a 500 ppmw maximum 
sulfur standard for diesel fuel used in nonroad, locomotive, and marine engines, starting 
in June 2007 (69 F.R. 38958.40 C.F.R. §§ 80.510 et seq.). The federal sulfur standard 
drops to 15 ppm starting June 2010 for diesel fuel used in most nonroad engines, and 
starting June 2010 for diesel fuel used in locomotives and marine vessels. 

Under the proposed amendments, California would receive the benefk of five years of 
use of ultra-low sulfur (15 ppmw) diesel fuel before the U.S. EPA regulations become 
applicable to diesel fuel used in locomotives and marine vessels. In addition, the 
U.S. EPA diesel fuel programs do not achieve the NOx and particulate matter emission 
reductions provided by the aromatic hydrocarbon requirements for CARB diesel. 
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AVAlLABlLlTY OF DOCUMENTS AND AGENCY CONTACT PERSONS 

The ARB staff has prepared a Staff Report: Initial Statement of Reasons (ISOR) for the 
proposed regulatory action, which includes a summary of the environmental and 
economic impacts of the proposal and supporting technical documentation. The report 
is entitled “Proposed Amendments to Extend the Applicability of the California Motor 
Vehicle Diesel Fuel Regulations to Commercial and Recreational Harbor Craft and 
Intrastate Locomotives.” 

Copies of the ISOR and the full text of the proposed regulatory language, in underline 
and strikeout format to allow for comparison with the existing regulations, may be 
accessed on the ARB’s web site listed below, or may be obtained from the Public 
Information Office, Air Resources Board, 1001 I Street, Visitors and Environmental 
Services Center, First Floor, Sacramento, CA 95814, (916) 322-2990 at least 45 days 
prior to the scheduled hearing (November 18,2004). 

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

Inquiries concerning the substance of the proposed regulations may be directed to the 
designated agency contact persons: Mr. Erik C. White, Manager, Engineering 
Evaluation Section, (916) 324-8029, or Mr. Dean C. Simeroth, Chief, Criteria Pollutants 
Branch, Stationary Source Division, at (916) 322-6020. 

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

This notice, the ISOR and all subsequent regulatory documents, including the FSOR, 
when completed, are available on the ARB Internet site for this rulemaking at 
http://www.arb.ca.qov/reoacticarblohc/carbfohc.htm. 

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED 

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

Pursuant to Government Code sections 113465(a)(5) and 113465(a)(6), the Executive 
Officer has determined that the proposed regulatory action will not create costs or 
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savings to any state agency or in federal funding to the state, costs or mandate to any 
local agency or school district whether or not reimbursable by the state pursuant to Part 
7 (commencing with section 17500), Division 4, Title 2 of the Government Code, or 
other nondiscretionary savings to state or local agencies. 

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

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

It is expected that the proposed amendments may have a small impact and modify 
existing diesel production and consumption patterns in California. In evaluating the 
potential costs of the proposed amendments, staff has considered the likely diesel fuels 
expected to be generally available in California in 2007. Based on the fact that diesel- 
electric intrastate locomotive and harborcraft operators would in any event likely use, at 
a minimum, EPA diesel meeting a 15 ppmw sulfur limit, staff has determined the costs 
of the proposed amendments based on the incremental cost in 2007 to produce CARB 
diesel relative to EPA diesel. Staff estimates that the incremental cost to produce 
CARB diesel relative to EPA diesel beginning in 2007 will .be about 3 cents per gallon. 
This cost represents the incremental diesel fuel production cost to reduce the aromatic 
~hydrocarbon content of U.S. EPA on-road diesel fuel from a limit of 35 volume percent 
to a limit of 10 volume percent (or an equivalent formulation limit). Staff expects that 
the total incremental cost increase will be $2-3 million annually. 

Staff has also identified several cost benefits to diesel fuel end users from the proposed 
amendments that have not been quantified in the above production cost estimates. 
These benefits will be felt both initially and over the course of the life of the program. 
Initially, diesel fuel users are expected to see a decrease in engine wear as a result of 
low sulfur diesel fuel. In addition, lower sulfur fuels should increase the life of diesel 
engine lubrication oil, as fuel sulfur tends to increase the acidification of engine 
lubricating oils resulting in loss of pH control. By reducing the diesel fuel sulfur content, 
it is expected that the interval between oil changes can be extended, leading to a cost 
saving to diesel engine operators. 

The overall economic impacts on operators of intrastate diesel-electric locomotives and 
harborcraft were also evaluated. For large intrastate diesel-electric locomotive 
operators (Class I railroads), the use of CARB diesel could reduce operating income by 
less than 0.02 percent. For smaller (Class Ill railroads), the use of CARB diesel could 
reduce operating costs by up to one percent. For commercial fishing operations and - 
tugboat operations, the use of CARB diesel fuel could reduce the average return on 
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owners’ equity by less than one percent and four to seven percent, respectively. These 
are not expected to be significant adverse economic impacts. 

In accordance with Government Code section 11346.3, the Executive Officer has 
determined that the proposed regulatory action ‘will not affect the creation or elimination 
of jobs within the State of California, the creation of new businesses or elimination of 
existing businesses within the State of California, or the expansion of businesses 
currently doing business within the State of California. A detailed assessment of the 
economic impacts of the proposed regulatory action can be found in the Staff Report 
(ISOR). 

The Executive Officer has also determined, pursuant to title 1, CCR, section 4, that the 
proposed regulatory action will affect small businesses. The proposed amendments 
are expected to result in an increase in the cost of producing diesel fuel for use in 
intrastate diesel-electric locomotives and harborcraft. This increase in diesel fuel 
production costs may translate into an increase in the price intrastate diesel-electric 
locomotives and harborcraft operators pay for diesel fuel. Smaller Class Ill railroad 
operators, commercial fishing operators and tugboat operators represent the small 
businesses affected by the proposed amendments. Staffs economic analysis showed 
that the proposed amendments are not expected to have a significant adverse 
economic impact on these operations. 

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

SUBMITTAL OF COMMENTS 

The public may present comments relating to this matter orally or in writing at the 
hearing, and in writing or by e-mail before the hearing. To be considered by the Board, 
written submissions not physically submitted at the hearing must be received no later 
than 12:00 noon, November 17,2004, and addressed to the following: 

Postal mail is to be sent to: 

Clerk of the Board 
Air Resources Board 
1001 I Street, 23’ Floor 
Sacramento. California 95814 

Electronic mail is to be sent to: carblohc@listserv.arb.ca.qov and received at the ARB 
no later than 12:OO noon, November 17,2004. 
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Facsimile transmissions are to be transmitted to the Clerk of the Board at 
(916) 322-3928 and received at the ARB no later than 12:00 noon, 
November 17,2004. 

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

STATUTORY AUTHORITY AND REFERENCES 

This regulatory action is proposed under that authority granted in sections 39600, 
39601,39650,39658,39659,39666,39667,41511,43013,43018,43101, Health and 
Safety Code, and Western Oil and Gas A&n. v. Orange County Air Pollution Control 
Distn’ct, 14 Cal.3d 411, 121 Cal.Rptr. 249 (1975). This regulatory action is proposed to 
implement, interpret, and make specific sections 39000, 39001, 39002, 39003, 39500, 
39515,39516, 39650,39658,39659,39666,39667,41511,43000,43013,43016, 
43018, and 43101, Health and Safety Code; title 17, CCR section 93000; and Western 
Oil and Gas Ass’n. v. Orange County Air Pollution Control District, 14 Cal.3d 411, 
121 Cal.Rptr. 249 (1975). 

HEARING PROCEDURES 

The public hearing will be conducted in accordance with the California Administrative 
Procedure Act, Title 2, Division 3, Part 1, Chapter 3.5 (commencing with section 11340) 
of the Government Code. 

Following the public hearing, the Board may adopt the regulatory language as originally 
proposed, or with non substantial or grammatical modifications. The Board may also 
adopt the proposed regulatory language with other modifications if the text as modified 
is sufficiently related to the originally proposed text that the public was adequately 
placed on notice that the regulatory language as modified could result from the 
proposed regulatory action; in such event the full regulatory text, with the modifications 
clearly indicated, will be made available to the public, for written comment, at least 
15 days before it is adopted. 
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The public may request a copy of the modified regulatory text from the ARB’s Public 
Information Office, Air Resources Board, 1001 I Street, Visitors and Environmental 
Services Center, 1’ Floor, Sacramento, CA 95814, (916) 322-2990. 

CALIFORNIA AIR RESOURCES BOARD 

deatherine Witherspoon 
Executive Officer 

Date: September 21, 2004 

The energy challenge facing California is ma/. Every Californian needs to take immediate action to reduce energy 
consumption. For a list of simple ways you can reduce demand and cut your energy costs see our Web -site at 
wuwartxa.aov. 
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California Environmental Protection Agency 

0 = - Air Resources Board 

STAFF REPORT: INITIAL STATEMENT OF REASONS FOR 
PROPOSED RTJLEMAKING 

Proposed Regulatory Amendments Extendinp the California Standards for 
Motor Vehicle Diesel Fuel to Diesel Fuel,Used in Harborcraft Andy Intrastate 

Locomotives 

Release Date: October 1,2004 
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State of California 
Callfomia Environmental Protection Agency 

AIR RESOURCES BOARD 
Stationary Source Division 

STAFF REPORT: INITIAL STATEMENT OF REASONS 

Public Hearing to Consider Proposed Regulatory Amendments 
Extending the California Standards for Motor Vehicle Diesel Fuel 

to Diesel Fuel Used in Harborcraft and Intrastate Locomotives 

Date of Release: October 1,2004 
Scheduled for Consideration: November 18-19,2004 

Lucation: 

California Air Resources Board 
Central Valley Auditorium, Second Floor 

1001 I Street 
Sacramento, Califotinia 95814 

This report has beea reviewed by the staff of the Air Resources Board and approved for 
publication. Approval does not signify that the conten@ necessarily reflect the views and 
policies of the Air Resources Board, nor does mention of trade names or commercial products 
constitute endorsement or recommendation for use. This report is available for viewing or 
downloading from the Air Resources Board’s Internet site: 
htto://www.arb.caxov/re~actkarblohc/carblohc.htm 
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I. INTR~DIJc~-I~NANDSUM~~ARY 

In &is chapter, staffprovides a summary and backgronnd for the proposed amendments. 

A. Intioduction 

The California diesel fuel regulations, administered by the Air Resources Board (ARB or Board), 
have redted in significant reductions in emissions from diesel-powered motor vehicles and 
equipment: greater than 80 percent for oxides of snlfnr (SOx), 25 percent for PM (PM) (a toxic 
air contaminant), and 7 percent for oxides of nitrogen (NOx). Diesel fuel meeting ARB’s 
requirements - often called CARB diesel - also results in reductions of emissions of several toxic 
substances other than diesel PM, including benzene and polymtclear aromatic hydrocarbons. 

Diesel-electric locomotives and commercial and recreational harborcraft (harborcraft) are not 
currently required to use diesel fuel meeting the ARB’s diesel fuel regulations. Cnrmntly, these 
regulations only apply to on- and off-road motor vehicles and, by December 12,2004, non- 
vehicular sources other than locomotives and marine vessels. 

This report is the initial statement of reasons to support the ARB statTs (stat?) proposed 
amendments to extend the reqnirements to use CARB diesel fuel to intrastate diesel-electric 
locomotives and commercial and recreational harborcraft 

1. What are Intre DkseI-Electric Locomotks? 

Diesel-electtic locomotives (locomotives) are defined as those locomotives that use electric 
power provided by a diesel engine that drives a generator or altemator; the electrical power 
produced then drives the wheels using electric motors. For the purposes of this rulemaking, 
intrastate locomotives are defined as those locomotives that operate 90 percent or more of the 
time within the bonndaries of the state of California which can be messnred by fuel 
consnmptio~ hours of operation, or ammal rail miles travelled. This de&&ion provides some 
flexibility for locomotives primarily headqnartemd and operating in California but that may 
leave the state occasionally for business or maintenauce - np to 36 days per year. 

Intrasmte locomotives include, but are not limited to, locomotives used in the following 
operations: 

l passenger intercity and commuter, 
l short haul, 

l short line, 
l switch,and 
l industrial, port, and terminal operations. 

Page 1 



38 

These locomotives are typically operated by: 

l National Class 1 fizight railroads’ (Union Pacific and Burlington Northern Santa Fe), 
l Local, regional and switching & terminal shortline railroads (Class Ill) operating in 

ChlifOi-Ili~ 

l national passenger rail companies under state contract (Amtrak), and 
l local government transportation authorities (including CalTrain and MetroLink). 

These four primary groups of railroads operate over 700 intmstate locomotives (see Table I-l 
below). California’s Class I tight railroads ’ (i.e., Union Pacific Railroad (UP) and Burlington 
Northern Santa Fe (BNSF)), have over 380 intmstate locomotives that operate as short haul, 
switcher, terminal, or manifest locomotives within different regions of California California’s 
passenger railroads provide inter-city passenger services within the state and have 11 I inirastate 
passenger locomotives (e.g., Metrolink in Southern California and CalTrain on the San Francisco 
Peninsula) and two additional switcher locomotives. currently, there are twenty Class III 
railroads 2 that are headquartered and operate within California and which operate 120 intmstate 
locomotives as either short haul operators (e.g., San Joaqoin Valley Railroad and California 
Northern Railroad) or switcher-terminal operators (e.g., Pacific Harbor Lines at Los 
Angeksfhng Beach Harbors and Modesto Empire Traction in Modesto). Also, there are about 
120 locomotives operated by individual companies and the military services. These lo~motives 
are typically less than 1,000 horsepower diesel-electric engines and generally are limited to 
opera&g in smalI company yards or on military bases. 

Table I-l: Number of California Intrastate Locomotives 

Class III - Shortline 

* Based on May 2004 ARB Mistate Lcmmotive Survey, and other sources. 

2. Khat are Commercial and Recreationai Harborcrafl? 

Commercial and recreational harborcraft (harborcraft) are marine vessels that operate primarily 
along California’s coastline, and in inland waterways. They include a wide variety of vessels 
such as tug/tow boats, commercial fishing vessels, commercial passenger fishing vessels (“party 
boats”), pilot boats, work boats, crew/supply boats, ferries/excursion vessels, militaryvessels, 
and diesel powered recreational vessels. 

1 
A Class I railroad is defined by the See Transportation Board as a railmad with annual opaat& revenues of 
$2.50 milIian or more. 

2 
A Class III railroad is defined by the Surface Transportation Board as a railroad with annual opemtin~ revenues of 
$20 millicm or less. 
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Harborcraft are defined as all marine vessels except oceangoing ships. Oceangoing ships are 
distinct fkorn harborcraft because they travel internationally, and would not have access to CARB 
diesel fuel at ports outside of California However, these vessels are being addressed by other 
AFB rulemaking efforts currently under development. 

Harborcraft are defined in the proposed amendments as any marine vessel that meets all of the 
following criteria: 

(1) The vessel does not carry a “registry” (foreign trade) endorsement on their United States 
Coast Guard certifkate of documentation, and is not registered under the flag of a 
con&y other than the United States; 

(2) The vessel is less than 400 feet in length overall (LOA) as defined in 50 Code of Federal 
Regulations (CFR) $679.2, as adopted June 19,1996; 

(3) The vessel is less than 10,000 gross tons (GT ITC) per the convention measurement 
(international system) as defined in 46 CFR 69.51- 61, as adopted September 12,199s; 
and 

(4) The vessel is propelled by a marine diesel engine with a per-cylinder displacement of less 
than 30 liters. 

Table I-2 below provides a breakdown by the number of vessels and percent of diesel foe1 
conmmed for each sector of commercial harborcraft. As can be seen, commercial fishing vessels 
account for the largest number of vessels. 

Table I-2: Number of California Commercial Harborcraft 

* Based on December 2002 ARF3 Commercial HmLxmmft Survey, USCG, CDFG and other sources. 
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B. What are the Specifications for Diesel Fuel in California? 

In ihis section, staEdiscusscs the California Air Resources Board (CARD) diesel fuel 
SpCificatiOnS. 

1. Sulfur and Aromatic Hydhcarbon Sfrmdards 

California diesel ti.rel used in motor vehicles must meet specitications approved by the Board in 
1988 limiting sulfur and aromatic contents. The requirements for “CARD diesel,” which became 
applicable in October 1993, consists of two basic elements: 

l A limit of 500 parts per million by weight (ppmw) on suliirr content to reduce emissions of 
both sulh dioxide and directly emitted PM. 

l A limit on aromatic hydrocarbon content of 10 volume percent for large refiners and 
20 percent for small refkrs to reduce emissions of both PM and NOx. 

At a July 2003 hearing, the Board approved changes to the California diesel fuel regulations that, 
among other things, lowered the maximum allowable sulfirr levels in California diesel fuel to 
15 ppmw beginning in June 2006. Thus, ARB’s specilications for sulfur and aromatic 
hydrocarbons are shown in Table I-3. 

Table I-3: California Diesel Fuel Standards 

The regulation limiting aromatic hydrocarbons also includes a provision that enables producers 
and importers to comply with the regulation by qualify@ a set of altemative specitications of 
their own choosing. The alternative formulation must be shown, through emissions test& to 
provide emission benefits equivalent to that obtained with a 10 percent aromatic standard (or in 
the case of small refiners, the 20 percent standard). Most reriners have taken advautage of the 
regulation’s flexibiliw to produce altemative diesel formulations that provide the required 
emission reduction benefits at a lower cost. 

2. Lubricity Standard 

At the July 2003 heating, ARB also approved new requirements for minimum lubricity levels. 
The diesel fuel lubricity standard is designed to ensure that California diesel fuel provides 
adequate lubrication for fuel systems of existing and future diesel engines. Diesel fuel lubricity 
cau be defined as the ability of diesel fuel to provide surface contact lubrication. The CARB 
diesel fuel first phase standard, a High Frequency Reciprocating Rig (HFRR) maximum scar 
diameter (WSD) of 520 microns, is appropriate for protecting existing hardware and is to be 
implemented on January 1,2005. The American Society for Testing and Materials (ASTM) has 
approved an identical lubricity standard for the ASTM D-975 diesel fuel specifications that will 
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become effective January 1,2005. When Division of Measurement and Standards @MS) adopts 
and begins enforcing the ASTM &ndard, the CARB diesel fuel first-phase standard will no 
lor&er apply. 

The Board farther directed &to return in 2005 with a proposed 2006 lubricity standard if a 
technology assessment determines that a HFRR WSD of 460 microns at 60 degrees Celsius, or a 
more appropriate standard, should be implemented on the same schedule as the proposed 
15-ppmw sulfur limit for diesel fuel on June 1,2006. 

C. What are the Specifications for Diesel Fuel in the Rest of the Nation? 

The United States Enviromnental Protection Agency (U.S. EPA) has established separate diesel 
fuel specifications for on-road diesel fuel and off-road (nonroad) diesel fuel. 

1. On-Road Diesel Fuel 

The current U.S. EPA diesel fuel standards have been applicable since October 1993. The 
U.S. EPA regulation prohibits the sale or supply of diesel fuel for use in on-road motor vehicles, 
unless the diesel fuel has a sulfur content no greater than 500 ppmw. In additioq the regulation 
requires on-road motor-vehicle diesel fuel to have a cetane index of at least 40 or have an 
aromatic hydrocarbon content of no greater than 35 percent by volume (vol. %). All on-road 
motor-vehicle diesel fuel sold or supplied in the United States, except in Alaska, must qomply 
with these reqireme~&. Diesel fuel, not intended for on-road motor-vehicle use, must contain 
dye solvent red 164. 

On January 18,2001, the U.S. EPA published a final rule which specifies that, begbming 
June 1,2006, refiners must begin producing highway diesel fuel that meets a maximum sulfur 
stsndsrd of 15 ppmw. All 2007 and later model year diesel-fueled vehicles must be fueled with 
this new low sulfur diesel. Both the current and future U.S. EPA on-road diesel foe1 standards 
are shown in Table I-4. 

Table I-4: U.S. EPA Diesel Fuel Standards 

Nonroad, excluding 

* Nonmad diesel fuels must comply with ASTM No. 2 diesel fuel specifications for ammaks and cetme. 
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2. Nonromi Diesel Fuel 

0n’June 29,2004, the U.S. EPA published a final rule for the control of emissions from nonroad 
diesel engines and fuel. The U.S. EPA rulemaking requires that sulfur levels for nonroad diesel 
fuel be reduced tirn current uncontrolled levels ultimately to 15 ppmw, though an interim cap of 
500 ppmw is contained in the rule. Beginning June 1,2007, retiners would be required to 
produce nonroad, locomotive, and marine diesel fuel that meets a maximum sulfor level of 
500 ppmw. This does not include diesel fuel for stationary sources. In 2010, nonroad diesel fuel 
will be required to meet the 15 ppmw stands& except for locomotives and make vessels. In 
2012, nonroad diesel fuel used in locomotives and marine applications must meet the 15 ppmw 
standad The nonroad diesel fuel standards are shown above in Table I-4. 

D. Wbat are the Emission Benet& of California Diesel Fuel? 

The NOx emission benefits associated with the use of CARE diesel compared to U.S. EPA on- 
road and nonroad diesel fuels are due to the CARB aromatic hydrocarbon limit of 10 percent by 
volume or an emission equivalent alternative formulation limit. ARB staff e&mates that use of 
CLUB diesel provides a 6 percent reduction in NOx and a 14 percent reduction in pxticulate 
emissions compared with the use of U.S. EPA on-road and nonroad diesel fuels. In addition, 
CARE5 diesel fuel will provide over a 95 percent reduction iu fuel sulfur levels in 2007 compared 
to U.S. EPA nonroad diesel fuel. This reduction in diesel fuel sulfur levels will provide SOx 
emission reductions, and additional PM emission reductions by reducing indirect (secondary 
formation) PM emissions formed fkom SOx. 

E. Are there Any Current Diesel Fuel Requirements for Intrastate Diesel-Electric 
Locomotives and Harborcraft? 

Currently, intmstate locomotives and marine vessels use diesel fuel meeting the minimum 
specification for Number 2 diesel fuel, as specified by ASTM D-975. 

F. Wbat are the Current Properties of In-Use Diesel Fuel? 

Table I-5 shows average values for sulfur and four other properties for motor vehicle diesel fuel 
sold in California before and after the current diesel fuel regulation became effective in 1993. 
The corresponding national averages are shown for the same properties for on-road diesel fuel 
only since the U.S. EPA sulfur staudard does not apply to off-road or nonvebicular diesel fuel. 
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Table I-5: Average 1999 Properties of Reformulated Diesel Fuel 

Sulfir, ppmw 140’2’ 360 
Aromatics, vol.% 19 35 
Cetaue No. 50 45 
PNA, wt.% 3 NA 
Nitrogen, ppmw 150 110 

1 U.S. EPA, December 2000. 
2 About 20 % of total California volume is less than 15 ppmw. 

G. What Type of Diesel Fuel are Intrastate Diesel-Electric Locomotives 
and Harborcraft Currently Using? 

California intmstate locotiotives and harborcraft are currently using varying amounts of the three 
types of diesel fuel as discussed in this section. 

I. Fuel Consumption by Fuel Type for Intrastate Locomotives 

California’s i&state locomotives consumed an estimated 47 million gallons of diesel Abel in 
2003 (as shown in Table I-6). Class I railroads consumed about 23.3 million gallons, or about 
50 percent of Califomia intrastate locomotive diesel fuel. Caliiomia’s passenger trains consumed 
an estimated 20.4 million gallons of diesel fuel, or 43 percent of the state’s intrastate locomotive 
diesel fuel. Class III railroads in California consumed an estimated 3.3 million gallons, or 
7 percent of the intrastate locomotive diesel fuel. CARE? &also e&mates that 117 industrial 
and military intmstate locomotives may consume an additional 1 to 3 million galIons of diesel 
fuel. 

Table 1-6~ Intrastate Locomotive Diesel Fuel Consumption by Type of Railroad 
(MUions of Gallons) 

Currently, of the diesel fuel conmmed by intrastate locomotives, about 60 percent is either 
CARB diesel or low sulfur CARB diesel fuel (CAFB diesel fuel already meeting the new 15 
ppmw sulfur cap) and about 39 percent of the diesel fuel consumed is U.S. EPA on-road 
highway diesel fuel. Staff estimates that less thau 1 percent of the diesel fuel now consumed by 
California’s intrastate locomotives is U.S. EPA nonroad diesel fuel with in-use sulfur levels of 
3,000 ppmw or higher. 
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As can be seen in Table I-7, the South Coast Air Quality Management District (SCAQMD) 
accouuts for about 40 percent (19 million gallons) of the intrastate locomotive diesel fuel 
consumption. However, the SCAQMD’s diesel fuel consumption is nearly split in half between 
CARB and low sulfbr CARB diesel fuels, and U.S. EPA on-road diesel f&l. The other air 
districts with large propcations of the intmstate locomotive diesel he1 consumption are the Bay 
Area with 18 percent (8.5 million gallons), the San Joaquin Valley Unified Air Pollution Control 
District (SJVUAPCD) with 17 percent (8 million gallons), Mojave Desert with 8 percent 
(4 million gallons), and the Sacramento Area with 6 percent (2.9 million gallons). These five air 
districts combined account for about 90 percent of the intrastate locomotive diesel fuel 
consumption statewide. 

Table I-7: intrastate hmotives Diesel Fuel Consumption by Region 
(Millions of Gallons) 

Bay Area 0 8.1 0.4 0 8.5 
San Joaquin 0 4.3 3.5 0.2 8.0 
Mojave Desert 0 0.6 3.3 0 3.9 
SacramentoArea 0 2.9 0 0 2.9 
San Diego 0.8 0.1 0 0 0.9 

2. FuelGnwmptin~Fue~Type forHarborcmfl 

Harborcraft are estimated to consume nearly 90 million gallons of diesel fuel ammally, as shown 
in Table I-8. Ferries and excmzion passenger boats account for the largest amount (36 percent) 
of the harborcraft statewide diesel fuel consumption, and au existing state law already requires 
ferries to use CARB diesel fueL The next largest harkorcraft category for diesel fuel 
consumption is commercial fishing (20 percent), followed by tugboats (14 percent), and charter 
fishing boats (11 percent). Combined, these four harborcraft categories are responsible for over 
80 percent of the hahorcraft diesel fuel consumed statewide. 
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Table I-8: Harborcraft Fuel Consumption by Type of Vessel 
(Millions of gallons) 

Commercial Fishing 4.5 12.9 17.4 
Tugs 0.2 12.4 12.6 
CbartcrFiig 0.5 9.3 9.8 
Tow Boats 0.0 4.7 4.7 
Crew and Supply 0.3 3.4 3.7 
Work Boats 0.1 1.4 1.5 
Pilot 0 0.7 0.7 

* commercial fuel coIlsumptioll estimates based o* 2002 ARB commercial Harborolaft survey. 
** Recreational fuel consumption e&mates based on 2003 ARB Emissions Inventory (See Appendix D) 
*** Nomt.ers may not add due to romiing. 

As Table I-9 illustrates, most of the state’s harborcraft diesel fuel occurs in the Bay Area 
(32 percent) and the SCAQMD (29 percent). Combined, these two air districts account for over 
60 percent of the state’s harborcraft diesel fuel consumption. Staff estimates that about 
43 percent of the harborcral? diesel fuel consumption consists of CARB diesel, with the other 
57 percent being U.S. EPA on-road diesel fuel. 
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Table I-9: Harborcraft Fuel Consumption by Region 
(Mmions of gallons) 

South Coast Air Basin 
North Coast Air Basin 

South Coast Air Basin 
North Coast Air Basin 

* commercial fuel comurItption estimates based cm 2002 ARF3 commercial Harborcraft survey. 
** Recrdiollal tile1 consumptiml estbmtes based on 2003 AFB Emissions Inventory (See Appendix D). 
l ** Numbers may not add due to roundinS. 

3. Total Fuel Consumption and Fuel Tpe for Both Intrawink Locomotives 
and Harborcrafi 

As can be seen in Table I-l 0, intrastate locomotives and harborcraft combined consomed an 
e&mated 134 million gallons of diesel fuel annually. Ofthe diesel fuel consumed by intrastate 
locomotives and harbor& au estimated 5 1 percent is U.S. EPA on-road diesel fuel, and nearly 
49 percent is CARB or CARB low sulfur diesel fuel, and less than 1 percent is U.S. EPA 
nonroad diesel fuel. In 2003, the California Energy Commission (CEC) estimates that California 
consumed approximately 3 billion gallons of diesel fuel. The combined intrastate locomotive 
and hxborcraft diesel foe1 consumption represents about 4.5 percent of the total 2003 diesel fuel 
consumption in California 

Table I-10: Fuel Consumption for Intrastate Locomotives and Harborcraft 
(Milrions of gauons) 

Intrastate Locomotives 
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H. What are the Proposed Amendments? 

AI&B staff is proposing that, beginning January 1,2007, diesel fuel sold, supplied,.or offered for 
sale to California intrastate locomotive and harborcraft operators statewide be required to meet 
the specifications for vehicular diesel fuel, as specified in title 13, California Code of 
Regulations (CCR), sections 2281,2282, and 2284: 

Staff is also proposing that diesel fuel sold, supplied, or offered for sale to harborcraft operators 
within the South Coast Air Quality Management District (SCAQMD) be required to meet 
California motor vehicle diesel fuel standards beginuing January 1,2006. This control measure 
would satisfy commitments contained in the SCAQMD SIP. 

For the proposed amendments, staff is proposing that California intrastate locomotives be 
defined as those locomotives that operate at least 90 percent of the time within the borders of the 
state, based on hours of operation, miles traveled, or fuel consumption. Staff is proposing to not 
include in the definition of California intrastate locomotives those line-haul locomotives meeting 
the U.S. EPA’s “Tier II” locomotive emission standards (for both NOx and PM) which primarily 
move &eight into and out of the SCAQMD. In addition, staff is investigating means to 
encourage the early introduction of Tier II locomotives in the rest of the state and may propose 
additional recommendations to the Board at the hearing. Staff is also proposing that harborcraft 
be defined as those marine vessels that purchase diesel fuel in California and which do not meet 
prescribed “oceangoing vessel” definitions. 

To provide additional flexibility to affected intrastate locomotive operators, operators of 
intrastate locomotives would have the option of participating in an alternative emission control 
plan (AECP). The AECP provisions would allow the owner or operator of an intrastate diesel- 
electric locomotive to submit for approval by the Executive Officer a substitute fuel and/or 
emission control strategy. The substitute fuel and/or emission control strategy must achieve 
equivalent or greater reductions than those achieved solely through compliance with California 
reformulated diesel fuel standards, and adequate enforcement provisions would be required. 
Further, there must be a detailed analysis to ensure adequate environmental protections have 
been provided for environmentally sensitive and impacted areas (e.g., Los Angeles Harbor area). 

Staff is also presenting the proposed amendments to the Board for consideration as an airborne 
toxic control measure (ATCM) for applicability through the non-vehicular diesel fuel standards. 

I. Why are These Regulations Being Proposed? 

The proposed amendments to the California diesel fuel regulations are based on a number of 
actions, programs, and commitments undertaken by the Board and Governor Schwarzenegger. 

I. Needfor Emission Reductions 

Over 90 percent of Californians breathe unhealthy air. California’s mobile source and fuels 
programs, more than any other pollution control effort, have helped to move the state’s 
nonattainment areas closer to meeting federal and state air quality standards. The combination of 
fuels and vehicle emissions regulations provide significant statewide reductions in emissions of 
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carbon monoxide (CO), fme particulates or PMrs, SC& and ozone precursors - NQx and volatile 
organic compounds (VQCs). Nevertheless, significant additional reductions in mobile source 
emissions are essential ifthe state is to attain and maintain the state and national ambient air 
quality standards. 

Diesel PM is a major contributor to potential ambient risk levels. In 2000, the average potential 
cancer risk associated with diesel PM emissions was estimated at over 500 potential cases per 
million. This diesel PM cancer risk accounted for approximately 70 percent of the ambient air 
toxics cancer risk. 

The SCAQMD Multiple Air Toxics Exposure Study II (MATES JJ) estimated that the average 
potential cancer risk in the South Coast Air Basin tirn diesel PM was about 1,000 excess 
cancers per million people, or 71 percent of the average cancer risk &om all air toxics in the 
South Coast Air Basin. Localized or near-source exposures to diesel exhaust, such as might 
occur near busy roads and intersections, will present much higher potential risks. 

2. ARB Board Direction 

The CARB diesel fuel regulations currently apply to all on-road and off-road diesel engines 
except stationary engines, locomotives, and marine vessels. In July 2003, the Board approved 
amendments to the CARB diesel fuel regulations lowering the allowable sulfur levels to a 
maximum of 15 ppmw effective June 1,2006. Approval of the CARB low sulfor diesel fuel 
regulations included extending the existing CARB diesel (sulfur limit - 500 ppmw) requirements 
to nonvehicular (i.e., stationary) sources beginning December 12,2004. In addition, the low 
sulfur (15 ppmw) CARB diesel fuel regulations will apply to all diesel engines (i.e., mobile and 
stationary) beginning on June 1,2006. However, locomotives and marine vessels will continue 
to be exempted from the CARB diesel fuel regulations in 2006. Based on a number of public 
comments received at the July 2003 hearing, the Board directed staffto evaluate and report back 
on the feasibility of requiring the use of CARB diesel fuel in locomotives and marine vessels. 

At the October 2003 hearing, staff reported to the Board that while interstate locomotives and 
oceangoing vessels consume much of the fuel dispensed into them from facilities outside out of 
the country or in other states, intrastate locomotives and harborcraft are typically a captive fleet. 
As such, intrastate locomotives and harborcraft would be good candidates for the use of CARB 
diesel fuel, as the emission benefits derived from the fuel would be realized within the state. As 
a result of this hearing, the Board directed staff to develop a regulatory proposal targeting the use 
of CARB diesel fuel by intrastate locomotives and harborcraft. 

3. Diesel Risk Reduction Plan 

In August 1998, the ARB identified PM emitted t?om diesel engines (diesel PM) as a Toxic Air 
Contaminaut (TAC). Because of the considerable potential health risks posed by exposure to 
diesel PM, ARB s.tatTrecommended a comprehensive plan the Diesel Risk Reduction Plan 
(DRRP), to further reduce diesel PM emissions and the health risks associated with such 
emissions. This plan seeks to reduce Californians’ exposure to diesel PM and associated cancer 
risks &om baseline levels in 2000 by 85 percent by 2020. 
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In October 2000, the DRRP was approved by the ARB. The plan identified air toxic control 
measures and regulations that will set more stringent emissions standards for new diesel-fueled 
engines and vehicles, establish retrofit requirements for existing engines and vehicles where 
determined to be technically feasible and cost-effective, and require the sulfur content of diesel 
fuel to be reduced to no more thau 15 ppmw. The proposed regulation is an important 
component towards meeting the diesel risk reduction goals set out in the DRRP. 

The emission reductions obtained from the proposed amendments will result in lower ambient 
PM levels and significant reductions of exposure to primary and secondary diesel PM. Lower 
ambient PM levels and reduced exposure, in turn, would result in a reduction of the prevalence 
of the diseases attributed to PM and diesel PM, including hospitalizations for cardio-respiratory 
disease, and premature deaths. ARB staff estimates approximately 71 premature deaths would 
be avoided by 2010 and cumulatively 233 deaths by 2020 as a result of the emission reductions 
of primary and secondary PM obtained through the proposed regulations. 

4. State Implementation Plan - 2003 State andFederal Bate&y and 2003 South 
Coast State Implementation Plan 

On October 23,2003, ARB adopted the Proposed 2003 State and Federal StrafeDfor the 
California State Implementation Plan (Statewide Strategy). The Statewide Strategy identifies 
the Board’s near-term regulatory agenda to reduce ozone and PM by establishing enforceable 
targets to develop and adopt new measures for each year from 2003 to 2006, including 
commitments for the Board to consider 19 specific measures. In addition to meeting federal 
requirements, the Statewide Strategy ensures continued progress towards California’s own 
health-based staudards. 

ARB and local air districts are in the process of updating the California State Implementation 
Plan (SJP) to show how each region in the state will meet the federal air quality standards. The 
measures outlined in the adopted Statewide Strategy are being incorporated into these SIP 
revisions. The South Coast’s 2003 Air Quality Management Plan was adopted by the SCAQMD 
Governing Board on August 1,2003. ARB approved the local SIP element on October 23,2003, 
and on January 9,2004, ARB submitted to U.S. EPA both the Statewide Strategy and the 2003 
SCAQMD SIP as revisions to the California SIP. As part of the Statewide Strategy, the ARB 
committed to: 

. The use of cleaner fuels for harborcraft in Measure Marine-I: Pursue Approaches to 
Clean Up the Existing Harborcraji Fleet - Cleaner En,oies and Fuels. One element of 
this SIP measure would require the use of cleaner diesel fuel in harborcraft operating in 
California. 

l While no new defined controls for locomotives are included in the 2003 South Coast SJP, 
Board Resolution 03-22 directs staffto evaluate approaches to reduce emissions Tom in- 
use locomotives, passenger rail, and switcher and short haul locomotives. 
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5. Governor’s Aerion Plan for Cali~ornia’s Environment 

As part of Governor Schwamenegger’s action plan for California’s enviromnent, he has 
committed to protecting and restoring California’s air qnality through an initiative to cut air 
pollution statewide by up to 50 percent. Through this initiative, the Governor has stated: 

“Breathing clean and healthy air is a right of all Californians, especially our 
children, whose health .q@ers dkpropol-tionately when our air is polluted. l7ze 
@we healtf;f Cali$orzPa’s environment and economy depend on our taking 
action now. 

One component of the Governor’s action plan for California’s environment includes expediting 
the use of clean fuel transportation in the state. This includes the early introduction of cleaner, 
low-sulfur diesel fuels. Staffs proposed amendments meet this commitment through the 
introduction of low-sulfur CARB diesel fuel for use by the California intrastate locomotive and 
harborcraft marketplace, nearly six years earlier than mandated by the U.S. EPA. 

J. What Alternatives Were Considered? 

Staff evaluated five alternatives to the proposed amendments for intrastate locomotives and 
commercial and recreational harborcraft that included: 

. Not extending CARB diesel fuel requirements to diesel fuel for use by intrastate 
locomotives (in which case the fuel would still be subject to U.S. EPA nonroad diesel 
fuel standards). 

. Not requiring any diesel fuel for use by Class RI railroads locomotives to have to comply 
with the CARB diesel fuel requirements. 

l Not requiring diesel fuel for use by certain rural Class JJI railroads locomotives, not 
operating in ozone non-attainment areas, to have to comply with the CARB diesel fuel 
requirements until June 1,2012. 

l Requiring diesel fuel for use by all intrastate locomotives in the SCAQMD to meet the 
CARE? diesel fuel standards by January 1,2006, with diesel fuel for use by intrastate 
locomotives and harborcraft in the rest of the state to be subject to the CARB diesel fuel 
standards by January 1,2007. 

. Making diesel fuel for use by all harborcraft and all interstate and intrastate locomotives 
subject to the CARB diesel fuel requirements. 

In considering the alternatives identified above, staff concluded that the t%st three would not 
provide needed emission reductions, for both the SIP and overall improvements in air quality, 
above those that would be realized through implementation of only the U.S. EPA nonroad diesel 
fuel program. 

Staff believes that the additional CARB diesel fuel demand created by the fourth alternative 
could put excessive strain on the diesel fuel supply in the SCAQMD in 2006, during the 
transition to 15 ppmw CARB and U.S. EPA on-road diesel fuels. The fifth alternative would not 
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assure emission reductions as interstate locomotives have the potential to change existing fuel 
patterns. This might increase the purchase of U.S. EPA nonroad diesel me1 prior to entering 
California, reducing the potential benefits of this option. 

A discussion of the cost and emission impacts of these akmatives is provided in Chapter XUI. 

K. Do the Proposed Amendments Satisfy Commitments in the State Implementation 
Plan? 

In this section, staff examines the impacts of the proposed amendments on the SIPS for both the 
SCAQMD and SJWAPCD. 

APB staff estimates that the proposed amendments would reduce NOx emissions by about 
0.4 tons per day from harborcraft in the SCAQMD in 2010. The harborcraft NQx emission 
reductions would provide the first increment of progress toward fulfilling ARB’s commitment 
for Measure Marine-I: Pursue Approaches to Clean Up the Existing Harbormafi Fleet - 
CZeaner Erzgines and Fuek in the 2003 SCAQMD SIP. Under measure Marine-l, ARE% 
anticipates reducing 2010 South Coast harborcraft NQx emissions by a total of 2.7 tons per day. 
In addition to providing immediate NQx emission reductions, the low sulfur (15 ppmw) CAPH 
diesel fuel will enable the use of exhaust treatment devices on harborcrafl engines, another 
element of measure Marine-l. 

ARB staff also estimates that the proposed amendments would reduce NQx emissions by about 
0.3 tons per day J?om intrastate locomotives in the SCAQMD in 2010 and 0.2 tons per day in the 
San Joaquin Valley. However, these new NOx emission reductions, except for those kom 
passenger trains and the Class III railroads, are not directly creditable towards APH’s 
commitments in the 2003 SCAQMD SIP due to commitments in the Memorandum of 
Understanding between the SCAQMD and railroads. However, in areas outside of the 
SCAQMD (e.g., San Joaquin Valley), these emission reductions would be creditable. 

L. What Are the Emission Impacts of the Proposed Amendments? 

As illustrated in Table I-l 1, intrastate locomotives and harborcraft combined generate over 
57 tons per day of NOx emissions and about 2 tons per day each of PM and SQx emissions 
statewide. 

Table I-11: 2003 Statewide NOx, SOx, and PM Emissions from Intrastate Locomotives 
and Commercial and Recreational Harborcraft 

(tons per day) 

* Xumbers may not add due to rounding. 
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With staffs proposed amendments, the use of CARB diesel fuel will provide sign&ant 
reductions in NOx, PM (both directly emitted and secondary), and SOx. The reduction of diesel 
PM will also provide a reduction in the risk associated with the general public’s exposure to 
diesel PM. However, the net emission reduction benefits derived IYom the use of CARH diesel is 
somewhat reduced due to intrastate locomotives and harborcraft currently using a significant 
level (approximately half of their existing fuel consumption) of CARH diesel or CARH low 
sulfur diesel fuels. 

Table I-12: 2007 Anticipated Statewide NOx, SOx, and PM Emissions Reductions from 
Intrastate Locomotives and Harborcraft 

(tons per day) 

* numbers may not add due to mmding. 

As can be seen in Table I-12, NOx emissions would be reduced by about 3.5 percent, or about 
2 tpd, for those sources not currently using CARE! diesel fuel. Direct diesel PM emissions would 
be reduced by, on average, about 9 percent, or about 0.2 tpd in 2007. SOx emissions will be 
reduced by nearly 1.8 tpd, or by about 95 percent. This reduction in SOx will provide a 
corresponding reduction of about 0.4 tpd of indirectly emitted PM. 

iv. What are the Environmental Impacts of the Proposed Amendments? 

1. AirQuai& 

Sulfur in diesel fuel contributes to ambient levels of fine PM through the formation of sulfates 
both in the exhaust stream of the diesel engine and later in the atmosphere. Therefore, reducing 
the sulfur limit of CARH diesel fuel from 500 ppmw to 15 ppmw will have a positive air quality 
impact by reducing ambient levels of PM. In addition, the aromatic hydrocarbon specification in 
the CARH diesel titel regulations provides significant reductions in the emissions of NOx and 
PM. As NOx emissions are a precursor to ozone emissions, reduction of NOx emissions will 
reduce ozone levels. In addition, reducing NOx emissions will help to reduce secondary PM 
formation (i.e., nitrate aerosols). Reductions in emissions of diesel PM mean reduced ambient 
levels of the toxic air contaminan ts found in diesel exhaust and reduced public exposure to those 
TACs. 

2. Greenhouse Gas Emissions 

Implementation of the proposed amendments could have a small effect on global warming. The 
production of lower sulfur, lower aromatic diesel is expected to increase slightly emissions of 
greenhouse gases. To the extent that CARH diesel fuel will displace U.S. EPA on-road diesel 
fuel used in intrastate locomotives and harborcraft, emissions of CO2 &om retineries may 
increase slightly due to the increased demand for ener,7 for additional hydrogen production and 
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additional processing to produce lower aromatic diesel fuel. Emissions from refineries of other 
greenhouse gases like methane and nitrous oxide will be very small compared to other carbon 
dioxide emissions. 

3. Refinery Mod$htions 

The proposed amendments are not expected to require any additional retinery modifications 
beyond those aheady anticipated by reriners to comply with the CARB low sulfur (15 ppmw) 
diesel fuel standards on June 1,2006. 

N. What are the Anticipated Impacts of the Proposed Amendments on California 
Diesel Fuel Supply? 

The proposed re,@tions should not affect the ability of California refiners to supply sufticient 
quantities of diesel fuel to the California diesel fuel market. Based on recent retinery surveys by 
the AECB and CEC, as well as with conversations with California refiners, it appears that 
s.uBicient California diesel fuel refinery capacity already exists. In considering the impact of the 
proposed amendments on diesel fuel supply, it should be noted that a significant quantity of 
diesel fuel meeting the California diesel me1 standards is already being used. As such, the true 
impact of the proposed amendments will be a shift of the incrementaJ demand of diesel fuel 
being used by intrastate locomotive and harborcraft operators that currently meets the U.S. EPA 
(either on-road or nonroad) diesel fuel standards to CARB diesel fuel. This incremental 
demand, estimated to be about 4.5 thousand barrels per day (68.6 million gallons per year), is 
within the existing California diesel fuel production capacity. 

In addition, the implementation of the U.S. EPA on-road low sulfur (15 ppmw) diesel fuel 
regulations, adoption of the CARB diesel fuel regulations by the state of Texas for on-road and 
nonroad sources (including locomotives and marine vessels), and the ability of out-of-state 
refiners to produce diesel fuel meeting California standards should provide even greater 
assurance of diesel fuel availability to California. Therefore, the overall diesel fuel production 
system - consisting of California refineries and imports - should not be impacted after the 
implementation of the proposed regulations. 

0. What are the Overall Costs of the Proposed Amendments? 

In evaluating the potential costs of the proposed amendments, staff has considered the likely 
diesel fuels expected to be generally available in California in 2007. Baaed on the fact that 
intrastate locomotive and harborcraft operators will likely use, at a minim- U.S. EPA on-road 
diesel fuel meeting a 15 ppmw sulfur limit, even without ARB requirements, staff ,has 
determined the costs of the proposed amendments based on the incremental cost in 2007 to 
produce CAN3 diesel fuel relative to U.S. EPA on-road diesel fuel. 

Staff estimates that the incremental cost to produce CARB diesel fuel relative to U.S. EPA on- 
road diesel fuel will be about 3 cents per gallon. This is the incremental cost to reduce the 
aromatic hydrocarbon content of U.S. EPA on-road diesel fuel from a limit of 35 volume percent 
to a lit of 10 volume percent (or an equivalent formulation limit). Staff estimates that the 
overall statewide costs of the proposed amendments could be $2 to $3 million dollars annually. 
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II. RE~~~WMENDA'II~N~ 

The staff recommends that the Board adopt the proposed amendments to the CAFZ3 diesel 
regulations and the airborne toxics control measure (ATCM) as contained in Appendix A. These 
amendments will do the following: 

1. Beginning January 1,2006, require that diesel fuel supplied, sold, or offered for salk for 
use in harbacraft in the SCAQMLI meet the standards of vehicular diesel fuel, as set forth 
in title 13, CCR, sections 2281,2282, and 2284. 

2. Beginning January 1,2007, require that diesel fuel supplied, sold, or offered for sale for 
use in any intrastate locomotive and harborcraft statewide meet the standards of vehicular 
diesel fuel, as set forth in title 13, CCR, sections 2281,2282, and 2284. 

3. Allow intrastate locomotive operators to enter into an agreement with the Executive 
Officer for an alternative emission control plan (AJXP) which would provide equivalent 
or better emission reductions than through compliance with the supply and sale 
requirements for California diesel fuel. 
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III. EXI~TINGDIESELFUELREGULATIONSANDDIESELFUELQ~ALITY 

T&s chapter presents a summary of state, federal, and local diesel fael regulations that affect the 
quality of diesel foe1 consumed in California. 

A. California Diesel Fuel Regulations 

“CAR?3 diesel” is diesel tie1 that meets the ARB’s regulations controlling the sulfur and 
aromatic contents of diesel fuels used in motor vehicles. CARB diesel fuel must also meet the 
requirements of the California Division of Measure merit Standards (DMS), the ASTM D-975 
diesel fuel speciEcations, and have a minimum octane mm&r of 40. About 90 percent of the 
diesel fuel sold or supplied in California meets the CARB diesel requirements. Beginning on 
Decembe.r 12,2004, CARB diesel fael requirements will apply to nonvehicular sources except 
for locomotives and marine vessels. BegimGng on 3une 1; 2006, CAR.B diesel low sulfur 
(I 5 ppmw) requirementa will apply to vehicular and nonvehicular sources, except locomotives 
and marine vessels. The requirements of the CARB diesel fuel regulations are summarized in 
Table III-l. 

Table III-l: CARB Diesel Fuel Standards 

I. Sulfur Siamiard 

Section 2281 of Title 13, CCR regulates the sulfiu content tif vehicular diesel Abel sold or 
supplied in Caliiornk This standard was approved by the m in 1988 and was implemented in 
October 1993 statewide. All diesel fuel sold or *plied in California for motor-vehicle use must 
have a sulfk content no greater than 500 ppmw. At a July 2003 hearing, the Board approved 
changes to the CARB diesel fuel regulations that, among other things, lowered the maximum 
allowable sulfur levels in California motor vehicle diesel fuel to 15 ppmw begimkg on 
June I, 2006. 

2. Aromatic Hydrocarbon Stan&rd 

Section 2282 of Title 13, CCR regulates the aromatic hydrocarbon content of vehicular diesel 
fuel sold or iupplied in California. Liie the specification for maximum sulfi~ levels in diesel 
fuel, the aromatic hydrocarbon staudard was approved by the Board in 1988 and implemented in 
October 1993. The aromatic hydrocarbon content of vehicular diesel sold or supplied in 
California mast not exceed 10 percent by volume for large reekers. Small refiners are allowed 
to meet a less stringent 20 percent limit on ammatic hydrocarbons, 
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The regulation limiting aromatic hydrocarbons also includes a provision that enables diesel fuel 
producers and importers to comply with the regulation by quahfymg a set of altcmative 
specifications of their own choosing. The akmative formulation must bc shown, through 
emissions testing, to provide emission benefits equivalent to that obtained with a 10 percent 
ammatic standard (or in the cast of small refiners, the 20 percent standard). Most re&mrs have 
taken advantage of the regulation’s flexiiity to produce ahemative diesel formulations that 
provide the required emission reduction benefits at a lower cost. 

The Board approved a lubricity standard (Section 2284, Title 13, CCR) at a July 2003 public 
hearing, along with the CARB low sulfur (15 ppmw) diesel fuel regulations, in order to ensure 
that CARB diesel heI provides adequate lubrication for fnel systems of existmg and fnture diesel 
engines. The CARB diesel fnel first phase lubricity standard is appropriate for protecting existing 
hard- snd is to be implemented Jm I, 2005. The ASTM has approved a lubricity 
standard for the D-975 diesel fnel specifications that will become effective January 1,2005. 
This ASTM standard is identical to the ARB fir&phase standard. The ARB and ASTM 
approved standard is at least as protective as the current vohmtary staudard to protect current in- 
we engines. When DMS adopts and begins er&orcing the ASTM standard, the ARB first-phase 
standard will no longer apply. 

Diesel fuel hrbricity can be detined as the ability of diesel fuel to provide surface contact 
lubricatior~ Adequate levels of fuel hrbricity are necessary to protect the imernaI contact points 
in fuel pmnps and irjection systems to maintain reliable pdormance. The levels of natural 
lubricity agents in diesel fnel are expected to be reduced by the more severe hydroneating 
needed to lower the sulfur content of diesel meI to meet the CAR-B low sulfur (15-ppmw) limit 
in 2006. Lubrici~ additives are available to increase the lubricity of fuels that have had their 
natural lubricity agents depicted. 

The Board’s resolution approving the first phase lticity standard directed statfto conduct a 
tccbnical assessment, to be completed in 2005, to determine au appropriate 2006 hmricity 
standard The Boards resolution former direct& staffto return to the Board in 2005 with a 
proposed 2006 lubricity staudard ifthe technology assessment determines that a High Frequency 
Reciprocating Rig (HFRR) maximum wear scar diameter (WSD) of 460 microns at 60 degrees 
C, or a more appropriate standard, should be implemented on the same schedule as the CARB 
diesel fnel low sulfur (15-ppmw) limit in 2006. 

B. Federal Diesel Fuel Regalations 

I. Federal On-Road Diesel Fuel 

The current U.S. EPA diesel fuel standards have been applicable since October 1993. The 
U.S. EPA regulation - 40 Code of Federal Regulations (CFR) gSO.29 -prohibits the sale or 
supply of diese4 fnel for use in on-road motor vehicles, unless the diesel fnel has a sulfur content 
no greater than 500 ppmw. Jn addition+ the regulation requires on-road motor-vehicle diesel fuel 
to have a cetane index of at least 40 or have an aromatic hydrocarbon content of no greater than 
35 percent by voltmre (vol. %). All federal on-road motor-vehicle diesel fuel sold or supplied in 

Calgomia Air Resources Board Page 22 



59 

the United States, except in Alaska, must comply with these requirements. Diesel fuel, not 
intended for on-road motor-vehicle use, must contain dye solvent red 164. 

Qn January 182001, the U.S. EPA published a final rule which specifies that, beginning 
June 1,2006, refiners must begin producing on-road highway diesel fuel that meets a msximum 
sulfur standard of 15 ppmw. The requirements are contained in 40 CFR @SO.500 et seq. The 
speciEcations for U.S. EPA on-road diesel fuel are shown in Table III-2 below. 

Table IlI-2: U.S. EPA Diesel Fuel Standards 

C&road 
&r-Road 
Nonroad * 

Nonroad * 

Nonroad, excluding 
locoharine * 

Nom-oad, iocoharine * 

1 
h 

19Y5 
2007 XJU 4u 

2010 15 35 40 
p-h17 l< -2< *n 

* Nonroad diesel lkels must comply with ASTM No. 2 diesel qmikations for mmatics and c&me. 

2. Federal Nonroad Diesel Fuel 

Qn June 29,2004, the U.S. EPA published a final rulemsking for the control of emissions irom 
nonroad diesel engines and fuel. The U.S. EPA rulemaking requires that sulfur levels for 
nonroad diesel fuel be reduced from current uncontrolled levels ultimately to 15 ppmw, though 
an interim cap of 500 ppmw is contained in the rule. Beginniug June 1,2007, refiners would be 
required to produce nonroad, locomotive, and mariue diesel fuel that meets a maximum sulfbr 
level of 500 ppmw. The federal nonroad diesel fuel rule does not apply to stationary sources. 
Beginning June 1,2010, the maximum sulmr level is 15 ppmw for diesel fuel used by nonroad 
sources, exchding locomotives snd marine vessels. In 2012, nonroad diesel fuel used in 
locomotives and marine applications must meet the low sulfur (15 ppmw) staudard. The 
nonroad diesel fuel standards are shown above in Table III-2. 

It is important to note that for both the federal on-road and nonroad diesel fuel regulations, 
U.S. EPA has not established au aromatic hydrocarbon content (or equivalent property) 
specification. Accordingly, neither the federal on-road or nonroad diesel fuels provide the same 
level of emission reductions (for both NOx and PM) achieved through the use of CARB diesel 
fuel. 

C. SCAQMD Rule 431.2 

Health aud Safety Code Section 40447.6 authorixes the SCAQMD to adopt regulations that 
specify the composition of diesel fire1 mauufacmred for sale in the SCAQMD, subject to ARB 
approval. hr September 2000, the SCAQMD amended Rule 43 I .2 to define low sulfor diesel 
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fnel as having a sulfnr content no higher than 15 ppmw. For mobile sources (locomotives and 
marine vessels are specnically exempted from tbis rule), Rule 43 1.2 prohibits the supply, sale or 
offer for sale of auy diesel fire1 for any mobile source application in the District, unless the diesel 
fuel meets the defjnition of low sulfur diesel fnel (suliin content is 15 ppmw or less), beginning 
June I, 2006: However, Rule 43 1.2 does not requim the use of diesel foe1 meeting the aromatic 
hydrocarbon or lubrici~ specitications of CARB diesel fuel, as specified in title 13, CCR, 
sections 2282 and 2284, respectively. 

D. Texgs Diesel FneI Regulations 

ln June 2000, Texas Commission on Enviromnental Quality (TCEQ) incorporated California’s 
CARB diesel fuel requirements into their SIP and extended the CARB diesel fnel requirements 
to on-road and nonroad sources, in&ding locomotives and matine vessels. TCEQ r&s 
114.312-l 14.319 require that beginning on April I, 2005, that diesel fnel produced within 
114 counties around the Houston-Galveston areas of Texas meet the 500 ppmw maximum sulfor 
levels and the 10 percent aromatics hydrocarbon content limit or equivalent emissions benefits. 
Beginning on June 1,2006, the TCEQ regulations lower the CARB diesel fnel sulfur limit to 
15 ppmw to be consistent both with the U.S. EPA and CARB diesel fnel sulfur requirements. 
TCEQ also inch&es an Ahemative Emission Reduction Plan (AERP) component which can 
provide fuel producers with the flexibility to comply with both gasoline and diesel limits as long 
as a substitute foe1 strategy provides equivalent emissions benefits. 

E. Properties of In-Use Diesel Fuel 

Under the provisions for CARB diesel fnel alternative formulations, the ARB has certified 
CARB diesel fnel for use in California that typically has a lower sulfur content than 500 ppmw 
and a higher aromatic content than 10 percent The average sulfur content of California diesel 
fnel sold in California has been about 140 ppmw (see Table III-3). Excluding the small refiners’ 
fnel production, the average has been about 120 ppmw. About 20 percent of the motor vehicle 
diesel fuel currently produced in Calihornia has a sulfur content of 15 ppmw or less. 

Table III-3 shows the average values for sulfur and four other fnel properties for motor vehicle 
fuel sold in California before and after the current diesel fuel regulation became effective in 
1993. The corresponding national averages are shown for the same properties for U.S. EPA 
on-road diesel fnel only since the U.S. EPA suliin standard does not apply to off-road or 
nonvehicular diesel fuel. 

Table III-3 Average 1999 Properties of Reformulated Diesel Fuel 

1 U.S. EPA, December : 
2 About 20 % of total C 
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As can be seen from Table III-3 above, in-use CARB diesel tie1 has bigher cetane and has lower 
density, aromatics, and sulfur content thau U.S. EPA on-road diesel fuel. 
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Iv. NEED FOR EMISSIONS RJZDIKTIONS 

Califomia~s mobile source and fuels programs have contributed significantly to the state’s 
nonattaimnem areas in making progress towards meeting both federal and state air quality 
standards. The combination of fuels and vehicle emissions regulations provide significant 
statewide reductions in emissions of CO, fhte particulates (PMts), SOx, and ozone precursors 
NOx and VOCs. Nevertheless, signi&ant additional reductions in mobile source emissions are 
essential ifthe state is to attain the state and national ambient air quality standards. 

As part of the AFWs Statewide SIP Strategy, the ARB has committed to a series of new 
measures to reduce emissions of VOC, NOx, and PM. The ABB has committed, smong other 
things, to: 

l pursue approaches to clean up the existing harborcraft fleet (SJP measure Marine-l), 
inchming the use of California on-road low sulfhr diesek 

l evahtate approaches to reduce emissions tirn in-use locomotives; 
l evalwk emission reductions for switcher snd short-haul locomotives, au& 
l reduce emissions from passenger rail 

A. Criteria Pollutants 

I. One-Honr Ozone Standard 

As shown in Figure IV-I, most of the state does not meet-the state or federal ozone standards, 
The areas that violate the national ozone standard are pursuing a strategy that reduces the 
emissions of precursors of ozone. Lowering ozone precursor emissions will also help reduce 
secondary PM formation. 

California’s plan for achieving the federal ozone standard is comamed in the California SJP that 
was approved by the Board in 194. A significam part of the emission reductions in the SJP is 
achieved by controlling vehicles and their titels. Mobile source emissions, both on-road and 
off-road, account for about 70 percent of ozone precursor emissions in California with diesel 
engines contributing 24 percent to the statewide total in 2000. Further reductions from the 
current emissions levels of NOx and VOC are essential if California is to reach attaimnent for 
ozone. 

2. Eight-Hour Ozome Standard 

U.S. EPA designated nonattaimnent sreas for the new eight-hour ozone standard effective 
June 15,2004. hr California, many of these areas are already nonattaimnent for the federal 
1 -horn standard. New nonansinm ent designations in&de a nmber of rural Sierra foothill 
comties and additional parts of the Sacramento Valley. This action starts the transition from the 
one-hour standard to the eight-hour standard. The one-hour standard will be revoked on 
June 15,2005, one year after the effective date of the designation, and SIPS showing how each 
area will meet the eight-hour standard are due by 2007. In order to maintain progress towards 
clean air, the Clean Air Act prohibits backsliding on the control program. Since the eight-hour 
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standard is more health-protective thau the federal one-hour standard ARB expects that 
California will need to reduce emissions beyond the existing one-hour SE’ targets. 

Figure IV-l: Federal and State Ara Desiguatiom for One-Hour Ozone Standards 

The greatest reductions are needed in the South Coast Air Basin. The SCAQIvfD revised its part 
of the ozone SE’ in 1997,1999, and in 2003. The 2003 SCAQm ozone SIP revision calls for 
additional reductions beyond those incorporated in the 1997/1999 plan These additional 
reductions ze needed to offset increased emissions from mobile sources aud meet ah federal 
criteria pollutant standards witbin the time tiames allowed under the Clean Air Act The South 
Coast Air Basin is required to demonstrate attaimnent of the federal l-hour ozone standard by 
2010. 

Significant reductions will also be needed in the San Joaquin VaUey Air Basin which has been 
classified as severe nonattamm ent for ozone effective December 10,200l. The San Joaquin 
Valley Air Basin is required to attain the ozone standards as expeditiously as possible, but no 
later than November 15,2005. The San Joaquin Valley Air Basin caunot attain the one-standard 
by the required date but the District must reduce emissions by 3 percent per year on average and 
must continue to mahe progress toward attainment 

3. PM 

Particulate pollution is a problem affecting much of California. The majority of California is 
designated as non-attaimnent for the state aud federal tine particulate (PMte) stat&& as shown 
in Figure IV-2. Qnly the L&e County Air Basin is designated as attainment in CaIiiomia and 
three couuties in the northern half of the state remain unclassiti~ The nonattainment areas with 
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serious problems will require substautial reductions of directly emitted PM10 pollutants and PM10 
precursors. Also control of the emissions of ozone precursors should provide some small benefit 
due to the reduction in condensible PM,0 emissions fkom the organic ozone precursor. Control 
of NOx would also be effective in controlling ambient nitrate concentrations. 

Fiire JY-2: Federal and State Area Designations for PMlo. 

B. Governor’s Action Plan for California’s Environment 

As part of Governor Schmenegger’s action plan for California enviromnent, he has committed 
to protecting and restoring California’s air quality through an initiative to cut air poktion 
statewide by up to 50 percent. Through this initiative, the Governor has stat& 

“Breathing clean and healthy m-r is a right of all Cal~$ornians, especially our 
chil&en, whose health suflers diqroportionately when our air is polluted The 
@ure health of Calgornia’s environment and econom depend on our taking 
action now. ” 

One component of the Governor’s action plan for California’s enviromnent inch&s expediting 
clean fuel transportation in the sta@. This includes the early introduction of cleauer, low-sulfa 
diesel fkls. 
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C. State Implementation Plan Commitments 

I. StateIm@emetiationP1an-2003S~andFederalStrate~and2003 
souih coast SIP 

On October 23,2003, m adopted the Proposed 2003 State and Federal Strategy for fhe 
Cali&mia State Implementation Plan (Statewide Strategy) which reaf6rms the ARB’s 
commitment to achieve heal&based air quality staudards through spechic near-term actions and 
the development of additional longer-term strategies. The Statewide Strategy identifies the 
Board’s near-term regulatory agenda to reduce ozone and PM by establishing enforceable targets 
to develop and adopt new measures for each year from 2003 to 2006, in&ding commitments for 
the Board to consider 19 specific measures. It also sets into motion a cone-t initiative to 
identify longer-term solutions to achieve the foil scope of emission reductions needed to meet 
federal air quality staudards iu the South Coast, Sau Joaquin Valley, and the rest of California 
In addition to meetiug federal requirements, the Statewide Strategy ensures continwd progress 
towards Califomia’s own health-based standards. 

ARB aud local air districts are in the process of updating the California SIP to show how each 
region in the state will meet the federsl air quality standards. The measures outlined in the 
adopted Statewide Strategy are beiug incorporated into these SIP revisions. The South Coast’s 
2003 Air Quslity Management Plan was adopted by the SCAQMD Goveming Board on 
August 1,2003. ARB approved the local SIF’ elemeut on October 23,2003, aud on 
January 9,2004, ARB submitted to U.S. EPA both the Statewide Strategy and the 2003 
South Coast SIP as revisions to the California SIP. The new SIP updates all elements of the 
approved 1994 SIP. Upon approval by U.S. EPA, the 2003 SlP will replace the State’s 
commitments iu the 1994 SlP. ABB is currently working with the SJVUPACD on a revision to 
the San Joaquin Valley’s ozone SIP. The revised Sau Joaquin Valley SIP is tentatively 
scheduled for consideration by the District’s Governing on Board October 82004 and by ARB 
on October 28,2004. 

Together with significant reductions from ckauer engines, stationary industrial facilities, and 
other areawide sources, the use of cleaner fuels is au essential part of California’s effort to attain 
the air quality standards. In addition to providing direct emission benefits, clesrter fuels also 
euable more efficient use of exhaust treatment devices to further reduce emissions from existing 
engines. 

Use of cleaner fuels for harborcraft is inchuled in the Statewide Strate~ and the 2003 
South Coast SE in Measure Marine-l: Pursue Approaches to Clean Up the Existing 
Harborcrqfi Fleet -Cleaner Engines and Fuels. One element of this SlP measure would reo$re 
the use of cleaner diesel fuel in harborcraft operating in California 

To meet au emission reduction commitment for locomotives in de 1994 Ozone SIP for the 
South Coast, ARB and the two Class I &ight railroads operating in California signed a 
memorandum of uuderstanding @IOU) to ensure that the cleanest locomotive engines sre 
brought to the South Coast Air Basin. Under the terms of the MOU, the use of cleaner fuels is 
one of the options for meeting the emission reduction tsrgets. Any reductions achieved through 
use of cleaner fuels in the locomotives uuder the purview of the MOU could be credited toward 
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the existing locomotive SIP commiunent and may not be credited towsrd ARB’s new 
commitments under the 2003 SIP. However, emission reductions from the use of cleaner diesel 
fuels by passenger trams and Class III railroad intrastam locomotives is not covered by the MOU 
and could be creditable to the SIP. Thus, reductions from locomotives in other parts of 
California, snch as the San Joaquin Valley, could also be credited in upcoming SIPS for those 
regions. 

While no new deiined controls for locomotives are included in the 2003 South Coast SIP, Board 
Resolution 03-22 directs statTto evaluate approaches to reduce emissions from in-use 
locomotives, passenger rail, and switcher and short haul locomotives not subject to the MOU. 

Iu addition to the defined SlP measures, it is expected that fmther emission reductions will be 
needed f+om all source categories to meet the long-term emission reduction targets included in 
the South Coast SIP. 

D. Toxic Air Contaminants 

I. Components of Dieselhkhaust 

Diesel exhaust is a complex mixture of inorganic and organic compounds that exist in gaseous, 
liquid, and solid phases. The composition of this mixture will vary depending on engine type, 
operathg conditions, fuel, hrbricating oil, and whether an emission control system is present 

Diesel engines operate with excess air (around 25-30 parts air to 1 part fnel). Consequently, the 
primary gas or vapor phase components of whole diesel exhaust are nitrogen (Ns), oxygen (a), 
carbon dioxide (C&), and water vapor (I&O). Diesel exhaust also contains substances such as 
carbon monoxide (CO), NOx, SOx, hydrocarbons, PM, aldehydes, ketones, sulfates, cyanides, 
phenols, metals, and ammonia These substances are unburned fnel and lubricant components, 
products of combustion, or are a result of engine wear or trace contaminants in the fuel aud 
lubricating oil. Other gas phase components of diesel exhaus.6 are low-molecular mass 
polycyclic aromatic hydrocarbon (PAI-I) and nitro-PAH derivatives. Atmospheric reactions of 
these gas phase PAH and nitro-PAH derivatives may lead to the formation of several mutagenic 
nitro-PAH, and nitro-PAH compounds, including nitrodibenxopyranones, 2-nitroflouranthene 
and 2-nitrop~ene. 

Diesel exhaust contains over 40 substances that have been listed as TACs by the state of 
California and as haxardous air pollutants by the U.S. EPA. Fifteen of these substances are listed 
by the International Agency for Resesrch on Cancer (IARC) as carcinogenic to humans, or as a 
probable or possible humau carcinogen. The list includes the following substances: 
formaldehyde, acetaldehyde, 1 $butadiene, antimony compounds, arsenic, benxene, beryllium 
compounds, bis(2-ethylhexyl)phthalate, dioxins and dibenxoforsns, inorganic lead, mercury 
compounds, nickel, POM (including PAHs); and acne. 

Ahuost all of the diesel particle mass is in the fine particle (PMru) fraction. However, 
approximately 95 percent of the mass of these fine particles is less thau 2.5 microns in diameter. 
The particles have a very large surface area per rmit mass which makes them excellent carriers 
for many of the organic compounds and metals found in diesel exhaust. 
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2. Potenikd Cancer Rtik 

IQ 1990, ARB staffreported the statewide population-weighted annual outdoor average diesel 
PM concentration as 3.0 u.g/m3. Using this 1990 vahre for ambient concentrations, aud assuming 
that the ratio of ambient concentration to statewide emissions remained constant, m staff 
calculated ambient die4 PM concentrations for 2000,2010, and 2020- Estimates of statewide 
aunual average ambient PM concentration are presented in Table IV-I along with the 
corresponding percent reduction from the 1990 ambient concentration. Table TV-1 also shows 
e&mates of the risks of contractmg cancer tiom exposure to the indicated ambient diesel PM 
conwntrations. The methodology for e&mat@ these cancer risks is described in the ARB’s 
DRRP. 

Diesel PM is a major contributor to potential ambient risk levels. Jn 2000, the average potential 
cancer risk associated with diesel PM emissions was e&rated at over 500 potential cases per 
million. This diesel PM cancer risk accounted for approximately 70 percent of the ambient air 
toxics caucer risk (Pigure IV-3). 

In the SCAQMD’s Multiple Air Toxics Exposure Study II (MATES If), it was estimated that the 
average potential cancer risk in the South Coast Air Basii from diesel PM was about 1000 
excess cancers per million people, or 71 percent of the average cancer risk t%om all air toxics in 
the South Coast Air Basin Localized or near-source exposures to diesel exhaust, such as might 
occur near busy roads and intemections, wiIl present much higher potential risks. 

Peducing the risk from diesel PM is ease&al to reducing overall public exposure to air toxics. 
The control measures proposed in the DRRP will result in an overall 85 percent reduction in the 
diesel PM inventory and the associated caucer risk by 2020. 

Table IV-l: Statewide Pop&&on-Weighted Annual Outdoor Average Diesel PM 
Comentration for 1990,2000,2010, and 2020 
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Fiire IV-3 

State Average Potential Cancer Risk from 
Outdoor Ambient Levels of Toxic Pollutants for the Year 2000 

Other Toxics 

Benzene 
8% 

Diesel Exhaust PMIO 
71% 
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V. HEALTE BENEFITS OF D&EL EMISSIONS REDUCTIONS 

Th& chapter discusses the health effects of the pollutants emitted by diesel engines and the 
health benefits of the emissions reductions that would result from the use of CARP diesel fnel in 
intratate locomotives and harborcraft. There would be health benefits through lower directly 
emitted diesel PM and ozone precursors. There would also be health benefits tirn the sulfate 
PM emissions reductions that result fmm the lowering of the sulfur limit to 15 ppmw. hr 
addition, through the use of CAREI low sulfur (15 ppmw) diesel fnel, there would be major 
health benefits f?om the reductions of emissions of NOx, diesel PM, and other toxic air 
contaminants tirn diesel engines equipped with exhaust aftertreatment systems. 

A. Diesel Exhaust 

Diesel exhaust is a complex mixture of inorgauic and organic compounds that exist in gaseous, 
liquid, and solid phases. The composition of this mixtnre will vary depending on engine type; 
operating conditions, fuel, lubricating oil, and whether or not an emission control system is 
present. The primary gas or vapor phase components of diesel exhaust include typical 
combustion gases and vapors such as CO, CO?, SOa, NOx, reactive organic gases (POG), water 
vapor, and excess air (nitrogen aud oxygen). The emissions Tom diesel-fneled engines also 
contain potential cancer-causing substances such as arsenic, nickel, benzene, formaldehyde, and 
polycychc aromatic hydrocarbons. Diesel exhaust includes over 40 substances that are listed by 
the U.S. EPA as hazardous air pollutants (HAPS) and by the APB as toxic air contaminants 
(TACs). Fifteen of these substances are listed by the L4RC as carcinogenic to humans, or as a 
probable or possible human carcinogen. The lii includes the following substances: 
formaldehyde, acetaldchyde, 1,3-butadiene, antimony compounds, arsenic, benzene, beryllium 
compounds, bis(2-ethylhexyl)phthalate, dioxins and dibenzofurans, inorganic lead, mercury 
compounds, nickel, POM (mcluding PAHs), and styrene. 

I. DiaelPM 

Diesel PM is either directly emitted Tom diesel-powered engines (primary PM) or is formed 
tirn the gaseous compounds emitted by a diesel engine (secondary PM). Diesel PM consists of 
both solid and liquid material and can be divided into three primary constituents: the elemental 
carbon &action (ECF); the soluble organic tiaction (SOF), and the sulfate fraction. 

Many of the diesel particles exist in the atmosphere as a carbon core with a coating of organic 
carbon compounds, or as sulfuric acid and ash, sulfuric acid aerosols, or suh%te particles 
associated with organic carbon. The organic fraction of the diesel particle contains compounds 
such as aldehydes, alkanes and alkenes, and high-molecular weight PAH and PAHderivatives. 
Many of these PAHs and PAH-detivatives, especially nitro-PAHs, have been found to be potent 
mutagens and carcinogens. Nitro-PAH compounds can also be formed during transport through 
the atmosphere by reactions of adsorbed PAH with nitric acid and by gas-phase radical-initiated 
reactions in the presence of oxides of nitrogen. Fine particles may also be formed secondarily 
from gaseous precursors such as SOa, NOx, or organic compounds. Fine particles can remain in 
the atmosphere for days to weeks and travel through the atmosphere for hundreds to thousands of 
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kilometers, while coarse particles deposit to the earth witbin mnmtes to hours and within tens of 
kiIometers from the emission source. 

host all of the diesel psrticle mass is in the fine particle range of 10 microns or less in 
diameter (I’Mlo). However, approximately 9.5 percent of the mass of these fme particles are less 
than 2.5 microns in diameter (PMzs). Because of their small size, the particles are readily 
respirable and can effecuvely reach the lowest airways of the hmg along with the adsorbed 
compounds, many of which are known or suspected mutagens and carcinogens. They are easily 
distinguished from noncombustion sources of PM= by the bigh content of elemental carbon witb 
tbe adsorbed orgauic compounds and the high nmbcr of ultratine particles (organic carbon and 
sulfate). 

The SOF consists of unburned organic compounds in the small tiaction of the foe1 and atomized 
and evaporated lubricating oil that escape oxidation. These compounds condense into liquid 
droplets or are adsorbed onto the suri%ces of the elemental carbon particles. Several components 
of the SOF have been identified as individual toxic air comaminants. 

B. Health Impacts of Exposure to Diesel Exhaust 

hr addition to its contribution to ambient PM inventories, diesel exhaust is of specific concern 
because it poses a lung cancer hazard for humans as well as a hamrd from noncancer respiratory 
effects such as puhnonary m&mmation. More than 30 hmnan epidemiological stodies have 
investigated the potential carcinogenicity of diesel exhaust On average, these stndies fomd tbat 
long-term occupational exposures to diesel exhaust were associated with a 40 percent increase in 
the relative risk of hmg cancer. However, there is limited specitic information that addresses the 
variable susceptibiities to the carcinogen&y of diesel exhaust witbm the general human 
population and vuhmrable subgroups, such as infams and children and people with pm-existing 
health conditions. The carcinogenic potential of diesel exhaust was also demon&rated in 
nmerous genotoxic and mutagenic studies on some of the organic compounds typically detected 
in diesel exhaust 

Diesel exhaust was listed as a TAC by ARB after an extensive review and evaluation of the 
scientific literature by Oflice of Enviromnental Health Hazard Assessment (OEHHA) and 
subsequent review by the Scientific Research Panel (SRP). Using the cancer unit risk factor 
developed by OEHHA for the TAC pro8ram, it was estimated that for tbe year 2000, exposnre to 
ambient concentrations of diesel (I .8 pg/m3) could be associated with a health risk of 540 excess 
cancer cases per million people exposed over a 70-year lifetime. This estimated risk is 
equivalent to about 270 excess cases of cancer per year for the entire State, which is several 
times higher than the risk from all other identified TACs combined Another bighly sign&ant 
healtb effect of diesel exhaust exposum is its apparent abiity to act as an adjuvant in allergic 
responses and possibly asthma. However, additional research is needed at diesel exhaust 
concentrations that more closely approximate current ambient levels before the role of diesel 
exhaust exposure in the incming allergy and asthnra rates is established. 
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C. Health Impacts of Exposure to Diesel PM 

U.S. EPA discussed the epidemiological snd toxicological evidence of the health effects of 
ambient PM and diesel PM in the regulatory impact analyses for on-road and nonroad diesel 
engine emission standards. The key health effects categories associated with. ambient PM 
include premature mortality, aggravation of respiratory and cardiovascular disease (as indicated 
by increased hospital admissions and emergency room visits, school absences, work loss days, 
and restricted activity days), aggravated asthma acute respiratory symptoms, in&ding 
aggravated coughing and difficult or painful breathing, chronic bronchitis, and decreased lung 
function that can be experienced as shortness of bream 

Health impacts from exposure to the PMz.5 component of diesel exhaust have been calculated for 
Califomi~ using concentration-response equations from several epidenriologic studies. Both 
mortality snd morbidity effects could be associated with exposure to either direct diesel PM25 or 
indirect diesel PMr.5, the latter of which arises fiorn the conversion of diesel NOx emissions to 
PMzs nitrates. It was estimated that 2,000 aud 900 p remamre deaths resulted from long-term 
exposure to either 1.8 l&m3 of direct PM23 or 0.81 pg/m3 of indirect PMzs, respectively, for the 
year 2000. The mortality estimates are likely to exclude cancer cases, but may include some 
premature deaths due to cancer, because the epidemiologic studies did not identify the cause of 
death. Exposure to tine PM, inchrding diesel PMr.5 can also be linked to a nmber of hesrt and 
lung diseases. For example, it was estimated that 5,400 hospital admissions for chronic 
obstructive pulmonary disease, pneumonia, cardiovascular disease and asthma were due to 
exposure to direct diesel PMz.5. An additional 2,400 admissions were liied to exposure to 
indirect diesel PM. 

D. Health Impacts of Exposure to Ozone 

Ozone is formed by the reaction of VOCs and NOx in the atmosphere in the presence of heat and 
sunlight The highest levels of ozone are produced when both VOC and NOx emissions are 
present in significant quantities on clesr summer days. This pollutant is a powerful oxidant that 
cau damage the respiratory tract, causing b&mmation and irritation, which can result in 
breathing dit3iculties. Currently there are no quantitative data available regarding the health 
impacts associated with ozone. 

Studies have shown that there are impacts on public health and welfare from ozone at moderate 
levels that do not exceed the l-hour ozone standard. Short-tern exposure to high ambient ozone 
concentrations have been linked to increased hospital admissions and emergency visits for 
respiratory problems. Repeated exposure to ozone can make people more susceptible to 
respiratory infection and lung inflammation and cau aggravate pre-existing respiratory diseases, 
such as asthma. Prolonged (6 to 8 hours), repeated exposure to ozone can cause infhumnation of 
the lung, impairment of ltmg defense mechanisms, and possibly irreversible changes in lung 
structure, which over time could lead to premature aging of the hmgs and/or chronic respiratory 
iIhxsses such as emphysema and chronic bronchitis. 

The subgroups most susceptible to ozone health effects include individuals exercising outdoors, 
children and people with pre-existing lung disease such as asthma, and chronic puhnonary lung 
disease. Children are more at risk from ozone exposure because they typically are active outside, 
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during the summer when ozone levels are highest. Also, children are more at risk thau adults 
from ozone exposure because their respiratory systems are still developing. Adults who are 
outdoors and moderately active during the summer months, such as constmction workers and 
other outdoor workers, also are among those most at risk These individuals, as well as people 
with respiratory tiesses such as asthma, especmhy asthma& children can experience reduced 
lung function and increased respiratory symptoms, such as chest pain and cough, when exposed 
to relatively low ozone levels during prolonged periods of moderate exertion. 

E. Health Benefits of Reductions of Diesel Exhaust Emissions 

1. ReducedAmbient P&iLeve,!s 

Studies have shown that there are public health and welfare effects t?om PM at concentrations 
tbat do not constitute a violation of the National Ambient Air Quality Staudard (NAAQS) for 
PM. The emission reductions obtained with low sulfur (15 ppmw) diesel fuel and diesel engines 
equipped with aftertmatm em systems will result in lower ambient PM levels and significaut 
rednctions of exposure to primary aud secondary diesel PM. In contrast to ozone, which is a 
product of complex photochemical reactions aud therefore difficult to directly relate to precmsor 
emissions, ambient PMrs concentrations are more directly inthrenced by emissions of PM and 
can therefore be correlated more meauiugfuUy with emissions inventories. Loser ambient PM 
levels aud reduced exposure mean reduction of the prevalence of the diseases attributed to diesel 
PM, reduced incidences of hospitalizations, and prevention of prematur e deaths. 

2. ReducedAmbient &one Levels 

Emissions of NOx are precursors to the formation of ozone in the lower annosphere. Ozone can 
have adverse health impacts at concemrations that do not exceed the l-hour NAAQS Mobile 
sources contribute a substantial fraction of ozone precursors in any metropolitau area. Therefore, 
reduction of diesel mobile source emissions of NOx in urban areas, through the use of CARB 
low sulfor (15 ppmw) diesel fuel and exhaust aftertreatment systems, would make a considerable 
contribution to reducing exposures to ambient ozone. Controlling emissions of ozone precursors 
would reduce the prevalence of the types of adverse respiratory effects associated with ozone 
exposure and would reduce hospital admissions and emergency visits for respiratory effects. 
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VI. INTRASTATE LOCOMOTIVES: OPERATIONS, FUEL CONSJMFTI ON, AND EMLSSION 
STUDIES 

This chapterprovides an overview of California railroads that operate intrastate diesel-elect& 
locomotives. This chapter also includes information about the ARB locomotive survey that was 
sent to operators of iutrastate locomotives. Fmther, this chapter explains how the information 
collected in the AEtB survey was used to estimate intrastate locomotive fbel consumption for 
each region of the state and for each type of railroad, Finally, this chapter examines existing test 
programs and *dies on the emission benefits of using CAF33 diesel fuel as compared to 
U.S. EPA on-road diesel fuel and nonroad diesel fuel in locomotives. 

A. Diesel-Ekctric Locomotives 

The proposed regulatory amendments would apply to intrastate diesel-electric locomotives. hi ‘- 
this section ARB sxaffprovides detinitions of diesel-electric locomotives, how their engines 
work, and why diesel-electric locomotive engines operate in a di&rent mamxr tirn motor 
vehicle engines. 

I. Defiition of a Diesel-Electric Locomotive 

A “locomotive” is defined iu U.S. EPA’s locomotive regulations (1998) as “a self-propelled piece 
of on-track equipment designed for moving or propelling cars that are designed to carry bight, 
passengers or other equipment, but which itself is not designed or intended to carry &ight, 
passengers (other than those operating the locomotive) or other equipment.” Diesel-electric 
locomotives are defined by the railroad industry as those locomotives that use electtic power 
provided by a diesel engine that drives a generator or alternatoc the electrical power produced 
then drives the wheels using electric motors. 

2. Use of Engine Power on a Diesel-Ektric Locomotive 

The tie1 (usually diesel fuel in the United States) for an “engine-powered” locomotive is carried 
on the locomotive. The energy contained in the fuel is converted to power by burning the fuel in 
the locomotive engine. A small portion of the engine output power is nomally used directly to 
drive an air compressor to provide brakes for the locomotive and train. However, the vast 
majority of the output power tirn the engine is converted to electrical energy in an alternator or 
generator which is directly comxcted to the engine. This electrical energy is transmitted to 
electric motors (traction motors) connected directly to the drive wheels of the locomotive for 
propulsion, as well as to motors w&ich drive the cooling fans, pumps, etc., necessary for 
operation of the engine and the locomotive. 

3. Dlflerences Between Motor Vehicles and Diesel-Electric Locomtive Engines 

One feature of locomotives that makes them different from motor vehicles is the way that power 
is transferred from the engine to the wheels. Most motor vehicles utilize me&a&al means (i.e., 
a transmission) to transfer energy f+om the engine to the wheels or other point where the power 
is applied. Because there is a me&an&J comxection between the road vehicle engine and the 
wheels, the relationship between engine rotational speed and vehicle speed is me&a&ally 
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dictated by the gear ratios in the tmusmission and final drive (e.g., the differential aud rear axle). 
This results in engiue operation which is very transient in nature, with respect to changes in both 
speed and lo& In contrast, locomotive engines are typically comected to an electrical alternator 
oi generator to convert the mechanical energy to electicity. As noted above, this electricity is 
then used to -power traction motors which turn the wheels. The effect of this arrangement is that a 
locomotive engine can be operated at a desii power output and corresponding engine speed 
(steady-state) without being con&rained by vehicle speed. 

4. Use of Hotel Power on Pamnger Trains 

Hotel power is that electrical power genemted on a locomotive to provide comfort for passenga 
aboard a trair~ Hotel power includes ele&ical demand for lighting, air conditioning, heating, 
kitchen power, and other uses that do not relate to actually moving the train. The elect&&y 
demand for hotel power to all of the passenger cars on a train can amomt to as much as 800 KW 
(1,070 horsepower). Hotel power on a passenger locomotive is usually supplied either as a draw 
&rn the main propulsion engjne, or f?om a head-end power engine or HEP. b some instances, a 
special generator car or engines moonted ademeath one or more of the passenger cars on the 
trainisused. 

In older passenger train locomotives, hotel power is drawn from the main propulsion engine and 
this drain on the main engine can affect the fbel consumption aud operations of the main 
propulsion engine. Smce elec$rical demand can vary, the supply of hotel power will result in 
difkrent speed and load points to generate similar propulsion power. These di&rences in speed 
and load points mean that locomotive engines will have different emissions &mcterisAcs when 
providing hotel pwer, as compared to a non-IEP equipped locomotive providing propulsion 
energy only. 

In most newer passenger trains, however, electrical energy required for the operation of the 
passenger coaches is supplied by a sepxate auxiliary engine mounted on the locomotive, but 
operated separately from the main propulsion engine. Most of California’s inlmstate passenger 
trains are newer and have HEP engines that operate separately from the prime mover engine. 

.B. Types of Railroads that Operate in California 

In the United States, railroads are classified through federal Surt%ce Transportation Board (STB) 
regulations. S’TB classifies railroads into three categories based on ammal operating revemxes as 
prescribed in 49 CFR Chapter, X Part 1201, General In&action l-l(a). In 1992, the SIB 
established national railroad classifications based on an average of three years of amul 
operating reven= and an ammal infIation rate adjustment based on 1991 dollars: 

. Class I railroad ifammal reven= is $255.9 million or greater, 
l Class 11 railroad if ammal revenue is between $20.5 aud 255.8 million, 
l Clms III doad if amual revenue is less than $20.5 million. 

Figure VI-l shows the railroad lines operating in CaIifornia- The heavy (thick) line denotes 
Class I railroads. The thin line denotes Class II and III railroads. 
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California Class I and Class III Railroads 

Copyright: Sonrisa Pubiicahms, P.O. Box 945, Auburn, WA 98071-0945. lJsedwi~hpermisim granted&y or. 
Dave Cooiq, Somisa Publicd.om. 
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I. Class I Freight Railroa& 

The Class I &eight railroads are the nationwide, long distance, line-haul railroads which carry the 
bulk of the railroad commerce. Class I fizight railroads account for nearly 90 percent of the ton- 
miIes of tki&t hauled annually in the United States. The two Class I tight raihoad companies 
that operate in California are Union Pacific Railroad (UP) and the Burlington Northern & Santa 
Fe Railroad (J3NSF). While UP and BNSF provide fkight services across the United States, 
they also have @i&ant intrastate operations in Califomk 

2. Pmsenger Railroads 

California’s sole Class I passenger raihuad operator is Amtrak+ which has both inter&ate and 
intmstatc passenger train operations. Amtrak is the major interstate passenger train operator in 
California with a number of interstate lines that originate or te&nate within the state. Amtrak 
does operate one intmstate passenger line (the Pa&k Surfliner) fkom Oceanside to San Luis 
Obispo, and contractoalIy operates both the San Joaquin and Capitol Corridor passenger trains 
for the California Deparknent of Transportation (CalTram). 

There arc also four regionaI and Iocal govemment ikled intmstate passenger-commuter and 
inter-city operations in California. These are: 

l Memlink in the Los Angeles area. 
l CaltrainintheBay~ 
l Coaster between San Diego and Oceauside. 
l Altamont Commuter Express (ACE) betwm Stockton and San Jose. 

A list of California’s intrastate pasxnger trains is provided in Appendix B. 

3. Chs II Rai’roab 

There is currently no Class II raihuad operating in California that meets the proposed intrastate 
definition. A Class II railroad headquarked in Oregon does operate ori a regular basis, but a 
small percentage of time, within California (i.e., Medfoti Oregon to Weed, California). Class II 
railroads are being de&bed here b-use a California Class III intrastate railroad could expand 
in the fixture, via mergers or consolidations, into a Class II ra&oad. 

4. Claw IIIRailroa& 

There are several Class ID railroad companies operating within the state. These companies rauge 
from excursion operations to short distance line haul operations (i.e., small regionaI railroads) 
and terminal operations at mjor distribution centers like the ports of Los Angeles and Long 
Beach. A list of Class III railroads that operate solely witbin Califomia are provided in 
Appendix B. Also, note there are two interstate Class IlI Glroads headquartered in adjacent 
states that have partial opemtions in California (the Lake County Railroad (Lakeview, Oregon to 
Alturas) and the Arizona California RaiImad (Parker, Arizona to Cad&z). 
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5. Industrial and Militav Locomotives 

California has a small mm&r of intmstate locomotives that are owned by individual (non- 
railroad) companies or operated by the federal govemmem on mihtary bases within the state. 
This class of locomotive is referred to as “industrial” locomotives and are generally much 
smaller in size and horsepower thau other classes of locomotives used by the larger railroads. 
Industrial locomotive operations are usually limited to small contined yards or industrial plants. 
AFtB &has identiikd about 120 of these locomotives with over half of them in the San ’ 
Joaquin Valley (40) and South Coast (25) air districts. 

C. CARB Intrahte Locomotive Survey on Operation and Fuel Consumption 

In May 2004; AFU3 staiTdeveloped a survey (see Appendix C) to collect operational and fuel 
consumption information to better uuderstand the existing operations of intrastate locomotives in 
Califomia. This survey was developed with the input of California’s Class I railroads, passenger 
train opexators, and the Califomia Shortline Railroad Association (CSLRA). The survey defined 
intmstate diesel-electtic locomotives as those locomotives that operate and fuel primarily (at or 
greater than 90 percent of ammal fuel consumption, mileage, and/or houm of operation) within 
the boundaries of the state of California, 

The ARE! intmstate locomotive survey was prepared to determine the following information: 

Locomotive and Ermine hrformation 
l Lncomotive identification nmber. 
l Manufacturing make and model. 
l Locomotive year built and year engine rebuilt (if applicable). 
6 Any plans for future locomotive engine rebuilds. 
l Whether the locomotive was owned or leased. 

Locomotive Onerational Information 
l Pknary operational use (i.e., Switcher, Terminal, Local/Short Haul, Passenger). 
l HomeRailyard. 
l Key cities and towns on primary rail routes. 
l Annual hours of operations (years 2001,2002, and 2003). 
. Ammal (rail) miles travelled (years 2001,2002,2003). 

Locomotive Fuel Consumution 
l Type of diesel fuel used (i.e., ULSD CAKE!, CAEB diesel, U.S. EPA on-road diesel, 

or other fuel (e.g., biodiesel)). 
l Fuel consumption for the years 2001,2002, and 2003. 

On May l&2004, APB staff mailed the survey to Califorma’s intrastate locomotive owners and 
operators. The survey was mailed to both Class I railroad operators (UP and BNSF), and Amtrak 
and CalTrans, as well as the other commuter train operators in California (i.e., Metroli& 
CalTrain, Coaster, and ACE). The survey was also mailed to 28 Class III railroad operators, of 
which only 20 operated locomotives that met the &mstate definition. ARB staff worked with 
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the CSLRA to coordinate survey responses for their Class El railroad members. ARB staff 
requested all survey responses by June 28,2004. 

Survey responses were received f?om both of Caliiornia’s Class I railroads, all of the intmstate 
passenger railroad operators, and all but tbree of the twenty Class III railroads operators. For the 
three Class III ra&oad operators that did not respond to the survey, ARB staffobtained publicly 
available information on their locomotives and operations and developed estimates of fire1 
consumption, based on estimated mual miles traveled or annual homx of operation, to place in 
the survey database. 

D. CaIifomia’s Intrastate Locomotive Population 

As discussed in the previous section there are four primary groups of intmdte locomotives that 
operate in Califorrk I) Class I f?eight railroads with short haul, switcher, and manifest 
operations, 2) passenger-commuter train operations that operate from city-to-ciq and usually 
within a particti area or region, 3) Class III short haul and switcher or termkl operations, and 
4) individual company-owned industrial and military base locomotives that usually operate 
withinasmallcon6nedyardorarea 

I. ClassIRat3koah 

The UP snd BNSF &astate locomotives arc generaIly segregated into three categories: 
switchers, short haul, and manifests. Switch locomotives generally operate within a milyard 
moving line haul locomotives and fkight cars within the yard. Short hauls typically operate and 
move ikeight within a region or local area Manifest ojxrations are short hauls that operate in 
many yards (for intrastate purposes - usually within a region) by connecting mixed freight cars at 
different locations and eventoally moving them to cornyme with larger or unit traim at central 
IailpdS. 

Interstate line-haul locomotives are lypically powered by engines of 4,000-6,000 horsepower. 
California’s Class I railroads intrastate locomotives are usually older locomotives ret&d Tom 
line haul service. These locomotives are typically powered by engines with horsepower ranging 
tirn 1,500-4,000 horsepower. UF’ and BNSF comFmed operate about 383 ink&ate 
locomotives in California. The average age of Californiak Class I intrastate locomotives is 
between 15 and 20 years. The Class I intrastate locomotives consume 23.3 million gallons 
annually within the state (about 60,000 gallons per locomotive per year). This information is 
summarized below in Table VI-l. 
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Table VI-l: Profile of Class I Fhilroad Intrastate Locomotives 

2. Passenger (Commuter) Trains 

Califomiak intmstate passenger trains consist of intercity-commuter type operations that occur 
excltively within the state of California (see Appendix B). California’s intrastate passenger 
trains utilize a fleet of 113 locomotives to support their operations, with two of the locomotives 
serving only as switchers in one railyard. The 111 intrastate passenger train locomotives are 
typically fairly new, on average IO years old, with a range from 1 to 19 years old. The two 
switchers used to support intrastate passenger train operations are on average 40 years old and 
both are rated at 1,500 horsepower. This information is . .ed in Table VI-2. 

Table VI-2 ProtIle of Passenger Train Intrastate Lwomotives 

l-19 1 10 20,400,OOO 1 

Cdifomia’s intrastate passenger train locomotives are powered by engines that are on average 
3,000 horsepower or more. Passenger train locomotives are usually equipped with au auxiliary 
engine to provide separate hotel power for the train ahhough some older passenger locomotives 
may also generate hotel power off the main engine. 

California’s 1 I I intmstate passenger trams transport commuters an estimated 8 million miles per 
year., Based on the ARB survey results, these locomotives consume an estimated 20.4 million 
gallons per year, which mchrdes fuel consmnption for the two switch locomotives that are 
operated only to support passenger train operations. Jmmsmte passenger trams typically are 
moving passengers 8 or more hours per day, but in some cases may leave hotel power and prime 
engines idling the remaining 16 hours each day. California’s regionaJ passenger uains generally 
operate 365 days per year (e.g., Pacific Surflmer, San Joaquin and Capitol Corridor), which the 
intercity passenger trains (e.g., Metrolink, CalTrain, Coaster, and ACE) are focused more on the 
work week with some limited operations on the weekends. 
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3. Class ILlRtzilroah 

C&s III railroads typically operate either short haul or switcher-tea locomotives. 
California has twenty Class III railroads that operate 120 intrastate locomotives. Worn& 
Class IlI &road intmtate operations can generally be segregakd into two’mjor subset groups: 
switcha-tenknal operations (such as Paci& Harbor Liues which operates in ?ks Angeles and 
Long Beach harbors and Modesto Empire and Traction which operates in the Modesto industrial 
railyard) aud short haul operations (such as San Joaquk Valley Railroad and the California 
Northern Railroad). California has three interstate Class JI/III railroads for which information 
was not collected as they did not meet the intrastate definition. 

Class III railroad locomotives in California are operated with a wide range in engine s&z. 
Engine size ranges from 150 horsepower to 3,000 horsepower, averaging about 1,640 
horsepower, which is about halfthe average engine size of the locomotives wed for in&&ate 
passenger train operations. California’s Class III railroads consume on avemge about 27,800 
gallons of diesel fix1 annually per locomotive. In mauy cases, Class III shortline railroads wiIl 
purchase older locomotives when they are retired by Class I railroads. As so&, the locomotives 
operated by Class III railroads are typically older mmpared to those operated by Class I 
raih-oads. Californiak Class III mikoads operate intmstate locomotives that are on average 
40 years old, with an age-range of 24 to 62 years. Based on the ARB survey results, Class lII 
raihmds consume m estimated 3.3 miIlion gallons annually statewide. This information is 
tammarked in Table VI-3. 

Table VI-3: Profile of Class III Railroad Intrastate L,ocomotives 

4. Indmtrial and Militay Locomotives 

Industrial and military locomotives ax used by individual companies (e.g., oil, chemical, 
agricul~) and the military for localized operations. These @es of locomotives are typically 
less thau 2,000 horsepower and average about 1,000 horsepower. Railroad enthusiasts refer to a 
large subset of these types of locomotives as “critters”, those military and indu&al locomotives 
aging between 150 to 1,000 horsepower and limited to particular companies and specific yards. 

Military and industrial locomotives are typically used intermittently throughout a calendar year, 
and usually limit their operations to a small contined yard~or area U.S. EPA’s locomotive 
regolations specifically de&e that engines with rated horsepower of less than 750 kw (1,006 hp) 
are not locomotives (40 CFR Parts 86 and 89) for proposes of the federal locomotive regulations. 

AFtB staff did not survey industrial and military locomotive operators in CaEomia due to the 
dil?iculty in identif$ng all of the individual organizations with these types of locomotives. 
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However, ARB staff did receive information from a railroad industry orgauization with a list of 
known industrial locomotives in the SCAQMD and SJVUAPCD. ARB su&also did internet 
searches to identity known locomotive rosters for militsry aud other industrial locomotives 
located in other areas in California. Based on available information, it is estimamd that individual 
companies and the military operate approximately 117 intmstate industrial and military 
locomotives in California 

E. Fuel Consumption for Califonda’s Intrastate Locomotives 

Table VI-4 presents estimates of the fuel consumption for the Class I freigh& passenger train, snd 
Class III raih-oads intrastate locomotives, by region of the state. As can be seen, statewide 
intrastate locomotives consume over 47 million gallons of diesel fuel ammally, which represents 
about 1.0 percent of California’s total esumated ammal diesel me1 production of about 4.6 billion 
gallons (both CABB and U.S. EPA on-road). Of the 47 million gallons consumed ammally by 
intrastate locomotives, about 60 percent (28.4 million gallons) is CARB or CARB low sulfur 
diesel fuels (CABB diesel fuel already meeting a 15 ppmw sulfur cap), The remainder of the 
47 million gallons consamed by intrastate locomotives is primarily EPA on-road diesel fuel 
(over 18 millions gallons), with a small amount of high sulfur federal nonroad diesel foe1 
(300,000 gallons amluauy). 

Table VI4: Intrastate Loeomotive DieseI Fuel Consumption by Region 
(MUions of Gallons) 

* may not add due to mm3ing. 

As can be seen in Table VI-5 below, Class I freight inuastate locomotives accosted for 
23.3 million gallons, or about half (50 percent) of the total mtrastate locomotive fuel volme. 
Nearly 17 million *dons or 73 percent of Class I keight raihoad imrastate locomotive diesel 
fuel consumption is non-CARB diesel fuel, but which meets U.S. EPA on-road diesel fuel 
specifications. 
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Table VI-5: Intrastate Locomotive Diesel Fuel Consumption By Type of Railroad 

Passcngcr trains consume over 20 million gallons of diesel f&l anoually, about 43 percent of the 
state’s intrastate locomotive diesel kl consumption, which is an amount slightly less than the 
Class I knight railroads. However, most of the passenger train diesel f&l consumption is CARB 
diesel, with less than 500,000 gallons acamalIy of EPA on-road diesel fuel us&, or about 
2 percent of their total diesel fkel consumption It is interesting to note that almost 30 percent of 
the passenger train diesel fkel consumption is low sulfur (I 5 ppmw) CAFS diesel. 

Class III railroads represent a small percentage (7 percent) of the intmstate locomotive diesel fuel 
consumption, with 3-3 million gallons of total ammal diesel fuel consumption and nearly two- 
thirds (65 percent) of their diesel tieI consumption being CARB diesel fael. The Class Ill 
iaikoads consume slightly over 1 million galIons ammally of non-CARB diesel fkel. 

F. Interstate Locomotive Activities in Califomia 

Both UP and BNSF have extensive national railroad fkeight operations. A component of those 
operations is the flexibiiq to move locomotives arouud the couutry to locations where they are 
needed. Because of this, unlike intra&atc locomotives where the locomotives @picaIly never 
leave the state, the in-state operations of interstate line-haul locomotives present in California are 
typicalIy transitory in nature. An interstate locomotive present in California on one day may 
end~~~o~~~of~~~~~~a~of~~. Thisisincontrasttointrastate 
locomotives which typically never leave the state. 

Interstate line-haul locomotives ax typically powered by engines of 4,000-6,000 horsepower and 
a particular interstate locomotive may not remain in California for an extemkd period. As is 
discussed in the folIowing sections, these locomotives consume signikant quantities of diesel 
fuel, and are responsible for a s&r&cant quantity of emissions. 

I. Interstate Locomotive Fuel Consmnptin 

Table VI-6 shows the California diesel fkel consumption of both intrastate and interstate 
locomotives operated by UP and BNSF. 
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Table VI-& Class I Freight Locomotive Fuel Consumption ln California 
(Tmlions of Gallons) 

As can be seen fkm Table VI-6, k&state locomotive tie1 consumption represents only a small 
portion (about 12 percent) of the total fuel consumed by Class I freight locomotives in 
California. The reeg foe1 consumption is in interstate locomotives. These locomotives 
consume about 11.6 million gallons of CARB diesel f&l and ahnost 90 million gallons of 
U.S. BPA on-road diesel fkel in California ammally. Typically, the CARB and U.S. EPA on- 
road diesel tieI consumed in California by inmte locomotives is supplied fkom a railyard or 
other fbeling facility in California. 

However, unlike intrastate locomotives, where all of the fuel consumed by the locomotive is 
supplied within the state, inter&k locomotives consmne sign&ant quantities of fuel supplied 
out-of-state and brought into the state in the locomotive’s on-board Abel tanks. l%is diesel foe1 is 
typically U.S. EPA nonroad diesel fuel, with high fuel sulfur levels (averaging about 3,000 
ppmw) and high aromatics levels. Because of this, unlike intrastate locomotives operated by the 
Class I lkeight railroads, not all of the diesel fuel consumed by in&state locomotives meets on- 
road (either CARB or U.S. EPA) diesel fbel standards. 

2. Interstazk Locomofive Emission Lmvntmy 

Commensnrate with their substantially larger fuel consmnption, emissions fMm interstate 
locomotives are more siflcant than those fkom intrastate locomotives. Table VI-7 shows the 
emission inventory for Clms I &eight locomotives in California. 

Table VI-2 Interstate Locomotive Emission Inventory 
(tons per day) 
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As can be seen in Table VI-7, Mojave Desert Air Basin accounts for 30 percent of the total 
inter&k locomotive NOx and PM emissions in California. SCAQMD, Sau Joaquin Valley, and 
Smento Valley each account for 17 percent of the total NOx and PM interstate locomotive 
einissions. Combined these four regions of the state account for over 80 percent of the statewide 
NOx and particulate emissions &rn interstate locomotives. 

G. Summary of the BeneW of Clean Fuels in Diesel-Ekctric Locomotives 

In this section, staEhas provided a smrnmaqy of the benefits of cleaner fuels in dicseLele&ic 
locomotives. 

I. N& 

In 2000, the Southwest Research In&tote (SWRI) conducted a test program to quautify 
emissions of two types of locomotive eng&s using selected diesel f&Is. Emission t-g was 
performed between August 1998 and May 1999 at the SWRI Locomotive Exhaust Emissions 
Test Center in San Antonio, Texas. Locomotive exhaust emission and fuel consumption 
measurcmcnts wcrc pe15ormcd on six late-model locomotives: 

. Three (3) - 4,000 horsepower EMD SD7OMAC 
. Three (3) - 4,400 horsepower GE DASH944CW 

This tes$ program made regnhed and selected umqulated exhaust emission measurements on 
six locomotives, each operating on commexcialIy available CARB diesel fuel, federal on- 
highway died, and a high-sulfnr (4,760 ppmw) nonroad diesel fuel. Due to the fact that the 
sulfur level of the “high sulf& fuel was higher than the nonroad diesel fuel typically purchased 
by the railroads, a fourth fuel was also used in the three GE locomotives, which was a nonroad 
fuel with a snlfur level of 3,190 ppmw. This fourth fuel is considered to be more representative 
of high sulfor nonroad diesel fuels used by the railroads. Table VI-8 shows some of the key 
properties of these four test fuels. 

Table VI-S: SWFU Lotiomotive Test Program: Key Diesel Fuel Pmpertis 

A summary of the relative emissions difference for the line haul weighted NOx results from the 
test program are shown below in Table VI-g. The tes$ program indicated that the CARB test fuel 
emitted 3.4 percent lower NOx than the EPA low suli%r test fuel aud about 6-7 pe.rccnt less NOx 
than both of the high sulfur test tiels. However, ARB staffbclieves that the NOx emission 
benefits of transitioning from U.S. EPA on-highway diesel fuel to CARB diesel fuel are 
underreported. This is because U.S. ,EPA on-highway diesel fuel has aromatics levels in-use at 
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about 3.5 percent by volme, 3 percent by vohune higher than the test fuel used. In addition, the 
aromatics content of average CARB diesel is about 19 percem about 3 percent less than the 
C@B diesel used in the comparison test. Also, the cetane index number was higher on the U.S. 
EPA on-highway test fuel than in-use levels. These dnTere.nces would tend to suppress the NCx 
emissions benefits. As such, APB staff believes that the actual NOx emission benefits are closer 
to those shown r?om going tirn nonroad diesel fuel to CARB diesel fuel. As a rest& CARB 
staff expects about a 6 percent reduction in NOx emissions f?om the use of CARB diesel fuel 
versus EPA on-road and nonroad diesel fuels. This estimam is more iu line with a much larger 
body of test results of diesel engines that use lower aromatic and higher cetane diesel fuels. 

Table VI-% NOx Emissions Comparison - ARJ3 Test Fuel vs. Others 

BNSF 9754 2-stroke 
BNSF 9696 2-stroke 
UP9715 4stroke 
UP9724 4stroke 

-3.8% -4.1% NA 
-4.7% -7.1% NA 
-2.6% -7.9% -6.0% 
-4.3% -8.2% -5.6% 

2. sax 

Intmstate locomotives and harborcraft will realize over a 95 percent reduction in SOx emissions 
by using CARB low sulfur (15 ppmw) or U.S. EPA on-road diesel fuels as compared to 
U.S. EPA nonroad diesel fuel in 2007. In 2007, U.S. EPA nonroad diesel fuel will have a sulfur 
maximum limit of 500 ppmw. Current in-use levels for U.S. EPA on-road diesel fnel nationwide 
is about 350 ppmw. Staff assumes that when the U.S. EPA nonroad diesel fuel requirements 
begin in 2007, that refiners will produce this diesel fuel in-use with sulfur levels about 350 
ppmw. When diesel fuel is consumed the fuel sulfur is converted to SOx and emitted to the 
atmosphere. As such, a 95 percent reduction in fuel sulfur levels will result in a 95 percent 
reduction in SOx emissions. 

3. PM 

Directlv Emitted PM 

The SWRI study also examined the PM benefits of CABB diesel fire1 relative to US. EPA fuels. 
The findings of the SWRI study indicated that the PM emissions were signi&antly lower on the 
CARB diesel fuel aud the U.S. EPA on-road diesel fuel as compared to the high sulfur test diesel 
fuels. PM emissions decreased 26 percent with the CARB test diesel meI as compared to the 
high sulfur diesel fuels. The difference between the CARB test diesel me1 and the EPA on-road 
test diesel me1 was small. Only on one engine were the PM results significantly lower with the 
CARB die%1 fnel as compared to U.S. EPA on-road diesel fuel. Part of the reason the 
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di&rences were small is that at low diesel fuel sulkr levels, the relatively high engine oil 
consumption (and its contribution to PM emissions) ma&s the di&rences in fuel properties. 

However, ARB staff believes that the PM emission benefits of transitioning from U.S. EPA on- 
road diesel fuel to Cm diesel fuel were under represented, as was the case with the NOx 
benefits A& this is due to differences in the test fbel properties relative to actual in-use 
levels as was discussed in the previous section. As such, ARB tibelieves that the actual PM 
emission benefits are similar to those observed transitioning from nonroad diesel fuel to CARE! 
diesel fuel. As a result, ARB &expects about a 14 percent reduction in PM emissions fkom 
the use of CARB diesel fuel as compared to U.S. EPA on-road and nonroad diesel fuels. 

SOx emissions fkom diesel-powered engjnes are proportional to fuel mlfor levels. As was 
discussed in chapter v, sox emissions result in the formaiion of secondary particulate in the 
atmosphere. The U.S. EPA estimates that SO2 reacts in the atmosphere to fom either 
ammonium sulfhte or ammonium bisulfak. 

The U.S. EPA estimaks ~~0~12~tofS~~~~m~~is~nv~~~e 
atmosphere to sulfate PM. Using U.S. EPA’s methodology, which assumes 12 percent of the 
SO2 forms sulf5te PM, and correcting for the difkences in the molecular weight betwe& 
ammonium czdfhte and ammonium biiuh%te and SO2, tie&mated the indirect PM reductions 
from the use of CARB diesel fuel. 

Lie SOx, NOx emissions szrve as a precursor to the fomx&on of secondary pticulate matter 
emissions. This formation is through the oxidation of NOx into nitric acid, which then reacts 
with gaseous -or&t to form ammonium nitrate. Staff estimates that the NOx emission 
reductions achieved throu& the proposed amendments would provide about a 0.03 percent 
reduction in ambient particulate levels. This corresponds to less than a 0.02 tpd reduction in 
secondary particulate matter emissions from i&a&ate locomotives and harborcraft. 
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VII. HARBOR- - C%IPORNL~ OPEIWITONS AND EMISSIONS 

This chapter provides an overview of the different types of diesel powered harborcraft operating 
in California ln tbis chapter, stafTalso provides estimates of the quantities and types of diesel 
fuel these harbor craft consume. 

Much of the information in this chapter is based on the results of a 2002 survey of commercial 
harborcraf? conducted by the ARB staff The survey collected infomration about the various 
commercial harborcraft operating iu California to help update the statewide emissions inventory 
for commercial marine vessels operating in the State. The survey did not collect information on 
reaeational diesel powered vessels, so other sources of information were used for these vessels. 
As noted below, recreational diesel engines account for a relatively small percentage of the total 
hi.uborcratl emissions inventory. 

A. Types of Harborcraft Operating in California 

J3arborcraft are marine vessels that operate primarhy along CalZomia’s coastline, and in inland 
waterways. They include. a wide variety of vessels such as tugtow boats, commercial fishing 
vessels, commercial passenger fishing vessels (“party boats”), pilot boats, work boats, 
crew/supply boats, ferriesIexcursion vessels, military vessels, and diesel powered recreational 
vessels. Brief descriptions of each type of vessel follows: 

Tug/Tow Boats: These vessels are designed to move large oceaugoing ships into and out of 
berths, or to tow barges (unpowered vessels) between ports. 

Commercial Fish& Vessels: Vessels dedicated to the search and collection of fish or other sea 
life for the purpose of sale at market. 

Commercial Passenger Fishing Vessels: Vessels for hire by the general public dedicated to 
fishing for sport or personal consumption. 

Work Boats: Vessels used to perform duties such as iire/rescue, law enforcement, hydrographic 
surveys, spillksponse, reseasch, training, and construction. 

Crew/Suuulv Boats: Vessels used for canying persome and supplies to and from off-shone and 
in-harbor locations, such as offshore work platforms, construction sites, and other vessels. 

Ferries/Excursion: Vessels operated for public use in the transportation of persons or property. 
Ferries are generally used primarily as a meaus of transportation while excursion vessels are 
ofkn used for pleasure and tourism (harbor tours, weddings, etc.). 

For example, Coast Militarv: Vessels used by the Coast Guard or other branches of the military. 
Guard utility boats, patrol boats, and buoy tenders. 

Recreational Vessels: Diesel powered vessels used for pleasure, including cabin cruisers, inboard 
runabuts, aud yachts. 
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Table VII-1 below shorn a breakdown by the number of vessels for each sector of commercial 
harbor& based on the ARB’s 2002 survey. As shown, commercial &hing vessels account for 
the, largest number of vessels by far. ARB’s 2002 survey did not cover recreational vessels. 
However, a recent EPA staff report noted that the diesel engines used on recreational craft tend 
to be inboard cabin cruisers, with a limited number of stemdrive vessels and very few outbozd 
designs (“Final Regulatory Support Document: Control of Emission from Unregulated Nonroad 
Engines;” U.S. EPA, September, 2002). 

Table VII-l: Commercial Harborcraft Use 

* Based on December 2002 ARB Ci~mmercial I.I&mcA Survey, USCG, CDFG and other sources. 

B. Harborcraft Operational Range 

As mentioned above, harborcraft are marine vessels that operate prima13y along California’s 
coastlme, and in inland waterways. As shown in Figure VII-I, most commercial harborcraft 
spend the mjoxity of their time operating within 25 miles of shoreline, with very little operation 
greater than 100 miles offshore. This is significaut because it meaus that the majority of their 
emissions axe likely to impact California’s air quality. More specifically, their emissions are 
primarily within “California Coas$al Waters (CCW),” the boundary within which emissions are 
likely to be transported ashore and affect air quality in California’s coastal air basins. CCW 
ranges from 27 to 102 miles off&ore as &own in Figure VII-2. Development of the defkition 
of CCW was based on over 500 thousand island, shipboard, and coastal meteorological 
observations. These data were taken from official records of a mm&r of agencies including the 
U.S. Weather Bureau, Coast Guar& Navy, Air Force, Marine Corps., Civil Aeronautics 
Administration snd Army Air Force. (“Report to the California Legislatore on Air Pollutaut 
Emissions tiom Marine Vessek: ARB, 1984). 

Page 54 



Figure VII-1 
Percent of Vessel Hours Operated at Varying Diitances from Shore 

Figure VII-2: California Coastal Waters 
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C Harborcraft Distinction from Oceangoing Ships 

mborcraft include all marine vessels except oceangoing ships. Oceangoing ships are not 
ciistinct from harbonzmft because they travel internationally, generally burn heavy tie1 oil in their 
main engines, and often do not take on tie1 when they visit Womia ports. Oceangoiug ships 
are generally defiued as vessels that meet any one of the following criterk 

(1) a foreign trade vessel with a ‘k&try” endorsement on their United States Coast Guard 
adficate of documentation, or registration under the flag of another country. 

(2) a vessel greater than or equal to 400 fet in length overall (L.OA) as de&& in 50 CFR 
5 679.2. 

(3) a vessel of 10,000 gross tons (GT ITC) or greater per the convention measurement 
(international system) as defined in 46 CR 69 Subpart B. 

(4) a vessel propelled by a marine diesel engine with a per-cylinder displacement of 30 liters 
or more (United States Environmental Protection Agency “category 3” engine). 

Since most oceangoing ships visiting CaWomia’s ports are foreign-flagged vessels, the first 
criteria will cover the vast majority of oceangoiug ships in California. The remaining three 
categories cover oceangoing ships iuvolved in the domestic trade, such as takers traveling 
between California and Alaska, and cargo vessels traveling between California and Hawaii. 

D. Types of Engines Used in Commercial Fh-borcraft 

Harborcraft have one or more propulsion &es, and often auxiliary engines as well. Based on 
the ARB’s 2002 survey, 63 percent of commercial harborcraft have one propulsion engine, 33 
percent have two, and th& remai&g have more than mo. Data on the marmfkcmrers of 
propulsion engines is provided in Figure V&3. As shown, Deiroit Diesel eqines are most 
common, followed by Caterpillar, Cummins, and a number of other rnanukmrers. Table VII-2 
shows the range and average horsepower for d&rent typzs of k%orcraft. As shown, thcsc 
engines range in horsepowm Tom less than 50 to nearly 4,000. In general, togs have the highest 
horsepower engines, averaging about 1300 horsepower. Commercial fishing and work boats, at 
the other end of the spectmq averaged a little over 200 horsepower. 
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Figure V&3: Commercial Harborcraft Propulsion Engine Manufhcturers 

Debic4cakmillarclamlinsvoivo GM EMDMsmnyMTucther 

Engine- 

Table VII-k Propulsion Engine Horsepower 

ercial Passenger 
; Boats 

.-., Joats 

so - 1,400 381 

35-3,110 733 
24 - 3.600 I 1.274 -I 

I 15 - I.300 I 239 I 
28-764 I 281 ---- 

Crew Boats G - 750 439 
Tow Boats 24 - 1,500 500 
wet Boats 230 - 550 408 

Auxiliary engines are used to power on-board equipment such as electrical lights, refrigeration 
units, and radios. Based on the ARB’s 2002 sorvey, about 40 percent of harbor& have 
auxiliary engines. Of those vessels with auxiliary engines, 56 percent reported having one 
engine, 38 percent reported having two, and 5 percent reported have three to five. Figure VIM 
provides infotion on the manufacturers of these ‘engines. Detroit Diesel engines are the most 
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prevalent, as with propulsion engines. Table VII-3 shows the power range for auxiliary engjnes 
nsed on difkrent types of harborcmft. As shown, these engines ranged fkom 4-400 horsepower. 

Fiie VIM: Harborcraft Auxihy Engine Mamfacturers 

Table VII-3: Q~~antiiy of Amiliary Engines and Average Horsepower 
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E. Fuel Consumption in Commercial and Recreational Harborcraft 

Hatborcraft ze estimated to consume nearly 90 million gallons of diesel fkcl ammally, as shown 
in Table VIM This estimate relies on data from ARB’s 2002 Commercial Harborcraft Smvey- 
Specifically; total atnntal fuel consmnption from commercial harborcraft is estimated using the 
average ammal fuel consumption per vessel fkom the smvey respondents, and scaling this up for 
the total estimati number of commercial harborcraft in California For ~~reational craft, diesel 
foe1 consumption is e&mated based on the ARB emissions inventory, as shown in Appendix D. 

The estimated breakdown of CARB and U.S. EPA on-road diesel fuels was estimated based on 
the followiug: 

(1) a state law requiring that ferries use CARB on-road diesel fuel. Specifically, CARB 
diesel is required for ferries with a capaciv to hold 75 or more passcngezs (California 
Harbors and Navigation Code Section 654.3); 

(2) infomation provided by the major suppliers of marine fuels in California. These 
supplkrs have noted that U.S. EPA on-road diesel is the predominate diesel fuel used, 
except for coastal areas north of the Bay Area, where CAFU3 diesel fuel is supplied to 
marine vessels as well a on-road heavy duty trucks, since the small volmes do not 
justify a dual distribution system. Suppliers indicated that very little federal nonroad 
diesel fuel is used by harborcraft in Califomiq and 

(3) the ARB’s 2002 Commercial Harborcraft Survey, which provides data by vessel type 
(e.g. ferries) aud by region (e.g. north coast). 

Table VII4 Harborcraft Fhel Consumption by Region 
(Millions of gallons), 

* Commercial fix1 consumption estimates based on 2Oa2 - Commercial Harborcraft Survey. All ferries 
** Recreational f&l consumption estimates based on 2003 ARE% Emissions Inventory (See Appendix E) 
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Table VII-5 shows the foe1 consumptio~~ by type of harborcrak As shown, fexries consume the 
largest amount of fuel, followed by commekal &&ng vessels, and tugboats. 

Table VIM: Earborcraft Fuel Conm~~ption by Type of Vessel 
@fillions of gallons) 

* commercial fuel collsumptioa ezstime s based on 2002 ARB commercial Harbor& survey. 
** lZecre&d fuel cax%q%iOn c-dmates based m 2003 m Emissions Inventory (See Appendix XX) 

F. Benefits of Clean Fuels in Harborcraft 

The benefits of cleaner foels, such as CARB diesel fuel, in harborcrafl are the same as those 
discussed for locomotives in Chapter VI. In summary, tiesbates that harborcraft would 
realize emission reductions of 6 percent NOx, 14 percent PM, & over 95 percent SOx f?om the 
use of CARB diesel foeI. In addition, tbe SOx emission reductions would also provide a 
siguificant reduction in sulfates which would form PM indirectly. 
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VIII. PROPOSED ~MENTS FOR INTRASTA~ LOCOMO~ 

In ‘&is chapter, stafPs proposed amendments extending the California motor vehicle diesel fbel 
standards to diesel foe1 used in intrastak locomotives are discussed. The fuU text of the proposed 
regulatory language is contained in Appendix A. A discussion of the alternative regulatory 
concepts considered is provided in Chapter X. 

A. Diesel Fuel Sold to Intrastate Locomotive Operators Statewide Beginning 
Januaxy 1,2007 

ARB staEis proposing that, beginning January 1,2007, diesel fuel sold, suppged, or offered for 
rise in California intrastate diesel-electzic locomotives statewide be required to meet the 
spedications for vehicular diesel fuel, as specified in Title 13, CCR, sections 2281,2282, aud 
2284. 

The propose4i effective date will ensure implementation of the proposed amendments prior to 
U.S. EPA’s nonroad diesel fuel program implementation dak of Juue 1,2007. hi addition, ARE? 
staff believes implementing the proposed amendments on January 1,2007, will provide adequate 
time for diesel fuel suppliers to complete the tram&ion to U.S. EPA and Cm low suifor (15 
ppmw) diesel fuel for on-road., off-road, and stationary sources in California on June I, 2006. 
Further, the proposed effective date would be in the winter, when diesel fuel demand is 
historkally low, and diesel foe1 inventories are typically at higher levels. Therefore, 
impleinentation during the winter months should reduce potential impacts on diesel foe1 
production and supply. 

Under the proposal, California would receive the benefits of five years use of low sulfor 
(15 ppmw) diesel tie1 over the federal nonroad diesel foe1 program. In addition, neither the 
U.S. EPA on-road or nonroad diesel programs achieve the NOx and PM emission reductions 
provided by the aromatic component of the CARE! diesel fuel program. 

B. Alternative Emission Control Plan 

To provide flexibility to affected locomotive operators, staff is also proposing that operators of 
intrastate locomotives be provided the opportunity to participate in an alternative emission 
control plan (AECP). The AECP concept is &ended to provide a less costly mechanism to 
comply with the proposed amendments. The AECP would allow the owner or operator of an 
inmte diesel-electric locomotive to submit, for approval by the Executive OBicer, a substitute 
fuel and/or emission control strategy. The substitute f&l and/or emission control strategy must 
achieve equivalent or greater reductions than those achieved solely through compliance with 
CARB diesel fuel requirements or which would otherwise be expected to be a best practices 
measure used to reduce emissions and exposure to PM around rail facilities. J.n addition, 
adequate enforcement provisions would be required. Further, a proposed AECP would need to 
be as protective as the use of Cm diesel in terms of reducing exposure to diesel PM for 
individuals living in areas that have exissing local air pollution or localized air toxic impacts. 
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The AECP provisions are intended to provide the flexibility to intrastate locomotive operators to 
consider any combination of fuels, eqnipment, or operational changes at one or more of their rail 
facilities in the State. Some examples of these changes might include: 

l The increased use of CARD diesel foe1 in interstate locomotives. 
l The use of alternative diesel fuels, such as biodiesel and emulsified fitels. 
. Exhaust a&treatment devices, such as diesel particulate filters or diesel oxidation 

Cati-il~tS. 

l Engine modifications, such as cylinder liners for reduced lubrication oil consumption 
or engine timing adjustments. 

l Replacement of a portion of the existing fleet with less polhning equipment, such as 
low horsepower, electric or hybrid switchers. 

However, whatever approach is proposed, the AECP may not sacrifice emission reductions in 
one area or region at the expense of another, and could not take credit for other measures such as 
smoke reduction programs or efforts that would reduce unnecessary idling that should be 
implemented as best management practices around major rail facilities or are required by other 
regulations or agreements. 

C. Definitions for Intrastate Locomotives 

hr this section, staff examines the proposed amendments and deSnitions recommended for 
diesel-electric locomotive aud intrastate locomotive. 

I. Dej?nition of a Diesel-EIectric Laomotive 

A “locomotive” was defined in the U.S. EPA locomotive regulations (1998) as a self-propelled 
piece of on-track equipment designed for moving or propelling cars that are designed to carry 
freight, passengers or other equipment, but which itself is not designed or intended to carry 
tieight, passengers (other than those operating the locomotive) or other equipment. Diesel- 
electric locomotives are defined by the railroad industry as those locomotives that use electric 
power provided by a diesel engine that drives a generator or alternator; the electrical power 
produced then drives the wheels using electric motors. 

2. Dejinition of an Intrastate Locomotive 

Staff is proposing that an intrastate locomotive be defined to include a diesel-electric locomotive 
that operates principally within California where at least 90 percent of a locomotive’s fuel 
consumption, hours of operation, or annual rail miles m+veled occur within the boundaries of the 
state of California This detition include, but is not limited to, diesel-electric locomotives 
used in the following operations: passenger intercity and commuter, short haul, short line, 
switch, industrial, port, and terminal operations. This definition is intended to allow for some 
out-of-state operation of intrastate locomotives for such activities as repair or maintenance at 
facilities outside of the state, or infrequent operation in neighboring states, for up to 36 days per 
year. 
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Staff is proposing to not include in the definition of California intrastate locomotives those line- 
haul tieight locomotives meeting the U.S. EPA’s ‘Tier II” locomotive emission standards (for 
both NOx aud PM) which primarily move freight into and out of the SCAQMD. This is in 
recognition that by 2010, both UP aud BNSF will, under the federally enforceable railroad MQU 
in the SCAQMD, be required to meet a “Tier II” fleet average for NQx for their locomotive 
operations in the SCAQMD. This will achieve over a 60 percent reduction in NOx emissions 
from the operations of UP and BNSF within the SCAQMD. For UP and BNSF, meeting this 
fleet average will likely necessitate the deployment of dedicated Tier II locomotives for service 
into and out of the SCAQMD, beg&ring in 2005, creating a “new” captive intrastate locomotive 
fleet not currently present in the State. To the extent that these locomotives do use CARB diesel 
fuel, under the railroad MOU, the emission reductions achieved through the use of cleaner fuels 
are creditable towards the railroads Tier II fleet average aud not to the use of CARB diesel. 
In addition, staff is investigating means to encourage the early introduction of Tier B 
locomotives in the rest of the state and may propose additional recommendations to the Board at 
the hearing. 

However, under stafFs proposed definition, switcher and short haul locomotives operated by UP 
and BNSF in the SCAQMD would continue to be subject to the proposed amendments, even if 
they meet the U.S. EPA Tier II emission standards. This is designed to preserve both the NOx 
and PM emission benefits achieved with the proposed amendments in and sround railyards in the 
SCAQMD. 

D. Structure of the regulations 

The staff is proposing that the Board adopt two ahnost identical sections of the California Code 
of Regulations (CCR). Section 2299, title 13, CCR, would be in a new Chapter 5.1. Standards 
for Fuels For Nonvehicular Sources, aud would regulate diesel me1 used in intrastate 
locomotives and harborcraft pursuan t to ARB’s Health and Safety Code section 43013 authority 
to adopt standards and regulations for locomotives and marine vessels. A second regulation - 
section 93 116, title 17, CCR -would regulate diesel fuel used in intrastate locomotives and 
harborcrat? as an Air Toxic Control Measure (ATCM) for nonvehicular sources. Both 
regulations would provide that all diesel fuel sold, offaed for sale or supplied for use in 
harborcraft aud intrastate diesel-electric locomotives on or a&r the implementation dates will be 
subject to all of ARB’s requirements for Califomia motor vehicle fuel on sulfur content, 
aromatic hydrocarbon content, and lubricity. Technical amendments would be made to the 
motor vehicle diesel fuel regulations to alert the reader of the applicability of the two new 
sections on diesel fuel for use in intrastate diesel-electric locomotives and harborcraft. 
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Ix. ~~P~~ED~~~~~F~RCO~RC~~~~A~ON~~OR~ 

In this chapter, sta& proposed amendments extending the California motor vehicle diesel fuel 
stanhds to diesel me1 used in commercial and recreational harborcraft are discussed The full 
text of the proposed regulatory language is comained in Appendix A. A discussion of the 
alternative regulatory concepts considered is provided in Chapter X. 

A. Diesel Fuel Sold to Harborcraft Operators in tbe SCAQMD Beghming January 
1,2006. 

ARJ3 staff is proposing that, beginning January 1,2006, diesel fuel sold, supplied, or offered for 
use in commercial or recreational harborcraft within the SCAQMD be required to meet the 
specifications for motor vehicular diesel fuel, as specitied in titJe 13, CCR, sections 2281,2282, 
and 2284b 

The early implementation date for the SCAQh4D is proposed in order to satisG emission 
reduction commitments for harborcraft, as contained in the 2003 Statewide Strategy ofthe 
California SIP. Specitically, the use of cleaner fuels (including Cm diesel fuel) for 
harborcraft is inchrded in Meawe Marine-l: Pursue Approaches to Clean Up the Existing 
Harborcraj Fleet - Cleaner Engines and Fuels. 

The 2003 Statewide Strategy requires a totaI of 0.09 tons per day of NOx emission reductions by 
2006 and 2.7 tons per day of NOx emission reductions from harborcraft by 2008. The proposed 
amendments will provide about 0.4 tons per day of direct NOx emission reductions for existing 
harborcraft in the SCAQMD beginning in 2006, and enable advanced control technologies to 
provide additional emission reductions in .the future. 

The 2003 Statewide Strategy also requires a total of 0.02 tons per day of PM emission reductions 
by 2006 and 0.05 tons per day of PM emission reductions by 2008. The proposed amendments 
will provide the SCAQMD with 0.02 tons per day or more of PM emission reductions from 
existing harborcraft in the SCAQMD beginuing in 2006, and enable advanced control 
technologies to provide additional emission reductions in the mture. 

B. Diesel FueI Sold to Harborcraft Operators Statewide Beginning January 1,2007 

APP stafY is proposing that, beginning January 1,2007, diesel fuel sold, supplied, or offered for 
use in commercial or recreational harborcmft statewide be required to meet the specifications for 
vehicultx diesel fuel, as specitied in Title 13, CCR sections 2281,2282, and 2284. 

The proposed effective date will ensure implementation of the proposed amendments prior to the 
U.S. EPA’s nonroad diesel fuel program implementation date of Juue 1,2007. In addition, 
CARP staff believes implementing the proposed amendments on January 1,2007, will provide 
adequate time for diesel fuel suppliers to complete the transition to U.S. EPA aud CARP low 
suhirr (15 ppmw) diesel fuel for on-road, off-road, and stationary sources in Caliiornia on June 1, 
2006. Further, the proposed effective date would be in the winter, when diesel fuel demand is 
historically low, and diesel fuel inventories are typically at higher levels. Therefore, 
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implementation during the winter months should reduce potential impacts on diesel fuel 
production and supply. 

Under the proposal, California would receive the benefits of five years use of low sulfur 
(15 ppmw) diesel fuel over the federal nonroad diesel fuel program. In addition neither the 
U.S. EPA on-road or nonroad diesel programs achieve the NGx and PM emission reductions 
provided by the aromatic component of the CARB diesel fuel program. 

C. Definition of Commercial and Recreational Harborcraft 

The following is a discussion of the proposed definition for commercial and recreational 
harborcraft used in the proposed amendments. 

StaEis proposing that the detinition of harborcrat? in&de a subset of all marine vessels. 
“Marine vessels” would be deIined as any ship, boa& watercraft, or other artificial contrivance 
used as a meaus of transportation on water. This includes recreational as well as cormuerciaI 
vessels. To exclude ocean-going ships, the detinition of harborcraft would exclude the following 
marine vessels: 

. Foreign trade vessels with a “registry” endorsement on their United States Coast 
Guard certificate of documentation, or regisuation under the flag of another country. 

l Vessels greater than or equal to 400 feet in length overall (LOA) as detined in 50 
CFR $679.2. 

l Vessels of 10,000 gross tons (GT ITC) or greater per the convention measurement 
(mternational system) as defiued in 46 CFR 69 Subpart B. 

l Vessels propelled by a marine diesel engine with a per-cylinder displacement of 30 
liters or more (U.S. EPA “category 3” engine). 

De Structure of the regulations 

The staff is proposing that the Board adopt two almost identical sections of the California Code 
of Regulations (CCR). Section 2299, title 13, CCR, would be in a new Chapter 5.1. Standards 
for Fuels For Nonvehicular Sources, and would regulate diesel fael used in intrastate 
locomotives and harborcraft pursuant to ARB’s Health and Safety Code section 43013 authority 
to adopt standards and regulations for locomotives and marine vessels. A second regmation - 
section 93116, title 17, CCR - would regulate diesel fuel used in intmstate locomotives and 
harborcraft as an ATCM for nonvehicular sources. Both regulations would provide that all 
died fuel sold, offered for sale or supplied for use in harborcraft aud intrastate diesel-electric 
locomotives on or after the implementation dates will be subject to all of ARB’s requirements for 
California motor vehicle fuel on sultin content, aromatic hydrocarbon content, and lubricity. 
Technical amendments would be made to the motor vehicle diesel fuel regulations to alert the 
reader of the applicabiity of the two new sections on diesel fuel for use in intrastate diesel- 
electric locomotives aud harborcraft. 
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x. ALTERNATIVES CoNsrnERuJ 

This chapter presents a summary of the alternatives to the proposed amendments that were 
considered for intrastate locomotives and commercial and recreational harborcraft. 

A. Alternatives Considered for Intrastate Locomotive Diesel Fuel 

Staff evaluated five alternatives to the proposed amendments for intrastate locomotives that 
includ& 

l Not extending CARB diesel fuel requirements to diesel fuel for use by intrastate 
locomotives (in which case the fuel would still be subject to U.S. EPA nonroad diesel 
fnel standards). 

l Not requiring any diesel fnel for use by Class III railroads locomotives to have to comply 
with the CARB diesel heI requirements. 

l Not requiring diesel fuel for use by certain rural Class III railroads locomotives, not 
operating in ozone non-attainment areas, to have to comply with the CARB diesel fuel 
requirements rmtil June 1,2012. 

l Requiring diesel fuel for use by all intrastate locomotives in the SCAQMD to meet the 
CARB diesel tieI standards by January I, 2006, with diesel fuel for use by intrastate 
locomotives and harborcraft in the rest of the state to be subject to the CARB diesel fuel 
standsrds by Jammry 1,2007. 

l Making diesel fuel for use by all harborcraft and all interstate and intrastate Iocomotives 
subject to the CARB diesel fnel requirements. 

In considering the alternatives identified above, staff concluded that the first three would not 
provide the emission reductions needed, for both the SIP and overall improvements in air quality, 
above those that would be realized through implementation of only the U.S. EPA nonroad diesel 
fuel program. 

Staff believes that the additional CARB diesel fire1 demand created by the fourth alternative 
could put excessive strain on the diesel the1 supply in the SCAQMD in 2006, during the 
transition to 15 ppmw CARB and U.S. EPA on-road diesel fuel. The fifth alternative would not 
assure emission reductions as interstate locomotives have the potential to change existing fuel 
patters. This might increase the purchase of U.S. EPA nonroad diesel fuel prior to entering 
Califomia, reducing the potential benefits of this option. 

A discussion of the cost and emission impacts of these alternatives is provided in Chapter XHI. 

B. Alternatives Considered for Harborcraft Diesel Fael 

In considering alternatives for diesel fuel for harborcraft, staff considered the alternative of 
allowing for the implementation of only the U.S. EPA nonroad diesel fuel program. However, 
staff concluded that this alternative would not provide the emission benefits achieved through the 
proposed amendments above those that would be realized through implementation of only the 
U.S. EPA nonroad diesel fnel program. Further, this alternative would not provide the NQx and 
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PM emission reductions required under Measure Marine-l: Pursue Approaches to Clean Up the 
kkisting Harborcra$ Neet - Cleaner Engines and Fuels in the 2003 SCAQMD SIP. A 
d+ssion of the cost and emission impacts of these altematives is provided in Chapter XIII. 
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XI. ENVIRONMENTAL EFFJXB OF TEJS PROPOSED AMENDMJZNTS TO TBE DIESEL FUEL 
REGULATIONS 

This chapterdiscusses the erwironmemal impacts of the proposed amendments to extend the 
applicabiity of the CAN3 diesel fnel regulations to diesel fuel used iu intrastate locomotives and 
harbod 

A. Legal Requirements Applicable to Analysis 

The Caliiornia Environmental Quality Act (CEQA) and ARB policy require an analysis to 
detennhe the potential adverse environmental impacts of the proposed standards. Because the 
ARB’s program involvmg the adoption of regulations has been approved by the Secretary of 
Resources (see Public Resources Code, section 21080.5), the CEQA environmental analysis 
requirements are to be inchtded in the ARB’s StatTReport in lieu of preparing ,an enviromnental 
impact report or negative declaration. hr addition, the ARB will respond in writing to all 
significant environmental issues raise by the public during the public review period or the public 
Board hearing. These responses are to be contained in the Pii Statement of Reasons for the 
proposed amendments. 

Public Resources Code section 21159 requires that the environmental impact analysis conducted 
by the ARB inch& the following: 
l h analysis of the reasonably foreseeable envhomnental impacts of the methods of 

compliance; 
l An analysis of reasonably foreseeable mitigation measures; and 
l An analysis of reasonably foreseeable alternative means of compliauce with the standard. 

Compliauce with the proposed amendments is expected to directly at%ct air quality and have 
minimal indirect a&&s on other environmental media as a consequence of the air quality 
impacts. Staffs anaIysis of the reasonable foreseeable environmental impacts of the methods of 
compliance is presented in the sections below. Regarding mitigation measures, CEQA requires 
the lead agency to identify aud adopt any feasible mitigation measures that would minim&e any 
sign&ant adverse environmental impacts described in the environmental analysis. 

The proposed amendments to extend the applicability of the CARB diesel fuel regulations to 
intrastate locomotives and harborcraft are needed to: 

l Ensure compliance with Caliiomia’s State Implementation Plan (SIP). 
. Provide necessary emission reductions towards achieving state aud federal ambient air 

quality standards. 
l Enable the retrofit of existing intrastate locomotives and commercial and recreational 

harborcraft with aftertreatment control technologies. 
l Reduce the risk from diesel PM emissions as required by the 2000 California Diesel Risk 

Reduction Plan (DRRP). 
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Alternatives to the proposed amendments have been discussed in the previous chapter of tbis 
report ARB staEha5 concluded that at this time, there is no ahemative means. 

B: Effects on Air Quality 

lntmsta.te locomotives and harborcraft (with the exception of ferries) are not currently required to 
rise fuel that meets CARH diesel formulation requirements. However, a significant portion of 
these source categories are ah-eady using complying fuel because of California’s fuel distribution 
network which limits access to non-CARB diesel fuel at many locations in the state. The 
proposed amendments will increase the use of CARE! diesel fuel which will result in lower NOx, 
PM and SGx emissions from intrastate locomotive and harborcraft diesel fneled enghres. 
Requiring the use of CARB diesel in inuastate locomotives aud harborcmft will have a positive 
FMualiv impact by reducing ambient levels of ozone and both primary and secondary emitted 

1. Reduced Ambient Ozone LeveIs 

Emissions of NGx and ROG are precursors to the formation of ozone in the lower atmosphere. 
Exhaust from diesel engines contributes a substantial &ction of ozone pr eCUlSOIS~aIl~ 
metropolitan anon Therefore, reductions in NGx from diesel engines would make a considerable 
contribution to reducing exposures to ambient ozone. Controlling emissions of ozone precursors 
would reduce the prevalence of the types of respiratory problems associated with ozone exposure 
and would reduce hospital admissions aud emergency visits for respiratory problems. 

2. Reduced Ambient PM Levels 

Emissions of diesel PM directly affect PM levels in both urbau aud rural areas aud impact 
contributions to local air toxics impacts. Sulfur in diesel fnel contributes to ambient levels of 
secondary fine PM tbrough the formation of snlfates, both in the exhaust stream of the diesel 
engine and later in the atmosphere leading to higher ambient PM levels. Higher aromatic 
hydrocarbon levels in diesel fuel contribute to ambient levels of NOx and PM. Additional air 
quality benefits will be achieved from reductions of emissions of toxic air comaminants (diesel 
PM) through the use of CARS diesel fnel in intrastate locomotive and harborcraft diesel engines. 

3. Reduced Ambient SuIfur Dioxide Level 

The proposed amendments would ensure that intr&ate locomotive and harbor craft operators 
would reduce the impacts of SO2 emissions in both urban and rural areas. As discussed above, 
lowering sulfur levels in diesel fuel will result in approximately a 12 percent reduction in sulfate 
and diesel PM emissions. Further, there will be at least a 95 percent rednction in SGr emissions. 
The proposed amendments will ensure that intrastate locomotives aud harborcraft are using low 
sulfur (15 ppmw) diesel fuel and ehminaks the possibility of the use of much higher sulfur levels 
(500 ppmw) from nonroad diesel fuel, prior to implementation of the U.S. EPA low sulfor (IS 
ppmw) requirements in 2012. 
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4. Enabling Advanced Control Technologies 

The use of CARB diesel will also help provide added emissions benefits by enabling the 
implementation of the DW to reduce diesel PM emissions from existing intrastate locomotives 
and commercaal and recreational harborcraft diesel-foeled engines. The proposed amendments 
will enable the retroe of existing &trastate locomotives and harborcraf? diesel engines with 
sulfur sensitive catalytic after-treatment control technologies to control diesel PM and oxides of 
nitrogen emissions. 

C. Current Emission Inventory 

This section discussed the cmxnt emission inventory for both intrastate locomotives and 
harborcraft. 

1. Intrastate Locomotives 

Below are ARB’s emission inventory estimates for intrastate locomotives by w of railroad 
(Table XI-l) aud by the region of the s&&e. (Table XW). 

Table XI-l: Emission Inventory from Intrastate Locomotives by Type of Railroad 
(tons per day) 

As can be seen in Table XI-I, Class I fkight railroads accouut for about 60 percent of the NOx 
and PM emissions, and about 70 percent of the SOx emissions associated with intrastate 
locomotives. Passenger trains, due to their torrent high use of CARB and low sulfor (15 ppmw) 
CAFtB diesel fael, have a smaller impact on emissions (especially for SOx) despite their 
significaut foe1 consumption (20.4 million gallons ammally). However, passenger trains still 
accost for over 25 percent of the intrastate locomotive NOx emissions. The emissions from the 
Class III railroads represent the smallest contributors tq the emission iuventory due to their 1owe.r 
fuel consmnption. 

As can be seen in Table XI-2, the region of the state most impacted by intrastate locomotive 
NOx emissions are the Sooth Coast (34 percent), and the Bay Area (21 percent) and San loaquin 
Valley (20 percent). These three regions combined account for 75 percent of the NOx emissions 
associated with intrastate locomotives. 

Cal$omia Air Resources Board Page 7 1 



108 

Table XI-2: Emission Inventory Tom Intrastate Locomotives by Region of the State 
(tons per day) 

2. tZ%nmerairl and RecreationaI Elarborcraf? 

Commercial Harborcraf? 

Based on the ART& 2003 emission inventory and the AR-B commercial harborcraft survey, 
commercial and recreational harborcraft emissions statewide are estkated to be about 27 tons 
pez day of NOx and ahut 1.5 tons per day of PM. Table XI-3 presents the emissions data by air 
disaia 

TabIe XI-3: Emission Inventory for Harborcraft by Region 
(tons per day) 

5.8 I 1.0 I 0.3 I 

I 10.6 I 0.2 I 0.2 -I 
North Coast Air Basin 2.6 0.4 0.3 
AIlotherAreas I 5.0 I 0.3 I 0.5 
Total 24.0 1.9 1.4 

S.F. Bay Area Air Basin 0.2 0 0 
South Coast Air Basin 1.0 0 0 
North Coast Air Basin 0 0 0 
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In evaluting this data, it is important to note tbat the current inventory is being updated, and 
ARB staiThope to have a revised inventory completed by the end of the year. Prelimmary 
results for this effort indicate that harborcraft emissions may be much higher than currently 
estimated 

RecreationaI Vessels 

California has nearly 20,000 mcreational diesel-powered watercraft engines according to current 
ARB modeling estimates. However, their emissions are much lower than commercial 
harborcrafl. For recreational vessels, the ARB emissions inventory estimates about 2.8 tons per 
day of NQx and about 0.1 tons per day of PM statewide. 

D. Anticipated Emission Reductions 

In tbis section, &&provides estimates of the anticipated emission reductions from the proposed 
amendments. 

1. Emission Reductions from Intrastate Locomotives 

The intrastate locomotive emission reductions were calculated based on the level of current non- 
CARB diesel fire1 use and segregated by each of the railroad types. As can be seen in 
Table XI-4, about 90 percent of the anticipated NQx, and about 80 percent of the directly and 
indirectly emitted PM emission reductions kern the proposed amendments are from Class I 
intrastate &eight locomotives. Passenger trains consume nearly as much diesel fuel as the Class I 
&r&ate locomotives, but nearly all of their diesel fnel consumption is currently low sulfor 
(15 ppmw) CARB or CARB diesel. About 10 percent of the anticipated imrastate locomotive 
emission reductions are from Class III railroads. 

Table X&k Emission Red&ions from Intrastate Locomotives by Railroad Type 
(tons per day) 

* Numbers may not add due to rounding. 

As can bc seen in Table XI-5, over 30 percent of the NQx and PM emission reductions 
associated with the proposed amendments would be real&d in the SCAQMD. Signiticant 
reductions of NOx and PM would also he realized in the SJVUAPCD and the Bay Area Also, 
the use of CARB diesel in intrastate locomotives aud harborcraft is expected to reduce SOx 
emissions by over 95 percent. 
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Table XI-5 Emission Reductions thm Intrastate Locomotives by Region of State 
(tons per day) 

2. Emiwion Reductions from Harborcrafl 

As shown in Table XI-6, the totsl es&ated NOx and PM and emissions and emission reductions 
for harborcraft from implementing the proposed amendments are provided. The potential 
emission reductions are about 1 ton per day of NOx and about OS tons per day of directly and 
indirectly emitted PM. In addition, SOx cm&ions would be reduced by nearly 1 S tons per day. 
These emissions reductions are significant when consideriug that the majority of harborcraft 
emissions are concentxated in and around California’s coastal nonattakment districts, and large 
commercial ports in particular. The methodology used to calculate harborcraft emission 
reductions is described in Appendix F. 

Calz~ornia Air Resowces.Board Page 74 



1 1 1~. 

Table Xi& Emission Reductions for Harborcraft by Region of the State 
(tons per day) 

* Commercial iid consumption estimates based cm 2002 ARB Commercial IWborcA Survey. 
** Rexeational tie1 consumption estimates based (XI 2003 ARB Emissions Inventory (SW Appendix D). 

3. Total Emission Redmtions for Intrastate Locomatives and Harborcrafl 

The total emission reductions anticipated from intrastate locomotives and commercial and 
recreational harborcraft are shown in Table XI-7. As can be seen, it is estimated that the use of 
CARB diesel in both intrastak locomotives and harborcraft would provide an estimated 2 tons 
per day of NOx emission reductions, nearly 2 tons per day of Se emission reductions, and 
about 0.6 tons per day of directly and indirectly emitted PM emission reductions. 

Table XI-? Emission Reductions fi-om Intrastate Locomotives and 
Harborcraft by Regions 

(tons per day) 

* Numbers may not add due to rou&iq. 

Table XI-S shows the auticipated emission reductions by source type. As cau be seen, Class I 
intm$tate locomotives and harlx~rc~& comKmed account for about 85 percent of both the total 
NOx and PM emission reductions. 
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Table XI& Emission Reductions from Intrastate Locomotives and Harborcraft 
(tons per day) 

Em Effects on Greenhouse Gas Emissions 

Greenhouse gases (GHG) are predo minantly comprised of carbon dioxide (CO& methane (Cl&) 
and nitrous oxide (NzO). The gases differ in their atmospheric warmiug potential and ES a result, 
the contribution of each gas is determined as equivalent CO2 emissions using conversion factors 
approved by the Intergovemmentzd Panel on Climate Change; for example, methane has 21 times 
the warming potential of c&on dioxide. 

Transportation is a lage source of greenhouse gas emissions around the world Table XI-9 
reports greenhouse gas emissions as million metric tons of c&on dioxide equivalent 
(MMTC& Eq.) for diesel aud gasoline consumption in the transportation sector in California 
The CO2 emissions e&mates for diesel consumption include non-highway vehicles, ships, aud 
bains which together are a small proportion of the total emissions. The estimates of (3% and 
N20 emissions are only for highway vehicles. 
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Table X&k Greenhouse Gas Emissions from Diesel and Gasoline 
Consumption in the Transportation Sector in 1999 

+ Does not exceed 0.05. 
Source: Califomis Energy Commissions lwentory of California GreeAow Gas Emissions snd Si 
1990-1999. Califoti Energy Commission Publication #600-02-OOlF-ES, November 2002. 

Implementation of the proposed amendments could have a small net effect on global warming. 
The production of low sulfur diesel is expected to inctease emissions of greenhouse gases, but 
the greenhouse effect &om diesel production is expected to be substsntialIy offset by the effect 
of a reduction in COr emissions from the use of the lower sulfor diesel fuel in diesel engines. 

Emissions of CO1 Ikom ret&ties will increase due to the increased demand for energy for 
additional hydrogen production and additional processing to produce low sulfnr diesel fuel. 
Methane emissions are expected to increase due to natural gas production and distribution losses 
but these methsne losses will be small compared to the additional carbon dioxide emissions. A 
smaller amount of methane and nitrous oxide will be emitted in the natural gas combustion 
process. Some of the extra hydrogen and the energy it represents wiIl be in the mel, increasing 
the hydrogen to carbon ratio and reducing COr exhaust emissions. 

F. Impacts on the SIP in the South Coast aad San Joaquin Valley 

lnthissectio~staffexamin es the impacts of the proposed amendments on the SIP for both the 
SCAQMD and SJVUAPCD. 

On October 23,2003, ARB adopted the Proposed 2003 State and Federal Strateafor the 
CaZijbrnia State Implementation Plan (Statewide Strategy) which reafkms the ARB’s 
commitment to achieve the health-based air quality standards through specific near-temr actions 
and the development of additional longer-term strategies. It also sets into motion a concurrent 
initiative to identify longer-term solutions to achieve the fall scope of emission reductions 
needed to meet fderal air quality standards in the SCAQMD, SJVUAPCD, and rest of 
California. Upon approval by U.S. EPA the 2003 SIP will replace the State’s commitments in 
the 1994 SIP. 

In addition to the defined SIP measures, it is expected that fnrther emission reductions will be 
needed from all source categories to meet the long-term emission reduction targets included in 
the South Coast SIP. 
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1. Harborera@ 

A&B slaff estimates that the proposed amendments would reduce NOx emissions by about 
0.4 tons per day from harborcraft in the SCAQMD in 2010. The harborcraft NOx emission 
reductions would provide the Srst mcrement of progress toward fhhihing AR% commitmem 
for Measure Maine-I: Pm-sue Approaches to Clean Up the Existing Harborc@ Reet - 
Cleaner Engines and Fuels in the 2003 SCAQMD SIP. 

Under measure Marine-l, APH anticipates reducing 2010 Soutb Coast harborcraft NQx 
emissions by a total of 2.7 tons per day. In addition to providing immediate NOx emission 
reductions, the low sulhr (15 ppmw) CARES diesel fuel will enable the use of exhaust treatment 
devices on harborcraft engineq another element of measure Marine-l. The proposed 
amendments would have a minimal emissions benefit in the SJVUAPCD as harborcraft 
emissions are a relatively smah part of the emission inventory in that region. 

2. ZntmstateL4xomatives 

ARB staff estimates that the proposed amendments would reduce NQx emissions by about 
0.3 tons per day iiom intmstate locomotives in de SCAQMD in 2010. However, these new NQx 
emission reductions are not directly creditable towards ARB’s commitments in the 2003 
SCAQMD SIP. 

To meet an emission reduction commitment for locomotives in the 1994 Ozone SIP for the 
South Coast, ARB and the two freight railroads operating in California signed a memorandum of 
understanding (MOU) to ensure tbat the cleanest locomotive engines are brought to the 
SCAQMD. Under the terms of the MOU, use of cleaner diesel fuels is one of the options for 
meeting the emission reduction targets. Any emission reductions achieved through use of 
cleaner diesel mels in the locomotives, under the purview of the MOU, could be credited toward 
the existing locomotive SE’ commitment, not towards ARB’s new 2003 SE’ commiunents. 
However, emission reductions from passenger tram and Class IIJ railroads with intrastate 
locomotives could be credited to the SLP. 

NOx emission reductions from imrastate locomotives not covered in the MOU, such as those in 
the San Joaquin Valley, would be creditable in the SE’s for those regions. ARB stat%- estimates 
thatthismeasure would reduce intrastate locomotive NQx emissions in the San Joaquin Valley 
by 0.2 tons per day in 2010. 

G. Health Benefits of Reductions of Diesel PM Emissions 

The emission reductions obtained from this regulation will result in lower ambient PM levels and 
siguikant reductions of exposure to primary and secondary diesel PM. Lower ambient PM 
levels and reduced exposure, in turn would result in a reduction of the prevalence of the diseases 
attributed to PM and diesel PM, inchrding hospitahzations for cardio-respiratory disease, and 
premature deaths. AFB staff estimates approximately 71 premature deaths would be avoided by 
2010 and cumulatively 233 premature deaths by 2020 as a result of the emission reductions of 
prima-y and secondary PM obtained through the proposed regulations. 
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I. Primmy Diesei PM 

Lloyd and Cackette estimated mat, based on the Krewski et al. study, = statewide poplation- 
weighted average die& PMas exposure of 18 pg/m3 resulted in a mean estimate of 1,985 
premature deaths per year in California (LloydKackette, 2001). The diesel PM emissions 
corresponding to the direct diesel ambient population-weighted PM concentration of 1.8 Mm3 is 
28,000 tons per year. (ARB, 2000) Based on this information, we estimate that reducing 
14.11 tons per year of diesel PM emissions would result in one fewer premature death (28,000 
tonaQ,985 deaths). Comparing the PMs.5 emission before and after tbis regtuation, the proposed 
regulation is expected to reduce emissions by 3,054 tons at the end of year 2020, and therefore 
prevent an estimamd 217 premature deaths (106326,95 percent confidence interval (95 CT)) by 
year 2020. Prior to 2020, cumulatively, it is e&mated that 66 pmmamre deaths (33-100,95 CT) 
would be avoided by 2010 and 141(70-213,95 CT) by 2015. The health benefit calculations are 
based on the assumption that the emission reductions would occur in populated areas, and 
therefore, the results may over-estimate the actual health benefits of implementing the proposed 
~g&itiOll. 

The esthated ammal costs of the proposed regnlation from 2006 to 2020 range t?om $444,000 to 
$3,038,465 (in 2004 $). Since 93% of the estimated deaths prevented by this regulation would 
be attributed to PM emission reductioq we allocate 93% of these costs to PM emission 
reductions and 7% to N0x reductions. To tijust for the time value of money, we discounted 
fimre costs to present value (at 5% real discount rate). The average present vahte of costs per 
ton of PM would be $5,412 based on low cost esGmatc and $7,964 based on high cost estimate. 
The average present value of costs per ton of NOx would be $122 (low cost estimate) and $179 

it*&* 
estnmte). To estimate the costs of control per premature death prevented, we multiply 

tons of diesel PM that would result in one fewer premature deaths (14.11 tons per 
year) by the cost.of $5,412 or $7,964 per ton. The resulting estimated cost of control per 
premamre death prevented is about $76,360 to $112,375. The U. S. EPA has established $6.3 
million (in 2000 $) for a 1990 income level as the mean vahte of avoiding one death (U.S. EPA, 
2003) As real income increases, the vahre of a life may rise. The U.S. EPA finther adjusted the 
$6.3 million vahte to $8 million (in 2000 $) for a 2020 income level. Assuming that real income 
grew at a constant rate from 1990 and will contimte at the same rate until 2020, we adjusted the 
value of avoiding one death for the income growth. Since the control costs are expressed in 2004 
$ discounted values, accordingly, we updated vahte of life to 2004 dollar and discounted values 
of avoiding a premature death in the future back to the year 2004. In the U.S. EPA’s guidance of 
social discounting, it recommends using both three and seven percent discount rates. (U.S. EPA, 
2000a) Using these rates, and the annti avoided deaths as weights, the weighted average value 
of reducing a future premamre death discounted back to the year 2004 is $4.3 million at seven 
percent discount ram, and $6.1 million at three percent. The cost range per death avoided 
because of this proposed regulation is 38 to 80 times lower than the U.S. EPA’s benchmark for 
value of avoided death. This rule is, therefore, a cost-effective mechanism to reduce premature 
deaths that would otherwise be caused by diesel PM emissions without this proposed regulation. 
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2. Secomimy Diesel PM 

LJoyd and Cackette also estimated that indirect diesel PM2.s exposures at a level of 0.81 ug/m3 
resulted in a mean estimate of 895 additional premature deaths per year in California above 
those caused by directly emitted formed diesel PM. The NGx emission levels corresponding to 
the indirect diesel ambient PM concenuation of 0.81 pg/m3 is 1,641 tpd (598?965 tpy). 
Following the same approach as above, we edmate that reducing 669 tons of NGx emissions 
would result in one fewer premature death (598,965 tons/895 deaths). Therefore, with the 
10,403 ton reduction of NGx that is expected by the end of 2020, an estimated 16 deaths (8-24, 
95 percent CL) would be avoided. Similar to the calculation of premamre deaths avoided through 
reducing primary diesel PM, it was assumed that the emission reductions would occur in 
populated areas, and therefore, the results may over-estimate the actual health benefits of 
implementing the proposed regulation. 

If we multiply 669 tons of NGx emissions by the NGx cost of $122 or $179 per ton, the 
estimated costs of control per premature death prevented are about $81,640 to $119,880. The 
costs are again lower than the U.S. EPA’s present vahre of an avoided death by 36 to 75 times. 

3. AakTitionalBenejits 

There are additional benefits associated with reducing diesel PM emissions. These includes 
. Improved visibility with reduction of both primary and secondary particles; 

. Less soiling and material damage as a result of decreased deposition of airborne diesel PM, 
and 

l Decreased noncancer health effects associated with diesel PM. 

The proposed amendments to extend the applicability of CARB diesel fuel regulations to diesel 
foe1 used in intmstate locomotives and cormnercial and recmational harborcraft are critical to the 
attaimnent of the emission and risk reduction targets in the Diesel Risk Reduction Plan (DRRP). 

H. Potential Exposures and Risk from Diesel PM Emissions hti Diesel-Fueled 
Locomotives and Harborcraft 

This section exsmines the potential exposures and cancer health risks associated with exposure 
to PM emissions &om intrastate locomotives and harborcraft. A brief quahtative discussion is 
provided on the potential exposures of Californians to the diesel PM emissions t?om these 
sources. ln additioq a smmnary is presented of the health risk assessment conducted to 
determine the 70-year potential cancer risk associated with potential exposures to diesel PM 
emissions from locomotives and diesel-fueled harborcraft. Additional details on the 
methodolo-7 used to estimate the health risks are presented in Appendix G this report. 

I. Potential Eiposures 

As discussed previously, diesel-fueled locomotive and harborcraft engines are fomd in many 
areas of the State and contribute to ambient levels of diesel PM emissions. Because analytical 
tools to distinguish between ambient diesel PM emissions from diesel-fueled locomotive and 
harborcraft engines from other sources of diesel PM do not exist, we camrot measure the actual 
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exposures to persons from the emissions of these emission sources. However, modeling tools 
can be used to e&mate potential exposmes to the emission Tom diesel-fueled locomotive and 
harborcraft engines. : 

Based on the most recent emissions inventory, there are over 700 &mstate locomotive engines~: 
and 3,900 harborcraft engines operating in California. These engines are distributed tbmughout 
CalSornh As mentioned previously, the locomotives typically operate as short haul, switcher, 
termhal, or manifest locomotives. By virtue of their operation, many of these locomotives are 
found in urbau areas near where people live such as railyards, short haul lines and passenger 
lines that travel through urban areas. Harborcr& can also operate in areas where people may be 
Fearby such as ferry and excursion shuttles that typically operate out of highly populated centers 
such as San Francisco. Based on this information, we believe that there are exposures to diesel 
PM emissions from the operation of diesel-faeled &a&ate locomotives and harborcraft in 
CalSoda. As presented below these exposures can result in potential cancer health risks. 

2. Health RiskAw.ssment 

FGsk assessment is a complex process that requires the analysis of many variables to simulate 
real-world situations, There are three key types of variables that can impact the results of a 
health risk assessment for stationary diesel-fbeled engines - the magnitude of diesel PM 
emissions, local meteorological conditions, and the length of time someone is exposed to the 
emissions. Diesel PM emissions are a limction of the age and horsepower of the engine, the 
emissions rate of the engine and the annual hours of O~XI&O~L Older engines tend to have 
higher poll-t emissions rates than newer engines, and the longer an engiue operates, the 
greater the total poll-t emissions. Me&orological conditions can have a large impact on the 
resultant ambient concentration of diesel PM, with higher concentrations found along the 
predominant wind direction and under cahn wind conditions. How close a person is to the 
emissions plme and how long he or she breathes the emissions (exposure duration) are key 
fxtors in determiGg potential risk with longer exposures times typically resulting in hgher 
risk. 

Because risk e&mates for diesel-foeled locomotives qd harborcraft engines are dependent on 
munerous factors and because these factors vary f?om location to location, ARB staff developed 
a generic risk assessment to represent possible operating scenarios for intmstate locomotives and 
harborc& We evaluated two scenarios: excursion or fm vessel activity within a port and a 
short-haul i&z&ate locomotive. Two sets of meteorological data were used to represent the 
range of me&orological conditions in California. West Los Angeles (198 1) (West LA) was 
selected to provide meteorological conditions with lower wind speeds and more persistent wind 
directions, which will result in less poll~t dispersion snd higher estimated risk. Long Beach 
(1981) and Richmond (1998) were selected to represent other areas. The U.S. EPA’s ISCST3 
air dispersion model was used to estimate the ammal average diesel PM concentration at varying 
distances tirn the locomotive or harborcraft activity. 

The estimated annual average diesel PM concentrations were then adjtied following the torrent 
risk assessment methodology recommended by the OEHHA and used by ARB in evaltig 
potential caucer risk from diesel PM emission sources. (OEHHA, 2002a) (OEHHA, 2002b) 
(OEHHA, 2000) Following the OEHHA guidelines, we asmed that the most impacted 
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individual would be exposed to modeled diesel PM concentrations for 70 years. This exposure 
duration represents an “upper-bound” of the possible exposure duration. The potential cancer 
risk was estimated by multiplying the modeled current amwal average concenimtions of diesel 
PM, adjusted for the duration of exposure, by the unit risk factor for diesel PM (300 excess 
cancers per million people/microgram/cubic meter of diesel PM). 

Based on our aualysis uuder the conditions outlined above, the estimated cancer risk for persons 
exposed to the emissions f?om a hypothetical excursion vessel or ferry in port and that live abcut 
200 meters away, ranged f?orn 50 to 280 potential cancer cases in a millions The low end 
represents a the 65* Ftile breath& rata results using the Richmond meteorological data and 
the high end, the 95 percentile breding rate and West Los Angeles me&orological data. For 
the locomotives, operation of a sho~%haul line through au orban neighborhood resulted in 
potfhal risks ranging f?om 4 to12 at a distance of 200 meters away &om the locomotive 
activity. The low end in this case represents the 65* percentile breathing rate results using the 
Long Beach meteorological data and the high end, the 95thpementile tithing rate and West 
LAX Angeles meteorological data. 

The estimated risk levels presented here are based on a number of assumptions. The potential 
cancer risk for act& situations may be less than or greater thau those presented here. For 
example, an increase in the emissions mte of an e@ne or the ammai hours of operation in a 
given area would increase the potential risk levels. A decrease in the exposure duration or an 
increase in the distance %om the engine would decrease potential risk levels. The e&mated risk 
levels would also decrease over time as newer, lower-emitting locomotive or harborcraft diesel- 
fueled engines replace older engines. Therefore, the results presented are not directly applicable 
to any particular operation. Rather, this infomtion provides au indication as to the potential 
relative levels of risk that may be athibuted to diesel-fueled locomotives and harborcraft and to 
act as au example whLm performing a site-specific risk assessment for locomotives or 
harborcraft. 

I. Effects on Water Quality 

The proposed amendments should have no sigoificant adverse impacts on water quality. One 
direct benefit of lowering the sub%r content limit is a reduction of emitted sulfor oxides, and 
particulate sol&e and consequently a reduction of atmospheric deposition of sulfLric acid and 
sulfates in water bodies. The low sulfur diesel tie1 will enable the use of sent devices 
to reduce NOx and diesel PM emissions tirn retrofitted engines. As a result, there should be a 
decrease in atmospheric deposition of nitrogen and airborne diesel particles as well as the 
associated heavy metals, PAHs, dioxins, and other toxic compounds typically found in diesel 
exhaust. 

The release of diesel foe1 to surface water and grouudwater can occur dming production, storage, 
distribution or IISZ. The potential sources of such releases, which in&de underground storage 
tanks, above-ground storage tanks, refineries, pipelines, tid service stations, will be the same as 
with the current diesel fael. Also, the mechanisms by which the diesel fill enters surface water 
or migrates in the subsuri%ce at a site will be unchanged. The factors that control the behavior of 
diesel in soil and water are not expected to be significautly different with the low sulfor tiel. 

Cal$omia Air Resources Board Page 82 



119 

The reIining process to reduce the sulfur content of diesel tieI to 15 ppmw is not expected to 
result in a sig&icant change in the chemical composition of the fuel. Also, the expected 
im~ease in additives to meet ARB’s lubricity standard should not significantly change the 
chemical composition of the diesel fuel. Therefore, there should be no significant change in the 
physical or chemical properties that aEect the activity of the f&l in soil and water, and any 
release of low .&for diesel fuel to the enviromnent should have no additional impact on water 
quality compared to the c3men t diesel fuel. 

J. Retrofitting of Intrastate Locomotives and Harborcraft 

The proposed amendments will remove one obstacle that might otherwise prevent the retrofitting 
of existing diesel engines with control devices that reduce PM essions. ARES staff estimates 
that the retrofit of existing intrastate locomotives and commercial and recreational harborcraft 
couId result in a signiticsnt reduction in the diesel PM emission inventory and the associated 
potential cancer risk for 2020, when compared to today’s diesel PM emission inventory and risk. 
ARB staffis currently det ennining the availabii aud feasibility of DPFs and other control 
technologies. Tbis reduction in potential cancer risk f?om diesel PM is necessary to achieve the 
Board’s goals as detined in the DRRP. 
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XlI. POTENTIAL &PACTS OF TEE PROPOSED AMENDMENTS ON THF, AVAILABILITY OF 

CALIFORNIA DIESEL FUEL 

This chapterpresents a summary of the potential impacts of the proposed amendments on diesel 
foe1 production by California refineries and diesel fuel supply in California. 

A. D&e1 Production in California Reiineries 

The proposal to extend CARB diesel fuel requirements to inuastate locomotives and harborcraft 
are not expected to have any siguiflcant impact on the ability of California to produce and supply 
adequate vohnnes of California diesel fuel. In California, on-road diesel Fidel (either CARB or 
U.S. EPA) is produced at 12 large retineries and two small rerineries~ Based on information 
from the CEC, in 2001, these reflneries produced 190 Mbpd of Califomia diesel fuel, and nesrly 
110 Mbpd of U.S. EPA on-road diesel fuel (about 3 percent, or 9 h4bpd, of this production 
inchdes diesel fael used by locomotives and marine vessels). This is an increase in California 
diesel fuel production of more than 14 percem aud an increase of more than 12 percent for U.S. 
EPA on-road diesel fuel over 1998 levels. Figure XII-l shows the annual diesel fuel production 
from Califomia rekxries from 1998 through 2002. 

Fiire XII-1 
California Retieny Diesel Production (1998 - 2002) 
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Based on recent statewide diesel me1 consumption trends showing increases of nearly four 
percent per year, staff estimates that iu 2007, nearly 23 1 Mbpd of California low sulfur diesel 
fuel will need to be produced to meet anticipated Califomia demand. Also, over 130 Mbpd of 
U.S. EPA on-road diesel fuel will be needed to meet diesel demands in neighboring states. 
These diesel fuel production demand estimates are shown in Figure XII-2. 
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Figure 2LII-2 
Anticipated 2007 On-Road Diesel Production Compared 

to 2002 Actual Diesel Production 
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Based on information from California refiners, CARB diesel ikeI capacity is expected to k 
approximately 275,000 barrels per day in 2007. As can be seen, there is still a wide margin 
between projected estimates for diesel fuel production in 2007 and the estimated diesel capacity, 
as reported by the refineries. 

B. Diesel Capacity of California Refineries 

Currently, Califotnia refineries have the capacity to produce about 190 Mbpd of California diesel 
fuel, and about 110 h4hpd of capacity to produce U.S. EPA on-road diesel fuel. Based on 
information provided by refiners, the requirements to supply CARB diesel fuel to intrastate 
locomotives and harborcraft will not have any significant impact on the ability of California 
Miners to produce adequate vohmres of CARB diesel fuel. Because several refiners indicated 
that they will expand their abiiv to produce volumes of California diesel fuel, it is expected that 
California retining capacity to produce California diesel fuel will increase to 275 Mbpd by 2007. 
In addition, the capacity of California refiners to produce US EPA on-road diesel fael will 
increase to about 120 h4bpd by 2007. This is shown in Figure XII-3. 
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Figure XII-3 
California Rethers’ Diesel Fuel Production Capacity 

(2002 Versus 2007) 
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In comparing Table XII-2 to Table XII-3, it can be seen that there should be more than adequate 
refining capacity by Califomia refineries tc increase their production of CAREi diesel he1 to 
meet projected incremental demand estimates. However, it appears the situation may be more 
constrained for the production of U.S. EPA diesel fuel. Staff does not believe that tbis should be 
signiticant for two reasons. First, the ability of refiners to import U.S. EPA diesel Tom other 
parts of the country fuel to supply to neighboring states will be available. Also, since there 
appears to be excess CARB diesel Abel production capacity available to Califomia refiners, they 
have the ability to supply CARB diesel tie1 to neighboring states as demand and market 
conditions allow. 
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XIII. COST iiNAL,YSIS 

This chapter presents a summary of the analysis of the costs to produce CARB diesel me1 for use 
in intrastate !ocomotives and harborcraft. Analysis of diesel fuel spot prices, the cost 
effectiveness of the proposed amendments, aud the costs of the alternatives described in 
Chapter X are also provided. 

A. Costs to produce CARB diesel fuel 

Today, only two types of diesel fuel are generally produced, supplid or transported in 
California - U.S. EPA on-road diesel fuel and CARB diesel fuel, both meeting a 500 ppmw 
sulfor limit (limited quantities of CARB diesel me1 meeting a 15 ppmw sulfur limit are 
available). There currently exists little, if auy, supply of diesel me1 not meeting either of these 
specifications (this is evident in the fuel usage data reported by intmstate locomotive and 
harborcraft operators iu Chapters VI aud VII). Based on conversations with California refiners 
and the CEC, statf believes that when the proposed amendments are fully implemented in 2007, 
the diesel fuel supply market in California will be similsr to today’s The only change would be 
that diesel fuel in general commerce in the state will meet a 15 ppmw sulfur limit. 

In evaluating the potential costs of the proposed amendments, statYhas considered the likely 
diesel fuels expected to be generally available in California in 2007. Based on the fact that 
intrastate locomotive aud harborcraft operators will likely use, at a minimum, U.S. EPA on-road 
diesel fuel meeting a 15 ppmw sulfur limit, &has determined the costs of the proposed 
amendments bssed on de incremental cost in 2007 to produce CARB diesel fuel relative to 
U.S. EPA on-road diesel fuel. 

Staff estimates that the incremental cost to produce CARB diesel fuel relative to U.S. EPA on- 
road diesel fnel will be about 3 cents per gallon. This is the incremental cost to reduce the 
aromatic hydrocarbon content of U.S. EPA on-road diesel fuel from a limit of 35 volme percent 
to a limit of 10 vohune percent (or au equivalent formulation limit)‘. 

B. Effects of StafPs Proposal on J?uel Prices 

With respect to the impacts on diesel prices as a result of es proposed amendments, it is very 
difficult to predict what will occur in the marketplace. Supply/demand, crude oil ptices, 
competitive market considerations, etc. predominately infhtence diesel fuel prices. However, it 
is reasonable to assume that over time, refiners will recover the increased costs of production in 
the marketplace. With this assumption, and the staFs estimate that the incremental cost to 
produce CAN3 diesel fuel relative to U.S. EPA on-road diesel fuel will be about 3 cents per 
gallon, it is reasonable to assume that this increase in production cost will, on average, be 
reflected in diesel fuel prices. This assumption does not attempt to predict changes in me1 taxes 
and refinery product markup. Refiners will recover costs through increased diesel fuel markup if 

2 
Technical Suppofi Documentfor PqmedAdopfion of ReguUom Limiting the Suljiu Content and the Aromatic 
Hydrocarbon Content of Motor Vehicle Diesel Fuel, October 1988, ARB. 
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competitive conditions allow it. However, predictions of 2006 and beyond petroleum product 
markup and pricing are beyond the scope of this document. 

It IS very ticult to predict how the proposed rule, which will result in a slight increase in the 
demand for CARB diesel fuel, will atTect diesel pricing snd volatility. However, the propsed 
amendmeds should not impact the ability of Calibornia refiners to supply sufficient quantities of 
diesel fuel to the California market Conversations between ARB staff and California retiners, as 
well as with the staff of the CEC suggest that sufIicient diesel refinery capacity already exists. In 
addition the implememation of the federal on-road and nonroad low sulfur diesel regulations, 
adoption of the California diesel tire1 regulations by the state of Texas, and the ability of out-of- 
state refiners to produce diesel fuel meeting California standards should provide even greater 
diesel fuel availability to the State. As a~result, the overall diesel fuel production system 
consisting of California refineries and imports should be no more subject to supply disruptions 
thau today. In tact 2006 market conditions may be better able to readily adjust to any California 
diesel production requirements that occur in the future. 

I. Evaluaiion of spotfielprices for variom ga& of &selfuel 

In evaldg the impacts of production costs, statfbelieves it is most useful to examine how 
production costs have historically translated into fuel costs on the open market For diesel me1 
supplied to locomotive and marine operators, this cau be fairly represented by the diesel fuel spot 
market in Californm In the diesel fuel spot market, sizable batches of diesel fuel (generally 
supplied directly from a re&ery or meI importer) are traded for a negotiated price. By using 
spot market prices, it is possible to remove such outside infhrences on fuel costs such as 
transportation, tax impacts, local diesel fuel market conditions, and other costs to yield a fairly 
representative gauge of fuel production costs. 

In Figure XIII-l, staff has graphed the incremental spot price differential between CARB diesel 
fuel aud both U.S. EEA on-road diesel fuel, for the years 1996 through 2003. 

Calz$onaia Air Resources Board Page 90 



127 

Fiie XUI-1: 
Incremental Spot Price Differential between CARE 

and U.S. EPA On-road Diesel Fuel 
(1996-2003) 

As can be seen from Figure XIII-l, the incremental spot price of CARB diesel fuel relative to 
U.S. EPA on-road diesel fuel has been steadily decreasing over the last 8 years. Iu 1996, the 
incremental spot price ditkential between CABB diesel fuel and U.S. EPA on-road diesel fuel 
was about 9 c&s per gallon. By 2003, that ditlbrential had been reduced to about 3 cents per 
gallon. This price ditTerential is consistent with the estimated incremental diesel fuel production 
oost of 3 cents per gaIlon. 

These data iudicate that the reLative price differences between CAEB and non-GARB diesel fuel 
in California has been steadily decreasing over the last 8 years. StatT believes this is due to a 
nmbcr of factors, including: 

l Increased demand of U.S. EPA on-road diesel fuel in PADD V (Alaska Arizona, Hawaii, 
Nevada, Oregon and Washington) oumide of California. 

l A resulting shift in production at California and Washington retineries from nonroad 
diesel fuels to on-road diesel fuel. 

l Changes in the fuel distribution system whereby higher sulfur fuels (such as U.S. EPA 
nouroad diesel fuel) sre not fungible, thereby limiting the production demand for these 
fllels 

l Tight overall supply of all transportation fuels in PADD V. 

C. Other benefits from the use of low snhr dieseIjue1 

StafThas idcntitied several benefits to diesel fuel end users tram the proposed amendments that 
have not been qua&tied iu the above production cost estimates. These benefits will be felt both 
initially, aud over the course of the life of the program. 
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Initially, diesel fuel users are expected to see a decrease in engine wear as a result of low sulfnr 
diesel fuel. This is because fuel sulfur tends to produce acidic compomds that increases the 
cy3~osion wear of engine components. 

ln addition, lower sulfur fuels should increase the life of diesel engine lubrication oil, as fuel 
sulliu tends to increase the acidification of engine lubricating oils resulting in loss of pH control. 
By reduciug the diesel foe1 sulfk content, it is expected that the imerval between oil changes can 
be extended, leading to a cost saving to diesel engine operators. The U.S. EPA estimates the 
reduced oil change iutervals provide the single largest saviugs tiom using 15 ppm sulfur diesel 
fuel. Currently, engine mauufacturers specify different oil change intervals as a function of diesel 
fix1 sulhr levels. 

The U.S. EPA has e&mated meI operating cost saviugs attributed to the oil change interval. The 
U.S. EPA estimates an oil chauge interval extension of 3 I percent through the use of 500 ppmw 
sulfur fueh resulting in a Ike1 operating cost savings of 2.9 cents per gallon. They further 
e&mate additional cost savings of 0.3 cents per gallon for the oil change interval egension that 
would be enabled by the use of 15 ppmw sulfur diesel fuel. These saviugs will occur without 
additional new cost to the equipment owner beyond the iucremental cost of de low-sulfur diesel 
fuel. These savings are dependent on changes to cmeut maintenance schedules. Such changes 
seem likely given the maguitude of the savings. ‘Ihere are many mechanisms by which end- 
users could become aware of the opportunity to extend oil dram imervals. Fw it is typical 
practice for engine and equipment man~acturers to issue service bulletins regarding hmrication 
and fueling guidance for end-users. In addition, the equipment and end-user industries have a 
number of ammal conferences that are used to share mformatio~ m&ding information 
regarding appropriate engine and equipment maintenance practices. The end-user conferences 
are also designed to help specific industries aud business reduce opera&g costs and maximize 
profits, which would include information on cquipmem maintenance practices. There are trade 
journals and publications that provide information and advice to their users regarding proper 
equipment maintenance. Finally, some nomoad users perform routine oil sample aualysis to 
determiue appropriate oil drain intervals, aud in some cases to monitor overall engine wear rates 
to determine engine rebuild needs. 

D. Anticipated costs to intrastate locomotive and harborcraft diesel fuel end users 

This section discusses the anticipated costs of de proposed amendments to intrastate locomotive 
and harborcraft diesel fuel end users. The tirst section discusses statTs estimate of the 
anticipated costs. The second section discusses the anticipated costs based on conversations with 
affected industry. 

I. Stafys estimuie of antkipted costs 

Based on staffs belief that, over time, increased diesel fuel production costs will be passed on 
from producers to end users, staffhas used the iucremental fuel production cost estimate of 
3 cents per gallon to estimate the potential statewide costs of the proposed amendmen&. These 
costs are based on both the volumes of non-GARB diesel fire1 currently being consmued and the 
incremental diesel fuel production costs cited. 
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In developing these costs, staff’s methodology uses a range of costs. The lower range of the 
costs is the anticipated incremental cost to shift all current non-CARS diesel fuel purchases to 
CARB diesel fuel. This methodology assumes that those nonroad diesel foe1 users who are 
currently using CARB diesel fuel will not experience any &rel price increases as a result of the 
proposed amendments since they will continue to purchase thesame foe1 that they buy today. 
Staff believes this is ? likely scensrlo, because iu mauy portions of the state, CARB diesel fuel is 
the only foe1 available, and the production costs of CARB diesel fnel arc already bemg incurred 
and presumably reflected in current diesel fuel prices. Because of this, the increased demaud for 
CARB diesel fuel should not place upward price pressures on the market in these areas. In 
addition, in a number of instances, CARB diesel fuel is currently bemg specified by the diesel 
fuel end user (i.e., for ferry operators snd certain commuter train operators). 

However, recognixing that the proposed amendments remove the flexibility of nonroad diesel 
foe1 end users to use non-CARB diesel fuel, staffhss also developed a conservative upper 
estimate wtich assumes that 50 percent of the existing CARB diesel fuel use, in addition to the 
non-UN3 diesel foe1 use, will command a higher price, equal to the production cost increases 
cited above. 

Using the fuel use data provided in Chapters VI aud VII, and the incremental production cost 
described above, staff has calculated the potential .mtal statewide costs to intmstate locomotive 
snd harborcraft operators associated with the proposed amendments. In developing tbis data, 
staff has looked at 2 different period% 2006, and 2007 and beyond This is necessary due to 
d&rent implementation dates within the proposed ameudments. The potential total annual 
statewide costs are shown in Table XIII-l. 

Table XUI-1: Potential Total Annual Statewide Costs by Year 

As can be seen iu Table XIII-l, the potential first year costs (which would only be experienced in 
the SCAQMD) are expected to range from about WO,OOO to $600,000. When the proposed 
amendments become fully effective in 2007, the potential statewide costs sre expected to range 
from $2.1 to $3 million. 

2. Ektimate of antisipated cos& based on co mfiom affected indushy 

During the development of the proposed amendments, affected industry has indicated that the 
actual cost impact will be greater than that estimated by staff. This is because affected industry 
believes that even though they do not specify for the delivery of CARB diesel fuel, they often 
receive CARB quslity diesel fuel, at below CARB diesel fnel market prices. As a result, they 
believe that any requirements for the supply of CARB diesel foe1 will necessitate the 
specification of CARS diesel foe1 for future foe1 purchases, resulting in higher fnel costs. This 
will require that they incur the incremental additional fuel costs of 3 cents per gallon for both 
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their current non-CARB diesel fix1 being supplie as well as for that volume of CARB diesel 
fuel heady bemg supplied- 

Based on this informatioq staff has estimated these affected industry stated costs. These costs 
are presented below in Table XUI-2. While this methodology yields potential smmal fuel cost 
increases that are about 30 percent higher thau those et&ma&d by staf?, this has little impact on 
the overall cost-effectiveness of the proposed amendments. 

Table XIII-2: Estimate of Potential Annual Costs Using Industry Methodology 

As previously discussed, &does not believe that this methodology yields a realistic e&mate 
of the anticipated costs of the proposed amendments. Because the incremental fuel production 
costs of CARB diesel relative to other grade of diesel f&l are generally ti4 the methodology 
advocated by affected industry would result iu fuel producers selling diesel fuel below their 
proton costs. While some diesel fuel end-users may receive diesel foe1 price concessions 
from fuel vendom and sxtpplie-rs, these are likely based on vohane, other market conditions, or 
corporate relations between the end user and the foe1 supplier, and can be higbly variable from 
company to compauy, and even seasonal in nature. Because ofthis, ameaningful comparison 
be-tween the price paid for diesel fix1 by some end users in relation to market prices is not 
feasiile. In addition, no data supporting affected indu&y’s methodology has been provided to 
staE. As such, &does not believe that the price concessions received by affected industry are 
a fimction of the ability of the end-user to use a “dirtier” (i.e., U.S. EPA nonroad) diesel tie1 than 
is supplied, and that staff’s upper range es&x&e above (which accounts for a lack of flexibility 
to use non-CARB diesel fuel) adequately accounts for potential increased fuel costs to a.Gcted 
industry. 

E. Cost-Effectiveness 

As was discussed in Chapter XI, &&has estimated that the proposed amendments, whm Iidly 
implemented in 2007, will provide about 2 tpd of NOx, and about or 0.6 tpd of diesel particulate 
(both directly emitted and secondsry fodon) emisiion benefits. Using these emission 
benefits aud the cost information provided above, -has calculated the cost-effectiveness of 
the proposed amendments. The cost-effectiveness, for the cost ranges and yem shown in 
Table XIII-l, is shown below in Table XIII-3. 
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Table XIII-3: Anticipated Cost-Effectiveness of the Proposed Amendments 

As can be seen l?om Table XJII-3, the cost-effectiveness of the proposed amendments in 2006 in 
the SCAQMD ranges between $0.80 and $1.10 per pound of NOx phrs PM reduced In 2007, 
when the proposed amendments are folly implemented statewide, the cost-effectiveness ranges 
between $l.lOand$l.6OperpouudofNQxpl~PMreduced.Thisisintherangeofother 
recent criteria pollutant control measures approved by the Board. 

ln addition, calculating the cost-effectiv~ss using the costs derived with the indusuy cost 
methodolo8y described above, the cost-effectiveness is about $2.10 per pouud of NQx ply PM 
reduced, which is also within the range of other recent criteria polhnant control measures 
approved by the Board. 

1. Seus~ of cost-@ectiveness to C4RB dh3elfi4elproduction cost increases 

Based on concerns by current locomotive and harborcraft operators that the actual potential 
diesel foe1 price increases will be higher than those predicted by su& su&has performed a 
sensitivity analysis on the cost-effectiveness of the proposed amendments. hr performing this 
sensitivi@ analysis, staff has evahrated the impact on co&-effectiveness based on changes to the 
CApB diesel fuel production cost estimates presented earlier. In doiug this analysis, staff has 
looked at the impacts of the actnal CARB diesel fuel production costs being greater than statI’s 
estimate (as suggested by diesel fuel end users). The results of this analysis sre showu below in 
Fignre XIII-2. 
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FigureXLU-2 
Sensitivity of Co&Effectiveness from Diierences in Incremental 

CARD Diesel Fuel Prodnclion Cost Estimates 

As can be seen fkom Figure XIJJ-2, for incremental CARB diesel fixel production cost differences 
that are higher thau stafPs estimate, even up to four times greater (12 cents per gallon versus 
3 cents per gallon), the cost-effectiveness rauges &om about $4.40 to $6.40 per pound of NOx 
ply PM reduced. Even with these higher costs and reduced coti effectiveness, the proposed 
amendments are still within the range of other control measures approved by the Board, 

F. Costs of Alternative Proposals Considered 

As was discussed in Chapters and VIII aud IX, staff considered five alternatives to the proposed 
regulatious. These alternatives are listed again below: 

l Not extending CARB diesel fiel requirements to diesel fuel for use by intrastate 
locomotives (in which case the tie1 would still be subject to U.S. EPA nomad diesel 
fuel standards). 

l Not requiring any diesel tie1 for use by Class III railroads locomotives to have to comply 
witb the CARB diesel fixI requirements. 

l Not requiring diesel Abel fa use by certaiu rural Class III railroads locomotives, not 
operating in ozone non-attaimnent areas, to have to comply with the CARE? diesel tieI 
requirements until June 1,2012. 

l Requiring diesel fuel for use by all intrastate locomotives in the SCAQMD to meet the 
CARB diesel fuel staudards by January 1,2006, with diesel tie1 for use by intrastate 
locomotives and harborcrafI in the rest of the state to be subject to the CARB diesel fkel 
staudards by January 1,2007. 
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l Making diesel fuel for use by all harborcraft and all interstate and intrastate locomotives 
subject to the CARB diesel foe1 requirements. 

In consideriug the feasibility of the alternatives considered in relation to the proposal, statfhas 
idemitied a mnnber of factors that lead to the proposal as being the most appropriate approach 

For the first alternative, which would allow for the implementation of only the less stringent 
U.S. EPA nonroad diesel fuel standards in 2007, necessary emission reductions associamd with 
de use of California diesel fuel would not be achievti ‘Ihis would result in the State not 
meeting commitments identified in the federally enforceable SIP, and could also result in the 
State failing to meet federal National Ambient Air Quality Standards for both ozone and PM 
This could result in the potential loss of federal highway fbmling. 

The second alternative would retain the same harborcraft provisions as sre contained in the 
proposed regulations, but would only in&de the Class I and passenger/commuter &roads 
(Class III railroads would be excluded). While this alternative would provide an ammal cost 
savings of $35,000 to $68,000 to the Class III railroads in California, this alternative would 
sacrifice NOx emission benefits of about 0.1 tpd (about 10 percent of the NQx emission benefits 
anticipated fkom intmstate locomotives) on about I million gallons of diesel fuel consumed in the 
state annually. In addition, diesel particulate emission reductions would also be sacriticed. The 
loss of these diesel particulate emission benefits would be realized in certain enviromnentally 
sensitive (enviromnental justice) communities sround the state, resulting in contin~ elevated 
exposure to toxic air con taminauts (iucluding diesel particulate). The emission reductions 
achieved through the proposed smendments will reduce exposure to diesel particulate in these 
sensitive areas. 

The third alternative also would retain the same harborcraft provisions as are contained in the 
proposed regulations, but would exclude certain rural railroads not in ozone non-attaimnent sreas 
mtil June 1,2012. This alternative does sacrifice a small amomt of emission reductions over the 
proposal aud would provide a very slight cost savings of $4,000 to $5,000 for a few Class III 
railroad operators. However, the emission reductions sacriticed include diesel PM, and could 
potentially have an adverse impact on individuals living in close proximity to railroad operations 
in these rural areas. In addition, the proposed amendments would require these. rural Class III 
railroads would meet the same CARB diesel fuel requirements as other on- and off-road mobile 
sources, as well as stationary sources, operating in these areas. 

The fourth alternative would inchide both intrastate locomotives and harborcraft operating in the 
SCAQMD in the proposed regulations beguming January I, 2006, and include the remaining 
railroads snd hsrborcraft operating in the rest of the State begimung January 1,2007. This 
alternative would achieve temporary additional emission reductions in 2006 of about 0.3 tpd of 
NOx benefits, at an additional cost of between $300,000 to S440,OOO in 2006. However, the 
period during which these benefits would be realized (2006) will see the implementation of the 
California aud federal on-road 15 ppmw sulfur diesel fuel standards, as well as the SCAQMD’s 
Rule 43 1.2, which requires all diesel fuel supplied to mobile sources (except locomotive and 
marine applications) in the SCAQMD to meet a 15 ppmw sulfur cap. The addition of over 
10 million gallons of additional CARS diesel fuel demaud from intrastate locomotives in the 
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SCAQMD in 2006 could create supply issues w the simultaneous implementation of the 
three other diesel regulations in the SCAQMD. This could result in an environmental disbenefit 
if qdequate vohImes of CARB diesel fuel are unavailable. 

The final alternative considered would have extended the proposed amendments to in&de both 
intmstate aud intemtate locomotives, as well as ha&xc&I This alternative has the potential to 
achieve additional emission redactions up to about 5 @d of NOx, and I .3 tpd of PM (both 
directly emitted and secondary) at an additional coti of about $2.8 million per year. However, it 
is liiely that the actual emissions reductions would be much less than this amouut because 
interstate locomotive operators would have an economic incentive to signikautly increase the 
amount diesel fuel bought out-of-state. This is because, by nature, inkrstate locomotives have 
the ability to travel long distances without refieling and could likely obtain lowex priced fuel that 
meets U.S. EPA nonroad standards from out-of-state. As such a requirement that interstate 
locomotive operators use CARB dkse.1 fuel could result in changes to existing California 
locomotive fkeling patterns, and an increase in the use of out-of-state US- EPA nonroad diesel 
fuel. Further, a requirement on inter&ate operators could also result in a corresponding decrease 
in the use of cleaner Cm or U.S. EPA diesel fuels that otherwise would have been used. 
Because of this potential loss in benefits, statTconch&d that this alternative was not advisable. 
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XIV. ECONOMICIMPACTSOFTEIEPROFW~EDAMENDMENTS 

T&s section describes the economic impacts of the proposed amendmats- The section focuses 
on the economic impacts to the statewide economy and specific industry sectors. The industry 
sectors examined are tmosln~rtation, railroad, and marine. In evahating the economic impacts, 
stafFused, where possible, both eshates of the direct costs to typical businesses, as well as the 
comKme4l costs on the general ec4momic sector in California. 

A. Potential Impacts on the California Economy 

l’%e proposed amendments are not exp&d to require any new capital requirements at Califomia 
refkeries. However, the proposed smendments are expected to increase diesel fuel production 
costs for to California rehers by 3 cents per gallon from for that volume of heI currently 
supplied to intrastate locomotive and hsrborcraft operators that does not presently meet the 
CARES diesel foe1 requirements. This impact could incrcsse diesel fuel costs to intmstate 
locomotive and harborcraft operators by $2 to $3 milIion per year. This impact is not expect4 
to have a signiticant Lmpact on the oversll California economy. 

B. Potential Impacts on the California Petroleum Sector 

The proposed amendments are not expected to requk any new capital requirements at California 
refineries. However, the proposed amendments are expected to increase diesel fuel production 
costs to Caliiomia refiners by 3 cents per gallon beginning in 2007 for that volume of he1 
currcndy supplied to intrastate locomotive and harborcraft operators that does no! presently meet 
tbe CARB diesel foe1 requirements. StaRexpects that these costs wiIl likely be passed on to 
intmtste locomotive snd harborcraft operators. 

C. Potential Impacts on Intrastate Locomotive Operators 

This section describes the potential impacts of the proposed amendments on the Class I freight 
railroads, passengez railroad operations, and Class III railroads. 

I. Chs I Railroads 

Both UP and BNSF so publicly traded corporations. Based on the most recently available 
annual finaucial data, staff has estimated the potential economic impacts of the proposed 
amendments on UP and BNSF. Table XIV-l lists the pre-tax profits of both Class I railroads 
opcratinginCalifomia. 
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Table XlV-1: National Operating Income of Class I Freight Railroads 
Operating in California 

As discussed in previous chaptezs, staBestimates that inbastate locomotives operated by UP and 
BNSF comvmed consume over 23 million galIons of diesel fael ammally. Ofthis diesel feel, 
about 17 million gallons is U.S. EPA on-road diesel fkel and the rest is CARB diesel fueL Using 
the same cost methodology described in Chapter XIII, applied to the Class I fkeight railroads 
combined, staff estimates that the costs of the proposed amendments, in terms of increased fuel 
costs, wiII rauge fkom about $500,000 to $600,000. This increase represents an impact of less 
than 0.02 percent on the comKmed operating income of the two ra&oads, and represents an 
average cost of $1,300 to $1,600 per Class I bight ink&ate locomotive operated in California. 

Based on this informatioq staff does not believe the proposed amendments wilI have a 
sign&ant economic impact on the Class I fizight railroads operating in California 

2. Passenger and Comnuter RaiIroah 

Currently, there are four local government transit agencies that operate diesel-ele&ic 
locomotives in commuter service- Three of these, Metrolkk (operated by the South Coast 
Regional Rail Authority) the Coaster (operated by the North Coast Transit District), and Caltrain 
(operated by the PeninsuIa Corridor Joint Powers Board), already specfi CARB diesel fuel for 
their fuel purchases. The Altamont Commutex Express, operated by the Altamont Commuter 
Express Joint Powers Authotity, currently receives CARB diesel fuel, but does not specify it 
during its fuel procurement process. SWdoes not believe the proposed amendments will result 
in increased diesel fuel costs because the fuel suppliers do not have ready access to any fuel 
other than CARB diesel. Staffbelieves that the current prices paid already reflect Cm diesel 
IkeI production costs. Staff believes the proposed regulations should have no fiscal or economic 
impact on these agencies. 

Under the direction and fimding of the state Department of Transportation (Caltram), Amtrak 
operates two commuter rail services (the CupjfaZ Corridor between Emeryville and Auburn snd 
the San Joaquin between Oaklaud or Sacramento and Bakersfield) in the State. Currently, these 
commuter rail lines receive CARB diesel feel, although they do not specify this type of foe1 
during the Ike1 procurement process. StafTdoes not beIieve the proposed amendments will result 
in increased diesel fuel costs because the fkel suppliers dti not have ready access to any fuel 
other than CARB diesel. Staff believes that the torrent prices paid by Caltrans already reflect 
CARJ3 diese4 fkel production costs. Staff believes the proposed regulations should have no fiscal 
or economic impact. 
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3. Claw LU Railroad 

In general, Class III railroads in California are privately held compauies. Financial data on these 
op&rations is not readily available. As su& the magnitude of any potential iucreases in fuel 
costs and the corresponding reduction in profits is difricult to estimate reliably for any particular 
Class III California railroad. However, the California Public Utilities Cotission (PUC) 
collects aud publishes tiormation on the gross revenues of the Class Ill railroads operating in 
Califorria. StaEused this information to estimate the economic impact of the proposed - 
amendments on the Class Ill railroad operations subject to tbe proposed amendments. 

Class III railroads operating in California (and subject to staft’s proposed amendments) have 
gross revenues that range from $25,000 to $11.5 million per year. Using the cost methodology 
described in Chapter X, applied each Class III railroad opera&g in California, staffer&mates 
that the costs of the proposed amendments, in terms of increased fuel costs, will vary for each 
company from no cost to about $20,000, averaging betieen $1,800 to $3,400 per company, or 
about $290-$560 per Class Ill locomotive in California operation. Staff estimates that this 
potential increase in diesel fuel costs could represent up to 1 percent of the gross revenues of the 
Class III railroads. Based on this information, staff does not believe the proposed amendments 
will have a significant economic impact on the Class III railroads operating iu California. 

While the ability of the Class III railroad operators to absorb higher fuel costs is more ditlicult 
than the Class I tight railroad operators, fuel price volatility is commonplace in today’s 
business environment. Staff does not believe that the proposed amendments will increase CARB 
diesel fuel prices above the current volatility range of diesel fuel prices. In f@ the s.Rot diesel 
fuel price mformation provided in Chapter XIII suggests that the variation in diesel fuel prices 
for various grades of diesel fuel is shrinking. This should help mitigate diesel fuel price 
incxases to Class III railroad operators resulting from the proposed amendments. 

D. Potential Impacts on Harborcraft Operators 

To analyze the impacts of the proposed amendments, typical commercial fishing businesses aud 
tugboat operators were chosen for analysis. Commercial fishing operators represent the largest 
number of vessels and businesses compared to other types of harborcraft operations. As 
discussed in Chapter VII, commercial fishing vessels account for about half of all harborcraft 
operated in California In addition, commercial tishing operations are largely smgle boat 
operations representative of smaller harborcraft businesses. Tugboat companies were analyzed 
because they have the highest average fuel consumption, aud the most vessels per company. 
Staff believes that these two types of harborcraft operations are an adequate representation of the 
range of harborcraft companies. 

The impacts on California harborcraft operators are to the extent that implementation of the 
proposed regulation reduces their profitability. Table XlV-2 smmmuizes the costs for typical 
commercial fishing aud tug operators for various years, and provides the percent change in the 
return on owner’s equity (ROE). Based on staffs analysis, staff believe that the average ROE 
may dechue by less than one percent for commercial fishing operations aud by about four to 
seven percent for tugboat operations as a result of the proposed amendments. The larger impact 
on tugboat operators is a reflection of their higher consumption of diesel fuel. 
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Based on this analysis, the proposed amendments are not expected to have a significant impact 
on &e profitability of afkted h&arc& operations. In addition, ferries are already required to 
nie CAFtB diesel, so there would be no expected impact on their profitability. As a result, staff 
does not expect any noticeable economic impacts on California harborcraft operators. 

Table XIV-2~ Added Annuai Costs and Change in F&urn on Owner’s Equity for 
California Commercial Harborcraft Operators 

E. Economic Effects on Small Busincsscs 

Government Code sections 11342 et. Seq. requires the ARB to consider any adverse effects on 
small businesses that would have to comply with a proposed regulation. Also, this definition 
inch&s only businesses that are independently owned and, ifin retail trade, gross less than 
$2,000,000 per yeax lhs, staff’s analysis of the economic effects on small business is limited 
to the costs to Class III railroad transportation companies and commercial harborcraft 

Based on the potential economic impacts discussed above for Class III raihoad and commercial 
harborcraft operators, staiT does not believe the proposed amendments will have a significaut 
economic impact on small businesses in California. 
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PROPOSED mGULATION ORDER 

Proposed Extension of the California Standards For 
Motor Vehicle D&se1 Fuel to Diesel Fuel Used For 

Intrastate Diesel-Electric Locomotives and Harborcraft 

Notez The proposed regulatory action consists of the addition of new section 2299, title 13, 
California Code of Regnlations (CCR), and new section 93 116, title1 7, CCR, along with 
amendments to sections 2281,2282, and 2284, title 13, CCR. The proposed amendments are 
shown in underhne to indicate additions and &keut to indicate deletions. 

1. Add Section 2299, title 13, California Code of Regulations, to read as follows: 

Callfornia Code of Regulations, Title 13, Division 3 
ChaDter 5.1. Standards for Fnels for Nonvehicular Sources 

6 2299. Standards for Nonvehicular Diesel Fuel Used in Diesel-Electric Intrastate 
Locomotives and Harborcraft. 

ia1 Reauiremezts. 

(1) Standards for Nonvehicular Diesel Fuel Used in Harborcrafi in the South Coast Air 
Qua&v Manigement Distrkt (SCAOMD) Beginning Januwv I. 2006. Be&nine 
Janm l-,2006. California nonvehicular diesel fuel sold. offered for sale. or SUlJDkd 

within the SCACh4D for use in harborcraft is subiect to all of the reouirements of Title 
13 CCR sections 2281 (sulfur content). 2282 (aromatic hydrocarbons content) and 2284 
(l&i&) applicable to vehicular diesel fireI, snd shall be treated under those sections as 
if it were vehicular diesel fuel. 

{2) Stan&& for Nonvehicadar Diesel Fuel Used in Intrastate Diesel-Electrk Locomotives 
and Harborcrafi Beginning Januarv 1.2007. Beginning Jamrarv I, 2007. California 
nonvehicular diesel fuel sold. offered for sale. or sunplied for use in diesel-electric 
irmastate locomotives or harborcraft is subiect to all of the recuirements of title 13 CCR 
sections 2281 (sulfin content), 2282 (aromatic hydrocarbons content) and 2284 (lubricity) 
applicable to vehicular diesel fuel. and shall be treated nnder those sections as if it were 
vehicnlar diesel fitel. 

(b) Definitions. 

(1) “California nonvehicular diesel fnel” means any diesel tire1 that is 
fnel as defined respectively in Title 13 sections 2281(b). 2282(b)- 
sold or made available for rise in enaines in California. 

not vehicnlar diesel 
or 2284(b) and that is 
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(2) “Diesel-ekctric locomotive” means a locomotive nsina electric power Provided by a 
diesel enaine that drives a venerator or alternator the electrical power produced then 
drives the wheels nsina electric motors. 

(3) “Diesel tirel” means any fnel that is commonly or commercially known. sold or 
reuresented as diesel fneL includina any mixtnre of urimarily lionid hydrocarbons that is 
sold or reuresented as s&able for rise in an internal combustion. compression-ignition 
& 

(4) ‘WirborcnW means any marine vessel that meets all of the followina criteria: 

CA) The vessel does not carry a “reaist$ ~foreian trade) endorsement on its United 
States Coast Gnard certiticate of docnmentation and is not registered mder the flag 
of a cotmtry other than the United States; 

pj The vessel is less than 400 feet in lenath overall (LOA) as defined in SO CPR S 679.2 
as adopted Jnne 19,1996: 

(0 The vessel is less than 10,000 gross tons (GT IT0 uer the convention measnrement 
~intemational system) as deiined in 46 CFR 69.Sl- .61, as adopted Seutember 12% 
1989: and 

Dj The vessel is propelled by a marine diesel ermine with a per-cylinder disulacement 
of less than 30 liters. 

(5) “Intrastate diesel-electric locomotive” means: 

CA) A diesel-electric locomotive that operates within California for which at least 90 
percent of its annnal fire1 consumutior~ aunnal honrs of oueration, and ammal rail 
miles traveled occnr within California. This definition would tyuically include. but 
not be limited to. diesel-electric locomotives nsed in the followins ouerations: 
passenger intercity and commuter, short hauls short line. switch. indnstrial. port and 
terminal oDerahons; 

CBj An intrastate diesel-electric locomotive does not include those diesel-electric 
locomotives that: 

1. Meet the U.S. Environmental Protection Agency Tier II locomotive emission 
stanclards. an& 

2. Primarily move freinht into and out of the South Coast Air Chrality Management 
District. and; 

3. Has been included as a diesel-electric locomotive oueratina in the South Coast 
Nonattainment Area nnder uarasrauh IV.b. of the Memorandnm of Mumal 
Understandings and Agreements for the South Coast Locomotive Pleet Average 
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Emissions Prom dated July 2,199s. 

(Cl (This subsection reserved for consideration of diesel-electric locomotives that meet 
the U.S. Enviromnental Protection Agencv Tier II locomotive emission staudards . 
and primarily move freight within California outside of the South Coast Air Oualitv 
Management District.1 

(61 “Locomotive” meaus a niece of on-track eouiument designed for moving or propelling 
cars that are desigued to carrv freight, passengers or other equipme& but which itself is 
not designed or intended to carrv freight. uassengers (other than those operating the 
locomotive1 or other eouiument. 

(7) “Marine vessel” means anv ship, boat. watcrcraft. or other artificial contrivance used as a 
means of transnortation on water. 

[c) Alternative Emission Reduction Plan for Intrastate Diesel-Electric Locomotives. For an 
owner or operator of an intrastate diesel-electric locomotive who has submitted an alternative 
emission reduction plan Wnl that contains a substitute fiiehsl and/or emission control 
strategv(s1 and has been approved bv the Executive Officer, comuliance with the ah-native 
emission reduction plan (plan) shall constitute compliance with the reauirements of 
subsection (a)(2). In order to be approved. the plan must do all of the follow@ 

(1) Identifv or defme the total fuel consmnntion and total emissions that would be associated 
with the activities of the diesel-electric locomotives were the owner or operator to 
comulv with subsection (aN21: 

(2) Define a substitute fuel(s) and/or emission control stratewcs) for the ulan. 

(31 Identifv the emission reductions that are attributable to the substitute fuehsl and/or 
emission control strategv(s) relative to the emission reductions achieved through 
compliance with subsection (alc21. 

(41 Demoustrate that the substitute fueksl and/or emission control &ate&s1 in the plan 
provide equivalent or better emission benefits than would be achieved throu& 
compliance with subsection (al(21. The emission benefits achieved under the plau shall 
be targeted towards residents in those parts of the state most imuacted by diesel-electric 
locomotive emissions. 

(5) The plan shall contain adequate enforcement provisions. 

NOTE Authori~ cite& Sections 39600.39601.43013 and 43018 ofthe Health and Safetv Code. and Western 
Oil and Gas Ash. v. Orange Count!! Air Pollution Control Dishict 14 Cal. 3d 411.121 Cal. Rutr. 249 (1975). 
Refaence: Sections 39000.39001.39515.39516.4l511.43013.43016 and43018. Health and Safetv Cd. 
and Western Oil and Gas A&t. v. 0m11ge Comtv Air Pollution Chtr01 Di~tdct 14 Cal. 3d 411.121 Cal. Ruti. 
249 (197%. 
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2.. .Add new section 93116, title 17, California Code of Regulations, to resd as follows: 

8 93116. Airborne Toxic Control Measure to Reduce Particulate Emissions from Diesel- 
Fueled En &es - Standards for Nonvehicular Diesel Fuel used b Intrastate DieseI-Electric 
Locomotives and Harbor craft 

(a) Requirements. 

(1) Standa& for Nonvehicular Diesel Fuel Used in Harborcrafi in the South Coast Air 
OuaIitv Manaswnent District (XAOMD) Bezinninz Januarv I. 2004. Be&&q 
Januarv I. 2006. California nonvehicular diesel tie1 sold, offered for sale. or su&ied 
within the SCAOh0 for rise in harborcraft is subiect to all of the requirements of Title 
13 CCR sections 2281 csulfiu contentI 2282 kromatic hydrocarbons content) and 2284 
Mn-iciW~ auolicable to vehicnlar diesel fkeL aud shall be treated under those sections as 
if it were vehicular diesel fkel. 

(2) Standards for Nonvehicular Diesel Fuel Used in Intrastate Diesel-Electric Locomotives 
and Harborcraf? Beskninz Januarv I. 2007. Be&ninrz Jan& 1.2007. California 
nonvehicular diesel fkel sold. offered for sale, or snuulied for use in diesel-electric 
intrastate locomotives or harborcraft is subiect to all of the re&rements of title 13 CCR 
sections 2281 (sulfk content). 2282 Caromatic hydrocarbons content) and 2284 (1ubriciW) 
auplicable to vehicnlar diesel fkel. and shall be treated under those sections as if it were 
vehicular diesel fuel. 

fij Deikitions. 

(1) “California nonvehicular diesel fueY means anv diesel fixel that is not vehicular diesel 
heI as defined resuectivelv in Title 13 sections 2281(b). 2282(b), or 2284(b) and that is 
sold or made available for use in en&es in Califomia. 

(2) “Diesel-electric locomotive” means a locomotive using electric power provided bv a 
diesel en.zine that drives a venerator or alternator: the electrical uower uroduced then 
drives the wheels nsin~ electric motors. 

(3) ‘Diesel tieI” means anv fuel that is commonlv or commerciallv knower sold or 
represented as diesel fuel. inch~din~ any mixture of primarilv liquid hvlrocarbons that is 
sold or reuresented as suitable for use in sn internal combustion. comuression-itition 
a 

(4) ‘Fkbor crap means anv marine vessel that meets all of the followina criteria: 

(A) The vessel does not carrv a “reaistr? (foreis trade) endorsement on its United 
States Coast Guard certificate of documentation. and is not rezistered nnder the flag 
of a countrv other than the United States: 
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@) ne vessel is less than 400 feet in lenath overall &OAj as detined in 50 CFR S 679.2 
as adorned June 19.1996% 

[CT) The vessel is less than 10.000 aross tons (GT ITCl ner the convention measurement 
~intemational svstem) as defined in 46 CFR 69.51- .61, as adouted September 12. ” 
198% and 

(E) The vessel is monelled by a marine diesel enaine with a ner-cvlinder d&&cement 
of less than 30 liters. 

[Al A diesel-electric locomotive that ouerates within California for which at least 90 
percent of its ammal me1 consumntion. annual hours of oneration. and annual rail 
miles traveled occur within California. This definition would h&ally include. but 
not be limited to. diesel-electric locomotives used in the followins onerations: 
passenger mtercitv snd commuter, short haul short line. switch. industrial nort. and 
teTmiMl oDeratioI& 

(B) An intrastate diesel-electtic locomotive does not include those diesel-electric 
locomotives that: 

1. Meet the U.S. Enviromnental Protection Agency Tier II locomotive emission 
standards. an& 

2. Primarily move freight into and out of the South Coast Air Oualitv Management 
District, an& 

3. Has been included as a diesel-electtic locomotive oueratina in the South Coast 
&mattainment Area under naraaranh IV.b. of the Memorandum of Mutual 
Understandinas and Azreements for the South Coast Locomotive Fleet Average 
Emissions Proaram, dated Julv 2. 1998. 

[C) (This subsection reserved for consideration of diesel-electric locomotives that meet 
the U.S. Enviromnental Protection Aaencv Tier 11 locomotive emission standards and 
primarilv move freight within California outside of the South Coast Air Oualitv 
Manaaement District.) 

(6) “Locomotive” means a niece of on-track emtinment designed for moving or nronellitq 
cars that are designed to can-v freight. nassenaers or other eouiument, but which itself is 
not desirgred or intended to carrv fieiaht, passenfrers (other than those oneratina the 
locomotive) or other eouiument. 

(7) ‘Wuine vessel” means anv shin. boat watercraft. or other artificial contrivance used as a 
means of transoortation on water. 
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{c) Alternative Emission Reduction Ph for Introstate Diesel-Electrk Locomotives. For an 
owner or oo@or of an inn-&ate diesei-electtic locomotive who has submitted an alternative 
emission reduction ulan (ulati) that contains a substitute fuel(s) at&or emission control 
stiteavk) and has been apnroved bv the Executive Cm&r, compliance with the alternative 
emissionreduction man (plan) shall constitute comuliance with the reouirements of 
subsection (a)(2). In order to be anproved, the man must do all of the followinn: 

(I) Identifv or detine the total fuel consumption and total emissions that would be associated 
with the activities of the diesel-electric locomotives were the owner or ouerator to 
complv with subsection (a)(2). 

{2) Define a substitute ‘inelk) and/or emission control m-ate&s) for the plan. 

(3) Identifv the emission reductions that are attributable to the substitute fuel(s) md’or 
emission control skate&s) relative to the emission reductions achieved through 
compliance with subsection (a)(2). 

(4) Demonstrate that the substitute fuel(s) and/or emission control &ate&s) in the nlan 
provide equivalent or better emission benefits than would be achieved throush 
compliance with subsection (a)(2). The emission benefits achieved under the ulan shall 
be tameted towards residents in those harts of the state most imuacted bv diesel-electric 
locomotive emissions. 

Note: Authmitvcitedz Sect&s 39600.39601.39650.39658.39659.39666. and41511 Health and S&m 
Code. Reference: Seaio~~ 39650.396%. 39659.39666. and 41511. Health and Safety Code. 

3. Amend section 2281, title 13, California Code of Regulations, to read as follows: 

3 2281. Sulfur Content of Diesel Fuel 

(a) Regulatory Standard. 

***** 

(5) Applicability of standards to Gzl$onzia nonvehicular dieselfuel, 

(AJ Activities invohing Califomia nonvehicular diesel fuel (other than diesel fuel 
offered, sold or supplied solely for use in locomotives or marine vessels) are also 
subject to this section to the extent required by section 93114, title 17, California 
Code of Regulations. As adopted section 93 114 requires each air pollution control or 
air quality management district by December 12,2004, to treat this section 2281 as 
applying to California nonvehicular diesel fuel (other than diesel fuel offered, sold or 
supplied solely for use in locomotives or marine vessels) as ifit were vehicular diesel 
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fuel, and to enforce those requirements regarding California nonvehicular diesel mel, 
unless the district has proposed its own airborne toxic control measure to reduce 
particulate emissions from diesel-fueled engmes through standards for nonvehicular 
diesel fuel. 

@Activities involving California nonvehicular diesel fuel used in harborcraft and most 
diesel-electric intrastate locomotives are also subject to this section 2281 as if the me1 
were vehicular dksel fuel. to the extent reouired by section 2299. title 13. California 
Code of Reaulations, and section 93116. title 17. California Code of Regulations. As 
ado&d. these reW.Ilations make nOnVehicuhir diesel fuel used in harborcratt in the 
South Coast Air Oualitv Mauaaement District subiect to the requirements of this 
section 2281 start& Januarv 1.2006. and make all California nonvehicular diesel 
me1 used in harborcraft and most diesel-electric intrastate locomotives subiect to this 
section 2281 startina Jamtarv 1,2007. 

***** 

NOlE Authority citedz Sections 39600,39601,39667,43013,43018, and 43101 ofthe Health and Safety 
Code, and Western Oil and Gas Ash. v. t3ang.c Coumy Air Pdution Control DisOi~t, 14 Cal. 3d 411,121 
Cal. Rptr. 249 (1975). Refexence: Sections 39000,39001,39002,3~03,39500,39515,39516,39667,41511, 
43000,43016,43018, and43101, Health and Saf.ely Code, and Western Oil md Gas Ada v. Orange County 
Air Pollution Com!ml District, 14 Cd 3d 411,121 Cal. Rptr. 249 (1975). 

4. Amend section 2281, title 13, California Code of Regulations, to read as follows: 

§ 2282. Aromatic Hydrocarbon Content of DieseI Fuel 

(a) Regulatory Standard. 

***** 

(3) Applicabili~ of standards to Calgonzia nonvehicular diesel@el. 

& Activities involving California nonvehicular diesel fuel (other than diesel fuel 
offered, sold or supplied solely for use in locomotives or marine vessel$ are also 
subject to this section to the extent required by section 93114, title 17, California 
Code of Regulations. As adopted, section 93114 requires each air pollution control or 
air quality rnsnagement district by December 12,2004, to treat this section 2282 as 
applying to California nonvehicular diesel fuel (other than diesel mei offered, sold or 
supplied solely for use in locomotives or marine vessels) as if it were vehicular diesel 
fuel, and to enforce those requirements regarding California nonvehicular diesel fuel, 
unless the district has proposed its own airborne toxic control measure to reduce 
particulate emissions &om diesel-fueled engines through standards for nonvehicular 
diesel fuel. 
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(BJ Activities involving California nonvehicular diesel foe1 used in harborcraft and most 
dieseklectric intrastate locomotives are also subiect to this section 2282 as if the fuel 
were vehicular diesel fuel. to the extent recmired by section 2299. title 13. California 
Code of Regulations. and section 93 116. title 17. California Code of Reaulations. As 
adonted. these reaulations make nonvehicular diesel fuel used in harborcraB in the 
South Coast Air Oualitv Mana!nzrnent District subiect to the reauirements of this 
section 2282 starting Jamrarv 1,2006, and make all California nonvehicular diesel 
tire1 used in harborcraft aud most diesel-electric intrastate locomotives subiect to this 
section 2282 startiua Jamrarv 1,2007. 

***** 

NOTET Authority citedz Sections 39600,39601,43013,43018, and 43101 ofthe Health and Safety Code, and 
Western Oil and Gas Ash. v. Orange Coumy Air Pollution Gmtml District, 14 Cal. 3d 411,121 Cal. Rpti. 249 
(1975). Reference: Sections 39000,39001,39002,39CO3,39500,39515,39516,41511,43000,43016, 43018, 
and 43 101, Health and Safety Code, and Westem Oil and Gas Ass?z. v. Gmge Cozuny Air Pollution Control 
Dim& 14 Cal. 3d411,121 Cal. RpE. 249 (1975). 

5. Amend section 2284, title 13, California Code of Regulations, to read as follows: 

§ 2284. Lubricity of Diesel Fuel 

(a) Regulatov Standard. 

* * * * * 

(6) Applicability of standards to Calgomia nonvehicular diesel&el. 
m Activities involving California nonvehicular diesel fuel (other thau diesel fuel 

offered, sold or supplied solely for use in locomotives or marine vessels) are also 
subject to this section to the extent required by section 93114, title 17, California 
Code of Regulations. As adopted, section 93114 requires each air pollution control or 
air quality mauagement district by December 12,2004, to treat this section 2284 as 
applying to Califomia nonvehiculsr diesel fuel (other than diesel fuel offered, sold or 
supplied solely for use in locomotives or marine vessels) as if it were vehicular diesel 
fuel, and to enforce those requirements regarding California nonvehicular diesel fuel, 
tmless the district has proposed its own airborne toxic control measure to reduce 
particulate emissions from diesel-fueled engines through standards for nonvehicular 
diesel fuel. 

m Activities involving California nonvehicular diesel fuel used in harborcraft aud most 
diesel-electric intrastate locomotives are also subject to this section 2284 as if the fuel 
were vehicular diesel fueL to the extent reouired by section 2299, title 13. California 
Code of Reaulations. and section 93116. title 17, California Code of Reaulations. As 
adonted. these reaulations make nonvehicular diesel foe1 used in harborcraft in the 
South Coast Air Cualitv Mauaaement District subject to the reauirements of this 
section 2284 startina Jauuarv I. 2006, aud make all Califomia nonvehicular diesel 

45~Day Notice version 
Release date: October 1,2004 8 
Hearing date: November 18,2004 
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fuel used in harborcraft and most diesel-electic intrastate locomotives subject to this 
section 22E?4 startim Jamtaw I. 2007. 

***** 

NOm Authority cite& Sections 39600,39601,43013,43018, and 43101 of the Health and Safety &de, and 
Western Oil and Gas A&L v. Orange Cowt~ Air Pollution Control Dim& 14 Cal. 3d 411,121 Cal. Rptr. 249 
(1975). Reference: Se&m 39000,39OQl, 39002,39003,39500,39515,39516,4151 l, 43000,43016,43018; 
and 43 101, Health and Safety Code, and Wetem Oil and Gas Ass’n. v. Orange Cbu@y Air Pollution Control 
District, 14 Cal. 3d411,121 Cal. Rpk. 249 (1975). 

4%Day Notice version 
Release date: October 1,2004 
Hearing date: Novembex 18,2004 

9 
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APPENDIX B 

CALIFORNIA’S RAIL,ROADS WITH INTRASTATE LOCOMOTIVES 

Lists of California’s Class I, Passenger Train, and Class III Railroads 
With htrastate Locomotives 
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CALIFORNIA’S RAILROADS WITH INTRASTATE LOCOMOTIVES 

CALIFORNLA’S CLASS I FREIGHT RAILROADS : 
l Union Pacific Railroad (UP) 
l Burhngton Northern and Santa Fe Railroad @NSF) 

CALIFORNIA’S INTRASTATE PASSENGER TRAIN OPERATIONS: 

brnia Regional Rail Authority 1 Metrolink Los Angeles Area I 
1 Gilroy-Sau Jose-San Francisco 1 

Pacific Surtliner Oceanside-Los hgeles-Omtard \ 
CalTrans-Amtrak San Joaquin Bakersfield-Martinez or 

Sacramento 
CalTram-Amtrak Capitol Corridor Auburn-Sacramento-San Jose 
North County Transit District coaster San Diego-Oceanside 
San Joaquin Regional Rail Commission Altamont Commuter Express Stockton-San Jose 

CLASS III RAILROADS: INTRASTATE SHORT HAUL OPER4TIOiYS 
:::,?,;?;.: : .:.,,;;:. ~+y; ~~ ,, :,:i,~ : ~< ~~l:~o~~~~~N~~Q’~~~N~~,~~~~~~~ :::.: 

1 ~b~*~-Clear Creek Junction 
California Northern Railroad 
McCloud Railway 
Napa Valley Railroad 
Sauta Cruz Big Trees 
San Diego and hnperial Valley Railroad 
Santa Maria Valley Railroad 
Northern Sierra Railwav 

.,..--.-. k .---~ 

Napa-Woodland-Tehama and Tracy-Los Banes 
McCJoud 
Napa-St. Helena 
Santa Crw-Roaring Camp 
San Diego-San Ysidro 
Santa Maria-Guadahtpe 
Oakdale-Standard, West Sac to Clarksburfloodland, 

San Joaqum Valley Railroad 
Sierra Pacific Jndustries 
Trona Railway 
Ventura County Railroad 
Yreka Western Railroad 

McClellan Park, and Ft. Bragg-Willits, Califomia 
Fresno-Bakersfield 
Quincy-Susanville 
Trona-Se&es 
Oxnard-Port Hueneme 
Yreka-Montague 

CLASS III RAILROADS: SWJTCHER-TERMINAL OPER4TIONS 
:,f-omm,Nm 1 ,,,;: ~ ~, ,; Y:, ;. :,; ; ~;‘% ~~p~~~~N:,L~CA~ON~~~~~ Cm?- 

Central California Traction Stockton-Lodi 
Los hgeles Junction Railway Company Los hgeles 
Modesto and Empire Traction Modesto 
Oakland Terminal Railway Oakland 
Pacific Harbor Lines Los Angeles-Long Beach Harbors 
Parr Terminal-IGhmond Pacific Railroad Richmond 

-~~~ --~---- h I Stockton-~ 
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APPENDIX C 

’ 
CALIFORNIA AIR RESOURCES BOARD 

SURVEY OF CALIFOFWIA RAILROADS WITH INTRASTATE LOCOMOTMZS 

ARB Letter and Survey Mailed to California Railroads OII May l&2004 



Air Resources Board 
Alan C. Lloyd, Ph.D. 

Terry Tamminen 
AgefEy Secreiay 

Chairman 
1001 I Street - P.O. Box 2815 

Sacramento, Calttmia 95812 - w.vw.arb.ca.gov 

Hay 18, 2004 

Dear California Intrastate Locomotive Owner/Ope~rator: 

The California Air Resources Board (ARB) is requesting your participation in completing 
the attached survey. This survey is applicable to all intrastate diesel-electric locomotives, 
and does not apply to all-electric or steam locomotives. For the purposes of this survey, 
intrastate (diesel-electric) locomotives are defined as those locomotives that operate and 
fuel primarily (at or greater than 90% of annual fuel consumption, mileage, and/or hours of 
operation) within the boundaries of the state of Caliiomia. We are requesting this 
information to improve ARB’s emissions inventory and to evaluate the feasibility of using 
California diesel fuel in intrastate locomotives, or other control strategies that would 
achieve similar emission benefits. 

This request for information is made pursuant to sections 39600, 39607, 39665, 39701, 
and 41511 of the California Health and Safety Code and section 911 IO, Title 17, of the 
California Code of Regulations (CCR). All companies that operate intrastate locomotives 
are being asked to complete the survey. State law requires that you provide the requested 
information by completing and returning the survey. If the survey does not apply to you, 
please state in the survey why it does not apply to you and return it to the address 
indicated. 

ARB has adopted regulations to protect the confidentiality of trade secrets (Title 17, CCR, 
sections 91000 to 91022). A summary of ARB’s confidentiality regulations can be found 
attached to this survey on the “Confidential Information Subm’ktal Form.” You should fill 
out the form if you wish to designate any survey information as confidential. 

Please return this survey by June 28.2004 to: 

California Air Resources Board 
Attention: Harold Holmes 
SSD-CPB-EES - 6* Floor 
P.O. Box 2815 
Sacramento, Caliiomia 95812-2815 
CONFIDENTIAL MATERIALS ENCLOSED (if applicable) 

Phone: (916) 327-5607 
FAX: (916) 322-6088 

California Environmental Protection Agency 
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Dear California Intrastate Locomotive Owner/Operator 
Hay 18, 2004 
Page 2 

Your participation in this survey is appreciated. if you should have any questions about 
this survey, please feel free to contact Mr. Erik C. White, Manager, Engineering Evaluation 
Section, at (916) 3246029. 

Sincerely, 

Dean C. Simeroth. Chief 
Criteria Pollutants’Branch 

cc: Mr. Erik Whiie. Manager 
Engineering Evaluation Section 
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m AIR RESOURCES BOARD 
California Air Resources Board - SSD/CPB/EES - 6* Floor, P.O. Box 2815, Sacramento, California 95812 - Attn: Harold Holmes 

“INTRASTATE LOCOMOTIVE SUFWEY” 

A. COMPANY : GENE= CONTACT INFORMATION: 

Contact NameiTitle(s): 

Address - Street: 

Address - P.O. Box: 

city: Zip Code: 

Oflice: ( ) Cell: ( ) 

Fax: ( ) Email Address: 

Website (if applicable) : 

Number of Employees: 

If you own the fueling facility(s)/location(s), who is/are your primary diesel tie1 supplier(s) {over the Iast three 
-1 

If you use another parties’ fueling facility(s)/location(s), who is/are tb.e owner/operator(s) of the fueling facility(s), 
and wh6 is their primary diesel tie1 supplier(s) - if known (over the last three vears): 

Primary diesel tie1 delivery method(s) (e.g., pipeline, truck to supply tank, truck to locomotive, etc.) to the fueling 
facility(s): 

A. INSTRUCTIONS FOR COMPANY - GENERAL CONTACT INFOR33ATIONz 
Company Name: Name of company or ownerloperator. 
Contact NamuTitle: Name ofprimary company contact and title (e.g., CEO, GM, Superintendent). 
Address: Company stieet and mailing addkss (i.e., P.O. Box). 
CiqZip Code: City and tip code where company is located1 
oft-iceKeltkx: Company and Contact phone munbers. 
Email Address: Company and/or Contact email address. 
Website Address: Company w&site address - httu:/%vww.???.com~ - if applicable. 
Number of Employees: Number of California employees with your coqany. 
Own Fuel Facility: If you own you fkling facility, who ins been your primary fix1 supplier over the past three years? 
Another Owne?s Facility(s): If another company owns the fixI facility(s) your locomotives primay utilize, which coqxmy or 

operator owns that fueling facility(s)? If knoq who is/are their primary fuel supplier(s)? 
Primary Delivery Metho& Which is tix primary delivery method to the fueling facility or directly to your locomotives? (e.g., 

pipeline, ship, truck to locomotive or truck to suppiy ta& etc.). 



Qiifon~ia Environmental Protection APXCY 

@j Al’R RESOURCXS BOARD 

B. LOCOMOTIVE ENGINE INFORMATION 

(Joi ID No. 
Mfg Nm~e 
Mfg Model 
Year First hilt : 
Year Last Rebuild : 
Certified USEPA? 
Any Plans for Rebuilds : 
Owned (0) or Lmxd (I,) : 
Leasing Conqmly :.. 

‘.. .: MQ.: 
Model 

, 
I I 

- k----t- 





UnitID# ‘~ ‘CAR&DIESEL FUEL* USEI’A ON-ROAD DlES,EL FUEL ** OTHER DII$SEL IWELS***,~:~ ” 
(Carry-over 
fron1Sccd011s ~, 

(c+lllons),. ,, .,, (Chllonsj ,~~ (Gdions) ‘~ ,: :, ,’ ..’ 

, 
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2004 intrastate Locomotive Survey 
CONFIDENTIAL INFORMATION SUBMITTAL FORM 

lfvou wish to desiqnate anV information contained in Vour surveV data as CONFIDENTIAL 
INFORMATION, please orovide the information reauested below and return it with vour 
ComDleted~SurveV form. 

In accordance with Title 17, California Code of Regulations (CCR), Sections 91000 to 91022, 
and the California Public Records Act (Government Code Section 6250 et seq.), the information 
that a company provides to the Air Resources Board (ARB) may be released (1) to the public 
upon request, except trade secrets which are not emissions data or other information which is 
exempt from disclosure or the.disclosure of which is prohibited by law, (2) to the federal 
Environmental Protection Agency, which protects trade secrets as provided in Section 114(c) of 
the Clean Air Act and amendments thereto (42 USC 7401 et seq.) and in federal regulation, and 
(3) to other public agencies provided that those agencies presewe the protections afforded 
information which is identified as a trade secret, or otherwise exempt from disclosure by law 
(Section 39660(e)). 

Trade Secrets as detined in Government Code 6264.7 are not public records and therefore will 
not be released to the public. However, the California Public Records Act provides that air 
pollution emission data are always public records, even if the data comes within the definition of 
trade secrets. On the other hand, the information used to calculate information is trade secret. 

If any company believes that any of the infomation it may provide is a trade secret or otherwise 
exempt from disclosure under any provision of law, it must identify the confidential 
information as such at the time of submission to the ARB and must provide the name, 
address, and telephone number of the individual to be consulted. If ARB receives a 
request for disclosure or seeks to disclose the data claimed to be confidential, ARB may ask the 
corr:pany to provide documentation of its claim of trade secret or exemption at a later date. 
Data identified as confidential will not be disclosed unless ARB determines, in accordance with 
the above referenced regulations that the data does not qualify for a legal exemption from 
disclosure. The regulations establish substantial safeguards before any such disclosure. 
----------w----------------------------- ----- 
In accordance with the provisions of Title 17, California Code of Regulations, Sections 91000 to 
91022, and the California Public Records Act (Government Code Sections 6250 et seq.) 

Company Name: declares that all the 
information submitted in response to the California Air Resources Board’s information request 
on the Survey is confidential *trade secret” infomation, and requests that it be protected as 
such from public disclosure. All inquiries pertaining to fhe confidentiality of this information 
should be directed to the following person: 

Date: Mailing Address: 

(Signature) 

(Printed Name) 

(Title) 

(Telephone Number) 
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TITLE 17, CALIFORNIA CODE OF REGULATIONS, 
SECTIONS 91000 TO 91100 

Subchapter 4. Disclosure of Public Records 

Article 1. General 

§91000. Scope and Purpose. 

This subchapter shall apply to all requests to the state board under the California 
Public Records Act (Government Code Sections 6250 et seq.) for the disclosure of 
public records or for maintaining the confidentialii of data received by the state board. 
Written guidelines shall govern the internal review of such requests. 

NOTE: Authority cited: Sections 39600 and 39601 (a), Health and Safety Code. 
Reference: California Public Records Act, Chapter 3.5 (commencing with Section 6250), 
Division 7, Government Code. 

§91001. Disclosure Policy. 

It is the policy of the state board that all records not exempted from disclosure by 
state law shall be open for public inspection with the least possible delay and expense 
to the requesting party. 

NOTE: Authority cited: Sections 39600 and 39601 (a), Health and Safety Code, 
Reference: Section 6253, Government Code; Black Panther Party v. Kehoe 
(I 974) 42 Cal.App.3d 645. 

Article 2. Board’s Requests for Information 

§9? 010. Request Procedure. 

The state board shall give notice to any person from whom it requests 
infomation that the infonnation provided may be released (1) to the public upon 
request, except trade secrets which are not emission data or other infomation which is 
exempt from disclosure or the disclosure of which is prohibiied by law, and (2) to the 
federal Environmental Protection Agency, which protects trade secrets as provided in 
Section 114(c) of the Clean Air Act and amendments thereto (42 USC 7401 et seq.) and 
in federal regulations. 

NOTE: Authority cited: Sections 39600.39601 and ~39602, Health and Safety 
Code. 
Reference: Sections 39701,41510,4151 I, 41512 and 42705, Health and Safety 
Code; and Section 6253, Government Code. 
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TITLE 17,CALlFORNlA CODE OF REGULATIONS, 
SECTIONS 91000 TO 91100 : 

$91011. Submissions of Confidential Data. 

Any person submitting to the state board any records containing data claimed to 
be ‘trade secrer or otherwise exempt from disclosure under Government Code Section 
6254 or 6264.7 or under other applicable provisions of law shall, at the time of 
submission, identii in wrfting the portions of the records containing such data as 
“confidential” and shall provide the name, address and telephone number of the 
individua: to be contacted if the state board receives a request for disclosure of or seeks 
to disclose the data claimed to be confidential. Emission data shall not be identiied as 
confidential. The state board shall not disclose data identiied as confidential, except in 
accordance with the requirements of this subchapter or Section 39660(e) of the Health 
and Safety Code. 

NOTE: Authority cited: Sections 39600 and 39601, Health and~safety Code. Reference: 
Sections 39660,39701,41500,4151 I, 41512 and 42705, Health and Safety Code; 
Sections 6253,6254 and 6254.7, Government Code; Natural Resources Defense 
Council v. EPA,~489 F.2d 390 (5th Cir. 1974) (6 ERC 1248); Northern California Police 
Practices Projectv. Craig (1979) 90 Cal.App.3d 116; Uribe v. Howie (1971) 19 
Cal.App.3d 194. 

Article 3. Inspection of Public Records 

$91020. Disclosure Policy. 

§9102~1. Disclosure Procedure. 

NOTE: Authority cited: Section 39601, Health and Safety Code. Reference: Sections 
6253-6257, Government Code. 

$91022. Disclosure of Conftdential Data. 

(a) This section shall apply to all data in the custody of the state board 

(I) designated “trade secret” prior to the adoption of this subchapter, 

(2) considered by the state board or identified by the person who submitted the 
data as confidential pursuant to this subchapter, or 

(3) received from a federal, state or local agency, including an air pollution 
control district, with a confidential designation, subject to the following 
exceptions: 



168 

TITLE 17, CALIFORNIA CODE OF REGULATIONS, 
SECTIONS 91000 TO 91100 

(A) Except for the time limits specifically provided in subsection (b), only subsections (c) 
and (d) of this section shall apply to information submitted pursuant to Health and 
Safety Code section 39660(e). 

(B) Appropriate portions of an application for approval, accreditation, or certiication of a 
motor vehicle emission control device or system shall be kept confidential until such 
time as the approval, accrediition, or certification is granted, at which time the 
application (except for trade secret data) shall become a public record, except that 
estimates of sales volume of new model vehicles contained in an application shall be 
kept contidential for the model year, and then shall become public records. If an 
application is denied, it shall continue to be confidential but shall be subject to the 
provisions of this section. 

(C) If disclosure of data obtained after August 9,1964 from a state or local agency 
subject to the provisions of the Public Records Act is sought, the state board shall 
request that the agency which provided the data detemine whether it is confidential. 
The state board shall request that it be notified of the agency’s determination within ten 
days. The state board shall not release the data if the agency determines that it is 
confidential and so notifies the state board; provided, however, that the data may be 
released with the consent of the person who submitted it to the agency from which it 
was obtained by the state board. 

(b) Upon receipt of a request from a member of the public that the state board disclose 
data claimed to be confidential or if the state board itself seeks to disclose such data, 
the state board shall inform the individual designated pursuant to Section 91011 by 
telephone and by mail that disclosure of the data is sought. The person claiming 
confidentialiiy shall file with the state board documentation in support of the claim of 
confidentiality. The documentation must be received within five (5) days from the date of 
the telephone contact or of receipt of the mailed notice, whichever first occurs. In the 
case of information submitted pursuant to Health and Safety Code section 39660(e), the 
documentation must be received within 30 days of the date notice was mailed pursuant 
to that section. The deadlines for filing the documentation may be extended by the state 
board upon a showing of good cause made within the deadline specified for receipt of 
the documentation. 

(c) The documentation submitted in support of the claim of confidentiality shall include 
the following information: 

(1) the statutory provision(s) under which the claim of confidential-ky is asserted; 

(2) a specific description of the data claimed to be entitled to confidential treatment; 

(3) the period of time for which confidential treatment is requested; 

(4) the extent to which the data has been disclosed to others and whether its 
confidentiality has been maintained or its release restricted; 
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TITLE 17, CALIFORNIA CODE OF REGULATIONS, 
SECTIONS 91000 TO. 91100 

(5) confidentiality determinations, if any, made by other public agencies as to ail or part 
of the data.and a copy of any such determinations, if available; and 

(6) whether it is asserted that the data is used to fabricate, produce, or compound an 
article of trade or to provide a service and that the disclosure of the data would result in 
harmful effects on the person’s competitive position, and, if so, the nature and extent of 
such anticipated harmful effects. 

(d) Documentation, as specified in subsection (c), in support of a claim of confidentiality 
may be submitted to the state board prior to the time disclosure is sought. 

(e) The state board shall, within ten (10) days of the date it sought to disclose the data 
or received the request for disclosure, or within 20 days of that date if the state board 
determines that there are unusual circumstances as defined in Government Code 
Section 6256.1, review the request, if any, and supporting documentation, if received 
within the time limits specified in subsection (b) above, including any extension granted, 
and detemline whether the data is entitled to confidential treatment pursuant to 
Government Code Section 6254,6255 or 6254.7 or other applicable provisions of law 
and shall either: 

(1) decline to disclose the data and, if a request was received, provide to the 
person making the request and to the person claiming the data is confidential a 
justification for the determination pursuant to Government Code Section 6255; or 

(2) provide written notice to the person claiming the data is confidential and, 
if a request was received, to the person requesting the data that it has determined that 
the data is subject to disclosure, that it proposes to disclose the data, and that the data 
shall be released 21 days after receipt of the notice by the person claiming 
confidentiality, unless the state board is restrained from so doing by a court of 
competent jurisdiction. The state board shall release the data in accordance with 
the terms of the notice unless so restrained. 

(f) Should judicial review be sought of a determination issued in accordance 
with subsection (e), either the person requesting data or the person claiming 
confidentiality, as appropriate, may be made a party to the litigation to justii the 
determination. 

NOTE: Authority cited: Section 39601, Health and Safety Code. 
Reference: Sections 6253,62!%, 6254.7,6255,6256,6256.1,6258 and 6259, 
Government Code. 
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if the Survey information is claimed as confidential, how will it be treated? 

,ARB has adopted regulations to protect the confidentiality of trade secrets 
(Title 17, CCR, sections 91000 to 91022). A summary of ARB’s confidentiality 
regulations can be found attached to this survey on the “Confidential Information 
Submittal Form.” You should fill out the form if you wish to designate any Survey 
information as confidential. 

When do I need to return the Survey, and where do I send it? 

Please return the Survey by June 28,2004 to: 

California Air Resources Board 
Attention: Harold Holmes 
Stationary Source Division 
P.O.Box2815 
Sacramento, California 95812-2815 
CONFIDENTIAL MATERIALS ENCLOSED (if that’s the case) 

Who can I call if I have questions about the Survey? 

If you have any questions, please contact: 

Harold Holmes (916) 327-5607 hholmes@arb.ca.oov 
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APPENDIX D 

CALIFORNIA AIR RESOURCES BOARD 
’ CALlFORNL4 RECREATIONAL HARBORCRAFT DIESEL FUEL CONSUMPTION 

Methodology to Calculate Recreational California Harborcraft Diesel Fuel Consumption 
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APPENDIX D 

Estimation of Statewide Consumption of Diesel Fnel by 
Recreational Harbor Cr& Using ARB 2003 Emissions Inventory 

. Average specific fuel consumption of 203 grams per kw-hr (Entec U.K., 7/2002) 

. Average NOx emission factor of 12 grams per kw-h (Entec U.K., 712002) 

. Emissions from AFU3’s 2003 Emissions Inventory (Appenc$ X) 

. All diesel tie1 used by recreational craft is U.S. EPA onroad diesel fuel, except in the 
North Coast region (coastal areas north of the Bay Area) 

2.79 Ton NOxklay x 2000 lb NOxITon x 454 grams NOx/lb. x kw-hdl2 g NOx x 
203 g fuelkw-hr x lb fhel/454 g x gall fuel/7lb x 365.25 day/yr. = 4.9 million gallons 

on and Fuel T 
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APPENDIX E 

CALIFORNIA AIR RESOURCES BOARD 
CALIFORNIA WORCRAFT EMISSIONS lNVENTORY 

Methodology to Calculate Califomia Harborcmft Emissions 
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APPENDIX E 

Methodology to Calculate California Harboreraft Emissions 
from ARB 2003 Emissions Inventory 

. Harbor Craft Emissions l?om ARB’s 2003 Emissions Inventory of “ships and 
commercial boat.? as shown in tables below 

. Total emissions for commercial harbor craft derived by summing the following 
subcategork.: “commercial boats,” “crew and supply boats,” “ships maneuvering - 
tugboats,” and “other.” 

. Some of these categories have “unspecified fuel.” However, the proportions of the 
different pollutants for these categories indicates diesel tie1 was. In addition, most 
commercial vessels are diesel. 

, A.“” , -.-. 

1 23.97 1 10.6 1 2.55 1 5.78 1 5.04 
I I I 

Recreational Diesel 1 2.79 1 1.01 1 0.04 1 0.23 1 1.51 
I I I I I I I I 1 1 , 

Total Harbor Craft 1 26.8 1 11.6 1 2.s9 1 6.00 1 6.55 
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APPENDIX F 

CALIFORNIA AIR RESOURCES BOARD 
CALIFORNLA HARBORCRAFT EMISSIONS REDUCTIONS 

Methodology to Calculate California Harborcraft Emissions Reductions 
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APPENDIX F 

Methodology to Calculate California Harborcraft Emissions Reductions 
Using the ARB 2003 Emissions Inventory 

(Revised on September 20.2004) 

. Emissions &om ARB’s 2003 Emissions Inventory (Appendix X) 

. Emission reductions estimated based on 6% NOx and 14% PM reduction Tom 
switching hm U.S. EPA on-road diesel to CARB diesel 

. Proportion of U.S. EPA and CARB diesel fiels currently in use based on 2002 
ART3 Commercial Harbor Craft Smvey: For recreational craft, CARB diesel is 
assumed to be used only in the North Coast 

Sample Calculation: 

5.8 Ton NOxhiay x (16.8 million gallons EPA dieseV27 million gallons diesel total) x 6% 
emission reduction = 0.22 TPD 
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Harbor Craft PM Emission Reductions by Region* 

Comma&l Ha+- p-f+ 
S.F. Bay Area Air Basin 
South Coast Air Basin 
North Coast Air Basin 
All Other keas 

““L “‘IaLL ,  ,  ,  

0.14 0.03 
0.14 0.02 

0.27 0 0.14 0 
0.51 0.61 0.14 0.04 
1.35 0.09 

0.34 I 0.62 
0.23 0.55 

Total 
I 

Estimation of SOx reiated PM Reductions from Harbor Craft Using 
ARFJ 2003 Emissions Inventory 

. SOx emissions from ARB’s 2003 Emissions Inventory 
m SOx emission reductions proportional to reductions in fuel sulfiu content 

(assuming EPA onroad diesel is 350 ppm and CARB diesel is IO ppm) 
. Conxrsion of S@ to SO4 (as 50% ammonium sulfate and 50% ammonium 

bisu!fate) in atmosphme is 12% 
* Ratio of grams stiate (as 50% ammonium sulfate and 50% ammonium bisulfate) 

to grams SO* is 1.92 
. Overall conversion factor (SOx to PM) is 12% x 1.92 = 23% 
. Proportion of U.S. EPA and CARB diesel fuels currently in use based on 2002 

ARB Commercial Harbor Craft Survey. 
. Diesel powered recreational craft SOx emissions and reductions are negligible 
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A. Sample Calculations 

1. SOx related PM Reduction: 

0.98 Ton SOx/day (S.F. Bay Area) x 96% (SOx reduction per calculation below) 
x 23% (SOx to PM conversion factor) = 0.22 TPD PM 

2. SOx Reduction 

Average sulfiu before proposal = 35Oppm F 0.62 + IO ppm x 0.38 = 221 ppm 
Average sulfur after proposed regulation = 10 ppm 
Percent sulfur reduction =221-lo/221 = 95% 

Harbor Craft SOx-Related PM Emission Reductions by Region* 
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APPENDIX G 

HEALTH RISK ASSESSMENT METHODOLOGY FOR 
FURBORCRAFT AND INTRASTATE LOCOMOmS 

Methodology 

This appendix presents the methodology used to es&r&e the potential cancer risk f?om exposure 
to diesel particulate matter (PM) emissions t?om intrastate locomotives and harbor craft 
activities. This methodology wss developed to assist in the development of the Proposed 
Regulatov Amendments Extending the Calgornia h4otor Vehicle Diesel Standards to Diesel 
Fuel Used in Harborcraft and Intrastate Locomotives. The assumptions used to determine these 
risks are not based on a specific intrastate locomotive or harbor craft activity pattem. Instead, 
source parameters that represent possible operating scenarios were used. These estimated risks 
are used to provide an approximate range ofpotential risk levels i?om intrastate locomotive and 
harbor craft activities. Actual risk levels will vsq due to site specific parameters, including the 
munber of locomotives or harbor craft, the operation or activity, emission rates, operating 
schedules, site cor&uratio4 site meteorology, and distance to receptors. 

The methodology used in this risk assessment is consistent with the Tier-l analysis presented in 
the OEHHA, Air Toxics Hot Spots Program Risk Assessment GuideIines: The Air Toxics Hot 
Spots Program Guidance Manual for Preparation of Health Risk Assessments (OEHHA, 2003). 
These OEHHA guidelines and this assessment utilize health and exposure assessment 
information that is contained in the Air Toxics Hot Spot Program Risk Assessment Guidelines, 
Part II, Technical Support Document for Describing Available Cancer Potency Factors 
(OEHHA, 2003); and the Air Toxics Hot Spot Progmm Risk Assessment Guidermes, Part IV, 
Technical Support Document for Exposure Analysis and Stochastic Analysis (OEHHA 2000), 
respectively. 

A. Source Description 

To provide an estimate of the potential cancer risks associated with exposure to diesel PM 
emissions associated with intrastate locomotives and harbor craft, ARB staff developed two 
scenarios. The first scenario examined the potential cancer risk for excursion or ferry vessel 
activities at a port. The second scenario examined the potential cancer risk &om the operation of 
a short-haul locomotive passing through a residential neighborhood. 

In the fist scenario, the excursion or ferry vessel activities were characterized as three point 
sources of emissions from the two diesel fueled propulsion engines and one diesel fueled 
auxiliary engine. The en&e sizes at 100 percent load were estiakd to lx 750 horsepower (hp) 
for propulsion and 100 hp for auxiliary based on the AEU3’s statewide survey. The engines 
operation load factors are assumed to be 10 percent (idling) for the propulsion engines and 43 
percent for the auxiliary engine. The hourly diesel PM emission rate for the propulsion engines 
was assumed to be 0.5 grams per brake horsepower per hour (gibhp-hr) based on Bay Area 
Water Distict Authority emission testing. The test was performed in 2002 at MV Mare Island. 
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The auxiliary engine diesel PM emission rate used in this analysis is 0.84 g&hp-hr based on the 
ARB OFFROAD emission factors for generators (engine population weighted average). The 
operating scenario was modeled as one vessel operating Tom 6:00 AM to 6:00 PM daily. 

For the locomotive scenario, the emission source ‘was modeled as a series of volume sources with 
the width of 30 meters along a l-mile segment traveling at 40 miles per hour (mph) at a load 
setting of notch 5. The traffic volume for this source included IO trains per day, each with 2 
locomotives operating 24 hours per day for 365 days per year. The locomotive engine emission 
factor is 362 gk based on the fleet weighed average of notch 5 for eleven (11) locomotive 
models in California. 

B. Dispersion Modeling Methods 

The diqkon of diesel PM emissions was estimated using the United States Environmental 
Protection Agency (U.S. EPA) ISCST3 (version 00101). ISCST3 can estimate potential ambient 
annual average concentrations of diesel PM as a result of diesel PM emissions Tom point, area, 
volume, and pit sources. 

The analyses used actual meteorological data collected at three meteorological sites, West Los 
Angeles (1981), Long Beach (1981), aud Richmond (1998). Cartesian grid coordinate receptors 
were placed at specifk incremental distances from the sources to determine the off-site impacts. 
Table 1 shows the dispersion modeling parametm used to model impacts of diesel PM 
emissions from an excursion or fq vessel. Table 2 shows the dispersion modeling parameters 
used to model impacts of diesel PM emissions Tom short-haul locomotive operations. 
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Cm Health Risk Assessment Methods 

The dispersion model-predicted offsite concentrations were used to estimate potential cancer risk 
due to emissions of diesel PM. Under current OEHHA recommended risk assessment 
methodology, to estimate potential cancer risks, the estimated maximum ammal ground level 
concentration (GLC), in micrograms per cubic meter (&m3), is converted to a pollutsnt dose. 
Multiplication of the average daily inhalation dose over 70 years, in milligrams per kilogram of 
body weight per day (m&g-d), with the inhalation cancer potency factor developed by OEHHA 
will give the inhalation cancer risk. Unit risk factors (URF), in the units of inverse 
concentration, (ng/m3)r, used in previous assessments can be used for assessing cancer 
inhalation risk directly &om air concentrations. However breathing rates, expressed in units of 
liters per kilogram of body weight-day coupled with the air concentrations to estimate dose in 
mgikg-d is recommended for assessing cancer risks. The diesel exhaust PM inhalation cancer 
potency factor used for this analysis is 1.1 with units of inverse dose as a potency slope, (i.e., 
husk-4?. 

Table 3 shows the risk assessment parameters used in these analyses for excursion or ferry vessel 
and short-haul locomotive activities. 

Table 3: Risk Assessment Parameters Used in Analyses 
Receptor Hypothetical Exposure Time 70 yam, 50 weeks per year 
Adults Daily Breathing Rate Range 271- 393 l/kg body weight-day 
Adults Body weight 70 kg 

1.1 (mgkg-day)’ Diesel PM Inhalation Potent Factor y 

D. Health Risk Assessment ResuIts 

Table 4 presents the estimated range of potential cancer health risks at nearby receptor locations 
due to exposures to the diesel PM emissions from excursion or ferry vessel activities at a port. 
Table 5 presents the estimated range of potential cancer health risks at nearby receptor locations 
due to exposures to the diesel PM emissions Tom short-haul locomotive activities. 
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As is shown in Table 4, based on the analysis, the estimated potential cancer risks for persons 
exposed to the diesel PM emissions &rn a hypothetical excursion/ferry vessel in a port, ranged 
ftom 50 to 280 potential cancer cases in a million at a downwind distance of 200 meters away 
from the emission som-ce. The low end represents the 65* percentile bkathing rate results using 
the Richmond meteorological data and the high end represents the 9? percentile breathing rate 
results using the West L. A. meteorological data. 

For the locomotive scenario, as shown in Table 5, operating a short-haul line resulted in potential 
cancer risks ranging fkom 2 to 12 in a million at a downwind distance of 200 meters away fkom 
the edge of the locomotive railroad activity. 

Table 4: ‘. Estimated Cancer Risk (per million) from Excnr&on/Ferry Vessel Activities 
Downwind Downwind West L. A. Long Beach I Richmond I 

Distance (meter) Distance (mile) 65thBR 1 95thBR 1 65th B< 1 95th BR 1 65th BR 1 95thBR 1 
100 0.063 610 I 886 I 338 I 491 1 169 1 245 I 
200 I 0.125 1 191 1 277 1 125 1 181 t 53 1 76 i 
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Table 5: Estimated Cancer Risk her million1 from Shoti-Haul Locomotive Activities 
,Downwind Downwind West L. A. Long Beach Richmond 

Distance (meter) D&axe (mile) 65thBR 95thBR 65th BR 95th BR 65thBR 95th BR 
20 0.013 7 10 5 7 2 3 
40 0.025 7 IO 4 6 2 3 
60 0.038 10 14 4 5 2 3 
80 0.050 10 14 6 8 3 4 

3200 2.0 Cl Cl Cl Cl <I Cl 
4000 2.5 Cl <I <I <I Cl <I 
4800 3.0 <I Cl <I <I Cl <I 

XT...--. 
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