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I. Introduction and Summary

In this chapter, staff provides a summary and background for the proposed amendments.  

A. Introduction

The California diesel fuel regulations, administered by the Air Resources Board (ARB or Board),  have resulted in significant reductions in emissions from diesel-powered motor vehicles and equipment: greater than 80 percent for oxides of sulfur (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 polynuclear 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.  Currently, 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 staff’s (staff) proposed amendments to extend the requirements to use CARB diesel fuel to intrastate diesel-electric locomotives and commercial and recreational harborcraft.  

1. What are Intrastate Diesel-Electric Locomotives?

Diesel-electric locomotives (locomotives) are defined 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. For the purposes of this rulemaking, intrastate locomotives are defined as those locomotives that operate 90 percent or more of the time within the boundaries of the state of California which can be measured by fuel consumption, hours of operation, or annual rail miles travelled.  This definition provides some flexibility for locomotives primarily headquartered and operating in California, but that may leave the state occasionally for business or maintenance - up to 36 days per year. 

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

· passenger intercity and commuter,

· short haul,

· short line,

· switch, and

· industrial, port, and terminal operations.

These locomotives are typically operated by:

· National Class 1 freight railroads
 (Union Pacific and Burlington Northern Santa Fe),

· Local, regional and switching & terminal shortline railroads (Class III) operating in California, 

· national passenger rail companies under state contract (Amtrak), and

· local government transportation authorities (including CalTrain and MetroLink).

These four primary groups of railroads operate over 700 intrastate locomotives (see Table I‑1 below).  California's Class I freight railroads 1  (i.e., Union Pacific Railroad (UP) and Burlington Northern Santa Fe (BNSF)), have over 380 intrastate 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 111 intrastate 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 intrastate locomotives as either short haul operators (e.g., San Joaquin Valley Railroad and California Northern Railroad) or switcher-terminal operators (e.g., Pacific Harbor Lines at Los Angeles/Long Beach Harbors and Modesto Empire Traction in Modesto).  Also, there are about 120 locomotives operated by individual companies and the military services.  These locomotives are typically less than 1,000 horsepower diesel-electric engines and generally are limited to operating in small company yards or on military bases.

Table I‑1:
Number of California Intrastate Locomotives

Type of Railroad
Number of Locomotives
Percent of Total

Class I - Freight
383
52%

Class III - Shortline
120
16%

Passenger
113
16%

Industrial-Military
117
16%

Total *
733
100%

* Based on May 2004 ARB Intrastate Locomotive Survey, and other sources.

2. What are Commercial and Recreational Harborcraft?

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, military vessels, and diesel powered recreational vessels. 

Harborcraft are defined as all marine vessels except oceangoing ships.  Oceangoing ships are distinct from 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 ARB 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 certificate of documentation, and is not registered under the flag of a country 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, 1998; 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 fuel consumed 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

Type of Vessel
Number of Vessels
Percent of Total

Commercial Fishing Boats
2,520
64%

Charter Fishing Boats
512
13%

Ferry/Excursion Boats
412
11%

Tug Boats
128
3%

Other
136
3%

Work Boats
87
2%

Crew Boats
70
2%

Tow Boats
35
1%

Pilot Boats
24
1%

Total *
3,924
100%

* Based on December 2002 ARB Commercial Harborcraft Survey, USCG, CDFG and other sources.

What are the Specifications for Diesel Fuel in California?

In this section, staff discusses the California Air Resources Board (CARB) diesel fuel specifications.  

3. Sulfur and Aromatic Hydrocarbon Standards

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

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

· A limit on aromatic hydrocarbon content of 10 volume percent for large refiners and 20 percent for small refiners 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 sulfur levels in California diesel fuel to 15 ppmw beginning in June 2006.  Thus, ARB's specifications for sulfur and aromatic hydrocarbons are shown in Table I‑3.  

Table I‑3:
California Diesel Fuel Standards

Implementation Date
Maximum Sulfur Level (ppmw)
Aromatics Level

(% by volume)
Cetane Index

1993
500
10
N/A

2006
15
10
N/A

The regulation limiting aromatic hydrocarbons also includes a provision that enables producers and importers to comply with the regulation by qualifying a set of alternative specifications of their own choosing.  The alternative formulation must be shown, through emissions testing, 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 refiners have taken advantage of the regulation’s flexibility to produce alternative diesel formulations that provide the required emission reduction benefits at a lower cost.  

4. Lubricity Standard

At the July 2003 hearing, 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 can 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 become effective January 1, 2005.  When Division of Measurement and Standards (DMS) adopts and begins enforcing the ASTM standard, the CARB diesel fuel first-phase standard will no longer apply.  

The Board further directed staff 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.

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

The United States Environmental 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 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 volume (vol. %).  All on-road motor-vehicle diesel fuel sold or supplied in 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.  

On January 18, 2001, the U.S. EPA published a final rule which specifies that, beginning June 1, 2006, refiners must begin producing highway diesel fuel that meets a maximum sulfur standard 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 fuel standards are shown in Table I‑4.

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

Applicability
Implementation Date
Maximum Sulfur Level (ppmw)
Aromatics Maximum

(% by volume)
Cetane Index

(Minimum)

On-road
1993
500
35
40

On-Road
2006
15
35
40

Nonroad *
1993
5,000
35
40

Nonroad *
2007
500
35
40

Nonroad, excluding loco/marine *
2010
15
35
40

Nonroad, loco/marine *
2012
15
35
40

*  Nonroad diesel fuels must comply with ASTM No. 2 diesel fuel specifications for aromatics and cetane.

Nonroad Diesel Fuel

On 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 from current uncontrolled levels ultimately to 15 ppmw, though an interim cap of 500 ppmw is contained in the rule.  Beginning June 1, 2007, refiners would be required to produce nonroad, locomotive, and marine diesel fuel that meets a maximum sulfur 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 standard except for locomotives and marine vessels.  In 2012, nonroad diesel fuel used in locomotives and marine applications must meet the 15 ppmw standard.  The nonroad diesel fuel standards are shown above in Table I‑4.  

C. What are the Emission Benefits of California Diesel Fuel?

The NOx emission benefits associated with the use of CARB 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 estimates that use of CARB diesel provides a 6 percent reduction in NOx and a 14 percent reduction in particulate emissions compared with the use of U.S. EPA on-road and nonroad diesel fuels.  In addition, CARB diesel fuel will provide over a 95 percent reduction in 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 from SOx.

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

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

E. What 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 standard does not apply to off-road or nonvehicular diesel fuel.  

Table I‑5:
Average 1999 Properties of Reformulated Diesel Fuel

Property
California
U.S.(1)  

Sulfur, ppmw
140(2)
360

Aromatics, vol.%
19
35

Cetane 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.

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

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

1. Fuel Consumption by Fuel Type for Intrastate Locomotives

California's intrastate locomotives consumed an estimated 47 million gallons of diesel fuel in 2003 (as shown in Table I‑6).  Class I railroads consumed about 23.3 million gallons, or about  50 percent of California intrastate locomotive diesel fuel.  California'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.  CARB staff also estimates that 117 industrial and military intrastate locomotives may consume an additional 1 to 3 million gallons of diesel fuel.

Table I‑6:
Intrastate Locomotive Diesel Fuel Consumption by Type of Railroad

(Millions of Gallons)

Type of Railroad
CARB

Low Sulfur
CARB
U.S. EPA

On-road
U.S. EPA

Nonroad
Total

Class I Freight
0
6.4
16.9
0
23.3

Passenger/Commuter
5.8
14.1
0.5
0
20.4

Class III
0
2.1
0.9
0.3
3.3

Total
5.8
22.6
18.3
0.3
47.0

Currently, of the diesel fuel consumed by intrastate locomotives, about 60 percent is either CARB diesel or low sulfur CARB diesel fuel (CARB 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 than 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. 

As can be seen in Table I‑7, the South Coast Air Quality Management District (SCAQMD) accounts 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 sulfur CARB diesel fuels, and U.S. EPA on-road diesel fuel.  The other air districts with large proportions of the intrastate locomotive diesel fuel 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 Locomotives Diesel Fuel Consumption by Region 

(Millions of Gallons)

Region
CARB

Low Sulfur
CARB
U.S. EPA

On-road
U.S. EPA

Nonroad
Total

South Coast
5.0
3.9
10.1
0
19.0

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

Sacramento Area
0
2.9
0
0
2.9

San Diego
0.8
 0.1
0
0
0.9

Rest of State
0
2.7
1.0
 0.1
3.8

Total *
5.8
22.6
18.3
0.3
47.0

* may not add due to rounding.

2. Fuel Consumption by Fuel Type for Harborcraft

Harborcraft are estimated to consume nearly 90 million gallons of diesel fuel annually, as shown in Table I‑8.  Ferries and excursion passenger boats account for the largest amount (36 percent) of the harborcraft statewide diesel fuel consumption, and an existing state law already requires ferries to use CARB diesel fuel.   The next largest harborcraft 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 harborcraft diesel fuel consumed statewide.

Table I‑8:
Harborcraft Fuel Consumption by Type of Vessel

(Millions of gallons)

Type of Vessel
CARB
U.S. EPA 

On-Road
Total

Commercial (CHC)*




Ferry/Excursion 
31.5
0
31.5

Commercial Fishing 
   4.5
12.9
17.4

Tugs
   0.2
12.4
12.6

Charter Fishing
   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

Other
0
0.5
0.4

Recreational Craft**
0.1
4.9
4.9

Total ***
37
50
87


*
Commercial fuel consumption estimates based on 2002 ARB Commercial Harborcraft Survey. 


**
Recreational fuel consumption estimates based on 2003 ARB Emissions Inventory (See Appendix D)


*** Numbers may not add due to rounding.
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 harborcraft diesel fuel consumption consists of CARB diesel, with the other   57 percent being U.S. EPA on-road diesel fuel.

Table I‑9:
Harborcraft Fuel Consumption by Region
(Millions of gallons)

Type of Vessel
CARB
U.S. EPA 

On-Road
Total

Commercial Harborcraft (CHC)*




S.F. Bay Area Air Basin
10.2
16.8
27.0

South Coast Air Basin
10.8
13
23.8

North Coast Air Basin
6.0
0
6.0

All Other Areas
10.0
15.5
25.5

Total CHC
37.0
45.3
82.3

Recreational Craft**




S.F. Bay Area Air Basin
0
0.4
0.4

South Coast Air Basin
0
1.8
1.8

North Coast Air Basin
0.1
0
0.1

All Other Areas
0
2.7
2.7

Total Recreational Craft
0.1
4.9
5

Harborcraft Total ***
37
50
87


* 
Commercial fuel consumption estimates based on 2002 ARB Commercial Harborcraft Survey.   


**  
Recreational fuel consumption estimates based on 2003 ARB Emissions Inventory (See Appendix D).


*** Numbers may not add due to rounding.

3. Total Fuel Consumption and Fuel Type for Both Intrastate Locomotives and Harborcraft

As can be seen in Table I‑10, intrastate locomotives and harborcraft combined consumed an estimated 134 million gallons of diesel fuel annually. Of the diesel fuel consumed by intrastate locomotives and harborcraft, an estimated 51 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 harborcraft diesel fuel 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

(Millions of gallons)

TYPE OF OPERATION
CARB
U.S. EPA On‑Road
U.S. EPA Nonroad
Total

Intrastate Locomotives
28.4
18.3
0.3
47.0

Commercial and Recreational Harborcraft
37.0
50.0
0
87.0

Total * 
65.4
68.3
0.3
   134

* Numbers may not add due to rounding.

G. What are the Proposed Amendments?

ARB 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 beginning 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 freight 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. 

H. 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. 

1. Need for 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 carbon monoxide (CO), fine particulates or PM10, SOx, and ozone precursors ‑- NOx and volatile organic compounds (VOCs).  Nevertheless, significant additional reductions in mobile source emissions are essential if the 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 II) estimated that the average potential cancer risk in the South Coast Air Basin from diesel PM was about 1,000 excess cancers per million people, or 71 percent of the average cancer risk from 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 sulfur 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 staff to 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 from diesel engines (diesel PM) as a Toxic Air Contaminant (TAC).  Because of the considerable potential health risks posed by exposure to diesel PM, ARB staff recommended 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 from baseline levels in 2000 by 85 percent by 2020.  

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 than 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 and Federal Strategy and 2003 South Coast State Implementation Plan

On October 23, 2003, ARB adopted the Proposed 2003 State and Federal Strategy for 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 standards.

ARB and local air districts are in the process of updating the California State Implementation Plan (SIP) 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-1:  Pursue Approaches to Clean Up the Existing Harborcraft Fleet – Cleaner Engines and Fuels.  One element of this SIP measure would require the use of cleaner diesel fuel in harborcraft operating in California.

· While no new defined controls for locomotives are included in the 2003 South Coast SIP, Board Resolution 03‑22 directs staff to evaluate approaches to reduce emissions from in-use locomotives, passenger rail, and switcher and short haul locomotives.  

5. Governor's Action Plan for California's Environment

As part of Governor Schwarzenegger’s action plan for California's environment, he has committed to protecting and restoring California’s air quality 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 suffers disproportionately when our air is polluted. The future health of California's environment and economy depend on our taking action now.”3
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.  Staff’s 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.

I. 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 III railroads locomotives to have to comply with the CARB diesel fuel requirements. 

· 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 until June 1, 2012.

· Requiring diesel fuel for use by all intrastate locomotives in the SCAQMD to meet the CARB 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 first 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 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 fuel prior to entering California, reducing the potential benefits of this option.

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

J. 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 SJVUAPCD. 

ARB 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 NOx emission reductions would provide the first increment of progress toward fulfilling ARB’s commitment for Measure Marine-1:  Pursue Approaches to Clean Up the Existing Harborcraft Fleet – Cleaner Engines and Fuels in the 2003 SCAQMD SIP.  Under measure Marine-1, ARB anticipates reducing 2010 South Coast harborcraft NOx emissions by a total of 2.7 tons per day.  In addition to providing immediate NOx emission reductions, the low sulfur (15 ppmw) CARB diesel fuel will enable the use of exhaust treatment devices on harborcraft engines, another element of measure Marine-1.  

ARB staff also estimates that the proposed amendments would reduce NOx emissions by about 0.3 tons per day from 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 from passenger trains and the Class III railroads, are not directly creditable towards ARB’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.

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

As illustrated in Table I‑11, intrastate locomotives and harborcraft combined generate over       57 tons per day of NOx emissions and about 2 tons per day each of PM and SOx emissions statewide.    

Table I‑11:
2003 Statewide NOx, SOx, and PM Emissions from Intrastate Locomotives and Commercial and Recreational Harborcraft
(tons per day)

Source
NOx
SOx
PM

Intrastate Locomotives
38.4
0.3
0.9

Commercial and Recreational Harborcraft
19.8
1.9
1.1

Total * 
58.2 
2.2
2.0 

* Numbers may not add due to rounding.

With staff’s proposed amendments, the use of CARB diesel fuel will provide significant 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 from the use of CARB diesel is somewhat reduced due to intrastate locomotives and harborcraft currently using a significant level (approximately half of their existing fuel consumption) of CARB diesel or CARB low sulfur diesel fuels.   

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

(tons per day)

Source
NOx
SOx
PM




Direct
Indirect

Intrastate Locomotives
1.0
0.3
0.1
0.1

Commercial and Recreational Harborcraft
1.0
1.5
0.1
0.3

Total *
2.0
1.8
0.2
0.4

* numbers may not add due to rounding.

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 CARB 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.

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

1. Air Quality

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 CARB 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 CARB diesel fuel 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 contaminants 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 CARB diesel fuel will displace U.S. EPA on-road diesel fuel used in intrastate locomotives and harborcraft, emissions of CO2 from refineries may increase slightly due to the increased demand for energy for additional hydrogen production and 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 Modifications

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

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

The proposed regulations should not affect the ability of California refiners to supply sufficient quantities of diesel fuel to the California diesel fuel market.  Based on recent refinery surveys by the ARB and CEC, as well as with conversations with California refiners, it appears that sufficient 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 fuel standards is already being used.  As such, the true impact of the proposed amendments will be a shift of the incremental 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.

N. 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.  Based on the fact that intrastate locomotive and harborcraft operators will likely use, at a minimum, 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 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 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 limit 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.

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.

O. Are the Proposed Regulations Cost-Effective?

The cost-effectiveness of the proposed amendments in 2006 in the SCAQMD ranges between $0.80 and $1.10 per pound of NOx plus PM reduced.  In 2007, when the proposed amendments are fully implemented statewide, the cost-effectiveness ranges between $1.10 and $1.60 per pound of NOx plus PM reduced. This is in the range of other recent criteria pollutant control measures approved by the Board.

P. What are the Economic Impacts of the Proposed Regulations?
The proposed regulations are not expected to have a significant impact on the overall California economy.  Staff also evaluated the potential economic impact on intrastate locomotive and harborcraft operators.  The analysis concluded that there would be very minor economic impacts on these operators.  Staff also found that there should be no significant adverse effect on small businesses because of the cost impacts of the proposed amendments. 

Recommendations

The staff recommends that the Board adopt the proposed amendments to the CARB 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 sale for use in harborcraft in the SCAQMD 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 (AECP) which would provide equivalent or better emission reductions than through compliance with the supply and sale requirements for California diesel fuel.

Existing Diesel Fuel Regulations and Diesel Fuel Quality

This chapter presents a summary of state, federal, and local diesel fuel regulations that affect the quality of diesel fuel consumed in California.

Q. California Diesel Fuel Regulations

“CARB diesel” is diesel fuel 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 Measurement Standards (DMS), the ASTM D‑975 diesel fuel specifications, and have a minimum cetane number of 40.  About 90 percent of the diesel fuel sold or supplied in California meets the CARB diesel requirements.  Beginning on December 12, 2004, CARB diesel fuel requirements will apply to nonvehicular sources except for locomotives and marine vessels.  Beginning on June 1, 2006, CARB diesel low sulfur         (15 ppmw) requirements 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‑1.  

Table III‑1:
CARB Diesel Fuel Standards
Implementation Date
Maximum Sulfur Level (ppmw)
Aromatics Level

(% by volume)
Cetane Index

Number-Min.

1993
500
10 *
40

2006
15
10 *
40

* or meet alternative formulation that provides equivalent emission benefits to that obtained with a 10 percent aromatic standard. 

1. Sulfur Standard 

Section 2281 of Title 13, CCR regulates the sulfur content of vehicular diesel fuel sold or supplied in California.  This standard was approved by the ARB in 1988 and was implemented in October 1993 statewide.  All diesel fuel sold or supplied in California for motor-vehicle use must have a sulfur 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 beginning on      June 1, 2006.

2. Aromatic Hydrocarbon Standard

Section 2282 of Title 13, CCR regulates the aromatic hydrocarbon content of vehicular diesel fuel sold or supplied in California.  Like the specification for maximum sulfur levels in diesel fuel, the aromatic hydrocarbon standard was approved by the Board in 1988 and implemented in October 1993.  The aromatic hydrocarbon content of vehicular diesel sold or supplied in California must not exceed 10 percent by volume for large refiners.  Small refiners are allowed to meet a less stringent 20 percent limit on aromatic hydrocarbons.  

The regulation limiting aromatic hydrocarbons also includes a provision that enables diesel fuel producers and importers to comply with the regulation by qualifying a set of alternative specifications of their own choosing.  The alternative formulation must be shown, through emissions testing, 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 refiners have taken advantage of the regulation’s flexibility to produce alternative diesel formulations that provide the required emission reduction benefits at a lower cost.  

3. Lubricity Standard

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 fuel provides adequate lubrication for fuel systems of existing and future diesel engines. The CARB diesel fuel first phase lubricity standard is appropriate for protecting existing hardware and is to be implemented January 1, 2005.  The ASTM has approved a lubricity standard for the D-975 diesel fuel specifications that will become effective January 1, 2005.  This ASTM standard is identical to the ARB first-phase standard.  The ARB and ASTM approved standard is at least as protective as the current voluntary standard to protect current in-use engines.  When DMS adopts and begins enforcing the ASTM standard, the ARB first-phase standard will no longer apply.

Diesel fuel lubricity can be defined as the ability of diesel fuel to provide surface contact lubrication.  Adequate levels of fuel lubricity are necessary to protect the internal contact points in fuel pumps and injection systems to maintain reliable performance.  The levels of natural lubricity agents in diesel fuel are expected to be reduced by the more severe hydrotreating needed to lower the sulfur content of diesel fuel to meet the CARB low sulfur (15‑ppmw) limit in 2006.  Lubricity additives are available to increase the lubricity of fuels that have had their natural lubricity agents depleted.  

The Board’s resolution approving the first phase lubricity standard directed staff to conduct a technical assessment, to be completed in 2005, to determine an appropriate 2006 lubricity standard.  The Board’s resolution further directed staff to return to the Board in 2005 with a proposed 2006 lubricity standard if the 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 fuel low sulfur (15‑ppmw) limit in 2006.

R. Federal Diesel Fuel Regulations

1. 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) §80.29 – 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 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 volume (vol. %).  All federal on-road motor-vehicle diesel fuel sold or supplied in 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.  

On January 18, 2001, 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 maximum sulfur standard of 15 ppmw. The requirements are contained in 40 CFR §§80.500 et seq.  The specifications for U.S. EPA on-road diesel fuel are shown in Table III‑2 below.

Table III‑2:
U.S. EPA Diesel Fuel Standards
Applicability
Implementation Date
Maximum Sulfur Level (ppmw)
Aromatics Maximum

(% by volume)
Cetane Index

(Minimum)

On-road
1993
500
35
40

On-Road
2006
15
35
40

Nonroad *
1993
5,000
35 
40

Nonroad *
2007
500
35
40

Nonroad, excluding loco/marine *
2010
15
35
40

Nonroad, loco/marine *
2012
15
35
40

* Nonroad diesel fuels must comply with ASTM No. 2 diesel specifications for aromatics and cetane. 

2. Federal Nonroad Diesel Fuel

On June 29, 2004, the U.S. EPA published a final rulemaking 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 from current uncontrolled levels ultimately to 15 ppmw, though an interim cap of 500 ppmw is contained in the rule.  Beginning June 1, 2007, refiners would be required to produce nonroad, locomotive, and marine diesel fuel that meets a maximum sulfur level of 500 ppmw.  The federal nonroad diesel fuel rule does not apply to stationary sources.  Beginning June 1, 2010, the maximum sulfur level is 15 ppmw for diesel fuel used by nonroad sources, excluding locomotives and marine vessels.  In 2012, nonroad diesel fuel used in locomotives and marine applications must meet the low sulfur (15 ppmw) standard.  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 an 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.

S. SCAQMD Rule 431.2

Health and Safety Code Section 40447.6 authorizes the SCAQMD to adopt regulations that specify the composition of diesel fuel manufactured for sale in the SCAQMD, subject to ARB approval.  In September 2000, the SCAQMD amended Rule 431.2 to define low sulfur diesel fuel as having a sulfur content no higher than 15 ppmw.  For mobile sources (locomotives and marine vessels are specifically exempted from this rule), Rule 431.2 prohibits the supply, sale or offer for sale of any diesel fuel for any mobile source application in the District, unless the diesel fuel meets the definition of low sulfur diesel fuel (sulfur content is 15 ppmw or less), beginning              June 1, 2006.  However, Rule 431.2 does not require the use of diesel fuel meeting the aromatic hydrocarbon or lubricity specifications of CARB diesel fuel, as specified in title 13, CCR, sections 2282 and 2284, respectively.

T. Texas Diesel Fuel Regulations

In June 2000, Texas Commission on Environmental Quality (TCEQ) incorporated California's CARB diesel fuel requirements into their SIP and extended the CARB diesel fuel requirements to on-road and nonroad sources, including locomotives and marine vessels.  TCEQ rules 114.312-114.319 require that beginning on April 1, 2005, that diesel fuel produced within        114 counties around the Houston-Galveston areas of Texas meet the 500 ppmw maximum sulfur 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 fuel sulfur limit to    15 ppmw to be consistent both with the U.S. EPA and CARB diesel fuel sulfur requirements.  TCEQ also includes an Alternative 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 fuel strategy provides equivalent emissions benefits.

U. Properties of In-Use Diesel Fuel

Under the provisions for CARB diesel fuel alternative formulations, the ARB has certified CARB diesel fuel 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 fuel sold in California has been about 140 ppmw (see Table III‑3).  Excluding the small refiners’ fuel production, the average has been about 120 ppmw.  About 20 percent of the motor vehicle diesel fuel currently produced in California has a sulfur content of 15 ppmw or less.

Table III‑3 shows the average values for sulfur and four other fuel 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 fuel only since the U.S. EPA sulfur standard does not apply to off-road or nonvehicular diesel fuel.  

Table III‑3:
Average 1999 Properties of Reformulated Diesel Fuel

Property
California
U.S.(1)  

Sulfur, ppmw
140(2)
360

Aromatics, vol.%
19
35

Cetane 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.

As can be seen from Table III-3 above, in-use CARB diesel fuel has higher cetane and has lower density, aromatics, and sulfur content than U.S. EPA on-road diesel fuel. 

Need for Emissions Reductions

California’s mobile source and fuels programs have contributed significantly to the state’s nonattainment 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, fine particulates (PM10), SOx, and ozone precursors  NOx and VOCs.  Nevertheless, significant additional reductions in mobile source emissions are essential if the state is to attain the state and national ambient air quality standards. 

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

· pursue approaches to clean up the existing harborcraft fleet (SIP measure Marine-1), including the use of California on-road low sulfur diesel;

· evaluate approaches to reduce emissions from in-use locomotives;

· evaluate emission reductions for switcher and short-haul locomotives, and;

· reduce emissions from passenger rail

V. Criteria Pollutants

1. One-Hour Ozone Standard

As shown in Figure IV-1, 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 contained in the California SIP that was approved by the Board in 1994.  A significant part of the emission reductions in the SIP is achieved by controlling vehicles and their fuels.  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 attainment for ozone. 

2. Eight-Hour Ozone Standard

U.S. EPA designated nonattainment areas for the new eight-hour ozone standard effective June 15, 2004.  In California, many of these areas are already nonattainment for the federal 1‑hour standard.  New nonattainment designations include a number of rural Sierra foothill counties 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 standard is more health-protective than the federal one-hour standard, ARB expects that California will need to reduce emissions beyond the existing one‑hour SIP targets.  

Figure IV‑1: Federal and State Area Designations for One-Hour Ozone Standards
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The greatest reductions are needed in the South Coast Air Basin.  The SCAQMD revised its part of the ozone SIP in 1997, 1999, and in 2003. The 2003 SCAQMD ozone SIP revision calls for additional reductions beyond those incorporated in the 1997/1999 plan.  These additional reductions are needed to offset increased emissions from mobile sources and meet all federal criteria pollutant standards within the time frames allowed under the Clean Air Act.  The South Coast Air Basin is required to demonstrate attainment of the federal 1‑hour ozone standard by 2010.  

Significant reductions will also be needed in the San Joaquin Valley Air Basin which has been classified as severe nonattainment for ozone effective December 10, 2001.  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 cannot 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 make progress toward attainment. 

3. PM

Particulate pollution is a problem affecting much of California.  The majority of California is designated as non-attainment for the state and federal fine particulate (PM10) standards as shown in Figure IV‑2.  Only the Lake County Air Basin is designated as attainment in California and three counties in the northern half of the state remain unclassified.  The nonattainment areas with serious problems will require substantial 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 PM10 emissions from the organic ozone precursors.  Control of NOx would also be effective in controlling ambient nitrate concentrations.

Figure IV‑2: Federal and State Area Designations for PM10.
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W. Governor's Action Plan for California's Environment

As part of Governor Schwarzenegger’s action plan for California environment, he has committed to protecting and restoring California’s air quality 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 suffers disproportionately when our air is polluted. The future health of California's environment and economy depend on our taking action now.”

One component of the Governor’s action plan for California’s environment includes expediting clean fuel transportation in the state.  This includes the early introduction of cleaner, low-sulfur diesel fuels. 

X. State Implementation Plan Commitments

1. State Implementation Plan - 2003 State and Federal Strategy and 2003 South Coast SIP

On October 23, 2003, ARB adopted the Proposed 2003 State and Federal Strategy for the California State Implementation Plan (Statewide Strategy) which reaffirms the ARB’s commitment to achieve health-based air quality standards through specific 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, including commitments for the Board to consider 19 specific measures.  It also sets into motion a concurrent initiative to identify longer-term solutions to achieve the full scope of emission reductions needed to meet federal air quality standards in the South Coast, San Joaquin Valley, and the rest of California.  In addition to meeting federal requirements, the Statewide Strategy ensures continued progress towards California’s own health-based standards.

ARB and local air districts are in the process of updating the California SIP 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 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 SIP will replace the State’s commitments in the 1994 SIP.  ARB is currently working with the SJVUPACD on a revision to the San Joaquin Valley’s ozone SIP.  The revised San Joaquin Valley SIP is tentatively scheduled for consideration by the District’s Governing on Board October 8, 2004 and by ARB on October 28, 2004.

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

Use of cleaner fuels for harborcraft is included in the Statewide Strategy and the 2003 South Coast SIP in Measure Marine-1:  Pursue Approaches to Clean Up the Existing Harborcraft Fleet –Cleaner Engines and Fuels.  One element of this SIP measure would require the use of cleaner diesel fuel in harborcraft operating in California.

To meet an emission reduction commitment for locomotives in the 1994 Ozone SIP for the South Coast, ARB and the two Class I freight railroads operating in California signed a memorandum of understanding (MOU) to ensure that the cleanest locomotive engines are 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 targets.  Any reductions achieved through use of cleaner fuels in the locomotives under the purview of the MOU could be credited toward the existing locomotive SIP commitment and may not be credited toward ARB’s new commitments under the 2003 SIP.  However, emission reductions from the use of cleaner diesel fuels by passenger trains and Class III railroad intrastate locomotives is not covered by the MOU and could be creditable to the SIP.  Thus, reductions from locomotives in other parts of California, such as the San Joaquin Valley, could also be credited in upcoming SIPs for those regions.

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

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

Y. Toxic Air Contaminants

1. Components of Diesel Exhaust

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, operating conditions, fuel, lubricating oil, and whether an emission control system is present.  

Diesel engines operate with excess air (around 25‑30 parts air to 1 part fuel).  Consequently, the primary gas or vapor phase components of whole diesel exhaust are nitrogen (N2), oxygen (O2), carbon dioxide (CO2), and water vapor (H2O).  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 fuel and lubricant components, products of combustion, or are a result of engine wear or trace contaminants in the fuel and lubricating oil.  Other gas phase components of diesel exhaust, are low‑molecular mass polycyclic aromatic hydrocarbon (PAH) 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 nitrodibenzopyranones, 2‑nitroflouranthene and 2‑nitropyrene.

Diesel exhaust contains over 40 substances that have been listed as TACs by the state of California and as hazardous air pollutants by the U.S. EPA.  Fifteen of these substances are listed by the International Agency for Research on Cancer (IARC) as carcinogenic to humans, or as a probable or possible human carcinogen.  The list includes the following substances: formaldehyde, acetaldehyde, 1,3-butadiene, antimony compounds, arsenic, benzene, beryllium compounds, bis(2-ethylhexyl)phthalate, dioxins and dibenzofurans, inorganic lead, mercury compounds, nickel, POM (including PAHs); and styrene.

Almost all of the diesel particle mass is in the fine particle (PM10) fraction.  However, approximately 95 percent of the mass of these fine particles is less than 2.5 microns in diameter.  The particles have a very large surface area per unit mass which makes them excellent carriers for many of the organic compounds and metals found in diesel exhaust.  

2. Potential Cancer Risk

In 1990, ARB staff reported the statewide population-weighted annual outdoor average diesel PM concentration as 3.0 (g/m3.  Using this 1990 value for ambient concentrations, and assuming that the ratio of ambient concentration to statewide emissions remained constant, ARB staff calculated ambient diesel PM concentrations for 2000, 2010, and 2020.  Estimates of statewide annual average ambient PM concentration are presented in Table IV‑1 along with the corresponding percent reduction from the 1990 ambient concentration.  Table IV‑1 also shows estimates of the risks of contracting cancer from exposure to the indicated ambient diesel PM concentrations.  The methodology for estimating these cancer risks is described in the ARB’s DRRP.

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 (Figure IV‑3).  

In the SCAQMD's  Multiple Air Toxics Exposure Study II (MATES II), it was estimated that the average potential cancer risk in the South Coast Air Basin from diesel PM was about 1000 excess cancers per million people, or 71 percent of the average cancer risk from 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.  

Reducing the risk from diesel PM is essential 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 cancer risk by 2020.  

Table IV‑1:
Statewide Population-Weighted Annual Outdoor Average Diesel PM Concentration for 1990, 2000, 2010, and 2020

1990
2000
2010
2020

Outdoor Ambient

Concentration ((g/m3)
3.0
1.8
1.5
1.2

Percent Reduction in Diesel PM from 1990 Concentration
N/A
40%
50%
60%

Risk (cancers/million)
900
540
450
360

Figure IV‑3
State Average Potential Cancer Risk from 

Outdoor Ambient Levels of Toxic Pollutants for the Year 2000
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Health Benefits of Diesel Emissions Reductions

This 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 CARB diesel fuel in intrastate locomotives and harborcraft.  There would be health benefits through lower directly emitted diesel PM and ozone precursors. There would also be health benefits from the sulfate PM emissions reductions that result from the lowering of the sulfur limit to 15 ppmw.  In addition, through the use of CARB low sulfur (15 ppmw) diesel fuel, there would be major health benefits from the reductions of emissions of NOx, diesel PM, and other toxic air contaminants from diesel engines equipped with exhaust aftertreatment systems.  

Z. Diesel Exhaust

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, 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, CO2, SO2, NOx, reactive organic gases (ROG), water vapor, and excess air (nitrogen and oxygen).  The emissions from diesel-fueled engines also contain potential cancer-causing substances such as arsenic, nickel, benzene, formaldehyde, and polycyclic aromatic hydrocarbons.  Diesel exhaust includes over 40 substances that are listed by the U.S. EPA as hazardous air pollutants (HAPS) and by the ARB as toxic air contaminants (TACs).  Fifteen of these substances are listed by the IARC as carcinogenic to humans, or as a probable or possible human carcinogen.  The list includes the following substances: formaldehyde, acetaldehyde, 1,3-butadiene, antimony compounds, arsenic, benzene, beryllium compounds, bis(2-ethylhexyl)phthalate, dioxins and dibenzofurans, inorganic lead, mercury compounds, nickel, POM (including PAHs), and styrene.  

1. Diesel PM

Diesel PM is either directly emitted from diesel-powered engines (primary PM) or is formed from 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 fraction (ECF); the soluble organic fraction (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 sulfate 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 PAH-derivatives. Many of these PAHs and PAH‑derivatives, 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 SO2, 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 kilometers, while coarse particles deposit to the earth within minutes to hours and within tens of kilometers from the emission source.

Almost all of the diesel particle mass is in the fine particle range of 10 microns or less in diameter (PM10).   However, approximately 95 percent of the mass of these fine particles are less than 2.5 microns in diameter (PM2.5).  Because of their small size, the particles are readily respirable and can effectively reach the lowest airways of the lung along with the adsorbed compounds, many of which are known or suspected mutagens and carcinogens. They are easily distinguished from noncombustion sources of PM2.5 by the high content of elemental carbon with the adsorbed organic compounds and the high number of ultrafine particles (organic carbon and sulfate).

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

AA. Health Impacts of Exposure to Diesel Exhaust 

In 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 hazard from noncancer respiratory effects such as pulmonary inflammation.  More than 30 human epidemiological studies have investigated the potential carcinogenicity of diesel exhaust. On average, these studies found that long-term occupational exposures to diesel exhaust were associated with a 40 percent increase in the relative risk of lung cancer.  However, there is limited specific information that addresses the variable susceptibilities to the carcinogenicity of diesel exhaust within the general human population and vulnerable subgroups, such as infants and children and people with pre‑existing health conditions.  The carcinogenic potential of diesel exhaust was also demonstrated in numerous 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 Office of Environmental 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 program, it was estimated that for the year 2000, exposure to ambient concentrations of diesel (1.8 μg/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 highly significant health effect of diesel exhaust exposure is its apparent ability 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 increasing allergy and asthma rates is established.  

AB. Health Impacts of Exposure to Diesel PM

U.S. EPA discussed the epidemiological and 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, including aggravated coughing and difficult or painful breathing, chronic bronchitis, and decreased lung function that can be experienced as shortness of breath.  

Health impacts from exposure to the PM2.5 component of diesel exhaust have been calculated for California, using concentration-response equations from several epidemiologic studies.  Both mortality and morbidity effects could be associated with exposure to either direct diesel PM2.5 or indirect diesel PM2.5, the latter of which arises from the conversion of diesel NOx emissions to PM2.5 nitrates.  It was estimated that 2,000 and 900 premature deaths resulted from long-term exposure to either 1.8 μg/m3 of direct PM2.5 or 0.81 μg/m3 of indirect PM2.5, 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 fine PM, including diesel PM2.5 can also be linked to a number of heart 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 PM2.5.  An additional 2,400 admissions were linked to exposure to indirect diesel PM. 
AC. 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 clear summer days.  This pollutant is a powerful oxidant that can damage the respiratory tract, causing inflammation and irritation, which can result in breathing difficulties.  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 1-hour ozone standard.  Short‑term 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 can aggravate pre‑existing respiratory diseases, such as asthma.  Prolonged (6 to 8 hours), repeated exposure to ozone can cause inflammation of the lung, impairment of lung defense mechanisms, and possibly irreversible changes in lung structure, which over time could lead to premature aging of the lungs and/or chronic respiratory illnesses 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 pulmonary lung disease.  Children are more at risk from ozone exposure because they typically are active outside, during the summer when ozone levels are highest.  Also, children are more at risk than adults from ozone exposure because their respiratory systems are still developing.  Adults who are outdoors and moderately active during the summer months, such as construction workers and other outdoor workers, also are among those most at risk.  These individuals, as well as people with respiratory illnesses such as asthma, especially asthmatic 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.  

AD. Health Benefits of Reductions of Diesel Exhaust Emissions

1. Reduced Ambient PM Levels

Studies have shown that there are public health and welfare effects from PM at concentrations that do not constitute a violation of the National Ambient Air Quality Standard (NAAQS) for PM.  The emission reductions obtained with low sulfur (15 ppmw) diesel fuel and diesel engines equipped with aftertreatment systems will result in lower ambient PM levels and significant reductions of exposure to primary and secondary diesel PM.  In contrast to ozone, which is a product of complex photochemical reactions and therefore difficult to directly relate to precursor emissions, ambient PM10 concentrations are more directly influenced by emissions of PM and can therefore be correlated more meaningfully with emissions inventories.  Lower ambient PM levels and reduced exposure mean reduction of the prevalence of the diseases attributed to diesel PM, reduced incidences of hospitalizations, and prevention of premature deaths.  

2. Reduced Ambient Ozone Levels

Emissions of NOx are precursors to the formation of ozone in the lower atmosphere.  Ozone can have adverse health impacts at concentrations that do not exceed the 1‑hour NAAQS.  Mobile sources contribute a substantial fraction of ozone precursors in any metropolitan area.  Therefore, reduction of diesel mobile source emissions of NOx in urban areas, through the use of CARB low sulfur (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.  

Intrastate Locomotives:  Operations, Fuel Consumption, and Emission Studies

This chapter provides an overview of California railroads that operate intrastate diesel-electric locomotives.   This chapter also includes information about the ARB locomotive survey that was sent to operators of intrastate locomotives.   Further, this chapter explains how the information collected in the ARB survey was used to estimate intrastate locomotive fuel consumption for each region of the state and for each type of railroad.  Finally, this chapter examines existing test programs and studies on the emission benefits of using CARB diesel fuel as compared to        U.S. EPA on-road diesel fuel and nonroad diesel fuel in locomotives.

AE. Diesel-Electric Locomotives  

The proposed regulatory amendments would apply to intrastate diesel-electric locomotives.  In this section ARB staff provides definitions of diesel-electric locomotives, how their engines work, and why diesel-electric locomotive engines operate in a different manner from motor vehicle engines.

1. Definition of a Diesel-Electric Locomotive

A "locomotive" is defined in 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 freight, passengers or other equipment, but which itself is not designed or intended to carry freight, 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. Use of Engine Power on a Diesel-Electric Locomotive

The fuel (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 normally used directly to drive an air compressor to provide brakes for the locomotive and train. However, the vast majority of the output power from the engine is converted to electrical energy in an alternator or generator which is directly connected 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 which drive the cooling fans, pumps, etc., necessary for operation of the engine and the locomotive. 

3. Differences Between Motor Vehicles and Diesel-Electric Locomotive 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 mechanical means (i.e., a transmission) to transfer energy from the engine to the wheels or other point where the power is applied. Because there is a mechanical connection between the road vehicle engine and the wheels, the relationship between engine rotational speed and vehicle speed is mechanically dictated by the gear ratios in the transmission and final drive (e.g., the differential and rear axle). This results in engine operation which is very transient in nature, with respect to changes in both speed and load. In contrast, locomotive engines are typically connected to an electrical alternator or generator to convert the mechanical energy to electricity. 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 desired power output and corresponding engine speed (steady-state) without being constrained by vehicle speed. 

4. Use of Hotel Power on Passenger Trains

Hotel power is that electrical power generated on a locomotive to provide comfort for passengers aboard a train. Hotel power includes electrical demand for lighting, air conditioning, heating, kitchen power, and other uses that do not relate to actually moving the train. The electricity demand for hotel power to all of the passenger cars on a train can amount to as much as 800 KW  (1,070 horsepower). Hotel power on a passenger locomotive is usually supplied either as a draw from the main propulsion engine, or from a head-end power engine or HEP. In some instances, a special generator car or engines mounted underneath one or more of the passenger cars on the train is used.

In older passenger train locomotives, hotel power is drawn from the main propulsion engine and this drain on the main engine can affect the fuel consumption and operations of the main propulsion engine. Since electrical demand can vary, the supply of hotel power will result in different speed and load points to generate similar propulsion power. These differences in speed and load points mean that locomotive engines will have different emissions characteristics when providing hotel power, as compared to a non-HEP 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 separate auxiliary engine mounted on the locomotive, but operated separately from the main propulsion engine.   Most of California's intrastate passenger trains are newer and have HEP engines that operate separately from the prime mover engine.

AF. Types of Railroads that Operate in California

In the United States, railroads are classified through federal Surface Transportation Board (STB) regulations.  STB classifies railroads into three categories based on annual operating revenues as prescribed in 49 CFR Chapter, X Part 1201, General Instruction 1-1(a).  In 1992, the STB established national railroad classifications based on an average of three years of annual operating revenues and an annual inflation rate adjustment based on 1991 dollars:    

· Class I railroad if annual revenue is $255.9 million or greater, 

· Class II railroad if annual revenue is between $20.5 and 255.8 million, 

· Class III railroad if annual revenue is less than $20.5 million. 

Figure VI‑1 shows the railroad lines operating in California.  The heavy (thick) line denotes Class I railroads.  The thin line denotes Class II and III railroads.

Figure VI‑1
California Class I and Class III Railroads
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Class I Freight Railroads

The Class I freight railroads are the nationwide, long distance, line-haul railroads which carry the bulk of the railroad commerce.  Class I freight railroads account for nearly 90 percent of the ton-miles of freight hauled annually in the United States.  The two Class I freight railroad companies that operate in California are Union Pacific Railroad (UP) and the Burlington Northern & Santa Fe Railroad (BNSF).  While UP and BNSF provide freight services across the United States, they also have significant intrastate operations in California.  

1. Passenger Railroads

California's sole Class I passenger railroad operator is Amtrak, which has both interstate and intrastate passenger train operations.  Amtrak is the major interstate passenger train operator in California with a number of interstate lines that originate or terminate within the state.  Amtrak does operate one intrastate passenger line (the Pacific Surfliner) from Oceanside to San Luis Obispo, and contractually operates both the San Joaquin and Capitol Corridor passenger trains for the California Department of Transportation (CalTrans). 

There are also four regional and local government funded intrastate passenger-commuter and inter-city operations in California.  These are:

· Metrolink in the Los Angeles area.

· Caltrain in the Bay Area.

· Coaster between San Diego and Oceanside.

· Altamont Commuter Express (ACE) between Stockton and San Jose.  

A list of California's intrastate passenger trains is provided in Appendix B.

2. Class II Railroads

There is currently no Class II railroad operating in California that meets the proposed intrastate definition.  A Class II railroad headquartered in Oregon does operate on a regular basis, but a small percentage of time, within California (i.e., Medford, Oregon to Weed, California).  Class II railroads are being described here because a California Class III intrastate railroad could expand in the future, via mergers or consolidations, into a Class II railroad. 

3. Class III Railroads

There are several Class III railroad companies operating within the state.  These companies range from excursion operations to short distance line haul operations (i.e., small regional railroads) and terminal operations at major distribution centers like the ports of Los Angeles and Long Beach.  A list of Class III railroads that operate solely within California are provided in Appendix B.  Also, note there are two interstate Class III railroads headquartered in adjacent states that have partial operations in California (the Lake County Railroad (Lakeview, Oregon to Alturas) and the Arizona California Railroad (Parker, Arizona to Cadiz). 

4. Industrial and Military Locomotives

California has a small number of intrastate locomotives that are owned by individual (non-railroad) companies or operated by the federal government on military bases within the state.  This class of locomotive is referred to as "industrial" locomotives and are generally much smaller in size and horsepower than other classes of locomotives used by the larger railroads.  Industrial locomotive operations are usually limited to small confined yards or industrial plants.  ARB staff has identified about 120 of these locomotives with over half of them in the San Joaquin Valley (40) and South Coast (25) air districts.

AG. CARB Intrastate Locomotive Survey on Operations and Fuel Consumption

In May 2004, ARB staff developed a survey (see Appendix C) to collect operational and fuel consumption information to better understand the existing operations of intrastate locomotives in California.  This survey was developed with the input of California's Class I railroads, passenger train operators, and the California Shortline Railroad Association (CSLRA). The survey defined intrastate diesel-electric locomotives as those locomotives that operate and fuel primarily (at or greater than 90 percent of annual fuel consumption, mileage, and/or hours of operation) within the boundaries of the state of California.

The ARB intrastate locomotive survey was prepared to determine the following information:

Locomotive and Engine Information  

· Locomotive identification number.

· Manufacturing make and model. 

· Locomotive year built and year engine rebuilt (if applicable).

· Any plans for future locomotive engine rebuilds. 

· Whether the locomotive was owned or leased. 

Locomotive Operational Information

· Primary operational use (i.e., Switcher, Terminal, Local/Short Haul, Passenger).
· Home Railyard.
· Key cities and towns on primary rail routes.
· Annual hours of operations (years 2001, 2002, and 2003).
· Annual (rail) miles travelled (years 2001, 2002, 2003).
Locomotive Fuel Consumption

· Type of diesel fuel used (i.e., ULSD CARB, CARB diesel, U.S. EPA on-road diesel, or other fuel (e.g., biodiesel)).

· Fuel consumption for the years 2001, 2002, and 2003.

On May 18, 2004, ARB staff mailed the survey to California'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., Metrolink, CalTrain, Coaster, and ACE).  The survey was also mailed to 28 Class III railroad operators, of which only 20 operated locomotives that met the intrastate definition.  ARB staff worked with the CSLRA to coordinate survey responses for their Class III railroad members. ARB staff requested all survey responses by June 28, 2004.  

Survey responses were received from both of California's Class I railroads, all of the intrastate passenger railroad operators, and all but three of the twenty Class III railroads operators.  For the three Class III railroad operators that did not respond to the survey, ARB staff obtained publicly available information on their locomotives and operations and developed estimates of fuel consumption, based on estimated annual miles traveled or annual hours of operation, to place in the survey database.  

AH. California's Intrastate Locomotive Population

As discussed in the previous section, there are four primary groups of intrastate locomotives that operate in California: 1) Class I freight railroads with short haul, switcher, and manifest operations, 2) passenger-commuter train operations that operate from city-to-city and usually within a particular area or region, 3) Class III short haul and switcher or terminal operations, and 4) individual company-owned industrial and military base locomotives that usually operate within a small confined yard or area  

1. Class I Railroads

The UP and BNSF intrastate locomotives are generally segregated into three categories:  switchers, short haul, and manifests.  Switch locomotives generally operate within a railyard moving line haul locomotives and freight cars within the yard.  Short hauls typically operate and move freight within a region or local area.  Manifest operations are short hauls that operate in many yards (for intrastate purposes - usually within a region) by connecting mixed freight cars at different locations and eventually moving them to combine with larger or unit trains at central railyards. 

Interstate line-haul locomotives are typically powered by engines of 4,000-6,000 horsepower.  California's Class I railroads intrastate locomotives are usually older locomotives retired from line haul service. These locomotives are typically powered by engines with horsepower ranging from 1,500-4,000 horsepower.  UP and BNSF combined operate about 383 intrastate locomotives in California. The average age of California's 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‑1.  

Table VI‑1:
Profile of Class I Railroad Intrastate Locomotives
Class I Intrastate

Locomotives
Range

(HP)
Avg.

(HP)
Age Range

(Years)
Average Age

(Years)
Total Annual

Fuel Consumption

(Gallons)
Avg. Annual Fuel Consumption Per

Locomotive

(Gallons)

383
1,500-4,000
2,400
1-19
15
23,300,000
60,000

2. Passenger (Commuter) Trains

California's intrastate passenger trains consist of intercity-commuter type operations that occur exclusively 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 10 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 summarized in Table VI‑2.  

Table VI‑2:
Profile of Passenger Train Intrastate Locomotives
Passenger

Train Intrastate

Locomotives
Range

(HP)
Avg.

(HP)
Age Range

(Years)
Average Age

(Years)
Total Annual

Fuel Consumption

(Gallons)
Avg. Annual Fuel Consumption Per

Locomotive

(Gallons)

111
3,000-3,600
3,100
1-19
10
20,400,000
184,000

California'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 an auxiliary engine to provide separate hotel power for the train, although some older passenger locomotives may also generate hotel power off the main engine. 

California's 111 intrastate passenger trains 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 includes fuel consumption for the two switch locomotives that are operated only to support passenger train operations. Intrastate passenger trains 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 regional passenger trains generally operate 365 days per year (e.g., Pacific Surfliner, 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.  

3. Class III Railroads

Class III railroads typically operate either short haul or switcher-terminal locomotives.  California has twenty Class III railroads that operate 120 intrastate locomotives.  California's Class III railroad intrastate operations can generally be segregated into two major subset groups: switcher-terminal operations (such as Pacific Harbor Lines which operates in Los Angeles and Long Beach harbors and Modesto Empire and Traction which operates in the Modesto industrial railyard) and short haul operations (such as San Joaquin Valley Railroad and the California Northern Railroad).   California has three interstate Class II/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 size.  Engine size ranges from 150 horsepower to 3,000 horsepower, averaging about 1,640 horsepower, which is about half the average engine size of the locomotives used for intrastate passenger train operations.  California's Class III railroads consume on average about 27,800 gallons of diesel fuel annually per locomotive.  In many cases, Class III shortline railroads will purchase older locomotives when they are retired by Class I railroads.  As such, the locomotives operated by Class III railroads are typically older compared to those operated by Class I railroads.  California's Class III railroads operate intrastate locomotives that are on average       40 years old, with an age-range of 24 to 62 years.  Based on the ARB survey results, Class III railroads consume an estimated 3.3 million gallons annually statewide.  This information is summarized in Table VI‑3.  

Table VI‑3:
Profile of Class III Railroad Intrastate Locomotives
Class III Intrastate

Locomotives
Range

(HP)
Avg.

(HP)
Age Range

(Years)
Average Age

(Years)
Total Annual

Fuel Consumption

(Gallons)
Avg. Annual Fuel Consumption Per

Locomotive

(Gallons)

120
150-3,000
1,640
24-62
40
3,336,000
27,800

4. Industrial and Military Locomotives

Industrial and military locomotives are used by individual companies (e.g., oil, chemical, agricultural) and the military for localized operations.  These types of locomotives are typically less than 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 industrial locomotives ranging 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 confined yard or area. U.S. EPA's locomotive regulations specifically define that engines with rated horsepower of less than 750 kw (1,006 hp) are not locomotives (40 CFR Parts 86 and 89) for purposes of the federal locomotive regulations. 

ARB staff did not survey industrial and military locomotive operators in California due to the difficulty in identifying all of the individual organizations with these types of locomotives.  However, ARB staff did receive information from a railroad industry organization with a list of known industrial locomotives in the SCAQMD and SJVUAPCD.  ARB staff also did internet searches to identify known locomotive rosters for military and other industrial locomotives located in other areas in California. Based on available information, it is estimated that individual companies and the military operate approximately 117 intrastate industrial and military locomotives in California.
AI. Fuel Consumption for California's Intrastate Locomotives

Table VI‑4 presents estimates of the fuel consumption for the Class I freight, passenger train, and Class III railroads intrastate locomotives, by region of the state.  As can be seen, statewide intrastate locomotives consume over 47 million gallons of diesel fuel annually, which represents about 1.0 percent of California's total estimated annual diesel fuel production of about 4.6 billion gallons (both CARB and U.S. EPA on-road).  Of the 47 million gallons consumed annually by intrastate locomotives, about 60 percent (28.4 million gallons) is CARB or CARB low sulfur diesel fuels (CARB diesel fuel already meeting a 15 ppmw sulfur cap).  The remainder of the   47 million gallons consumed by intrastate locomotives is primarily EPA on-road diesel fuel (over 18 millions gallons), with a small amount of high sulfur federal nonroad diesel fuel (300,000 gallons annually).  

Table VI‑4:
Intrastate Locomotive Diesel Fuel Consumption by Region
(Millions of Gallons)

Region
CARB

Low Sulfur
CARB
U.S. EPA On-road
U.S. EPA Nonroad
Total

South Coast
5.0
3.9
10.1
0
19.0

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

Sacramento Area
0
2.9
0
0
2.9

San Diego
0.8
0.1
0
0
0.9

REST OF STATE
0
2.7
1.0
0.1
3.8

Total *
5.8
22.6
18.3
0.3
47.0

* may not add due to rounding.

As can be seen in Table VI‑5 below, Class I freight intrastate locomotives accounted for        23.3 million gallons, or about half (50 percent) of the total intrastate locomotive fuel volume.  Nearly 17 million gallons or 73 percent of Class I freight railroad intrastate locomotive diesel fuel consumption is non-CARB diesel fuel, but which meets U.S. EPA on-road diesel fuel specifications.  

Table VI‑5:
Intrastate Locomotive Diesel Fuel Consumption By Type of Railroad
(Millions of Gallons)

Type of Railroad
CARB

Low Sulfur
CARB
U.S. EPA On-road
U.S. EPA Nonroad
Total

Class I Freight
0
6.4
16.9
0
23.3

Passenger Trains
5.8
14.1
0.5
0
20.4

Class III 
0
2.1
0.9
0.3
3.3

Total *
5.8
22.6
18.3
.3
47.0

* Numbers may not add due to rounding.

Passenger trains consume over 20 million gallons of diesel fuel annually, about 43 percent of the state's intrastate locomotive diesel fuel consumption, which is an amount slightly less than the Class I freight railroads. However, most of the passenger train diesel fuel consumption is CARB diesel, with less than 500,000 gallons annually of EPA on-road diesel fuel used, or about            2 percent of their total diesel fuel consumption.   It is interesting to note that almost 30 percent of the passenger train diesel fuel consumption is low sulfur (15 ppmw) CARB diesel. 

Class III railroads represent a small percentage (7 percent) of the intrastate locomotive diesel fuel consumption, with 3.3 million gallons of total annual diesel fuel consumption and nearly two-thirds (65 percent) of their diesel fuel consumption being CARB diesel fuel.  The Class III railroads consume slightly over 1 million gallons annually of non-CARB diesel fuel.   

AJ. Interstate Locomotive Activities in California

Both UP and BNSF have extensive national railroad freight operations.  A component of those operations is the flexibility to move locomotives around the country to locations where they are needed.  Because of this, unlike intrastate locomotives where the locomotives typically never leave the state, the in-state operations of interstate line-haul locomotives present in California are typically transitory in nature.   An interstate locomotive present in California on one day may end up in another part of the country within a matter of days.  This is in contrast to intrastate locomotives which typically never leave the state.

Interstate line-haul locomotives are typically powered by engines of 4,000-6,000 horsepower and a particular interstate locomotive may not remain in California for an extended period.  As is discussed in the following sections, these locomotives consume significant quantities of diesel fuel, and are responsible for a significant quantity of emissions.

1. Interstate Locomotive Fuel Consumption

Table VI-6 shows the California diesel fuel consumption of both intrastate and interstate locomotives operated by UP and BNSF.

Table VI‑6:
Class I Freight Locomotive Fuel Consumption in California

(Millions of Gallons)

Type of Locomotive Activity
CARB Low Sulfur
CARB
U.S. EPA On-road
U.S. EPA

Nonroad
Total

Intrastate
0
 6.4
16.9
0
 23.3

Interstate
0
11.5
89.0
70.0
170.5

Total
0
17.9
105.9
70.0
193.8

As can be seen from Table VI‑6, intrastate locomotive fuel consumption represents only a small portion (about 12 percent) of the total fuel consumed by Class I freight locomotives in California. The remaining fuel consumption is in interstate locomotives.  These locomotives consume about 11.6 million gallons of CARB diesel fuel and almost 90 million gallons of       U.S. EPA on-road diesel fuel in California annually.  Typically, the CARB and U.S. EPA on-road diesel fuel consumed in California by interstate locomotives is supplied from a railyard or other fueling facility in California.

However, unlike intrastate locomotives, where all of the fuel consumed by the locomotive is supplied within the state, interstate locomotives consume significant quantities of fuel supplied out-of-state and brought into the state in the locomotive’s on-board fuel tanks.  This diesel fuel 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 freight railroads, not all of the diesel fuel consumed by interstate locomotives meets on-road (either CARB or U.S. EPA) diesel fuel standards.

2. Interstate Locomotive Emission Inventory

Commensurate with their substantially larger fuel consumption, emissions from interstate locomotives are more significant than those from intrastate locomotives.  Table VI‑7 shows the emission inventory for Class I freight locomotives in California.

Table VI‑7:
Interstate Locomotive Emission Inventory

(tons per day)

Region
NOx
PM
SOx

South Coast
24.9
0.6
1.1

Bay Area
6.2
0.2
0.3

San Joaquin
22.0
0.5
1.0

Sacramento Valley
21.0
0.5
1.0

South Central Coast
6.7
0.2
0.3

San Diego
0.2
0
0

Mojave Desert 
46.0
1.3
2.1

Rest of the State
26.6
0.7
1.2

Total
153.6
4.0
7.0

As can be seen in Table VI-7, Mojave Desert Air Basin accounts for 30 percent of the total interstate locomotive NOx and PM emissions in California.  SCAQMD, San Joaquin Valley, and Sacramento Valley each account for 17 percent of the total NOx and PM interstate locomotive emissions.  Combined these four regions of the state account for over 80 percent of the statewide NOx and particulate emissions from interstate locomotives.

AK. Summary of the Benefits of Clean Fuels in Diesel-Electric Locomotives

In this section, staff has provided a summary of the benefits of cleaner fuels in diesel-electric locomotives.

1. NOx

In 2000, the Southwest Research Institute (SWRI) conducted a test program to quantify emissions of two types of locomotive engines using selected diesel fuels. Emission testing 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 measurements were performed on six late-model locomotives:  

· Three (3) - 4,000 horsepower EMD SD70MAC

· Three (3) - 4,400 horsepower GE DASH944CW

This test program made regulated and selected unregulated exhaust emission measurements on six locomotives, each operating on commercially available CARB diesel fuel, federal on-highway diesel, and a high-sulfur (4,760 ppmw) nonroad diesel fuel.  Due to the fact that the sulfur level of the "high sulfur" 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 sulfur level of 3,190 ppmw.  This fourth fuel is considered to be more representative of high sulfur nonroad diesel fuels used by the railroads.  Table VI‑8 shows some of the key properties of these four test fuels.  

Table VI‑8:
SWRI Locomotive Test Program: Key Diesel Fuel Properties
Property
ASTM

Test

Method
CARB
U.S. EPA On-road
U.S. EPA Nonroad



Test Fuel
In-Use Levels
Test Fuel
In-Use Levels
Test Fuel
Test Fuel

Sulfur (ppmw)
D2622-94
50
140
330
360
4,760
3,190

Cetane Index
D976
52.0
50
47.8
45
48.6
46.5

Aromatics

(% Volume)
D5186-96
22.4
19
32.2
35
34.4
39.8

A summary of the relative emissions difference for the line haul weighted NOx results from the test program are shown below in Table VI‑9.  The test program indicated that the CARB test fuel emitted 3.4 percent lower NOx than the EPA low sulfur test fuel and about 6.7 percent less NOx than both of the high sulfur test fuels.  However, ARB staff believes 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 about 35 percent by volume, 3 percent by volume higher than the test fuel used.  In addition, the aromatics content of average CARB diesel is about 19 percent, about 3 percent less than the CARB 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 differences would tend to suppress the NOx emissions benefits.  As such, ARB staff believes that the actual NOx emission benefits are closer to those shown from going from nonroad diesel fuel to CARB diesel fuel.  As a result, CARB staff expects about a 6 percent reduction in NOx emissions from the use of CARB diesel fuel versus EPA on-road and nonroad diesel fuels.  This estimate is more in line with a much larger body of test results of diesel engines that use lower aromatic and higher cetane diesel fuels.

Table VI‑9:
NOx Emissions Comparison - ARB Test Fuel vs. Others

Engine
Cycle
U.S. EPA

On-road
U.S. EPA Nonroad




Hi Sulfur (0.5%)
Hi Sulfur (0.3%)

BNSF 9693
2-stroke
‑3.0%
‑6.3%
NA

BNSF 9754
2-stroke
‑3.8%
‑4.1%
NA

BNSF 9696
2-stroke
‑4.7%
‑7.1%
NA

UP9715
4-stroke
‑2.6%
‑7.9%
‑6.0%

UP9724
4-stroke
‑4.3%
‑8.2%
‑5.6%

UP 9733
4-stroke
-2.5%
-6.2%
-5.1%

Average Difference

‑3.4%
‑6.7%
‑5.6%

2. SOx

Intrastate 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 fuel 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

Directly Emitted PM

The SWRI study also examined the PM benefits of CARB diesel fuel relative to U.S. EPA fuels.  The findings of the SWRI study indicated that the PM emissions were significantly lower on the CARB diesel fuel and 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 fuel as compared to the high sulfur diesel fuels.  The difference between the CARB test diesel fuel and the EPA on-road test diesel fuel was small. Only on one engine were the PM results significantly lower with the CARB diesel fuel as compared to U.S. EPA on-road diesel fuel.  Part of the reason the differences were small is that at low diesel fuel sulfur levels, the relatively high engine oil consumption (and its contribution to PM emissions) masks the differences in fuel properties.  

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

Indirectly Emitted PM:

SOx emissions from diesel-powered engines are proportional to fuel sulfur levels.  As was discussed in Chapter V, SOx emissions result in the formation of secondary particulate in the atmosphere.  The U.S. EPA estimates that SO2 reacts in the atmosphere to form either ammonium sulfate or ammonium bisulfate.

The U.S. EPA estimates that about 12 percent of SO2 emitted in urban areas is converted in the atmosphere to sulfate PM.  Using U.S. EPA's methodology, which assumes 12 percent of the SO2 forms sulfate PM, and correcting for the differences in the molecular weight between ammonium sulfate and ammonium bisulfate and SO2, staff estimated the indirect PM reductions from the use of CARB diesel fuel. 

Like SOx, NOx emissions serve as a precursor to the formation of secondary particulate matter emissions.  This formation is through the oxidation of NOx into nitric acid, which then reacts with gaseous ammonia to form ammonium nitrate. Staff estimates that the NOx emission reductions achieved through 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 intrastate locomotives and harborcraft.  

Harborcraft - California Operations and Emissions

This chapter provides an overview of the different types of diesel powered harborcraft operating in California.  In this chapter, staff also 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 harborcraft conducted by the ARB staff.  The survey collected information about the various commercial harborcraft operating in California to help update the statewide emissions inventory for commercial marine vessels operating in the State.  The survey did not collect information on recreational 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 harborcraft emissions inventory.

AL. Types of Harborcraft Operating in California

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, 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 oceangoing ships into and out of berths, or to tow barges (unpowered vessels) between ports.

Commercial Fishing 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 fire/rescue, law enforcement, hydrographic surveys, spill/response, research, training, and construction.

Crew/Supply Boats: Vessels used for carrying personnel and supplies to and from off-shore 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 means of transportation, while excursion vessels are often used for pleasure and tourism (harbor tours, weddings, etc.).

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

Recreational Vessels: Diesel powered vessels used for pleasure, including cabin cruisers, inboard runabouts, and yachts.

Table VII‑1 below shows a breakdown by the number of vessels for each sector of commercial harborcraft, based on the ARB’s 2002 survey.  As shown, commercial fishing 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 sterndrive vessels and very few outboard designs (“Final Regulatory Support Document: Control of Emissions from Unregulated Nonroad Engines;” U.S. EPA, September, 2002). 

Table VII‑1:
Commercial Harborcraft Use
Type of Vessel
Number of Vessels
Total

Commercial Fishing Boats
2,520
64%

Charter Fishing Boats
512
13%

Ferry/Excursion Boats
412
11%

Tug Boats
128
3%

Other
136
3%

Work Boats
87
2%

Crew Boats
70
2%

Tow Boats
35
1%

Pilot Boats
24
1%

Total *
3,924
100%

* Based on December 2002 ARB Commercial Harborcraft Survey, USCG, CDFG and other sources.

AM. Harborcraft Operational Range

As mentioned above, harborcraft are marine vessels that operate primarily along California’s coastline, and in inland waterways.  As shown in Figure VII‑1, most commercial harborcraft spend the majority of their time operating within 25 miles of shoreline, with very little operation greater than 100 miles offshore.  This is significant because it means that the majority of their emissions are likely to impact California’s air quality.   More specifically, their emissions are primarily within “California Coastal 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 offshore as shown in Figure VII‑2.  Development of the definition of CCW was based on over 500 thousand island, shipboard, and coastal meteorological observations.  These data were taken from official records of a number of agencies including the U.S. Weather Bureau, Coast Guard, Navy, Air Force, Marine Corps., Civil Aeronautics Administration and Army Air Force. (“Report to the California Legislature on Air Pollutant Emissions from Marine Vessels;” ARB, 1984).

Figure VII‑1
Percent of  Vessel Hours Operated at Varying Distances from Shore
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Figure VII‑2:
California Coastal Waters
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AN. Harborcraft Distinction from Oceangoing Ships

Harborcraft include all marine vessels except oceangoing ships.  Oceangoing ships are not distinct from harborcraft because they travel internationally, generally burn heavy fuel oil in their main engines, and often do not take on fuel when they visit California ports.  Oceangoing ships are generally defined as vessels that meet any one of the following criteria: 

(1) a foreign trade vessel with a “registry” endorsement on their United States Coast Guard certificate of documentation, or registration under the flag of another country.

(2) a vessel greater than or equal to 400 feet in length overall (LOA) as defined in 50 CFR § 679.2.

(3) a vessel of 10,000 gross tons (GT ITC) or greater per the convention measurement (international system) as defined in 46 CFR 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 California’s ports are foreign-flagged vessels, the first criteria will cover the vast majority of oceangoing ships in California.  The remaining three categories cover oceangoing ships involved in the domestic trade, such as tankers traveling between California and Alaska, and cargo vessels traveling between California and Hawaii.  

AO. Types of Engines Used in Commercial Harborcraft

Harborcraft have one or more propulsion engines, 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 the remaining have more than two.  Data on the manufacturers of propulsion engines is provided in Figure VII‑3.  As shown, Detroit Diesel engines are most common, followed by Caterpillar, Cummins, and a number of other manufacturers.  Table VII‑2 shows the range and average horsepower for different types of harborcraft.  As shown, these engines range in horsepower from less than 50 to nearly 4,000.  In general, tugs have the highest horsepower engines, averaging about 1300 horsepower.  Commercial fishing and work boats, at the other end of the spectrum, averaged a little over 200 horsepower.

Figure VII‑3:
Commercial Harborcraft Propulsion Engine Manufacturers
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Table VII‑2:
Propulsion Engine Horsepower 

Type of Vessel
Horsepower


Range
Average

Commercial Fishing Boats
8 – 1,485
230

Commercial Passenger Fishing Boats
80 – 1,400
381

Ferry Boats
35 – 3,110
733

Tug Boats
24 – 3,600
1,274

Work Boats
15 – 1,300
239

Other
28 – 764
281

Crew Boats
225 – 750
439

Tow Boats
24 – 1,500
500

Pilot 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 survey, about 40 percent of harborcraft 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 VII‑4 provides information on the manufacturers of these engines.  Detroit Diesel engines are the most prevalent, as with propulsion engines.  Table VII‑3 shows the power range for auxiliary engines used on different types of harborcraft.  As shown, these engines ranged from 4-400 horsepower. 

Figure VII‑4:
Harborcraft Auxiliary Engine Manufacturers [image: image18.wmf]
Table VII‑3:
Quantity of Auxiliary Engines and Average Horsepower 
Type of Vessel
Horsepower


Range
Average

Commercial Fishing Boats
6 - 300
71

Tug Boats
7 - 300
111

Ferry Boats
10 – 400
94

Commercial Passenger Fishing Boats
4 – 185
50

Other
10 – 240
56

Work Boats
9 – 221
101

Crew Boats
16 – 110
79

Tow Boats
18 – 175
79

Pilot Boats
N/A
30

Fuel Consumption in Commercial and Recreational Harborcraft

Harborcraft are estimated to consume nearly 90 million gallons of diesel fuel annually, as shown in Table VII-4.  This estimate relies on data from ARB’s 2002 Commercial Harborcraft Survey.  Specifically, total annual fuel consumption from commercial harborcraft is estimated using the average annual fuel consumption per vessel from the survey respondents, and scaling this up for the total estimated number of commercial harborcraft in California.  For recreational craft, diesel fuel consumption is estimated 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 following: 

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

(6) information provided by the major suppliers of marine fuels in California. These suppliers 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 CARB diesel fuel is supplied to marine vessels as well as on-road heavy duty trucks, since the small volumes do not justify a dual distribution system.  Suppliers indicated that very little federal nonroad diesel fuel is used by harborcraft in California; and

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

Table VII‑4:
Harborcraft Fuel Consumption by Region
(Millions of gallons)

Type of Vessel
Total 
CARB
U.S. EPA On-Road

Commercial Harborcraft (CHC)*




S.F. Bay Area Air Basin
27.0
10.2
16.8

South Coast Air Basin
23.8
10.8
13.0

North Coast Air Basin
6.0
6.0
0

All Other Areas
25.5
10.0
15.5

Total CHC
82.3
37.0
45.3

Recreational Craft**




S.F. Bay Area Air Basin
0.4
0
0.4

South Coast Air Basin
1.8
0
1.8

North Coast Air Basin
0.1
0.1
0

All Other Areas
2.7
0
2.7

Total Recreational Craft
4.9
0.1
4.9

Harborcraft Total
87
37
50

*
Commercial fuel consumption estimates based on 2002 ARB Commercial Harborcraft Survey.  All ferries 

**
Recreational fuel consumption estimates based on 2003 ARB Emissions Inventory (See Appendix E)
Table VII‑5 shows the fuel consumption by type of harborcraft.  As shown, ferries consume the largest amount of fuel, followed by commercial fishing vessels, and tugboats.

Table VII‑5:
Harborcraft Fuel Consumption by Type of Vessel

(Millions of gallons)

Type of Vessel
Total
CARB
U.S. EPA On-Road

Commercial Harborcraft (CHC)*




Ferry/Excursion 
31.5
31.5
0

Commercial Fishing 
17.4
4.5
12.9

Tugs
12.6
0.2
12.4

Charter Fishing
9.8
0.5
9.3

Tow Boats
4.7
0
4.7

Crew and Supply
3.7
0.3
3.4

Work Boats   
1.5
0.1
1.4

Pilot
0.7
0
0.7

Other
0.4
0
0.4

Total CHC
82.3
37.0
45.3

Recreational Craft**
  4.9
 0.1
  4.9

Harborcraft Total
87
37
50

*
Commercial fuel consumption estimates based on 2002 ARB Commercial Harborcraft Survey. 

**
Recreational fuel consumption estimates based on 2003 ARB Emissions Inventory (See Appendix XX)

AP. Benefits of Clean Fuels in Harborcraft

The benefits of cleaner fuels, such as CARB diesel fuel, in harborcraft are the same as those discussed for locomotives in Chapter VI.  In summary, staff estimates that harborcraft would realize emission reductions of 6 percent NOx, 14 percent PM, and over 95 percent SOx from the use of CARB diesel fuel.  In addition, the SOx emission reductions would also provide a significant reduction in sulfates which would form PM indirectly.

Proposed Amendments for Intrastate Locomotives

In this chapter, staff’s proposed amendments extending the California motor vehicle diesel fuel standards to diesel fuel used in intrastate locomotives are discussed. The full text of the proposed regulatory language is contained in Appendix A.  A discussion of the alternative regulatory concepts considered is provided in Chapter X.

AQ. Diesel Fuel Sold to Intrastate Locomotive Operators Statewide Beginning January 1, 2007

ARB staff is proposing that, beginning January 1, 2007, diesel fuel sold, supplied, or offered for  use in California intrastate diesel-electric locomotives statewide be required to meet the specifications for vehicular diesel fuel, as specified in Title 13, CCR, sections 2281, 2282, and 2284. 

The proposed effective date will ensure implementation of the proposed amendments prior to U.S. EPA's nonroad diesel fuel program implementation date of June 1, 2007.  In addition, ARB 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 and CARB low sulfur (15 ppmw) diesel fuel for on-road, off-road, and stationary sources in California 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, 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 NOx and PM emission reductions provided by the aromatic component of the CARB diesel fuel program.

AR. 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 intended to provide a less costly mechanism to comply with the proposed amendments.  The AECP 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 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. In addition, adequate enforcement provisions would be required.  Further, a proposed AECP would need to be as protective as the use of CARB diesel in terms of reducing exposure to diesel PM for individuals living in areas that have existing local air pollution or localized air toxic impacts. 

The AECP provisions are intended to provide the flexibility to intrastate locomotive operators to consider any combination of fuels, equipment, or operational changes at one or more of their rail facilities in the State.  Some examples of these changes might include:

· The increased use of CARB diesel fuel in interstate locomotives.

· The use of alternative diesel fuels, such as biodiesel and emulsified fuels.

· Exhaust aftertreatment devices, such as diesel particulate filters or diesel oxidation catalysts.

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

· Replacement of a portion of the existing fleet with less polluting 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.

AS. Definitions for Intrastate Locomotives

In this section, staff examines the proposed amendments and definitions recommended for diesel-electric locomotive and intrastate locomotive.

1. Definition of a Diesel-Electric Locomotive

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 freight, 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. Definition 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 traveled occur within the boundaries of the state of California.  This definition includes, 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.  

Staff is proposing to not include in the definition of California intrastate locomotives those line-haul freight locomotives meeting the U.S. EPA’s “Tier II” locomotive emission standards (for both NOx and PM) which primarily move freight into and out of the SCAQMD. This is in recognition that by 2010, both UP and BNSF will, under the federally enforceable railroad MOU in the SCAQMD, be required to meet a “Tier II” fleet average for NOx 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, beginning 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 and not to the use of CARB diesel.       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.

However, under staff’s 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 around railyards in the SCAQMD.

D.
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 fuel 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 regulation – section 93116, title 17, CCR – would regulate diesel fuel used in intrastate locomotives and harborcraft as an Air Toxic Control Measure (ATCM) for nonvehicular sources.  Both regulations would provide that all diesel fuel sold, offered for sale or supplied for use in harborcraft and 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 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.

Proposed Amendments for Commercial and Recreational Harborcraft

In this chapter, staff’s proposed amendments extending the California motor vehicle diesel fuel standards to diesel fuel used in commercial and recreational harborcraft are discussed. The full text of the proposed regulatory language is contained in Appendix A.  A discussion of the alternative regulatory concepts considered is provided in Chapter X.

AT. Diesel Fuel Sold to Harborcraft Operators in the SCAQMD Beginning January 1, 2006.

ARB 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 specified in title 13, CCR, sections 2281, 2282, and 2284. 

The early implementation date for the SCAQMD is proposed in order to satisfy emission reduction commitments for harborcraft, as contained in the 2003 Statewide Strategy of the California SIP.  Specifically, the use of cleaner fuels (including CARB diesel fuel) for harborcraft is included in Measure Marine-1:  Pursue Approaches to Clean Up the Existing Harborcraft Fleet – Cleaner Engines and Fuels.  

The 2003 Statewide Strategy requires a total 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 beginning in 2006, and enable advanced control technologies to provide additional emission reductions in the future.

AU. Diesel Fuel Sold to Harborcraft Operators Statewide Beginning January 1, 2007

ARB staff is proposing that, beginning January 1, 2007, diesel fuel sold, supplied, or offered for use in commercial or recreational harborcraft statewide be required to meet the specifications for vehicular diesel fuel, as specified 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 June 1, 2007.  In addition, CARB 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 and CARB low sulfur (15 ppmw) diesel fuel for on-road, off-road, and stationary sources in California 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, 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 NOx and PM emission reductions provided by the aromatic component of the CARB diesel fuel program.

AV. 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.

Staff is proposing that the definition of harborcraft include a subset of all marine vessels.  "Marine vessels" would be defined as any ship, boat, watercraft, or other artificial contrivance used as a means of transportation on water.  This includes recreational as well as commercial vessels.  To exclude ocean-going ships, the definition 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 registration under the flag of another country.

· Vessels greater than or equal to 400 feet in length overall (LOA) as defined in 50 CFR § 679.2. 

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

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

D.
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 fuel 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 regulation – section 93116, title 17, CCR – would regulate diesel fuel used in intrastate locomotives and harborcraft as an ATCM for nonvehicular sources.  Both regulations would provide that all diesel fuel sold, offered for sale or supplied for use in harborcraft and 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 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.

Alternatives Considered

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

AW. Alternatives Considered for Intrastate Locomotive Diesel Fuel

Staff evaluated five alternatives to the proposed amendments for intrastate locomotives 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 III railroads locomotives to have to comply with the CARB diesel fuel requirements. 

· 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 until June 1, 2012.

· Requiring diesel fuel for use by all intrastate locomotives in the SCAQMD to meet the CARB 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 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 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 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 California, reducing the potential benefits of this option.

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

AX. Alternatives Considered for Harborcraft Diesel Fuel

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 fuel program. Further, this alternative would not provide the NOx and PM emission reductions required under Measure Marine-1:  Pursue Approaches to Clean Up the Existing Harborcraft Fleet – Cleaner Engines and Fuels in the 2003 SCAQMD SIP.  A discussion of the cost and emission impacts of these alternatives is provided in Chapter XIII.

Environmental Effects of the Proposed Amendments to the Diesel Fuel Regulations

This chapter discusses the environmental impacts of the proposed amendments to extend the applicability of the CARB diesel fuel regulations to diesel fuel used in intrastate locomotives and  harborcraft.

AY. Legal Requirements Applicable to Analysis

The California Environmental Quality Act (CEQA) and ARB policy require an analysis to determine the potential adverse environmental impacts of the proposed standards.  Because the ARB’s program involving 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 included in the ARB’s Staff Report in lieu of preparing an environmental impact report or negative declaration.  In 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 Final Statement of Reasons for the proposed amendments.  

Public Resources Code section 21159 requires that the environmental impact analysis conducted by the ARB include the following: 

· An analysis of the reasonably foreseeable environmental impacts of the methods of compliance;

· An analysis of reasonably foreseeable mitigation measures; and 

· An analysis of reasonably foreseeable alternative means of compliance with the standard.  

Compliance with the proposed amendments is expected to directly affect air quality and have minimal indirect affects on other environmental media as a consequence of the air quality impacts.  Staff's analysis 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 and adopt any feasible mitigation measures that would minimize any significant 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: 

· Ensure compliance with California's State Implementation Plan (SIP). 

· Provide necessary emission reductions towards achieving state and federal ambient air quality standards. 

· Enable the retrofit of existing intrastate locomotives and commercial and recreational harborcraft with aftertreatment control technologies. 

· Reduce the risk from diesel PM emissions as required by the 2000 California Diesel Risk Reduction Plan (DRRP).  

Alternatives to the proposed amendments have been discussed in the previous chapter of this report.  ARB staff has concluded that at this time, there is no alternative means. 

AZ. Effects on Air Quality

Intrastate locomotives and harborcraft (with the exception of ferries) are not currently required to use fuel that meets CARB diesel formulation requirements.  However, a significant portion of these source categories are already 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 CARB diesel fuel which will result in lower NOx, PM, and SOx emissions from intrastate locomotive and harborcraft diesel fueled engines.  Requiring the use of CARB diesel in intrastate locomotives and harborcraft will have a positive air quality impact by reducing ambient levels of ozone and both primary and secondary emitted PM.  

1. Reduced Ambient Ozone Levels

Emissions of NOx and ROG are precursors to the formation of ozone in the lower atmosphere.  Exhaust from diesel engines contributes a substantial fraction of ozone precursors in any metropolitan area.  Therefore, reductions in NOx 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 and emergency visits for respiratory problems. 

2. Reduced Ambient PM Levels

Emissions of diesel PM directly affect PM levels in both urban and rural areas and impact contributions to local air toxics impacts.  Sulfur in diesel fuel contributes to ambient levels of secondary fine PM through the formation of sulfates, 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 contaminants (diesel PM) through the use of CARB diesel fuel in intrastate locomotive and harborcraft diesel engines.  

3. Reduced Ambient Sulfur Dioxide Levels

The proposed amendments would ensure that intrastate 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 reduction in SO2 emissions. The proposed amendments will ensure that intrastate locomotives and harborcraft are using low sulfur (15 ppmw) diesel fuel and eliminates 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 sulfur (15 ppmw) requirements in 2012.

4. Enabling Advanced Control Technologies

The use of CARB diesel will also help provide added emissions benefits by enabling the implementation of the DRRP to reduce diesel PM emissions from existing intrastate locomotives and commercial and recreational harborcraft diesel-fueled engines. The proposed amendments will enable the retrofitting of existing intrastate locomotives and harborcraft diesel engines with sulfur sensitive catalytic after‑treatment control technologies to control diesel PM and oxides of nitrogen emissions. 

BA. Current Emission Inventory

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

1. Intrastate Locomotives

Below are ARB's emission inventory estimates for intrastate locomotives by type of railroad (Table XI‑1) and by the region of the state (Table XI‑2).  

Table XI‑1:
Emission Inventory from Intrastate Locomotives by Type of Railroad

(tons per day)

Type of Railroad
NOx
SOx
Particulate

Matter

Class I
22
0.2
0.5

Passenger Train
10
0.0
0.3

Class III
6
0.1
0.1

Total * 
38
0.3
1.0

* Numbers may not add due to rounding.

As can be seen in Table XI‑1, Class I freight railroads account 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 current high use of CARB and low sulfur (15 ppmw) CARB diesel fuel, have a smaller impact on emissions (especially for SOx) despite their significant fuel consumption (20.4 million gallons annually).  However, passenger trains still account for over 25 percent of the intrastate locomotive NOx emissions.  The emissions from the Class III railroads represent the smallest contributors to the emission inventory due to their lower fuel consumption.

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

Table XI‑2:
Emission Inventory from Intrastate Locomotives by Region of the State

(tons per day)
Region
NOx
SOx
PM

South Coast
12.9
0.1
0.3

Bay Area
8.2
0.1
0.2

San Joaquin
7.5
0.1
0.3

Sacramento Valley
4.2
0
0.1

South Central Coast
2.4
0
0

San Diego
1.2
0
0

Rest of the State
2.0
0
0

Total *
38.0
0.3
1.0




* Number may not add due to rounding.

2. Commercial and Recreational Harborcraft

Commercial Harborcraft

Based on the ARB’s 2003 emission inventory and the ARB commercial harborcraft survey, commercial and recreational harborcraft emissions statewide are estimated to be about 27 tons per day of NOx and about 1.5 tons per day of PM. Table XI‑3 presents the emissions data by air district.  

Table XI‑3:
Emission Inventory for Harborcraft by Region

(tons per day)

Region
NOx
SOx
PM

Commercial Harborcraft




S.F. Bay Area Air Basin
5.8
1.0
0.3

South Coast Air Basin
10.6
0.2
0.2

North Coast Air Basin
2.6
0.4
0.3

All Other Areas
5.0
0.3
0.5

Total
24.0
1.9
1.4

Recreational Vessels *




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

All Other Areas
1.5
0
0

Total
2.8
0.1
0.1

Total  **
27.0
2.0
1.5

* ARB 2003 Emissions Inventory (See Appendix E for details). 

** Numbers may not add due to rounding.

In evaluating this data, it is important to note that the current inventory is being updated, and ARB staff hope to have a revised inventory completed by the end of the year.   Preliminary results for this effort indicate that harborcraft emissions may be much higher than currently estimated.

Recreational Vessels

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

BB. Anticipated Emission Reductions

In this section, staff 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 fuel use and segregated by each of the railroad types.  As can be seen in          Table XI‑4, about 90 percent of the anticipated NOx, and about 80 percent of the directly and indirectly emitted PM emission reductions from the proposed amendments are from Class I intrastate freight locomotives. Passenger trains consume nearly as much diesel fuel as the Class I intrastate locomotives, but nearly all of their diesel fuel consumption is currently low sulfur      (15 ppmw) CARB or CARB diesel.  About 10 percent of the anticipated intrastate locomotive emission reductions are from Class III railroads.

Table XI‑4:
Emission Reductions from Intrastate Locomotives by Railroad Type

(tons per day)

Type of Railroad
NOx 
SOx
PM




Direct 
Indirect

Class I 
0.9
0.3
0
0

Passenger Train 
0
0
0
0

Class III  
0.1
0
0
0

Total *
1.0
0.3
0.05
0.06

* Numbers may not add due to rounding.

As can be seen in Table XI‑5, over 30 percent of the NOx and PM emission reductions associated with the proposed amendments would be realized in the SCAQMD.  Significant reductions of NOx and PM would also be realized in the SJVUAPCD and the Bay Area.  Also, the use of CARB diesel in intrastate locomotives and harborcraft is expected to reduce SOx emissions by over 95 percent.  

Table XI‑5:
Emission Reductions from Intrastate Locomotives by Region of State

(tons per day)

Region
NOx
SOx
PM




Direct
Indirect

South Coast
0.3
0.1
0.02
0.02

Bay Area
0.2
0.1
0.01
0.01

San Joaquin
0.2
0.1
0.01
0.01

Sacramento Region
0.1
0
0.01
0.01

South Central Coast
0.1
0
0
0.01

San Diego
0
0
0
0

Rest of the State
0.1
0
0
0.01

Total *
1.0
0.3
0.05
0.06

* Numbers may not add due to rounding.
2. Emission Reductions from Harborcraft

As shown in Table XI‑6, the total estimated 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 0.5 tons per day of directly and indirectly emitted PM.  In addition, SOx emissions would be reduced by nearly 1.5 tons per day.  These emissions reductions are significant when considering that the majority of harborcraft emissions are concentrated in and around California’s coastal nonattainment districts, and large commercial ports in particular.   The methodology used to calculate harborcraft emission reductions is described in Appendix F.  

Table XI‑6:
Emission Reductions for Harborcraft by Region of the State 

(tons per day)

Region
NOx
SOx
PM




Direct 
Indirect

Commercial Harborcraft *





S.F. Bay Area Air Basin
0.2
1.0
0
0.2

South Coast Air Basin
0.4
0.2
0
0

North Coast Air Basin
0
0.01
0
0

All Other Areas
0.2
0.3
0.1
0.1

Total 
0.8
1.5
0.1
0.3

Recreational Craft **





S.F. Bay Area Air Basin
0
0
0
0

South Coast Air Basin
0.1
0
0
0

North Coast Air Basin
0
0
0
0

All Other Areas
0.1
0
0.1
0

Total 
0.2
0
0.1
0

Total
1.0
1.5
0.1
0.3

*
Commercial fuel consumption estimates based on 2002 ARB Commercial Harborcraft Survey. 

**
Recreational fuel consumption estimates based on 2003 ARB Emissions Inventory (See Appendix D).  

3. Total Emission Reductions for Intrastate Locomotives and Harborcraft

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 intrastate locomotives and harborcraft would provide an estimated 2 tons per day of NOx emission reductions, nearly 2 tons per day of SOx emission reductions, and about 0.6 tons per day of directly and indirectly emitted PM emission reductions.

Table XI‑7:
Emission Reductions from Intrastate Locomotives and Harborcraft by Regions

(tons per day)

Region
NOx
SOx
PM




Direct
Indirect

South Coast
0.7
0.3
 0.05
0.1

Bay Area
0.5
1.0
 0.05
0.2

Rest of the State
0.8
0.5
0.10
0.1

Total *
2.0
1.8
0.2
0.4

* Numbers may not add due to rounding.

Table XI‑8 shows the anticipated emission reductions by source type.  As can be seen, Class I intrastate locomotives and harborcraft combined account for about 85 percent of both the total NOx and PM emission reductions.

Table XI‑8:
Emission Reductions from Intrastate Locomotives and Harborcraft

(tons per day)

Source Type
NOx 
SOx
PM




Direct 
Indirect

Class I 
0.9
0.3
0.1
0.1

Passenger Train 
0
0
0   
0

Class III  
0.1
0
0
0

Subtotal
1.0
0.3
0.1
0.1

Commercial Harborcraft
0.8
1.5
0.1
0.3

Recreational Harborcraft
0.2
0
0
0

Subtotal
1.0
1.5
0.1
0.3

Total *
2.0
1.8
0.2
0.4

* Numbers may not add due to rounding.

BC. Effects on Greenhouse Gas Emissions

Greenhouse gases (GHG) are predominantly comprised of carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O).  The gases differ in their atmospheric warming potential and as a result, the contribution of each gas is determined as equivalent CO2 emissions using conversion factors approved by the Intergovernmental Panel on Climate Change; for example, methane has 21 times the warming potential of carbon dioxide.  

Transportation is a large source of greenhouse gas emissions around the world. Table XI‑9 reports greenhouse gas emissions as million metric tons of carbon dioxide equivalent (MMTCO2 Eq.) for diesel and gasoline consumption in the transportation sector in California.  The CO2 emissions estimates for diesel consumption include non‑highway vehicles, ships, and trains which together are a small proportion of the total emissions.  The estimates of CH4 and N2O emissions are only for highway vehicles.  

Table XI‑9:
Greenhouse Gas Emissions from Diesel and Gasoline Consumption in the Transportation Sector in 1999

Greenhouse Gas
Global Warming Potential
GHG Emissions

(MMTCO2 Eq.)



Diesel
Gasoline

CO2
1
27.0
126.8

CH4
21
+
0.4

N2O
310
0.2
5.6


+  Does not exceed 0.05. 

Source:  California Energy Commission: Inventory of California Greenhouse Gas Emissions and Sinks: 1990-1999.  California Energy Commission Publication #600-02-001F-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 increase emissions of greenhouse gases, but the greenhouse effect from diesel production is expected to be substantially offset by the effect of a reduction in CO2 emissions from the use of the lower sulfur diesel fuel in diesel engines.  

Emissions of CO2 from refineries will increase due to the increased demand for energy for additional hydrogen production and additional processing to produce low sulfur diesel fuel.  Methane emissions are expected to increase due to natural gas production and distribution losses but these methane 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 will be in the fuel, increasing the hydrogen to carbon ratio and reducing CO2 exhaust emissions.  

BD. Impacts on the SIP in the South Coast and San Joaquin Valley

In this section, staff examines 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 Strategy for the California State Implementation Plan (Statewide Strategy) which reaffirms the ARB’s commitment to achieve the health-based air quality standards through specific near-term 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 full scope of emission reductions needed to meet federal 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 further emission reductions will be needed from all source categories to meet the long-term emission reduction targets included in the South Coast SIP.

1. Harborcraft

ARB 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 NOx emission reductions would provide the first increment of progress toward fulfilling ARB’s commitment for Measure Marine-1:  Pursue Approaches to Clean Up the Existing Harborcraft Fleet – Cleaner Engines and Fuels in the 2003 SCAQMD SIP.  

Under measure Marine-1, ARB anticipates reducing 2010 South Coast harborcraft NOx emissions by a total of 2.7 tons per day .  In addition to providing immediate NOx emission reductions, the low sulfur (15 ppmw) CARB diesel fuel will enable the use of exhaust treatment devices on harborcraft engines, another element of measure Marine-1.  The proposed amendments would have a minimal emissions benefit in the SJVUAPCD as harborcraft emissions are a relatively small part of the emission inventory in that region.

2. Intrastate Locomotives

ARB staff estimates that the proposed amendments would reduce NOx emissions by about 0.3 tons per day from intrastate locomotives in the SCAQMD in 2010. However, these new NOx 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 that 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 fuels in the locomotives, under the purview of the MOU, could be credited toward the existing locomotive SIP commitment, not towards ARB’s new 2003 SIP commitments.  However, emission reductions from passenger train and Class III railroads with intrastate locomotives could be credited to the SIP.

NOx emission reductions from intrastate locomotives not covered in the MOU, such as those in the San Joaquin Valley, would be creditable in the SIPs for those regions.  ARB staff estimates that this measure would reduce intrastate locomotive NOx emissions in the San Joaquin Valley by 0.2 tons per day in 2010.

BE. Health Benefits of Reductions of Diesel PM Emissions

The emission reductions obtained from this regulation 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 premature deaths by 2020 as a result of the emission reductions of primary and secondary PM obtained through the proposed regulations.

1. Primary Diesel PM  

Lloyd and Cackette estimated that, based on the Krewski et al. study, a statewide population-weighted average diesel PM2.5 exposure of 1.8 (g/m3 resulted in a mean estimate of 1,985  premature deaths per year in California.  (Lloyd/Cackette, 2001).  The diesel PM emissions corresponding to the direct diesel ambient population-weighted PM concentration of 1.8 (g/m3 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 tons/1,985 deaths).  Comparing the PM2.5 emission before and after this regulation, the proposed regulation is expected to reduce emissions by 3,054 tons at the end of year 2020, and therefore prevent an estimated 217 premature deaths (106-326, 95 percent confidence interval (95 CI)) by year 2020.  Prior to 2020, cumulatively, it is estimated that 66 premature deaths (33-100, 95 CI) would be avoided by 2010 and 141 (70-213, 95 CI) 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 regulation.

The estimated annual costs of the proposed regulation from 2006 to 2020 range from $444,000 to $3,038,465 (in 2004 $).  Since 93% of the estimated deaths prevented by this regulation would be attributed to PM emission reduction, we allocate 93% of these costs to PM emission reductions and 7% to NOx reductions.  To adjust for the time value of money, we discounted future costs to present value (at 5% real discount rate).  The average present value of costs per ton of PM would be $5,412 based on low cost estimate 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 (high cost estimate).  To estimate the costs of control per premature death prevented, we multiply the estimated 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 premature 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 value of avoiding one death (U.S. EPA, 2003).  As real income increases, the value of a life may rise.  The U.S. EPA further adjusted the $6.3 million value to $8 million (in 2000 $) for a 2020 income level.  Assuming that real income grew at a constant rate from 1990 and will continue 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 value 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 annual avoided deaths as weights, the weighted average value of reducing a future premature death discounted back to the year 2004 is $4.3 million at seven percent discount rate, 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.

2. Secondary Diesel PM

Lloyd and Cackette  also estimated that indirect diesel PM2.5 exposures at a level of 0.81 (g/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 NOx emission levels corresponding to the indirect diesel ambient PM concentration of 0.81 (g/m3 is 1,641 tpd (598,965 tpy).  Following the same approach as above, we estimate that reducing 669 tons of NOx emissions would result in one fewer premature death (598,965 tons/895 deaths).  Therefore, with the 10,403 ton reduction of NOx that is expected by the end of 2020, an estimated 16 deaths (8-24, 95 percent CI) would be avoided.  Similar to the calculation of premature 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 NOx emissions by the NOx 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 value of an avoided death by 36 to 75 times.

3. Additional Benefits

There are additional benefits associated with reducing diesel PM emissions.  These include:

· 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

· Decreased noncancer health effects associated with diesel PM. 

The proposed amendments to extend the applicability of CARB diesel fuel regulations to diesel fuel used in intrastate locomotives and commercial and recreational harborcraft are critical to the attainment of the emission and risk reduction targets in the Diesel Risk Reduction Plan (DRRP). 

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

This section examines the potential exposures and cancer health risks associated with exposure to PM emissions from intrastate locomotives and harborcraft.  A brief qualitative discussion is provided on the potential exposures of Californians to the diesel PM emissions from these sources.  In addition, a summary 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 methodology used to estimate the health risks are presented in Appendix G this report. 

1. Potential Exposures

As discussed previously, diesel-fueled locomotive and harborcraft engines are found 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 cannot measure the actual exposures to persons from the emissions of these emission sources.  However, modeling tools can be used to estimate potential exposures to the emissions from diesel-fueled locomotive and harborcraft engines.  

Based on the most recent emissions inventory, there are over 700 intrastate locomotive engines and 3,900 harborcraft engines operating in California.  These engines are distributed throughout California.  As mentioned previously, the locomotives typically operate as short haul, switcher, terminal, or manifest locomotives.  By virtue of their operation, many of these locomotives are found in urban areas near where people live such as railyards, short haul lines and passenger lines that travel through urban areas.  Harborcraft can also operate in areas where people may be nearby 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-fueled intrastate locomotives and harborcraft in California.  As presented below these exposures can result in potential cancer health risks.  

2. Health Risk Assessment

Risk 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-fueled 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 function of the age and horsepower of the engine, the emissions rate of the engine and the annual hours of operation.  Older engines tend to have higher pollutant emissions rates than newer engines, and the longer an engine operates, the greater the total pollutant emissions.  Meteorological 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 calm wind conditions.  How close a person is to the emissions plume and how long he or she breathes the emissions (exposure duration) are key factors in determining potential risk with longer exposures times typically resulting in higher risk.  

Because risk estimates for diesel-fueled locomotives and harborcraft engines are dependent on numerous factors and because these factors vary from location to location, ARB staff developed a generic risk assessment to represent possible operating scenarios for intrastate locomotives and harborcraft.  We evaluated two scenarios: excursion or ferry vessel activity within a port and a short-haul intrastate locomotive.  Two sets of meteorological data were used to represent the range of meteorological conditions in California.  West Los Angeles (1981) (West LA) was selected to provide meteorological conditions with lower wind speeds and more persistent wind directions, which will result in less pollutant dispersion and 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 annual average diesel PM concentration at varying distances from the locomotive or harborcraft activity. 

The estimated annual average diesel PM concentrations were then adjusted following the current risk assessment methodology recommended by the OEHHA and used by ARB in evaluating potential cancer risk from diesel PM emission sources.  (OEHHA, 2002a) (OEHHA, 2002b) (OEHHA, 2000)  Following the OEHHA guidelines, we assumed that the most impacted 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 annual average concentrations 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 analysis under the conditions outlined above, the estimated cancer risk for persons exposed to the emissions from a hypothetical excursion vessel or ferry in port and that live about 200 meters away, ranged from 50 to 280 potential cancer cases in a million.  The low end represents a the 65th percentile breathing rate results using the Richmond meteorological data and the high end, the 95th percentile breathing rate and West Los Angeles meteorological data.  For the locomotives, operation of a short-haul line through an urban neighborhood resulted in potential risks ranging from 4 to12 at a distance of 200 meters away from the locomotive activity.  The low end in this case represents the 65th percentile breathing rate results using the Long Beach meteorological data and the high end, the 95th percentile breathing rate and West Los Angeles meteorological data. 

The estimated risk levels presented here are based on a number of assumptions.  The potential cancer risk for actual situations may be less than or greater than those presented here.  For example, an increase in the emissions rate of an engine or the annual 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 from the engine would decrease potential risk levels.  The estimated 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 information provides an indication as to the potential relative levels of risk that may be attributed to diesel-fueled locomotives and harborcraft and to act as an example when performing a site-specific risk assessment for locomotives or harborcraft.

BG. Effects on Water Quality

The proposed amendments should have no significant adverse impacts on water quality.  One direct benefit of lowering the sulfur content limit is a reduction of emitted sulfur oxides, and particulate sulfate and consequently a reduction of atmospheric deposition of sulfuric acid and sulfates in water bodies.  The low sulfur diesel fuel will enable the use of aftertreatment devices to reduce NOx and diesel PM emissions from 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 fuel to surface water and groundwater can occur during production, storage, distribution or use.  The potential sources of such releases, which include underground storage tanks, above‑ground storage tanks, refineries, pipelines, and service stations, will be the same as with the current diesel fuel.  Also, the mechanisms by which the diesel fuel enters surface water or migrates in the subsurface at a site will be unchanged.  The factors that control the behavior of diesel in soil and water are not expected to be significantly different with the low sulfur fuel.  

The refining process to reduce the sulfur content of diesel fuel to 15 ppmw is not expected to result in a significant change in the chemical composition of the fuel.  Also, the expected increase 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 affect the activity of the fuel in soil and water, and any release of low sulfur diesel fuel to the environment should have no additional impact on water quality compared to the current diesel fuel.  

BH. 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 emissions.  ARB staff estimates that the retrofit of existing intrastate locomotives and commercial and recreational harborcraft could result in a significant 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 staff is currently determining the availability and feasibility of DPFs and other control technologies.  This reduction in potential cancer risk from diesel PM is necessary to achieve the Board's goals as defined in the DRRP.

Potential Impacts of the Proposed Amendments on the Availability of California Diesel Fuel

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

BI. Diesel Production in California Refineries

The proposal to extend CARB diesel fuel requirements to intrastate locomotives and harborcraft are not expected to have any significant impact on the ability of California to produce and supply adequate volumes of California diesel fuel.  In California, on-road diesel fuel (either CARB or U.S. EPA) is produced at 12 large refineries and two small refineries.  Based on information from the CEC, in 2001, these refineries produced 190 Mbpd of California diesel fuel, and nearly 110 Mbpd of U.S. EPA on-road diesel fuel (about 3 percent, or 9 Mbpd, of this production includes diesel fuel used by locomotives and marine vessels).  This is an increase in California diesel fuel production of more than 14 percent, and an increase of more than 12 percent for U.S. EPA on-road diesel fuel over 1998 levels.   Figure XII‑1 shows the annual diesel fuel production from California refineries from 1998 through 2002.

Figure XII‑1
California Refinery Diesel Production (1998 – 2002)
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Based on recent statewide diesel fuel consumption trends showing increases of nearly four percent per year, staff estimates that in 2007, nearly 231 Mbpd of California low sulfur diesel fuel will need to be produced to meet anticipated California 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.  

Figure XII‑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 fuel capacity is expected to be 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.

BJ. Diesel Capacity of California Refineries

Currently, California refineries have the capacity to produce about 190 Mbpd of California diesel fuel, and about 110 Mbpd 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 refiners to produce adequate volumes of CARB diesel fuel.  Because several refiners indicated that they will expand their ability to produce volumes of California diesel fuel, it is expected that California refining capacity to produce California diesel fuel will increase to 275 Mbpd by 2007.  In addition, the capacity of California refiners to produce U.S. EPA on-road diesel fuel will increase to about 120 Mbpd by 2007.  This is shown in Figure XII‑3.

Figure XII‑3
California Refiners’ 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 California refineries to increase their production of CARB diesel fuel 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 this should be significant for two reasons.  First, the ability of refiners to import U.S. EPA diesel from other parts of the country fuel to supply to neighboring states will be available.  Also, since there appears to be excess CARB diesel fuel production capacity available to California refiners, they have the ability to supply CARB diesel fuel to neighboring states as demand and market conditions allow.

Cost Analysis

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

BK. Costs to produce CARB diesel fuel

Today, only two types of diesel fuel are generally produced, supplied, or transported in California – U.S. EPA on-road diesel fuel and CARB diesel fuel, both meeting a 500 ppmw sulfur limit (limited quantities of CARB diesel fuel meeting a 15 ppmw sulfur limit are available). There currently exists little, if any, supply of diesel fuel not meeting either of these specifications (this is evident in the fuel usage data reported by intrastate locomotive and harborcraft operators in Chapters VI and VII).  Based on conversations with California refiners and the CEC, staff believes that when the proposed amendments are fully implemented in 2007, the diesel fuel supply market in California will be similar 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, staff has considered the likely diesel fuels expected to be generally available in California in 2007.  Based on the fact that intrastate locomotive and harborcraft operators will likely use, at a minimum, U.S. EPA on-road diesel fuel 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 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 limit of 10 volume percent (or an equivalent formulation limit)
.

BL. Effects of Staff’s Proposal on Fuel Prices

With respect to the impacts on diesel prices as a result of staff’s proposed amendments, it is very difficult to predict what will occur in the marketplace.  Supply/demand, crude oil prices, competitive market considerations, etc. predominately influence 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 staff’s estimate 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, 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 fuel taxes and refinery product markup.  Refiners will recover costs through increased diesel fuel markup if 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 difficult to predict how the proposed rule, which will result in a slight increase in the demand for CARB diesel fuel, will affect diesel pricing and volatility.  However, the proposed amendments should not impact the ability of California refiners to supply sufficient quantities of diesel fuel to the California market.  Conversations between ARB staff and California refiners, as well as with the staff of the CEC suggest that sufficient diesel refinery capacity already exists.  In addition, the implementation of the federal on-road and nonroad low sulfur diesel regulations, adoption of the California diesel fuel 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 than today.  In fact 2006 market conditions may be better able to readily adjust to any California diesel production requirements that occur in the future.

1. Evaluation of spot fuel prices for various grades of diesel fuel

In evaluating the impacts of production costs, staff believes it is most useful to examine how production costs have historically translated into fuel costs on the open market.  For diesel fuel supplied to locomotive and marine operators, this can be fairly represented by the diesel fuel spot market in California.   In the diesel fuel spot market, sizable batches of diesel fuel (generally supplied directly from a refinery or fuel importer) are traded for a negotiated price.  By using spot market prices, it is possible to remove such outside influences 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‑1, staff has graphed the incremental spot price differential between CARB diesel fuel and both U.S. EPA on-road diesel fuel, for the years 1996 through 2003.

Figure XIII‑1:

Incremental Spot Price Differential between CARB 

and U.S. EPA On‑road Diesel Fuel  

(1996-2003)


[image: image13.wmf]0

1

2

3

4

5

6

7

8

9

10

1996

1997

1998

1999

2000

2001

2002

2003

CARB vs EPA On-Road


As can be seen from Figure XIII‑1, 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.  In 1996, the incremental spot price differential between CARB diesel fuel and U.S. EPA on-road diesel fuel was about 9 cents per gallon.  By 2003, that differential had been reduced to about 3 cents per gallon. This price differential is consistent with the estimated incremental diesel fuel production cost of 3 cents per gallon.

These data indicate that the relative price differences between CARB and non-CARB diesel fuel in California has been steadily decreasing over the last 8 years.  Staff believes this is due to a number of factors, including:

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

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

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

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

BM. Other benefits from the use of low sulfur diesel fuel

Staff has identified several 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.  This is because fuel sulfur tends to produce acidic compounds that increases the corrosion wear of engine components.  

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 U.S. EPA estimates the reduced oil change intervals provide the single largest savings from using 15 ppm sulfur diesel fuel. Currently, engine manufacturers specify different oil change intervals as a function of diesel fuel sulfur levels. 

The U.S. EPA has estimated fuel operating cost savings attributed to the oil change interval.  The U.S. EPA estimates an oil change interval extension of 31 percent through the use of 500 ppmw sulfur fuel, resulting in a fuel operating cost savings of 2.9 cents per gallon.  They further estimate additional cost savings of 0.3 cents per gallon for the oil change interval extension that would be enabled by the use of 15 ppmw sulfur diesel fuel.  These savings will occur without additional new cost to the equipment owner beyond the incremental cost of the low-sulfur diesel fuel. These savings are dependent on changes to current maintenance schedules.  Such changes seem likely given the magnitude of the savings.  There are many mechanisms by which end-users could become aware of the opportunity to extend oil drain intervals.  First, it is typical practice for engine and equipment manufacturers to issue service bulletins regarding lubrication and fueling guidance for end-users. In addition, the equipment and end-user industries have a number of annual conferences that are used to share information, including information regarding appropriate engine and equipment maintenance practices.  The end-user conferences are also designed to help specific industries and business reduce operating costs and maximize profits, which would include information on equipment maintenance practices. There are trade journals and publications that provide information and advice to their users regarding proper equipment maintenance.  Finally, some nonroad users perform routine oil sample analysis to determine appropriate oil drain intervals, and in some cases to monitor overall engine wear rates to determine engine rebuild needs.

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

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

1. Staff’s estimate of anticipated costs

Based on staff’s belief that, over time, increased diesel fuel production costs will be passed on from producers to end users, staff has used the incremental fuel production cost estimate of         3 cents per gallon to estimate the potential statewide costs of the proposed amendments. These costs are based on both the volumes of non-CARB diesel fuel currently being consumed and the incremental diesel fuel production costs cited. 

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-CARB diesel fuel purchases to CARB diesel fuel.  This methodology assumes that those nonroad diesel fuel users who are currently using CARB diesel fuel will not experience any fuel price increases as a result of the proposed amendments since they will continue to purchase the same fuel that they buy today.  Staff believes this is a likely scenario, because in many portions of the state, CARB diesel fuel is the only fuel available, and the production costs of CARB diesel fuel are already being incurred and presumably reflected in current diesel fuel prices.  Because of this, the increased demand 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 being specified by the diesel fuel end user (i.e., for ferry operators and certain commuter train operators). 

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

Using the fuel use data provided in Chapters VI and VII, and the incremental production cost described above, staff has calculated the potential total statewide costs to intrastate locomotive and harborcraft operators associated with the proposed amendments.   In developing this data, staff has looked at 2 different periods: 2006, and 2007 and beyond.  This is necessary due to different implementation dates within the proposed amendments. The potential total annual statewide costs are shown in Table XIII‑1.  

Table XIII‑1:
Potential Total Annual Statewide Costs by Year

Cost Range
Potential Costs by Year


2006
2007+

Upper
$600,000
$3,040,000

Lower
$440,000
$2,060,000

As can be seen in Table XIII‑1, the potential first year costs (which would only be experienced in the SCAQMD) are expected to range from about $440,000 to $600,000.  When the proposed amendments become fully effective in 2007, the potential statewide costs are expected to range from $2.1 to $3 million. 

2. Estimate of anticipated costs based on comments from affected industry

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 quality diesel fuel, at below CARB diesel fuel market prices.  As a result, they believe that any requirements for the supply of CARB diesel fuel will necessitate the specification of CARB diesel fuel for future fuel purchases, resulting in higher fuel costs.  This will require that they incur the incremental additional fuel costs of 3 cents per gallon for both their current non-CARB diesel fuel being supplied, as well as for that volume of CARB diesel fuel already being supplied.

Based on this information, staff has estimated these affected industry stated costs.  These costs are presented below in Table XIII‑2. While this methodology yields potential annual fuel cost increases that are about 30 percent higher than those estimated by staff, this has little impact on the overall cost-effectiveness of the proposed amendments.

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

Year

2006
2007+

$770,000
$4,010,000

As previously discussed, staff does not believe that this methodology yields a realistic estimate of the anticipated costs of the proposed amendments.  Because the incremental fuel production costs of CARB diesel relative to other grade of diesel fuel are generally fixed, the methodology advocated by affected industry would result in fuel producers selling diesel fuel below their production costs.  While some diesel fuel end-users may receive diesel fuel price concessions from fuel vendors and suppliers, these are likely based on volume, other market conditions, or corporate relations between the end user and the fuel supplier, and can be highly variable from company to company, and even seasonal in nature.  Because of this, a meaningful comparison between the price paid for diesel fuel by some end users in relation to market prices is not feasible.  In addition, no data supporting affected industry’s methodology has been provided to staff.  As such, staff does not believe that the price concessions received by affected industry are a function of the ability of the end-user to use a “dirtier” (i.e., U.S. EPA nonroad) diesel fuel than is supplied, and that staff’s upper range estimate above (which accounts for a lack of flexibility to use non-CARB diesel fuel) adequately accounts for potential increased fuel costs to affected industry.

BO. Cost-Effectiveness

As was discussed in Chapter XI, staff has estimated that the proposed amendments, when fully implemented in 2007, will provide about 2 tpd of NOx, and about or 0.6 tpd of diesel particulate (both directly emitted and secondary formation) emission benefits.  Using these emission benefits and the cost information provided above, staff has calculated the cost-effectiveness of the proposed amendments.  The cost-effectiveness, for the cost ranges and years shown in    Table XIII‑1, is shown below in Table XIII‑3.  

Table XIII‑3:
Anticipated Cost-Effectiveness of the Proposed Amendments
Cost Range
Cost-Effectiveness 

(Dollars per Pound)


2006
2007+

Upper
$1.10
$1.60

Lower
$0.80
$1.10

*
The emission benefits in 2006 are only from marine vessels in the SCAQMD and are estimated to be 0.5 tpd of NOx.

As can be seen from Table XIII‑3, the cost-effectiveness of the proposed amendments in 2006 in the SCAQMD ranges between $0.80 and $1.10 per pound of NOx plus PM reduced.  In 2007, when the proposed amendments are fully implemented statewide, the cost-effectiveness ranges between  $1.10 and $1.60 per pound of NOx plus PM reduced. This is in the range of other recent criteria pollutant control measures approved by the Board. 

In addition, calculating the cost-effectiveness using the costs derived with the industry cost methodology described above, the cost-effectiveness is about $2.10 per pound of NOx plus PM reduced, which is also within the range of other recent criteria pollutant control measures approved by the Board.

1. Sensitivity of cost-effectiveness to CARB diesel fuel production cost increases

Based on concerns by current locomotive and harborcraft operators that the actual potential diesel fuel price increases will be higher than those predicted by staff, staff has performed a sensitivity analysis on the cost-effectiveness of the proposed amendments.  In performing this sensitivity analysis, staff has evaluated the impact on cost-effectiveness based on changes to the CARB diesel fuel production cost estimates presented earlier.  In doing this analysis, staff has looked at the impacts of the actual CARB diesel fuel production costs being greater than staff’s estimate (as suggested by diesel fuel end users).  The results of this analysis are shown below in Figure XIII‑2.  

Figure XIII‑2
Sensitivity of Cost-Effectiveness from Differences in Incremental

CARB Diesel Fuel Production Cost Estimates
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As can be seen from Figure XIII‑2, for incremental CARB diesel fuel production cost differences that are higher than staff’s estimate, even up to four times greater (12 cents per gallon versus      3 cents per gallon), the cost-effectiveness ranges from about $4.40 to $6.40 per pound of NOx plus PM reduced.  Even with these higher costs and reduced cost effectiveness, the proposed amendments are still within the range of other control measures approved by the Board.

BP. Costs of Alternative Proposals Considered

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

· 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 III railroads locomotives to have to comply with the CARB diesel fuel requirements. 

· 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 until June 1, 2012.

· Requiring diesel fuel for use by all intrastate locomotives in the SCAQMD to meet the CARB 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 feasibility of the alternatives considered in relation to the proposal, staff has identified a number 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 associated with the use of California diesel fuel would not be achieved.  This 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 funding.

The second alternative would retain the same harborcraft provisions as are contained in the proposed regulations, but would only include the Class I and passenger/commuter railroads (Class III railroads would be excluded).  While this alternative would provide an annual 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 NOx emission benefits anticipated from intrastate locomotives) on about 1 million gallons of diesel fuel consumed in the state annually.  In addition, diesel particulate emission reductions would also be sacrificed.  The loss of these diesel particulate emission benefits would be realized in certain environmentally sensitive (environmental justice) communities around the state, resulting in continued elevated exposure to toxic air contaminants (including diesel particulate).  The emission reductions achieved through the proposed amendments 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-attainment areas until June 1, 2012. This alternative does sacrifice a small amount of emission reductions over the proposal and would provide a very slight cost savings of $4,000 to $5,000 for a few Class III railroad operators.  However, the emission reductions sacrificed 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 include both intrastate locomotives and harborcraft operating in the SCAQMD in the proposed regulations beginning January 1, 2006, and include the remaining railroads and harborcraft operating in the rest of the State beginning 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 $440,000 in 2006.  However, the period during which these benefits would be realized (2006) will see the implementation of the California and federal on-road 15 ppmw sulfur diesel fuel standards, as well as the SCAQMD’s Rule 431.2, 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 CARB diesel fuel demand from intrastate locomotives in the SCAQMD in 2006 could create supply issues during the simultaneous implementation of the three other diesel regulations in the SCAQMD.  This could result in an environmental disbenefit if adequate volumes of CARB diesel fuel are unavailable.

The final alternative considered would have extended the proposed amendments to include both intrastate and interstate locomotives, as well as harborcraft.  This alternative has the potential to achieve additional emission reductions up to about 5 tpd of NOx, and 1.3 tpd of PM (both directly emitted and secondary) at an additional cost of about $2.8 million per year.  However, it is likely that the actual emissions reductions would be much less than this amount because interstate locomotive operators would have an economic incentive to significantly increase the amount diesel fuel bought out-of-state.  This is because, by nature, interstate locomotives have the ability to travel long distances without refueling and could likely obtain lower priced fuel that meets U.S. EPA nonroad standards from out-of-state.  As such, a requirement that interstate locomotive operators use CARB diesel fuel could result in changes to existing California locomotive fueling patterns, and an increase in the use of out-of-state U.S. EPA nonroad diesel fuel.  Further, a requirement on interstate operators could also result in a corresponding decrease in the use of cleaner CARB or U.S. EPA diesel fuels that otherwise would have been used.  Because of this potential loss in benefits, staff concluded that this alternative was not advisable.

Economic Impacts of the Proposed Amendments 

This section describes the economic impacts of the proposed amendments.  The section focuses on the economic impacts to the statewide economy and specific industry sectors.  The industry sectors examined are transportation, railroad, and marine.  In evaluating the economic impacts, staff used, where possible, both estimates of the direct costs to typical businesses, as well as the combined costs on the general economic sector in California.

BQ. Potential Impacts on the California Economy

The proposed amendments are not expected to require any new capital requirements at California refineries.  However, the proposed amendments are expected to increase diesel fuel production costs for to California refiners by 3 cents per gallon from for that volume of fuel currently supplied to intrastate locomotive and harborcraft operators that does not presently meet the CARB diesel fuel requirements.  This impact could increase diesel fuel costs to intrastate locomotive and harborcraft operators by $2 to $3 million per year.  This impact is not expected to have a significant impact on the overall California economy.

BR. Potential Impacts on the California Petroleum Sector

The proposed amendments are not expected to require any new capital requirements at California refineries.  However, the proposed amendments are expected to increase diesel fuel production costs to California refiners by 3 cents per gallon beginning in 2007 for that volume of fuel currently supplied to intrastate locomotive and harborcraft operators that does not presently meet the CARB diesel fuel requirements.  Staff expects that these costs will likely be passed on to intrastate locomotive and harborcraft operators.

BS. Potential Impacts on Intrastate Locomotive Operators

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

1. Class I Railroads 

Both UP and BNSF are publicly traded corporations.  Based on the most recently available annual financial data, staff has estimated the potential economic impacts of the proposed amendments on UP and BNSF.  Table XIV‑1 lists the pre-tax profits of both Class I railroads operating in California. 

Table XIV‑1:
National Operating Income of Class I Freight Railroads Operating in California

California Class I Freight Railroad
Operating Income


2001
2002
2003
2001-2003 Average Operating Income

UP
$2,018,000,000
$2,253,000,000
$2,133,000,000
$2,135,000,000

BNSF
$1,750,000,000
$1,656,000,000
$1,665,000,000
$1,690,000,000

Total
$3,768,000,000
$3,909,000,000
$3,798,000,000
$3,825,000,000

Source:  2003 Annual Reports from UP and BNSF.

As discussed in previous chapters, staff estimates that intrastate locomotives operated by UP and BNSF combined consume over 23 million gallons of diesel fuel annually.  Of this diesel fuel, about 17 million gallons is U.S. EPA on-road diesel fuel and the rest is CARB diesel fuel.  Using the same cost methodology described in Chapter XIII, applied to the Class I freight railroads combined, staff estimates that the costs of the proposed amendments, in terms of increased fuel costs, will range from about $500,000 to $600,000.  This increase represents an impact of less than 0.02 percent on the combined operating income of the two railroads, and represents an average cost of $1,300 to $1,600 per Class I freight intrastate locomotive operated in California.

Based on this information, staff does not believe the proposed amendments will have a significant economic impact on the Class I freight railroads operating in California.

2. Passenger and Commuter Railroads

Currently, there are four local government transit agencies that operate diesel-electric locomotives in commuter service.  Three of these, Metrolink (operated by the South Coast Regional Rail Authority) the Coaster (operated by the North Coast Transit District), and Caltrain (operated by the Peninsula Corridor Joint Powers Board), already specify CARB diesel fuel for their fuel purchases.  The Altamont Commuter Express, operated by the Altamont Commuter Express Joint Powers Authority, currently receives CARB diesel fuel, but does not specify it during its fuel procurement process.  Staff does 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.  Staff believes that the current prices paid already reflect CARB diesel fuel production costs. Staff believes the proposed regulations should have no fiscal or economic impact on these agencies.

Under the direction and funding of the state Department of Transportation (Caltrans), Amtrak operates two commuter rail services (the Capital Corridor between Emeryville and Auburn and the San Joaquin between Oakland or Sacramento and Bakersfield) in the State.  Currently, these commuter rail lines receive CARB diesel fuel, although they do not specify this type of fuel during the fuel procurement process.  Staff does 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.  Staff believes that the current prices paid by Caltrans already reflect CARB diesel fuel production costs.  Staff believes the proposed regulations should have no fiscal or economic impact.

3. Class III Railroads

In general, Class III railroads in California are privately held companies.  Financial data on these operations is not readily available.  As such, the magnitude of any potential increases in fuel costs and the corresponding reduction in profits is difficult to estimate reliably for any particular Class III California railroad.  However, the California Public Utilities Commission (PUC) collects and publishes information on the gross revenues of the Class III railroads operating in California.  Staff used this information to estimate the economic impact of the proposed amendments on the Class III railroad operations subject to the proposed amendments.

Class III railroads operating in California (and subject to staff’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 operating in California, staff estimates 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 between $1,800 to $3,400 per company, or about $290-$560 per Class III 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 in California.

While the ability of the Class III railroad operators to absorb higher fuel costs is more difficult than the Class I freight 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 fact, the spot diesel fuel price information 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 increases to Class III railroad operators resulting from the proposed amendments.

BT. Potential Impacts on Harborcraft Operators

To analyze the impacts of the proposed amendments, typical commercial fishing businesses and 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 fishing operations are largely single boat operations representative of smaller harborcraft businesses.  Tugboat companies were analyzed because they have the highest average fuel consumption, and 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 XIV‑2 summarizes the costs for typical commercial fishing and tug operators for various years, and provides the percent change in the return on owner’s equity (ROE).  Based on staff’s analysis, staff believe that the average ROE may decline by less than one percent for commercial fishing operations and 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.  

Based on this analysis, the proposed amendments are not expected to have a significant impact on the profitability of affected harborcraft operations. In addition, ferries are already required to use CARB 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 Annual Costs and Change in Return on Owner’s Equity for California Commercial Harborcraft Operators
Location
Years
Commercial Fishing
Tugboat Operators



Added Annual Cost
∆  ROE (%)
Added Annual Cost
∆  ROE (%)

South Coast
       






2006
$372
-0.184
$18,615
-4.40


2007-2011
$307
-0.152
$15,330
-3.62

Rest of State







2007
$591
-0.293
$29,565
-6.98


2008-2011
$526
-0.261
$26,280
-6.21

Economic Effects on Small Businesses

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 includes only businesses that are independently owned and, if in retail trade, gross less than $2,000,000 per year.  Thus, 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 railroad and commercial harborcraft operators, staff does not believe the proposed amendments will have a significant economic impact on small businesses in California.  
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� A Class I railroad is defined by the Surface Transportation Board as a railroad with annual operating revenues of $250 million or more.


2 A Class III railroad is defined by the Surface Transportation Board as a railroad with annual operating revenues of $20 million or less.


3 http://www.joinarnold.com/en/agenda/#D1


� Technical Support Document for Proposed Adoption of Regulations Limiting the Sulfur Content and the Aromatic Hydrocarbon Content of Motor Vehicle Diesel Fuel, October 1988, ARB.









[image: image19.wmf]Figure 3: Quantity of Harbor Craft Auxiliary Engines by Manufacturer
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Sheet1

				Delta of CARB and EPA on-road																Delta of PNW of EPA on-road and off-road																		Delta of PNW + Delta of EPA off road

				1996		1997		1998		1999		2000		2001		2002		2003		1996		1997		1998		1999		2000		2001		2002		2003		1996		1997		1998		1999		2000		2001		2002		2003

		Jan				5.8		5.8		3.7		7.9		5.1		2.3		2.9				1.6		2.9		1.3		0.6		1.8		1.5		1.5				7.3		8.7		5.0		8.5		6.8		3.8		4.4

		Feb		1.8		6.9		4.2		3.3		7.0		6.6		4.3		3.8		2.3		1.2		3.1		1.1		0.6		1.5		2.0		1.9		4.0		8.1		7.3		4.3		7.6		8.1		6.3		5.7

		Mar		5.3		11.2		6.0		11.2		4.0		6.5		6.1		4.8		2.2		1.0		3.9		1.9		0.8		1.7		2.3		1.8		7.4		12.2		9.8		13.1		4.8		8.2		8.4		6.5

		Apr		19.6		11.3		5.9		7.2		5.3		2.0		2.7		2.5		0.9		0.8		4.9		2.3		0.6		2.0		2.0		1.5		20.5		12.2		10.8		9.5		5.9		4.0		4.7		4.0

		May		18.6		6.3		5.3		7.7		4.3		1.8		4.2		4.0		1.4		0.3		3.0		2.1		0.5		1.9		1.4		1.5		20.0		6.6		8.2		9.8		4.8		3.7		5.7		5.5

		Jun		16.3		5.3				9.3		2.4		2.9		3.9		4.5		0.6		0.7				3.0		0.9		2.8		1.5		1.5		16.8		6.0				12.3		3.3		5.7		5.4		6.0

		Jul		9.9		5.3				5.5		4.8		4.8		4.1		4.7		1.2		1.0				2.8		0.6		1.5		1.5		1.5		11.1		6.3				8.2		5.4		6.3		5.6		6.2

		Aug		3.0		3.9		4.0		5.6		11.0		4.3		3.5		4.1		2.5		0.8		1.2		2.3		1.3		1.4		1.6		1.5		5.5		4.7		5.3		7.9		12.3		5.7		5.1		5.6

		Sep		6.3		4.6		4.3		6.3		7.5		5.5		2.3		2.4		1.4		1.0		2.1		2.4		1.1		2.5		1.3		1.5		7.7		5.6		6.5		8.7		8.6		8.0		3.5		3.9

		Oct		11.0		3.9		4.2		6.7		5.3		2.8		1.1		1.5		1.4		3.0		3.1		2.3		1.0		3.0		1.5		1.1		12.4		6.9		7.3		8.9		6.3		5.8		2.6		2.6

		Nov		6.0		5.0		4.5		4.8		7.3		2.9		1.8		1.7		1.8		2.8		2.4		3.4		1.1		1.9		1.5		1.0		7.8		7.8		7.0		8.3		8.4		4.8		3.3		2.7

		Dec		3.1		1.0		1.4		4.4		4.1		4.4		2.5		1.7		1.4		3.8		2.8		3.9		2.1		2.5		1.5		1.0		4.6		4.8		4.2		8.3		6.2		6.9		4.0		2.7

		Ave		9.2		5.9		4.6		6.3		5.9		4.1		3.2		3.2		1.5		1.5		2.9		2.4		1.0		2.0		1.7		1.4		10.7		7.4		7.5		8.7		6.8		6.2		4.9		4.6
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Fuel & Cost data

		Railroad type		CARB LS		CARB		EPA OR		EPA NR		Total		Units		Companies

		class I		0		6,382		16,908		0		23,290		383		2

		passenger		5,839		14,061		485		0		20,385		111

		class III		0		2,157		875		304		3,336		120		20

		Loco Subtotal		5,839		22,600		18,268		304		47,011		614

		Marine		0		37,000		50,000		0		87,000

		Total		5,839		59,600		68,268		304		134,011

		Region		CARB LS		CARB		EPA OR		EPA NR		Total		Units		Companies

		Loco South Coast		5,069		3,909		10,123		14		19,115				2				Region		CARB		NonCARB		Total

		Marine South Coast		0		10,800		14,800		0		25,600								SC		19,778		24,937		44,715

		South Coast Subtotal		5,069		14,709		24,923		14		44,715								Non-SC		45,659		43,637		89,296

		Loco Bay Area		0		8,099		355		0		8,454								total						134,011

		Loco SJV		0		4,292		3,519		169		7,980

		Loco Mojave Desert		0		611		3,250		0		3,861

		Loco Sacramento		0		2,948		0		0		2,948

		Loco San Diego		770		86		0		0		856

		Loco Excluded Rural		0		90		10		122		222				5

		Loco Rest of State		0		2,563		1,012		0		3,575

		Marine Rest of State		0		26,200		35,200		0		61,400

		Rest of State Subtotal		770		44889		43346		291		89296

		Total		5839		59598		68269		305		134011

		Year		South Coast		Non-SC

		2006		$0.030		$0.030				Class I Interstate Fuel Use 2006

		2007		$0.030		$0.030				Region				CARB LS		CARB		EPA OR		EPA NR		Total

		2008		$0.030		$0.030				South Coast				0		5,784		44,486		0		50,270

		2012		$0.030		$0.030				Rest of State				0		5,784		44,486		0		50,270

		2013		$0.030		$0.030				Total				0		11,568		88,972		0		100,540

										Class I Fuel-Bought & Used in California in 2006

														CARB LS		CARB		EPA OR		EPA NR		Total

										Total				0		17,950		105,880		0		123,830

										Based on Peter O. data from Larry Carretto
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2006

		South Coast Marine												Cost						Cost-Effectiveness

		Range		Volume		Incremental		Total Cost				Scenario		High		Medium		Low		High		Medium		Low

		High		25,600		0.03		$768,000				Proposal - 5 Rural Railroads		$768,000		$606,000		$444,000		$1.08		$0.86		$0.63

		Med		20,200		0.03		$606,000				Proposal		$768,000		$606,000		$444,000		$1.08		$0.86		$0.63

		Low		14,800		0.03		$444,000				Proposal + (All Railroads - Shortlines in 2007)		$768,000		$606,000		$444,000		$1.08		$0.86		$0.63

												Proposal with all SC in 2006		$1,341,450		$1,044,780		$748,110		$1.37		$1.07		$0.76

		South Coast Loco										Proposal + Class I Interstate		$768,000		$606,000		$444,000		$1.08		$0.86		$0.63

		Range		Volume		Incremental		Total Cost

		High		19,115		0.03		$573,450				Costs Relative to Proposal

		Med		14,626		0.03		$438,780				Scenario		High		Medium		Low

		Low		10,137		0.03		$304,110				Proposal - 5 Rural Railroads		$0		$0		$0

												Proposal		$0		$0		$0

												Proposal + (All Railroads - Shortlines in 2007)		$0		$0		$0

												Proposal with all SC in 2006		$573,450		$438,780		$304,110
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2007

		South Coast												Cost						Cost-Effectiveness

		Range		Volume		Incremental		Total Cost				Scenario		High		Medium		Low		High		Medium		Low

		High		44,715		0.03		$1,341,450				Proposal - 5 Rural Railroads		$4,013,670		$3,033,465		$2,053,260		$2.14		$1.61		$1.09

		Med		34,826		0.03		$1,044,780				Proposal		$4,020,330		$3,038,775		$2,057,220		$2.13		$1.61		$1.09

		Low		24,937		0.03		$748,110				Proposal + (All Railroads - Shortlines in 2007)		$3,920,250		$2,971,050		$2,021,850		$2.16		$1.63		$1.11

												Proposal with all SC in 2006		$4,020,330		$3,038,775		$2,057,220		$2.13		$1.61		$1.09

		Rest of State										Proposal + Class I Interstate		$7,036,530		$5,881,455		$4,726,380		$1.22		$1.02		$0.82

		Range		Volume		Incremental		Total Cost

		High		89,296		0.03		$2,678,880				Costs Relative to Proposal

		Med		66,467		0.03		$1,993,995				Scenario		High		Medium		Low

		Low		43,637		0.03		$1,309,110				Proposal - 5 Rural Railroads		-$6,660		-$5,310		-$3,960

												Proposal		$0		$0		$0

		Excluded Rural Railroads										Proposal + (All Railroads - Shortlines in 2007)		-$100,080		-$67,725		-$35,370

		Range		Volume		Incremental		Total Cost				Proposal with all SC in 2006		$0		$0		$0

		High		222		0.03		$6,660				Proposal + Class I Interstate		$3,016,200		$2,842,680		$2,669,160

		Med		177		0.03		$5,310

		Low		132		0.03		$3,960

		Excluded Shortlines

		Range		Volume		Incremental		Total Cost

		High		3,336		0.03		$100,080

		Med		2,258		0.03		$67,725

		Low		1,179		0.03		$35,370

		Rest of Class I in South Coast

		Range		Volume		Incremental		Total Cost

		High		50,270		0.03		$1,508,100

		Med		47,378		0.03		$1,421,340

		Low		44,486		0.03		$1,334,580

		Rest of Class I Outside South Coast

		Range		Volume		Incremental		Total Cost

		High		50,270		0.03		$1,508,100

		Med		47,378		0.03		$1,421,340

		Low		44,486		0.03		$1,334,580
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2008

		South Coast												Cost						Cost-Effectiveness

		Range		Volume		Incremental		Total Cost				Scenario		High		Medium		Low		High		Medium		Low

		High		44,715		0.03		$1,341,450				Proposal - 5 Rural Railroads		$4,013,670		$3,033,465		$2,053,260		$2.14		$1.61		$1.09

		Med		34,826		0.03		$1,044,780				Proposal		$4,020,330		$3,038,775		$2,057,220		$2.13		$1.61		$1.09

		Low		24,937		0.03		$748,110				Proposal + (All Railroads - Shortlines in 2007)		$3,920,250		$2,971,050		$2,021,850		$2.16		$1.63		$1.11

												Proposal with all SC in 2006		$4,020,330		$3,038,775		$2,057,220		$2.13		$1.61		$1.09

		Rest of State										Proposal + Class I Interstate		$7,036,530		$5,881,455		$4,726,380		$1.22		$1.02		$0.82

		Range		Volume		Incremental		Total Cost

		High		89,296		0.03		$2,678,880				Costs Relative to Proposal

		Med		66,467		0.03		$1,993,995				Scenario		High		Medium		Low

		Low		43,637		0.03		$1,309,110				Proposal - 5 Rural Railroads		-$6,660		-$5,310		-$3,960

												Proposal		$0		$0		$0

		Excluded Rural Railroads										Proposal + (All Railroads - Shortlines in 2008)		-$100,080		-$67,725		-$35,370

		Range		Volume		Incremental		Total Cost				Proposal with all SC in 2006		$0		$0		$0

		High		222		0.03		$6,660				Proposal + Class I Interstate		$3,016,200		$2,842,680		$2,669,160

		Med		177		0.03		$5,310

		Low		132		0.03		$3,960

														Cost						Cost-Effectiveness

		Excluded Shortlines										Incremental				High		Low				High		Low

		Range		Volume		Incremental		Total Cost		$0.00		-0.03				$0		$0				$0.00		$0.00

		High		3,336		0.03		$100,080		$0.01		-0.02				$1,011,155		$684,420				$0.54		$0.36

		Med		2,258		0.03		$67,725		$0.02		-0.01				$2,022,310		$1,368,840				$1.07		$0.73

		Low		1,179		0.03		$35,370		$0.03		0.00				$3,033,465		$2,053,260				$1.61		$1.09

										$0.04		0.01				$4,044,620		$2,737,680				$2.14		$1.45

										$0.05		0.02				$5,055,775		$3,422,100				$2.68		$1.81

		Rest of Class I in South Coast								$0.06		0.03				$6,066,930		$4,106,520				$3.22		$2.18

		Range		Volume		Incremental		Total Cost		$0.07		0.04				$7,078,085		$4,790,940				$3.75		$2.54

		High		50,270		0.03		$1,508,100		$0.08		0.05				$8,089,240		$5,475,360				$4.29		$2.90

		Med		47,378		0.03		$1,421,340		$0.09		0.06				$9,100,395		$6,159,780				$4.83		$3.27

		Low		44,486		0.03		$1,334,580		$0.10		0.07				$10,111,550		$6,844,200				$5.36		$3.63

										$0.11		0.08				$11,122,705		$7,528,620				$5.90		$3.99

										$0.12		0.09				$12,139,260		$8,213,040				$6.44		$4.36

		Rest of Class I Outside South Coast								$0.13

		Range		Volume		Incremental		Total Cost

		High		50,270		0.03		$1,508,100

		Med		47,378		0.03		$1,421,340

		Low		44,486		0.03		$1,334,580
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2012

		South Coast												Cost						Cost-Effectiveness

		Range		Volume		Incremental		Total Cost				Scenario		High		Medium		Low		High		Medium		Low

		High		44,715		0.03		$1,341,450				Proposal		$4,020,330		$3,038,775		$2,057,220		$2.13		$1.61		$1.09

		Med		34,826		0.03		$1,044,780

		Low		24,937		0.03		$748,110

		Rest of State

		Range		Volume		Incremental		Total Cost

		High		89,296		0.03		$2,678,880

		Med		66,467		0.03		$1,993,995

		Low		43,637		0.03		$1,309,110

		Excluded Rural Railroads

		Range		Volume		Incremental		Total Cost

		High		222		0.03		$6,660

		Med		177		0.03		$5,310

		Low		132		0.03		$3,960
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2013

		South Coast												Cost						Cost-Effectiveness

		Range		Volume		Incremental		Total Cost				Scenario		High		Medium		Low		High		Medium		Low

		High		44,715		0.03		$1,341,450				Proposal		$4,013,670		$3,033,465		$2,053,260		$2.13		$1.61		$1.09

		Med		34,826		0.03		$1,044,780

		Low		24,937		0.03		$748,110

		Rest of State

		Range		Volume		Incremental		Total Cost

		High		89,296		0.03		$2,678,880

		Med		66,467		0.03		$1,993,995

		Low		43,637		0.03		$1,309,110

		Excluded Rural Railroads

		Range		Volume		Incremental		Total Cost

		High		222		0.03		$6,660

		Med		177		0.03		$5,310

		Low		132		0.03		$3,960
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Total Costs 2006-2010

		Total Costs (2006 - 2010)

		Scenario		High		Medium		Low

		Proposal		$16,822,680		$12,739,860		$8,657,040

		Proposal + All Railroads in 2007		$16,849,320		$12,761,100		$8,672,880

		Proposal + (All Railroads - Shortlines in 2007)		$16,449,000		$12,490,200		$8,531,400

		Proposal with all SC in 2006		$17,422,770		$13,199,880		$8,976,990

		Proposal with all Class I (Including Interstate)		$28,914,120		$24,131,820		$19,349,520

		Costs Relative to Proposal

		Scenario		High		Medium		Low

		Proposal		$0		$0		$0

		Proposal + All Railroads in 2008		$26,640		$21,240		$15,840

		Proposal + (All Railroads - Shortlines in 2008)		-$373,680		-$249,660		-$125,640

		Proposal with all SC in 2006		$600,090		$460,020		$319,950

		Proposal + Class I Interstate		$12,091,440		$11,391,960		$10,692,480

		Mortality costs

		2006				$606,000		$444,000

		2007				$3,033,465		$2,053,260

		2008				$3,033,465		$2,053,260

		2009				$3,033,465		$2,053,260

		2010				$3,033,465		$2,053,260

		2011				$3,033,465		$2,053,260

		2012				$3,038,775		$2,057,220

		2013				$3,033,465		$2,053,260

		2014				$3,033,465		$2,053,260

		2015				$3,033,465		$2,053,260

		2016				$3,033,465		$2,053,260

		2017				$3,033,465		$2,053,260

		2018				$3,033,465		$2,053,260

		2019				$3,033,465		$2,053,260

		2020				$3,033,465		$2,053,260
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CE sensitivity

		0.03		0.03

		0.04		0.04

		0.05		0.05

		0.06		0.06

		0.07		0.07

		0.08		0.08

		0.09		0.09

		0.1		0.1

		0.11		0.11

		0.12		0.12



Low

High

Incremental Production Cost

Cost Effectiveness
($/pound)

1.0887632631

1.6085275376

1.4517138636

2.1447469855

1.8146423296

2.6809337318

2.1775707955

3.2171204782

2.5404992614

3.7533072246

2.9034277273

4.2894939709

3.2663561932

4.8256807173

3.6292846591

5.3618674637

3.992213125

5.8980542101

4.3551415909

6.4371044229



Emission Reductions

		

		Proposal - 5 Rural Railroads

		Current Inventory

		Railroad type		HC		CO		Nox		P PM		S PM		T PM		Sox

		Class I		1.3		3.8		22.4		997.1		99.7		1096.9		0.2

		Passenger Rail		0.5		0.9		10.0		514.3		10.0		524.3		0.0

		Class III		0.2		0.7		6.0		212.2		24.3		236.5		0.1

		Total		1.9		5.4		38.40		1723.62		134.01		1857.64		0.291

		Controlled Emissions

		Railroad type		HC		CO		Nox		P PM		S PM		T PM		Sox

		Class I		1.3		3.8		21.5		937.8		4.8		942.6		0.0

		Passenger Rail		0.5		0.9		10.0		493.7		1.1		494.8		0.0

		Class III		0.2		0.7		5.9		201.5		0.9		202.4		0.0

		Total		1.9		5.4		37.41		1633.07		6.75		1639.83		0.015

		Benefits

		Source		HC		CO		Nox		P PM		S PM		T PM		Sox

		Loco		0.000		0.000		1.00		90.55		127.26		217.81		0.276

		Marine		0.0		0.0		1.00		269		672.8		942		1.460

		Total		0.0		0.0		2.00		360		800		1160		1.74

								-2.6%		-5.3%		-95.0%		-11.7%		-95.0%

		Proposal

		Current Inventory

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		1.3		3.8		22.4		997.1		99.7		1096.9		0.2

		Passenger Rail		0.5		0.9		10.0		514.3		10.0		524.3		0.0

		Class III		0.2		0.7		6.0		212.2		24.3		236.5		0.1

		Total		1.9		5.4		38.40		1723.62		134.01		1857.64		0.291

		Controlled Emissions

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		1.3		3.8		21.5		937.8		4.8		942.6		0.0

		Passenger Rail		0.5		0.9		10.0		493.7		1.1		494.8		0.0

		Class III		0.2		0.7		5.9		201.4		0.9		202.2		0.0

		Total		1.9		5.4		37.40		1632.97		6.75		1639.72		0.015

		Benefits

		Source		HC		CO		NOx		P PM		S PM		T PM		SOx

		Loco		0.000		0.000		1.00		90.66		127.26		217.92		0.276

		Marine		0.0		0.0		1.00		269		672.8		942		1.460

		Total		0.0		0.0		2.00		360		800		1160		1.736

								-2.6%		-5.3%		-95.0%		-11.7%		-95.0%

		All Rail, No ShortLine

		Current Inventory

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		1.3		3.8		22.4		997.1		99.7		1096.9		0.2

		Passenger Rail		0.5		0.9		10.0		514.3		10.0		524.3		0.0

		Class III		0.2		0.7		6.0		212.2		24.3		236.5		0.1

		Total		1.9		5.4		38.40		1723.62		134.01		1857.64		0.291

		Controlled Emissions

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		1.3		3.8		21.5		937.8		4.8		942.6		0.0

		Passenger Rail		0.5		0.9		10.0		493.7		1.1		494.8		0.0

		Class III		0.2		0.7		6.0		212.2		0.9		213.0		0.0

		Total		1.9		5.4		37.49		1643.76		6.75		1650.51		0.015

		Benefits

		Source		HC		CO		NOx		P PM		S PM		T PM		SOx

		Loco		0.000		0.000		0.92		79.86		127.26		207.12		0.276

		Marine		0.0		0.0		1.00		269		672.8		942		1.460

		Total		0.0		0.0		1.92		349		800		1149		1.736

								-2.4%		-4.6%		-95.0%		-11.1%		-95.0%

		Proposal + SC Locomotives in 2006

		2006

		Current Inventory

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		0.4		1.3		7.4		323.9		30.7		354.6		0.1

		Passenger Rail		0.2		0.3		3.9		200.6		1.7		202.3		0.0

		Class III		0.0		0.2		1.6		53.9		5.4		59.3		0.0

		Total		0.7		1.7		12.89		578.43		37.77		616.20		0.082

		Controlled Emissions

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		0.4		1.3		7.1		305.6		1.5		307.0		0.0

		Passenger Rail		0.2		0.3		3.9		192.6		0.2		192.8		0.0

		Class III		0.0		0.2		1.6		51.3		0.2		51.5		0.0

		Total		0.7		1.7		12.55		549.40		1.86		551.27		0.004

		Benefits

		Source		HC		CO		NOx		P PM		S PM		T PM		SOx

		Loco		0.000		0.000		0.34		29.02		35.91		64.93		0.078

		Marine		0.0		0.0		0.50		269		672.8		942		1.460

		Total		0.0		0.0		0.84		298		709		1007		1.538

								-2.6%		-5.0%		-95.1%		-10.5%		-95.1%

		Proposal + All Class I Interstate Locomotives

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		9.8		31.3		176.0		8963.1		3306.4		12269.6		7.2

		Passenger Rail		0.5		0.9		10.0		514.3		10.0		524.3		0.0

		Class III		0.2		0.7		6.0		212.2		24.3		236.5		0.1

		Total		10.4		32.8		192.00		9689.62		3340.72		13030.35		7.250

		Controlled Emissions

		Railroad type		HC		CO		NOx		P PM		S PM		T PM		SOx

		Class I		9.8		31.3		170.3		8278.0		2843.5		11121.5		6.2

		Passenger Rail		0.5		0.9		10.0		493.7		1.1		494.8		0.0

		Class III		0.2		0.7		5.9		201.4		2.7		204.1		0.0

		Total		10.4		32.8		186.15		8973.12		2847.31		11820.43		6.179

		Benefits

		Source		HC		CO		NOx		P PM		S PM		T PM		SOx

		Loco		0.000		0.000		5.85		716.51		493.41		1209.92		1.071

		Marine		0.0		0.0		1.00		269		672.8		942		1.460

		Total		0.0		0.0		6.85		985.51		1166.18		2151.69		2.531

								-3.0%		-7.4%		-14.8%		-9.3%		-14.8%

		∆ from Proposal		0.0		0.0		4.9		625.8		366.2		992.0		0.8





Emission Reductions (fixed)

		

		Proposal

		Current Inventory

		Railroad type		HC		CO		Nox		PM		Sox

		Class I		1.2		3.7		21.58		957.92		0.2

		Passenger Rail		0.5		0.9		9.99		514.30		0.0

		Class III		0.2		0.7		5.99		212.18		0.1

		Total		1.9		5.3		37.56		1684.41		0.285

		Controlled Emissions

		Railroad type		HC		CO		Nox		PM		Sox

		Class I		1.2		3.7		20.70		903.52		0.1

		Passenger Rail		0.5		0.9		9.99		493.73		0.0

		Class III		0.2		0.7		5.91		201.50		0.0

		Total		1.9		5.3		36.60		1598.75		0.014

		Benefits

		Source		HC		CO		Nox		PM		Sox

		Loco		0.000		0.000		0.96		85.66		0.271

		Marine						1.00		200

		Total						1.96		286

								-2.6%		-5.1%		-95.0%

		All Railroads

		Current Inventory

		Railroad type		HC		CO		NOx		PM		SOx

		Class I		1.2		3.7		21.58		957.92		0.2

		Passenger Rail		0.5		0.9		9.99		514.30		0.0

		Class III		0.2		0.7		5.99		212.18		0.1

		Total		1.9		5.3		37.56		1684.41		0.285

		Controlled Emissions

		Railroad type		HC		CO		NOx		PM		SOx

		Class I		1.2		3.7		20.70		903.52		0.1

		Passenger Rail		0.5		0.9		9.99		493.73		0.0

		Class III		0.2		0.7		5.90		201.39		0.1

		Total		1.9		5.3		36.59		1598.64		0.018

		Benefits

		Source		HC		CO		NOx		PM		SOx

		Loco		0.000		0.000		0.97		85.77		0.267

		Marine						1.00		200

		Total						1.97		286

								-2.6%		-5.1%		-93.6%

		All Rail, No ShortLine

		Current Inventory

		Railroad type		HC		CO		NOx		PM		SOx

		Class I		1.2		3.7		21.58		957.92		0.2

		Passenger Rail		0.5		0.9		9.99		514.30		0.0

		Class III		0.2		0.7		5.99		212.18		0.1

		Total		1.9		5.3		37.56		1684.41		0.285

		Controlled Emissions

		Railroad type		HC		CO		NOx		PM		SOx

		Class I		1.2		3.7		20.70		903.52		0.1

		Passenger Rail		0.5		0.9		9.99		493.73		0.0

		Class III		0.2		0.7		5.99		212.18		0.1

		Total		1.9		5.3		36.68		1609.43		0.018

		Benefits

		Source		HC		CO		NOx		PM		SOx

		Loco		1.689		0.000		0.88		74.98		0.267

		Marine						1.00		200

		Total						1.88		275

								-2.3%		-4.5%		-93.6%

		Proposal + SC Locomotives in 2006

		2006

		Current Inventory

		Railroad type		HC		CO		NOx		PM		SOx

		Class I		0.4		1.3		7.42		323.95		0.1

		Passenger Rail		0.2		0.3		3.88		200.60		0.0

		Class III		0.0		0.2		1.59		53.88		0.0

		Total		0.7		1.7		12.89		578.43		0.082

		Controlled Emissions

		Railroad type		HC		CO		NOx		PM		SOx

		Class I		0.4		1.3		7.11		305.55		0.0

		Passenger Rail		0.2		0.3		3.88		192.58		0.0

		Class III		0.0		0.2		1.55		51.28		0.0

		Total		0.7		1.7		12.55		549.40		0.004

		Benefits

		Source		HC		CO		NOx		PM		SOx

		Loco		0.000		0.000		0.34		29.02		0.078

		Marine		0.0		0.0		0.50		100		0.000

		Total						0.84		129

								-2.6%		-5.0%		-95.1%
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		Detriot Diesel

		Caterpillar
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		GM
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		MTU
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Quantity

Engine Manufacturer

Number of Engines

422
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Summary

		Make		P/A		Vessel ID						Make		Quantity

				p		482						Detriot Diesel		422

				p		475						Caterpillar		207

				p		679						Cummins		167

				p		140						Volvo		68

				p		483						GM		66

				p		796						EMD		27

				p		797						Mercury		27

				p		798						MTU		24

				p		162						Other		225

		Bray Marine		p		29						Honda		21

		Caterpilar		p		850						Lugger		21

		Caterpillar		p		530						Perkins		21

		Caterpillar		p		530						Ford		20

		Caterpillar		p		530						Mercruiser		20

		Caterpillar		p		531						Isuzu		16

		Caterpillar		p		915						Chevrolet		15

		Caterpillar		p		915						John Deere		15

		Caterpillar		p		681						Yanmar		13

		Caterpillar		p		686						Yamaha		8

		Caterpillar		p		748						Gray Marine		6

		Caterpillar		p		687						Evinrude		4

		Caterpillar		p		687						Lehman		4

		Caterpillar		p		688						Enterprise		3

		Caterpillar		p		879						International		3

		Caterpillar		p		688						Johnson		3

		Caterpillar		p		689						Waukesha		3

		Caterpillar		p		689						DDA		2

		Caterpillar		p		728						Deutz		2

		Caterpillar		p		728						Mariner Outboard (gas?)		2

		Caterpillar		p		737						Nissan		2

		Caterpillar		p		686						Seamax		2

		Caterpillar		p		698						Suzuki		2

		Caterpillar		p		672						Tohautsu		2

		Caterpillar		p		457						Bray Marine		1

		Caterpillar		p		462						Chrysler Nissan		1

		Caterpillar		p		463						Daimler Benz		1

		Caterpillar		p		690						Fister Petter		1

		Caterpillar		p		690						Hanomag		1

		Caterpillar		p		692						Haslup		1

		Caterpillar		p		692						Kodiak/GM (gas?)		1

		Caterpillar		p		530						Marine Power		1

		Caterpillar		p		698						Pathfinder		1

		Caterpillar		p		527						PISCES		1

		Caterpillar		p		699						Saab		1

		Caterpillar		p		699						SeaRey		1

		Caterpillar		p		700						Universal		1

		Caterpillar		p		700						VM		1

		Caterpillar		p		700						Yan Ling		1

		Caterpillar		p		718

		Caterpillar		p		719

		Caterpillar		p		722

		Caterpillar		p		766

		Caterpillar		p		694

		Caterpillar		p		565

		Caterpillar		p		845

		Caterpillar		p		845

		Caterpillar		p		846

		Caterpillar		p		846

		Caterpillar		p		848

		Caterpillar		p		848

		Caterpillar		p		849

		Caterpillar		p		849

		Caterpillar		p		757

		Caterpillar		p		562

		Caterpillar		p		842

		Caterpillar		p		569

		Caterpillar		p		864

		Caterpillar		p		864

		Caterpillar		p		871

		Caterpillar		p		871

		Caterpillar		p		875

		Caterpillar		p		875

		Caterpillar		p		876

		Caterpillar		p		850

		Caterpillar		p		878

		Caterpillar		p		757

		Caterpillar		p		876

		Caterpillar		p		766

		Caterpillar		p		532

		Caterpillar		p		672

		Caterpillar		p		879

		Caterpillar		p		641

		Caterpillar		p		771

		Caterpillar		p		843

		Caterpillar		p		788

		Caterpillar		p		843

		Caterpillar		p		878

		Caterpillar		p		877

		Caterpillar		p		799

		Caterpillar		p		805

		Caterpillar		p		877

		Caterpillar		p		838

		Caterpillar		p		838

		Caterpillar		p		842

		Caterpillar		p		533

		Caterpillar		p		776

		Caterpillar		p		161

		Caterpillar		p		294

		Caterpillar		p		77

		Caterpillar		p		78

		Caterpillar		p		78

		Caterpillar		p		84

		Caterpillar		p		92

		Caterpillar		p		93

		Caterpillar		p		109

		Caterpillar		p		121

		Caterpillar		p		72

		Caterpillar		p		151

		Caterpillar		p		72

		Caterpillar		p		161

		Caterpillar		p		167

		Caterpillar		p		169

		Caterpillar		p		171

		Caterpillar		p		171

		Caterpillar		p		175

		Caterpillar		p		249

		Caterpillar		p		285

		Caterpillar		p		649

		Caterpillar		p		121

		Caterpillar		p		83

		Caterpillar		p		73

		Caterpillar		p		73

		Caterpillar		p		79

		Caterpillar		p		79

		Caterpillar		p		80

		Caterpillar		p		80

		Caterpillar		p		81

		Caterpillar		p		81

		Caterpillar		p		82

		Caterpillar		p		77

		Caterpillar		p		83

		Caterpillar		p		485

		Caterpillar		p		84

		Caterpillar		p		53

		Caterpillar		p		55

		Caterpillar		p		59

		Caterpillar		p		62

		Caterpillar		p		63

		Caterpillar		p		63

		Caterpillar		p		69

		Caterpillar		p		70

		Caterpillar		p		82

		Caterpillar		p		591

		Caterpillar		p		291

		Caterpillar		p		583

		Caterpillar		p		583

		Caterpillar		p		605

		Caterpillar		p		625

		Caterpillar		p		625

		Caterpillar		p		630

		Caterpillar		p		413

		Caterpillar		p		415

		Caterpillar		p		500

		Caterpillar		p		590

		Caterpillar		p		500

		Caterpillar		p		591

		Caterpillar		p		597

		Caterpillar		p		599

		Caterpillar		p		599

		Caterpillar		p		638

		Caterpillar		p		638

		Caterpillar		p		694

		Caterpillar		p		641

		Caterpillar		p		917

		Caterpillar		p		590

		Caterpillar		p		308

		Caterpillar		p		485

		Caterpillar		p		493

		Caterpillar		p		493

		Caterpillar		p		610

		Caterpillar		p		617

		Caterpillar		p		617

		Caterpillar		p		619

		Caterpillar		p		326

		Caterpillar		p		326

		Caterpillar		p		504

		Caterpillar		p		387

		Caterpillar		p		649

		Caterpillar		p		308

		Caterpillar		p		391

		Caterpillar		p		392

		Caterpillar		p		425

		Caterpillar		p		427

		Caterpillar		p		427

		Caterpillar		p		464

		Caterpillar		p		480

		Caterpillar		p		480

		Caterpillar		p		376

		Caterpillar		p		128

		Caterpillar		p		44

		Caterpillar		p		192

		Caterpillar		p		928

		Caterpillar		p		215

		Caterpillar		p		259

		Caterpillar		p		40

		Caterpillar		p		187

		Caterpillar		p		196

		Caterpillar		p		215

		Caterpillar		p		40

		Caterpillar		p		927

		Caterpillar		p		921

		Caterpillar		p		149

		Caterpillar		p		147

		Caterpillar		p		921

		Caterpillar		p		920

		Caterpillar		p		920

		Caterpillar		p		128

		Caterpillar		p		186

		Caterpillar		p		936

		Caterpillar		p		918

		Caterpillar		p		196

		Caterpillar		p		917

		Caterpillar		p		918

		Caterpillar		p		933

		Caterpillar		p		936

		Caterpillar		p		929

		Caterpillar		p		932

		Caterpillar		p		936

		Chevrolet		p		135

		Chevrolet		p		584

		Chevrolet		p		320

		Chevrolet		p		746

		Chevrolet		p		350

		Chevrolet		p		266

		Chevrolet		p		242

		Chevrolet		p		411

		Chevrolet		p		828

		Chevrolet		p		454

		Chevrolet		p		193

		Chevrolet		p		248

		Chevrolet		p		450

		Chevrolet		p		489

		Chevrolet/Volvo		p		451

		Chrysler Nissan		p		727

		Cummings		p		205

		Cummings		p		213

		Cummings		p		213

		Cummings		p		602

		Cummins		p		271

		Cummins		p		778

		Cummins		p		762

		Cummins		p		754

		Cummins		p		758

		Cummins		p		319

		Cummins		p		537

		Cummins		p		759

		Cummins		p		319

		Cummins		p		311

		Cummins		p		319

		Cummins		p		782

		Cummins		p		321

		Cummins		p		536

		Cummins		p		758

		Cummins		p		762

		Cummins		p		812

		Cummins		p		282

		Cummins		p		235

		Cummins		p		481

		Cummins		p		481

		Cummins		p		831

		Cummins		p		514

		Cummins		p		513

		Cummins		p		513

		Cummins		p		825

		Cummins		p		823

		Cummins		p		822

		Cummins		p		812

		Cummins		p		143

		Cummins		p		272

		Cummins		p		811

		Cummins		p		122

		Cummins		p		614

		Cummins		p		230

		Cummins		p		800

		Cummins		p		122

		Cummins		p		230

		Cummins		p		790

		Cummins		p		270

		Cummins		p		271

		Cummins		p		272

		Cummins		p		821

		Cummins		p		461

		Cummins		p		523

		Cummins		p		523

		Cummins		p		720

		Cummins		p		216

		Cummins		p		505

		Cummins		p		581

		Cummins		p		603

		Cummins		p		604

		Cummins		p		628

		Cummins		p		696

		Cummins		p		696

		Cummins		p		409

		Cummins		p		141

		Cummins		p		414

		Cummins		p		466

		Cummins		p		459

		Cummins		p		459

		Cummins		p		445

		Cummins		p		442

		Cummins		p		588

		Cummins		p		210

		Cummins		p		210

		Cummins		p		209

		Cummins		p		208

		Cummins		p		593

		Cummins		p		658

		Cummins		p		655

		Cummins		p		199

		Cummins		p		414

		Cummins		p		380

		Cummins		p		360

		Cummins		p		360

		Cummins		p		362

		Cummins		p		739

		Cummins		p		738

		Cummins		p		738

		Cummins		p		735

		Cummins		p		735

		Cummins		p		369

		Cummins		p		377

		Cummins		p		380

		Cummins		p		282

		Cummins		p		141

		Cummins		p		467

		Cummins		p		302

		Cummins		p		357

		Cummins		p		540

		Cummins		p		551

		Cummins		p		422

		Cummins		p		555

		Cummins		p		536

		Cummins		p		404

		Cummins		p		683

		Cummins		p		302

		Cummins		p		299

		Cummins		p		228

		Cummins		p		386

		Cummins		p		385

		Cummins		p		467

		Cummins		p		422

		Cummins		p		908

		Cummins		p		862

		Cummins		p		897

		Cummins		p		898

		Cummins		p		898

		Cummins		p		900

		Cummins		p		900

		Cummins		p		901

		Cummins		p		901

		Cummins		p		57

		Cummins		p		568

		Cummins		p		41

		Cummins		p		36

		Cummins		p		859

		Cummins		p		859

		Cummins		p		857

		Cummins		p		857

		Cummins		p		856

		Cummins		p		46

		Cummins		p		572

		Cummins		p		856

		Cummins		p		50

		Cummins		p		568

		Cummins		p		54

		Cummins		p		156

		Cummins		p		922

		Cummins		p		922

		Cummins		p		924

		Cummins		p		924

		Cummins		p		319

		Cummins		p		119

		Cummins		p		154

		Cummins		p		925

		Cummins		p		925

		Cummins		p		154

		Cummins		p		896

		Cummins		p		31

		Cummins		p		862

		Cummins		p		74

		Cummins		p		160

		Cummins		p		160

		Cummins		p		74

		Cummins		p		926

		Cummins		p		926

		Cummins		p		36

		Cummins		p		862

		Cummins		p		862

		Cummins		p		905

		Cummins		p		90

		Cummins		p		245

		Cummins		p		281

		Cummins		p		244

		Cummins		p		278

		Cummins		p		278

		Cummins		p		100

		Cummins		p		558

		Cummins		p		57

		Cummins		p		100

		Cummins		p		101

		Cummins		p		98

		Daimler Benz		p		375

		DDA		p		358

		DDA		p		358

		Detriot Diesel		p		935

		Detroit		p		181

		Detroit		p		146

		Detroit		p		33

		Detroit		p		34

		Detroit		p		468

		Detroit		p		468

		Detroit		p		471

		Detroit		p		95

		Detroit		p		660

		Detroit		p		472

		Detroit		p		473

		Detroit		p		32

		Detroit		p		476

		Detroit		p		529

		Detroit		p		477

		Detroit		p		146

		Detroit		p		181

		Detroit		p		478

		Detroit		p		660

		Detroit		p		661

		Detroit		P		479

		Detroit		p		496

		Detroit		p		644

		Detroit		p		496

		Detroit		p		474

		Detroit		p		657

		Detroit		p		390

		Detroit		p		393

		Detroit		p		397

		Detroit		p		400

		Detroit		p		399

		Detroit		p		652

		Detroit		p		99

		Detroit		p		91

		Detroit		p		406

		Detroit		p		656

		Detroit		p		650

		Detroit		p		304

		Detroit		p		305

		Detroit		p		657

		Detroit		p		30

		Detroit		p		548

		Detroit		p		547

		Detroit		p		510

		Detroit		p		94

		Detroit		p		652

		Detroit		p		650

		Detroit		p		145

		Detroit		p		32

		Detroit		p		529

		Detroit		p		656

		Detroit		p		49

		Detroit		p		34

		Detroit		p		42

		Detroit		p		43

		Detroit		p		666

		Detroit		p		43

		Detroit		p		418

		Detroit		p		102

		Detroit		p		418

		Detroit		p		102

		Detroit		p		577

		Detroit		p		431

		Detroit		p		49

		Detroit		p		572

		Detroit		p		666

		Detroit		p		104

		Detroit		p		440

		Detroit		p		103

		Detroit		p		449

		Detroit		p		447

		Detroit		p		446

		Detroit		p		458

		Detroit		p		104

		Detroit		p		577

		Detroit		p		440

		Detroit		p		586

		Detroit		p		435

		Detroit		p		456

		Detroit		p		456

		Detroit		p		666

		Detroit		p		105

		Detroit		p		664

		Detroit		p		661

		Detroit		p		579

		Detroit		p		579

		Detroit		p		580

		Detroit		p		580

		Detroit		p		661

		Detroit		p		662

		Detroit		p		662

		Detroit		p		662

		Detroit		p		663

		Detroit		p		663

		Detroit		p		663

		Detroit		p		664

		Detroit		p		666

		Detroit		p		665

		Detroit		p		96

		Detroit		p		191

		Detroit		p		52

		Detroit		p		665

		Detroit		p		107

		Detroit		p		585

		Detroit		p		108

		Detroit		p		586

		Detroit		p		665

		Detroit		p		664

		Detroit		p		609

		Detroit		p		183

		Detroit		p		608

		Detroit		p		501

		Detroit		p		665

		Detroit		p		817

		Detroit		p		164

		Detroit		p		817

		Detroit		p		818

		Detroit		p		542

		Detroit		p		538

		Detroit		p		861

		Detroit		p		538

		Detroit		p		861

		Detroit		p		243

		Detroit		p		246

		Detroit		p		164

		Detroit		p		815

		Detroit		p		230

		Detroit		p		814

		Detroit		p		518

		Detroit		p		516

		Detroit		p		247

		Detroit		p		274

		Detroit		p		550

		Detroit		p		130

		Detroit		p		274

		Detroit		p		123

		Detroit		p		544

		Detroit		p		495

		Detroit		p		340

		Detroit		p		230

		Detroit		p		860

		Detroit		p		125

		Detroit		p		623

		Detroit		p		624

		Detroit		p		624

		Detroit		p		261

		Detroit		p		261

		Detroit		p		263

		Detroit		p		263

		Detroit		p		260

		Detroit		p		858

		Detroit		p		858

		Detroit		p		816

		Detroit		p		231

		Detroit		p		336

		Detroit		p		804

		Detroit		p		806

		Detroit		p		612

		Detroit		p		612

		Detroit		p		611

		Detroit		p		232

		Detroit		p		111

		Detroit		p		860

		Detroit		p		813

		Detroit		p		861

		Detroit		p		813

		Detroit		p		860

		Detroit		p		120

		Detroit		p		868

		Detroit		p		868

		Detroit		p		157

		Detroit		p		152

		Detroit		p		361

		Detroit		p		512

		Detroit		p		287

		Detroit		p		284

		Detroit		p		155

		Detroit		p		363

		Detroit		p		867

		Detroit		p		367

		Detroit		p		361

		Detroit		p		280

		Detroit		p		374

		Detroit		p		116

		Detroit		p		137

		Detroit		p		138

		Detroit		p		112

		Detroit		p		142

		Detroit		p		113

		Detroit		p		144

		Detroit		p		144

		Detroit		p		367

		Detroit		p		289

		Detroit		p		296

		Detroit		p		279

		Detroit		p		278

		Detroit		p		295

		Detroit		p		292

		Detroit		p		289

		Detroit		p		276

		Detroit		p		486

		Detroit		p		295

		Detroit		p		867

		Detroit		p		486

		Detroit		p		288

		Detroit		p		288

		Detroit		p		276

		Detroit		p		490

		Detroit		p		133

		Detroit		p		492

		Detroit		p		278

		Detroit Diesel		p		241

		Detroit Diesel		p		237

		Detroit Diesel		p		316

		Detroit Diesel		p		239

		Detroit Diesel		p		642

		Detroit Diesel		p		238

		Detroit Diesel		p		642

		Detroit Diesel		p		640

		Detroit Diesel		p		241

		Detroit Diesel		p		596

		Detroit Diesel		p		51

		Detroit Diesel		p		51

		Detroit Diesel		p		519

		Detroit Diesel		p		639

		Detroit Diesel		p		695

		Detroit Diesel		p		207

		Detroit Diesel		p		519

		Detroit Diesel		p		598

		Detroit Diesel		p		592

		Detroit Diesel		p		520

		Detroit Diesel		p		640

		Detroit Diesel		p		348

		Detroit Diesel		p		430

		Detroit Diesel		p		430

		Detroit Diesel		p		349

		Detroit Diesel		p		76

		Detroit Diesel		p		75

		Detroit Diesel		p		212

		Detroit Diesel		p		75

		Detroit Diesel		p		352

		Detroit Diesel		p		347

		Detroit Diesel		p		347

		Detroit Diesel		p		347

		Detroit Diesel		p		344

		Detroit Diesel		p		344

		Detroit Diesel		p		343

		Detroit Diesel		p		349

		Detroit Diesel		p		89

		Detroit Diesel		p		372

		Detroit Diesel		p		372

		Detroit Diesel		p		396

		Detroit Diesel		p		396

		Detroit Diesel		p		370

		Detroit Diesel		p		420

		Detroit Diesel		p		351

		Detroit Diesel		p		89

		Detroit Diesel		p		430

		Detroit Diesel		p		423

		Detroit Diesel		p		426

		Detroit Diesel		p		87

		Detroit Diesel		p		428

		Detroit Diesel		p		354

		Detroit Diesel		p		333

		Detroit Diesel		p		421

		Detroit Diesel		p		636

		Detroit Diesel		p		338

		Detroit Diesel		p		317

		Detroit Diesel		p		317

		Detroit Diesel		p		317

		Detroit Diesel		p		316

		Detroit Diesel		p		301

		Detroit Diesel		p		607

		Detroit Diesel		p		313

		Detroit Diesel		p		606

		Detroit Diesel		p		309

		Detroit Diesel		p		309

		Detroit Diesel		p		269

		Detroit Diesel		p		269

		Detroit Diesel		p		416

		Detroit Diesel		p		430

		Detroit Diesel		p		313

		Detroit Diesel		p		330

		Detroit Diesel		p		432

		Detroit Diesel		p		331

		Detroit Diesel		p		217

		Detroit Diesel		p		217

		Detroit Diesel		p		331

		Detroit Diesel		p		330

		Detroit Diesel		p		317

		Detroit Diesel		p		509

		Detroit Diesel		p		220

		Detroit Diesel		p		236

		Detroit Diesel		p		643

		Detroit Diesel		p		639

		Detroit Diesel		p		67

		Detroit Diesel		p		64

		Detroit Diesel		P		214

		Detroit Diesel		p		508

		Detroit Diesel		p		676

		Detroit Diesel		p		708

		Detroit Diesel		p		708

		Detroit Diesel		p		709

		Detroit Diesel		p		677

		Detroit Diesel		p		709

		Detroit Diesel		p		903

		Detroit Diesel		p		745

		Detroit Diesel		p		676

		Detroit Diesel		p		677

		Detroit Diesel		p		749

		Detroit Diesel		p		750

		Detroit Diesel		p		713

		Detroit Diesel		p		750

		Detroit Diesel		p		881

		Detroit Diesel		p		881

		Detroit Diesel		p		903

		Detroit Diesel		p		704

		Detroit Diesel		p		783

		Detroit Diesel		p		701

		Detroit Diesel		p		701

		Detroit Diesel		p		702

		Detroit Diesel		p		770

		Detroit Diesel		p		703

		Detroit Diesel		p		707

		Detroit Diesel		p		703

		Detroit Diesel		p		707

		Detroit Diesel		p		704

		Detroit Diesel		p		927

		Detroit Diesel		p		907

		Detroit Diesel		p		906

		Detroit Diesel		p		772

		Detroit Diesel		p		677

		Detroit Diesel		p		714

		Detroit Diesel		p		761

		Detroit Diesel		p		894

		Detroit Diesel		p		713

		Detroit Diesel		p		884

		Detroit Diesel		p		768

		Detroit Diesel		p		768

		Detroit Diesel		p		895

		Detroit Diesel		p		895

		Detroit Diesel		p		643

		Detroit Diesel		p		755

		Detroit Diesel		p		526

		Detroit Diesel		p		894

		Detroit Diesel		p		893

		Detroit Diesel		p		893

		Detroit Diesel		p		892

		Detroit Diesel		p		891

		Detroit Diesel		p		760

		Detroit Diesel		p		890

		Detroit Diesel		p		674

		Detroit Diesel		p		721

		Detroit Diesel		p		702

		Detroit Diesel		p		770

		Detroit Diesel		p		753

		Detroit Diesel		p		755

		Detroit Diesel		p		715

		Detroit Diesel		p		715

		Detroit Diesel		p		884

		Detroit Diesel		p		717

		Detroit Diesel		p		714

		Detroit Diesel		p		674

		Detroit Diesel		p		726

		Detroit Diesel		p		726

		Detroit Diesel		p		526

		Detroit Diesel		p		526

		Detroit Diesel		p		203

		Detroit Diesel		p		883

		Detroit Diesel		p		716

		Detroit Diesel		p		673

		Detroit Diesel		p		835

		Detroit Diesel		p		671

		Detroit Diesel		p		671

		Detroit Diesel		p		745

		Detroit Diesel		p		835

		Detroit Diesel		p		935

		Detroit Diesel		p		673

		Detroit Diesel		p		669

		Detroit Diesel		p		870

		Detroit Diesel		p		935

		Detroit Diesel		p		870

		Detroit Diesel		p		844

		Detroit Diesel		p		827

		Detroit Diesel		p		844

		Detroit Diesel		p		673

		Detroit Diesel		p		653

		Detroit Diesel		p		643

		Detroit Diesel		p		734

		Detroit Diesel		p		839

		Detroit Diesel		p		937

		Detroit Diesel		p		937

		Detroit Diesel		p		839

		Detroit Diesel		p		670

		Detroit Diesel		p		651

		Detroit Diesel		p		913

		Detroit Diesel		p		740

		Detroit Diesel		p		653

		Detroit Diesel		p		667

		Detroit Diesel		p		667

		Detroit Diesel		p		639

		Detroit Diesel		p		673

		Detroit Diesel		p		651

		Detroit Diesel		p		928

		Detroit Diesel		p		934

		Detroit Diesel		p		695

		Detroit Diesel		p		743

		Detroit Diesel		p		929

		Detroit Diesel		p		695

		Detroit Diesel		p		794

		Detroit Diesel		p		930

		Detroit Diesel		p		682

		Detroit Diesel		p		693

		Detroit Diesel		p		791

		Detroit Diesel		p		826

		Detroit Diesel		p		827

		Detroit Diesel		p		693

		Detroit Diesel		p		693

		Detroit Diesel		p		826

		Detroit Diesel		p		691

		Detroit Diesel		p		938

		Detroit Diesel		p		691

		Deutz		p		869

		Deutz		p		869

		EMD		p		919

		EMD		p		916

		EMD		p		919

		EMD		p		837

		EMD		p		880

		EMD		p		872

		EMD		p		872

		EMD		p		837

		EMD		p		836

		EMD		p		697

		EMD		p		840

		EMD		p		840

		EMD		p		874

		EMD		p		873

		EMD		p		874

		EMD		p		841

		EMD		p		847

		EMD		p		847

		EMD		p		324

		EMD		p		841

		EMD		p		325

		EMD		p		880

		EMD		p		325

		EMD		p		324

		EMD		p		836

		EMD		p		324

		EMD		p		324

		EMD		p		873

		Enterprise		p		629

		Enterprise		p		322

		Enterprise		p		322

		Evinrude		p		265

		Evinrude		p		165

		Evinrude		p		725

		Evinrude (gas?)		p		563

		Fister Petter		p		218

		Ford		p		382

		Ford		p		382

		Ford		p		163

		Ford		p		312

		Ford		p		779

		Ford		p		424

		Ford		p		71

		Ford		p		329

		Ford		p		174

		Ford		p		502

		Ford		p		206

		Ford		p		539

		Ford Lehman		p		789

		Ford Lehman		p		240

		Ford Lehman		p		834

		Ford Lehman		p		833

		Ford Lehman		p		832

		Ford Lehman		p		61

		Ford Lehman		p		345

		Ford Lieman		p		764

		General Motors		p		256

		General Motors		p		148

		General Motors		p		173

		General Motors		p		255

		General Motors		p		256

		General Motors		p		255

		GM		p		47

		GM		p		621

		GM		p		487

		GM		p		139

		GM		p		408

		GM		p		645

		GM		p		507

		GM		p		136

		GM		p		364

		GM		p		258

		GM		p		503

		GM		p		503

		GM		p		97

		GM		p		153

		GM		p		303

		GM Detroit		p		86

		GM/Detroit		p		39

		GMC		p		484

		GMC		p		283

		GMC		p		786

		GMC		p		267

		GMC		p		786

		GMC		p		546

		GMC		p		355

		GMC		p		310

		GMC		p		310

		GMC		p		535

		GMC		p		257

		GMC		p		318

		GMC		p		346

		GMC		p		323

		GMC		p		546

		GMC		p		573

		GMC		p		675

		GMC		p		389

		GMC		p		389

		GMC		p		434

		GMC		p		570

		GMC		p		401

		GMC		p		675

		GMC		p		417

		GMC		p		886

		GMC		p		631

		GMC		p		582

		GMC		p		582

		GMC		p		524

		GMC		p		470

		GMC		p		522

		GMC		p		724

		GMC		p		594

		GMC		p		300

		GMC		p		733

		GMC		p		647

		GMC		p		117

		GMC		p		678

		GMC		p		204

		GMC		p		448

		GMC		p		448

		GMC		p		914

		GMC Detroit		p		511

		GMC Detroit		p		202

		Gray Marine		p		65

		Gray Marine		p		359

		Gray Marine		p		384

		Gray Marine		p		225

		Grey - Marine		p		460

		Greymarine (GMC)		p		436

		Hanomag		p		159

		Haslup		p		433

		Honda		p		807

		Honda		p		855

		Honda		p		882

		Honda		p		910

		Honda		p		855

		Honda		p		902

		Honda		p		854

		Honda		p		853

		Honda		p		808

		Honda		p		904

		Honda		p		809

		Honda		p		852

		Honda		p		332

		Honda		p		332

		Honda		p		912

		Honda		p		809

		Honda		p		810

		Honda		p		819

		Honda		p		820

		Honda		p		853

		Honda (gas?)		p		564

		International		p		407

		International		p		407

		International Pleasure Craft		p		801

		Isuzu		p		785

		Isuzu		p		829

		Isuzu		p		198

		Isuzu		p		106

		Isuzu		p		765

		Isuzu		p		439

		Isuzu		p		328

		Isuzu		p		131

		Isuzu		p		784

		Isuzu		p		422

		Isuzu		p		560

		Isuzu		p		654

		Isuzu		p		465

		Isuzu		p		275

		Isuzu		p		60

		Isuzu		p		182

		John Deere		p		613

		John Deere		p		793

		John Deere		p		793

		John Deere		p		293

		John Deere		p		211

		John Deere		p		342

		John Deere		p		298

		John Deere		p		211

		John Deere		p		659

		John Deere		p		38

		John Deere		p		293

		John Deere		p		646

		John Deere		p		659

		John Deere		p		45

		John Deere		p		286

		John Deere		p		429

		Johnson		p		911

		Johnson		p		166

		Johnson		p		732

		Kodiak/GM (gas?)		p		561

		Lehman		p		497

		Lehman		p		499

		Lehman		p		497

		Lehman Ford		p		752

		Lugger		p		578

		Lugger		p		195

		Lugger		p		576

		Lugger		p		575

		Lugger		p		576

		Lugger		p		383

		Lugger		p		601

		Lugger		p		601

		Lugger		p		262

		Lugger		p		601

		Lugger		p		601

		Lugger		p		601

		Lugger		p		575

		Lugger		p		190

		Lugger		p		595

		Lugger		p		190

		Lugger		p		262

		Lugger		p		383

		Lugger		p		578

		Lugger		p		335

		Lugger		p		601

		Marine Power		p		744

		Mariner Outboard (gas?)		p		571

		Mariner Outboard (gas?)		p		571

		Mec		p		557

		Mec		p		557

		Mecruisor		p		85

		Merc Cruiser		p		132

		Merc.		p		410

		Merc.		p		410

		Mercruiser		p		365

		Mercruiser		p		736

		Mercruiser		p		222

		Mercruiser		p		200

		Mercruiser		p		222

		Mercruiser		p		566

		Mercruiser		p		455

		Mercruiser		p		626

		Mercruiser		p		626

		Mercruiser		p		552

		Mercruiser		p		403

		Mercruiser		p		403

		Mercruisers Five		p		66

		Mercruisers Five		p		66

		Mercury		p		923

		Mercury		p		851

		Mercury		p		851

		Mercury		p		114

		Mercury		p		37

		Mercury		p		114

		Mercury		p		534

		Mercury		p		341

		Mercury		p		633

		Mercury		p		341

		Mercury		p		443

		Mercury		p		769

		Mercury		p		830

		Mercury		p		769

		Mercury		p		627

		Mercury (gas?)		p		554

		Mercury (gas?)		p		554

		Mercury (gas?)		p		556

		Mercury (gas?)		p		556

		Mercury (gasoline engine)		p		795

		Mercury Outboard		p		543

		Mercury Outboard		p		234

		Mercury Outboard		p		234

		Mercury Outboard		p		234

		Mercury Outboard (gas?)		p		567

		Mercury Outboard (gas?)		p		567

		Mercury Outboard (gasoline?)		p		543

		MTO		p		775

		MTO		p		775

		MTU		p		252

		MTU		p		251

		MTU		p		251

		MTU		p		252

		MTU/DDC		p		250

		MTU/DDC		p		250

		MTV/DDC		p		866

		MTV/DDC		p		863

		MTV/DDC		p		865

		MTV/DDC		p		866

		MTV/DDC		p		863

		MTV/DDC		p		865

		Navy Life Boat		p		226

		Nissan		p		515

		Nissan		p		233

		outboard		p		888

		Pathfinder		p		773

		Perkins		p		110

		Perkins		p		229

		Perkins		p		158

		Perkins		p		498

		Perkins		p		498

		Perkins		p		368

		Perkins		p		180

		Perkins		p		751

		Perkins		p		277

		Perkins		p		491

		Perkins		p		395

		Perkins		p		179

		Perkins		p		189

		Perkins		p		803

		Perkins		p		48

		Perkins		p		802

		Perkins		p		124

		Perkins		p		574

		Perkins		p		176

		Perkins		p		438

		Perkins Diesel		p		742

		PISCES		p		224

		Saab		p		388

		Seamax		p		741

		Seamax		p		741

		SeaRey		p		767

		Suzuki		p		150

		Suzuki Outboard (gas?)		p		549

		Tohautsu		p		729

		Tohautsu		p		729

		Universal		p		314

		VM		p		589

		Volvo		p		553

		Volvo		p		887

		Volvo		p		553

		Volvo		p		419

		Volvo		p		35

		Volvo		p		419

		Volvo		p		85

		Volvo		p		223

		Volvo		p		887

		Volvo		p		705

		Volvo		p		201

		Volvo		p		637

		Volvo		p		668

		Volvo		p		668

		Volvo		p		587

		Volvo		p		441

		Volvo		p		194

		Volvo		p		194

		Volvo		p		412

		Volvo		p		705

		Volvo		p		632

		Volvo		p		223

		Volvo		p		909

		Volvo		p		706

		Volvo		p		706

		Volvo		p		56

		Volvo		p		711

		Volvo		p		712

		Volvo		p		525

		Volvo		p		521

		Volvo		p		528

		Volvo		p		635

		Volvo		p		129

		Volvo		p		356

		Volvo		p		747

		Volvo		p		353

		VOLVO		p		88

		Volvo		p		134

		Volvo		p		339

		Volvo		p		339

		Volvo		p		334

		Volvo		p		254

		Volvo		p		134

		Volvo		p		177

		Volvo		p		747

		Volvo		p		541

		Volvo		p		545

		Volvo		p		774

		Volvo		p		781

		Volvo		p		264

		Volvo		p		792

		Volvo		p		620

		Volvo		p		931

		Volvo		p		515

		Volvo		p		488

		Volvo		p		254

		Volvo		p		306

		Volvo		p		885

		Volvo		p		371

		Volvo		p		379

		Volvo		p		373

		Volvo  Penta		p		494

		Volvo Penta		p		394

		Volvo Penta		p		227

		Volvo Penta		p		553

		Volvo Penta		p		553

		Volvo Penta		p		730

		Volvo Penta		p		730

		Volvo-Penta		p		118

		Waukesha		p		290

		Waukesha		p		290

		Waukesha		p		780

		Yamaha		p		899

		Yamaha		p		680

		Yamaha		p		184

		Yamaha		p		506

		Yamaha		p		899

		Yamaha		p		197

		Yamaha		p		680

		Yamaha (gas?)		p		559

		Yan Ling		p		68

		Yan Mar		p		28

		Yan Mar		p		28

		Yan Mar		p		27

		Yan Mar		p		27

		Yan Mar		p		221

		Yanmar		p		127

		Yanmar		p		710

		Yanmar		p		127

		Yanmar		p		307

		YanMar		p		517

		Yanmar		p		756

		Yanmar		p		115

		Yanmar		p		889
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		Vessel ID		ARB ID		C/P Fish		Harbor		Vessel ID		ARB ID		C/P Fish		0-25		Vessel ID		ARB ID		C/P Fish		26-50		Vessel ID		ARB ID		C/P Fish		51-75		Vessel ID		ARB ID		C/P Fish		76-100		Vessel ID		ARB ID		C/P Fish		>100

		49		2417				0		49		2417				0		49		2417				100		49		2417				0		49		2417				0		49		2417				0

		53		176				5		53		176				95		53		176				0		53		176				0		53		176				0		53		176				0

		57		1272				0		57		1272				50		57		1272				30		57		1272				20		57		1272				0		57		1272				0

		62		1464				5		62		1464				80		62		1464				10		62		1464				5		62		1464				0		62		1464				0

		63		970				9		63		970				23		63		970				48		63		970				15		63		970				5		63		970				0

		133		2157				10		133		2157				25		133		2157				25		133		2157				40		133		2157				0		133		2157				0

		137		716				10		137		716				90		137		716				0		137		716				0		137		716				0		137		716				0

		141		763				0		141		763				25		141		763				25		141		763				30		141		763				10		141		763				10

		72		1950				9		72		1950				23		72		1950				48		72		1950				15		72		1950				5		72		1950				0

		75		84				50		75		84				20		75		84				40		75		84				20		75		84				10		75		84				5

		73		3332				3		73		3332				22		73		3332				37		73		3332				38		73		3332				0		73		3332				0

		89		620				0		89		620				25		89		620				25		89		620				25		89		620				20		89		620				5

		100		1921				0		100		1921				20		100		1921				20		100		1921				30		100		1921				20		100		1921				10

		101		370				0		101		370				2		101		370				98		101		370				0		101		370				0		101		370				0

		103		696				5		103		696				45		103		696				42		103		696				5		103		696				2		103		696				1

		154		1886				5		154		1886				10		154		1886				60		154		1886				25		154		1886				0		154		1886				0

		160		2361				5		160		2361				30		160		2361				30		160		2361				25		160		2361				10		160		2361				0

		169		1937				0		169		1937				0		169		1937				0		169		1937				0		169		1937				0		169		1937				0

		171		2437				0		171		2437				90		171		2437				5		171		2437				5		171		2437				0		171		2437				0

		175		3461				0		175		3461				85		175		3461				15		175		3461				0		175		3461				0		175		3461				0

		179		2378				0		179		2378				100		179		2378				0		179		2378				0		179		2378				0		179		2378				0

		181		1246				0		181		1246				5		181		1246				10		181		1246				85		181		1246				0		181		1246				0

		113		2101				0		113		2101				30		113		2101				35		113		2101				25		113		2101				10		113		2101				0

		121		704				0		121		704				0		121		704				0		121		704				0		121		704				75		121		704				25

		128		531				0		128		531				5		128		531				0		128		531				80		128		531				10		128		531				5

		193		4293				0		193		4293				0		193		4293				0		193		4293				0		193		4293				0		193		4293				0

		196		1955				1		196		1955				5		196		1955				0		196		1955				0		196		1955				0		196		1955				94

		199		3763				0		199		3763				100		199		3763				0		199		3763				0		199		3763				0		199		3763				0

		203		2096				1		203		2096				99		203		2096				0		203		2096				0		203		2096				0		203		2096				0

		215		2911				0		215		2911				100		215		2911				0		215		2911				0		215		2911				0		215		2911				0

		222		4301				0		222		4301				75		222		4301				20		222		4301				0		222		4301				0		222		4301				0

		223		4301				0		223		4301				75		223		4301				20		223		4301				0		223		4301				0		223		4301				0

		230		2343				0		230		2343				95		230		2343				5		230		2343				0		230		2343				0		230		2343				0

		241		2588				1		241		2588				0		241		2588				0		241		2588				95		241		2588				4		241		2588				0

		258		1039				0		258		1039				100		258		1039				0		258		1039				0		258		1039				0		258		1039				0

		261		902				0		261		902				100		261		902				0		261		902				0		261		902				0		261		902				0

		262		1003				5		262		1003				0		262		1003				20		262		1003				10		262		1003				55		262		1003				10

		263		1483				0		263		1483				100		263		1483				0		263		1483				0		263		1483				0		263		1483				0

		271		1526				5		271		1526				20		271		1526				60		271		1526				10		271		1526				5		271		1526				0

		269		4333				0		269		4333				50		269		4333				25		269		4333				25		269		4333				0		269		4333				0

		282		3971				0		282		3971				98		282		3971				1		282		3971				1		282		3971				0		282		3971				0

		288		9248				0		288		9248				15		288		9248				15		288		9248				40		288		9248				30		288		9248				0

		358		3310				0		358		3310				100		358		3310				0		358		3310				0		358		3310				0		358		3310				0

		360		881				0		360		881				20		360		881				50		360		881				25		360		881				5		360		881				0

		362		881				0		362		881				100		362		881				0		362		881				0		362		881				0		362		881				0

		380		1364				0		380		1364				0		380		1364				20		380		1364				60		380		1364				20		380		1364				0

		383		779				15		383		779				33		383		779				0		383		779				0		383		779				0		383		779				0

		389		3208				0		389		3208				50		389		3208				45		389		3208				5		389		3208				0		389		3208				0

		422		2924				5		422		2924				50		422		2924				30		422		2924				10		422		2924				5		422		2924				0

		427		1437				0		427		1437				50		427		1437				25		427		1437				20		427		1437				5		427		1437				0

		447		3081				0		447		3081				100		447		3081				0		447		3081				0		447		3081				0		447		3081				0

		448		4361				20		448		4361				70		448		4361				10		448		4361				0		448		4361				0		448		4361				0

		440		1641				0		440		1641				50		440		1641				25		440		1641				25		440		1641				0		440		1641				0

		455		3470				0		455		3470				0		455		3470				0		455		3470				0		455		3470				0		455		3470				0

		481		3415				0		481		3415				25		481		3415				50		481		3415				25		481		3415				0		481		3415				0

		485		2705				0		485		2705				95		485		2705				5		485		2705				0		485		2705				0		485		2705				0

		493		1408				0		493		1408				10		493		1408				40		493		1408				45		493		1408				5		493		1408				0

		496		3035				70		496		3035				0		496		3035				0		496		3035				0		496		3035				30		496		3035				0

		506		1683				0		506		1683				0		506		1683				0		506		1683				0		506		1683				0		506		1683				0

		513		1671				10		513		1671				10		513		1671				40		513		1671				30		513		1671				10		513		1671				0

		302		3514				0		302		3514				70		302		3514				30		302		3514				0		302		3514				0		302		3514				0

		396		2087				5		396		2087				70		396		2087				5		396		2087				5		396		2087				5		396		2087				5

		467		2470				5		467		2470				95		467		2470				0		467		2470				0		467		2470				0		467		2470				0

		468		623				15		468		623				85		468		623				0		468		623				0		468		623				0		468		623				0

		579		2041				0		579		2041				0		579		2041				50		579		2041				0		579		2041				50		579		2041				0

		580		2041				0		580		2041				0		580		2041				50		580		2041				0		580		2041				50		580		2041				0

		586		448				0		586		448				20		586		448				30		586		448				30		586		448				15		586		448				5

		591		3223				0		591		3223				80		591		3223				20		591		3223				0		591		3223				0		591		3223				0

		601		1919				0		601		1919				1		601		1919				1		601		1919				1		601		1919				10		601		1919				87

		613		2934				5		613		2934				95		613		2934				0		613		2934				0		613		2934				0		613		2934				0

		623		603				0		623		603				10		623		603				40		623		603				50		623		603				0		623		603				0

		625		2260				5		625		2260				40		625		2260				15		625		2260				40		625		2260				0		625		2260				0

		633		828				5		633		828				95		633		828				0		633		828				0		633		828				0		633		828				0

		636		1748				0		636		1748				100		636		1748				0		636		1748				0		636		1748				0		636		1748				0

		650		3288				0		650		3288				95		650		3288				5		650		3288				0		650		3288				0		650		3288				0

		656		3182				0		656		3182				100		656		3182				0		656		3182				0		656		3182				0		656		3182				0

		657		3182				0		657		3182				25		657		3182				50		657		3182				25		657		3182				0		657		3182				0

		659		1093				2		659		1093				30		659		1093				30		659		1093				25		659		1093				12		659		1093				1

		527		3570				0		527		3570				100		527		3570				0		527		3570				0		527		3570				0		527		3570				0

		530		3570				0		530		3570				0		530		3570				0		530		3570				0		530		3570				0		530		3570				0

		534		3066				0		534		3066				75		534		3066				25		534		3066				0		534		3066				0		534		3066				0

		738		9256				0		738		9256				70		738		9256				0		738		9256				20		738		9256				10		738		9256				0

		743		2734				5		743		2734				40		743		2734				40		743		2734				10		743		2734				5		743		2734				0

		745		1647				10		745		1647				60		745		1647				20		745		1647				10		745		1647				0		745		1647				0

		750		1711				0		750		1711				90		750		1711				10		750		1711				0		750		1711				0		750		1711				0

		755		3365				50		755		3365				40		755		3365				5		755		3365				5		755		3365				0		755		3365				0

		766		9258				0		766		9258				75		766		9258				20		766		9258				5		766		9258				0		766		9258				0

		774		3308				0		774		3308				100		774		3308				0		774		3308				0		774		3308				0		774		3308				0

		793		2266				0		793		2266				30		793		2266				20		793		2266				35		793		2266				10		793		2266				5

		885		4316				0		885		4316				75		885		4316				25		885		4316				0		885		4316				0		885		4316				0

		545		2268				0		545		2268				100		545		2268				0		545		2268				0		545		2268				0		545		2268				0

		713		606				0		713		606				10		713		606				50		713		606				20		713		606				20		713		606				0

		714		1578				5		714		1578				10		714		1578				50		714		1578				30		714		1578				5		714		1578				0

		715		305				10		715		305				90		715		305				0		715		305				0		715		305				0		715		305				0

		884		3226				1		884		3226				99		884		3226				0		884		3226				0		884		3226				0		884		3226				0

		889		4276				0		889		4276				90		889		4276				10		889		4276				0		889		4276				0		889		4276				0

		892		2043				0		892		2043				70		892		2043				30		892		2043				0		892		2043				0		892		2043				0

		568		2028				0		568		2028				100		568		2028				0		568		2028				0		568		2028				0		568		2028				0

		575		9253				10		575		9253				90		575		9253				0		575		9253				0		575		9253				0		575		9253				0

		576		9253				10		576		9253				90		576		9253				0		576		9253				0		576		9253				0		576		9253				0

		577		2041				0		577		2041				0		577		2041				50		577		2041				0		577		2041				50		577		2041				0

		578		9253				5		578		9253				20		578		9253				50		578		9253				25		578		9253				0		578		9253				0

		32		2373				0		32		2373				5		32		2373				15		32		2373				50		32		2373				25		32		2373				5

		34		555				2		34		555				86		34		555				10		34		555				2		34		555				0		34		555				0

		40		203				0		40		203				0		40		203				40		40		203				40		40		203				20		40		203				0

		43		808				2		43		808				90		43		808				8		43		808				0		43		808				0		43		808				0

		44		808				1		44		808				9		44		808				0		44		808				90		44		808				0		44		808				0

								3.7570093458								50.6542056075								18.8130841121								13.3831775701								5.9626168224								2.5514018692

		C/P Fish

		Harbor		3.8

		0-25		50.7

		25-50		18.8

		50-75		13.4

		76-100		6.0

		100+		2.6





Ferry

		Vessel ID		ARB ID		Ferry		Harbor		Vessel ID		ARB ID		Ferry		0-25		Vessel ID		ARB ID		Ferry		26-50		Vessel ID		ARB ID		Ferry		51-75		Vessel ID		ARB ID		Ferry		76-100		Vessel ID		ARB ID		Ferry		>100

		62		1464				5		62		1464				80		62		1464				10		62		1464				5		62		1464				0		62		1464				0

		144		597				0		144		597				0		144		597				0		144		597				0		144		597				0		144		597				0

		146		597				0		146		597				0		146		597				0		146		597				0		146		597				0		146		597				0

		153		671				100		153		671				0		153		671				0		153		671				0		153		671				0		153		671				0

		157		2022				100		157		2022				0		157		2022				0		157		2022				0		157		2022				0		157		2022				0

		161		2434				5		161		2434				95		161		2434				0		161		2434				0		161		2434				0		161		2434				0

		162		2434				100		162		2434				0		162		2434				0		162		2434				0		162		2434				0		162		2434				0

		250		3780				100		250		3780				0		250		3780				0		250		3780				0		250		3780				0		250		3780				0

		251		3780				100		251		3780				0		251		3780				0		251		3780				0		251		3780				0		251		3780				0

		252		3780				100		252		3780				0		252		3780				0		252		3780				0		252		3780				0		252		3780				0

		272		1353				0		272		1353				85		272		1353				12		272		1353				3		272		1353				0		272		1353				0

		341		3670				0		341		3670				100		341		3670				0		341		3670				0		341		3670				0		341		3670				0

		274		1687				0		274		1687				100		274		1687				0		274		1687				0		274		1687				0		274		1687				0

		276		9245				0		276		9245				100		276		9245				0		276		9245				0		276		9245				0		276		9245				0

		278		9246				0		278		9246				100		278		9246				0		278		9246				0		278		9246				0		278		9246				0

		316		521				100		316		521				0		316		521				0		316		521				0		316		521				0		316		521				0

		317		521				100		317		521				0		317		521				0		317		521				0		317		521				0		317		521				0

		319		521				100		319		521				0		319		521				0		319		521				0		319		521				0		319		521				0

		361		1085				100		361		1085				0		361		1085				0		361		1085				0		361		1085				0		361		1085				0

		430		3057				0		430		3057				75		430		3057				24		430		3057				0		430		3057				1		430		3057				0

		433		4065				100		433		4065				0		433		4065				0		433		4065				0		433		4065				0		433		4065				0

		456		3992				0		456		3992				100		456		3992				0		456		3992				0		456		3992				0		456		3992				0

		486		4104				75		486		4104				25		486		4104				0		486		4104				0		486		4104				0		486		4104				0

		497		2915				100		497		2915				0		497		2915				0		497		2915				0		497		2915				0		497		2915				0

		498		2915				100		498		2915				0		498		2915				0		498		2915				0		498		2915				0		498		2915				0

		499		2915				100		499		2915				0		499		2915				0		499		2915				0		499		2915				0		499		2915				0

		507		2915				100		507		2915				0		507		2915				0		507		2915				0		507		2915				0		507		2915				0

		308		521				100		308		521				0		308		521				0		308		521				0		308		521				0		308		521				0

		309		521				100		309		521				0		309		521				0		309		521				0		309		521				0		309		521				0

		310		2451				5		310		2451				90		310		2451				5		310		2451				0		310		2451				0		310		2451				0

		313		521				100		313		521				0		313		521				0		313		521				0		313		521				0		313		521				0

		462		731				100		462		731				0		462		731				0		462		731				0		462		731				0		462		731				0

		583		1282				90		583		1282				10		583		1282				0		583		1282				0		583		1282				0		583		1282				0

		613		2934				5		613		2934				95		613		2934				0		613		2934				0		613		2934				0		613		2934				0

		624		784				100		624		784				0		624		784				0		624		784				0		624		784				0		624		784				0

		654		911				100		654		911				0		654		911				0		654		911				0		654		911				0		654		911				0

		671		3422				100		671		3422				0		671		3422				0		671		3422				0		671		3422				0		671		3422				0

		672		3422				100		672		3422				0		672		3422				0		672		3422				0		672		3422				0		672		3422				0

		673		1088				95		673		1088				5		673		1088				0		673		1088				0		673		1088				0		673		1088				0

		674		1088				100		674		1088				0		674		1088				0		674		1088				0		674		1088				0		674		1088				0

		675		1088				95		675		1088				5		675		1088				0		675		1088				0		675		1088				0		675		1088				0

		676		1088				95		676		1088				5		676		1088				0		676		1088				0		676		1088				0		676		1088				0

		677		2256				95		677		2256				5		677		2256				0		677		2256				0		677		2256				0		677		2256				0

		526		3863				0		526		3863				95		526		3863				5		526		3863				0		526		3863				0		526		3863				0

		536		3635				0		536		3635				0		536		3635				0		536		3635				0		536		3635				0		536		3635				0

		538		3635				0		538		3635				0		538		3635				0		538		3635				0		538		3635				0		538		3635				0

		686		4415				100		686		4415				0		686		4415				0		686		4415				0		686		4415				0		686		4415				0

		687		4415				100		687		4415				0		687		4415				0		687		4415				0		687		4415				0		687		4415				0

		688		4415				100		688		4415				0		688		4415				0		688		4415				0		688		4415				0		688		4415				0

		689		4415				100		689		4415				0		689		4415				0		689		4415				0		689		4415				0		689		4415				0

		735		1979				90		735		1979				10		735		1979				0		735		1979				0		735		1979				0		735		1979				0

		767		72				0		767		72				100		767		72				0		767		72				0		767		72				0		767		72				0

		773		3099				0		773		3099				0		773		3099				0		773		3099				0		773		3099				0		773		3099				0

		775		2221				0		775		2221				95		775		2221				5		775		2221				0		775		2221				0		775		2221				0

		812		3832				50		812		3832				50		812		3832				0		812		3832				0		812		3832				0		812		3832				0

		814		3832				50		814		3832				50		814		3832				0		814		3832				0		814		3832				0		814		3832				0

		815		3832				50		815		3832				50		815		3832				0		815		3832				0		815		3832				0		815		3832				0

		816		3832				50		816		3832				50		816		3832				0		816		3832				0		816		3832				0		816		3832				0

		817		3832				50		817		3832				50		817		3832				0		817		3832				0		817		3832				0		817		3832				0

		818		3832				50		818		3832				50		818		3832				0		818		3832				0		818		3832				0		818		3832				0

		826		29				75		826		29				25		826		29				0		826		29				0		826		29				0		826		29				0

		827		4275				100		827		4275				0		827		4275				0		827		4275				0		827		4275				0		827		4275				0

		832		2474				100		832		2474				0		832		2474				0		832		2474				0		832		2474				0		832		2474				0

		833		2474				100		833		2474				0		833		2474				0		833		2474				0		833		2474				0		833		2474				0

		834		2474				100		834		2474				0		834		2474				0		834		2474				0		834		2474				0		834		2474				0

		835		695				100		835		695				0		835		695				0		835		695				0		835		695				0		835		695				0

		703		883				100		703		883				0		703		883				0		703		883				0		703		883				0		703		883				0

		704		883				50		704		883				50		704		883				0		704		883				0		704		883				0		704		883				0

		705		883				100		705		883				0		705		883				0		705		883				0		705		883				0		705		883				0

		706		883				100		706		883				0		706		883				0		706		883				0		706		883				0		706		883				0

		707		883				100		707		883				0		707		883				0		707		883				0		707		883				0		707		883				0

		708		883				100		708		883				0		708		883				0		708		883				0		708		883				0		708		883				0

		709		883				100		709		883				0		709		883				0		709		883				0		709		883				0		709		883				0

		710		883				100		710		883				0		710		883				0		710		883				0		710		883				0		710		883				0

		711		883				100		711		883				0		711		883				0		711		883				0		711		883				0		711		883				0

		712		883				100		712		883				0		712		883				0		712		883				0		712		883				0		712		883				0

		723		899				0		723		899				100		723		899				0		723		899				0		723		899				0		723		899				0

		862		375				0		862		375				100		862		375				0		862		375				0		862		375				0		862		375				0

		863		375				0		863		375				100		863		375				0		863		375				0		863		375				0		863		375				0

		864		375				0		864		375				100		864		375				0		864		375				0		864		375				0		864		375				0

		865		375				0		865		375				100		865		375				0		865		375				0		865		375				0		865		375				0

		867		375				0		867		375				100		867		375				0		867		375				0		867		375				0		867		375				0

		868		375				0		868		375				100		868		375				0		868		375				0		868		375				0		868		375				0

		869		375				0		869		375				100		869		375				0		869		375				0		869		375				0		869		375				0

		893		9263				100		893		9263				0		893		9263				0		893		9263				0		893		9263				0		893		9263				0

		27		1401				98		27		1401				2		27		1401				0		27		1401				0		27		1401				0		27		1401				0

		28		1401				90		28		1401				10		28		1401				0		28		1401				0		28		1401				0		28		1401				0

								64								29.4482758621								0.7011494253								0.091954023								0.0114942529								0

		Ferry

		Harbor		64.0

		0-25		29.4

		25-50		0.7

		50-75		0.1

		76-100		0.0

		100+		0.0





Tug

		Vessel ID		ARB ID		Tug		Harbor		Vessel ID		ARB ID		Tug		0-25		Vessel ID		ARB ID		Tug		26-50		Vessel ID		ARB ID		Tug		51-75		Vessel ID		ARB ID		Tug		76-100		Vessel ID		ARB ID		Tug		>100

		77		103				95		77		103				5		77		103				0		77		103				0		77		103				0		77		103				0

		78		103				95		78		103				5		78		103				0		78		103				0		78		103				0		78		103				0

		79		103				95		79		103				5		79		103				0		79		103				0		79		103				0		79		103				0

		80		103				98		80		103				2		80		103				0		80		103				0		80		103				0		80		103				0

		81		103				85		81		103				15		81		103				0		81		103				0		81		103				0		81		103				0

		82		103				85		82		103				15		82		103				0		82		103				0		82		103				0		82		103				0

		83		103				99		83		103				1		83		103				0		83		103				0		83		103				0		83		103				0

		84		103				99		84		103				1		84		103				0		84		103				0		84		103				0		84		103				0

		122		4356				0		122		4356				100		122		4356				0		122		4356				0		122		4356				0		122		4356				0

		225		1290				0		225		1290				100		225		1290				0		225		1290				0		225		1290				0		225		1290				0

		226		1290				0		226		1290				100		226		1290				0		226		1290				0		226		1290				0		226		1290				0

		287		3915				100		287		3915				0		287		3915				0		287		3915				0		287		3915				0		287		3915				0

		324		993				85		324		993				15		324		993				0		324		993				0		324		993				0		324		993				0

		325		993				100		325		993				0		325		993				0		325		993				0		325		993				0		325		993				0

		326		993				100		326		993				0		326		993				0		326		993				0		326		993				0		326		993				0

		333		4334				100		333		4334				0		333		4334				0		333		4334				0		333		4334				0		333		4334				0

		478		3953				0		478		3953				0		478		3953				0		478		3953				0		478		3953				0		478		3953				0

		483		3953				0		483		3953				0		483		3953				0		483		3953				0		483		3953				0		483		3953				0

		491		1735				100		491		1735				0		491		1735				0		491		1735				0		491		1735				0		491		1735				0

		500		1547				98		500		1547				2		500		1547				0		500		1547				0		500		1547				0		500		1547				0

		503		1547				100		503		1547				0		503		1547				0		503		1547				0		503		1547				0		503		1547				0

		295		1797				100		295		1797				0		295		1797				0		295		1797				0		295		1797				0		295		1797				0

		296		1797				100		296		1797				0		296		1797				0		296		1797				0		296		1797				0		296		1797				0

		475		3953				0		475		3953				0		475		3953				0		475		3953				0		475		3953				0		475		3953				0

		476		3953				0		476		3953				0		476		3953				0		476		3953				0		476		3953				0		476		3953				0

		477		3953				0		477		3953				0		477		3953				0		477		3953				0		477		3953				0		477		3953				0

		618		4053				5		618		4053				35		618		4053				60		618		4053				0		618		4053				0		618		4053				0

		638		302				60		638		302				30		638		302				10		638		302				0		638		302				0		638		302				0

		639		302				10		639		302				80		639		302				0		639		302				10		639		302				0		639		302				0

		640		302				90		640		302				10		640		302				0		640		302				0		640		302				0		640		302				0

		651		3998				0		651		3998				100		651		3998				0		651		3998				0		651		3998				0		651		3998				0

		690		3629				100		690		3629				0		690		3629				0		690		3629				0		690		3629				0		690		3629				0

		691		3629				70		691		3629				30		691		3629				0		691		3629				0		691		3629				0		691		3629				0

		693		3629				100		693		3629				0		693		3629				0		693		3629				0		693		3629				0		693		3629				0

		694		3629				100		694		3629				0		694		3629				0		694		3629				0		694		3629				0		694		3629				0

		695		3629				97		695		3629				3		695		3629				0		695		3629				0		695		3629				0		695		3629				0

		697		3629				100		697		3629				0		697		3629				0		697		3629				0		697		3629				0		697		3629				0

		701		3629				100		701		3629				0		701		3629				0		701		3629				0		701		3629				0		701		3629				0

		702		3629				70		702		3629				30		702		3629				0		702		3629				0		702		3629				0		702		3629				0

		770		3201				50		770		3201				50		770		3201				0		770		3201				0		770		3201				0		770		3201				0

		836		885				100		836		885				0		836		885				0		836		885				0		836		885				0		836		885				0

		837		885				100		837		885				0		837		885				0		837		885				0		837		885				0		837		885				0

		838		885				100		838		885				0		838		885				0		838		885				0		838		885				0		838		885				0

		839		885				100		839		885				0		839		885				0		839		885				0		839		885				0		839		885				0

		840		885				100		840		885				0		840		885				0		840		885				0		840		885				0		840		885				0

		841		885				97		841		885				0		841		885				3		841		885				0		841		885				0		841		885				0

		842		885				100		842		885				0		842		885				0		842		885				0		842		885				0		842		885				0

		843		885				100		843		885				0		843		885				0		843		885				0		843		885				0		843		885				0

		844		885				100		844		885				0		844		885				0		844		885				0		844		885				0		844		885				0

		845		25				25		845		25				0		845		25				75		845		25				0		845		25				0		845		25				0

		846		25				90		846		25				10		846		25				0		846		25				0		846		25				0		846		25				0

		847		25				100		847		25				0		847		25				0		847		25				0		847		25				0		847		25				0

		848		25				90		848		25				10		848		25				0		848		25				0		848		25				0		848		25				0

		849		25				90		849		25				10		849		25				0		849		25				0		849		25				0		849		25				0

		850		25				60		850		25				40		850		25				0		850		25				0		850		25				0		850		25				0

		871		62				0		871		62				5		871		62				0		871		62				0		871		62				95		871		62				0

		872		62				0		872		62				100		872		62				0		872		62				0		872		62				0		872		62				0

		873		62				0		873		62				100		873		62				0		873		62				0		873		62				0		873		62				0

		874		62				0		874		62				100		874		62				0		874		62				0		874		62				0		874		62				0

		875		62				90		875		62				0		875		62				10		875		62				0		875		62				0		875		62				0

		876		62				90		876		62				0		876		62				0		876		62				10		876		62				0		876		62				0

		877		62				80		877		62				0		877		62				0		877		62				20		877		62				0		877		62				0

		878		62				0		878		62				10		878		62				0		878		62				90		878		62				0		878		62				0

		879		62				0		879		62				100		879		62				0		879		62				0		879		62				0		879		62				0

		880		62				0		880		62				100		880		62				0		880		62				0		880		62				0		880		62				0

		881		62				0		881		62				100		881		62				0		881		62				0		881		62				0		881		62				0

		896		9263				100		896		9263				0		896		9263				0		896		9263				0		896		9263				0		896		9263				0

		897		9263				100		897		9263				0		897		9263				0		897		9263				0		897		9263				0		897		9263				0

		915		3746				100		915		3746				0		915		3746				0		915		3746				0		915		3746				0		915		3746				0

		916		3746				100		916		3746				0		916		3746				0		916		3746				0		916		3746				0		916		3746				0

		917		3746				100		917		3746				0		917		3746				0		917		3746				0		917		3746				0		917		3746				0

		918		3746				100		918		3746				0		918		3746				0		918		3746				0		918		3746				0		918		3746				0

		919		9264				100		919		9264				0		919		9264				0		919		9264				0		919		9264				0		919		9264				0

		920		9264				100		920		9264				0		920		9264				0		920		9264				0		920		9264				0		920		9264				0

		932		288				17		932		288				17		932		288				17		932		288				17		932		288				17		932		288				15

		933		288				17		933		288				17		933		288				17		933		288				17		933		288				17		933		288				15

		934		288				50		934		288				50		934		288				0		934		288				0		934		288				0		934		288				0

		936		288				17		936		288				17		936		288				17		936		288				17		936		288				17		936		288				15

		27		1401				98		27		1401				2		27		1401				0		27		1401				0		27		1401				0		27		1401				0

								67.0506329114								19.2658227848								2.6455696203								2.2911392405								1.8481012658								0.5696202532

		Tug

		Harbor		67.1

		0-25		19.3

		25-50		2.6

		50-75		2.3

		76-100		1.8

		100+		0.6





C Fish

		Vessel ID		ARB ID		C Fish		Harbor		Vessel ID		ARB ID		C Fish		0-25		Vessel ID		ARB ID		C Fish		26-50		Vessel ID		ARB ID		C Fish		51-75		Vessel ID		ARB ID		C Fish		76-100		Vessel ID		ARB ID		C Fish		>100

		48		2806				5		48		2806				95		48		2806				0		48		2806				0		48		2806				0		48		2806				0

		50		3718				0		50		3718				70		50		3718				15		50		3718				10		50		3718				5		50		3718				0

		51		46				0		51		46				0		51		46				0		51		46				0		51		46				0		51		46				0

		52		4194				70		52		4194				30		52		4194				0		52		4194				0		52		4194				0		52		4194				0

		54		3519				5		54		3519				95		54		3519				0		54		3519				0		54		3519				0		54		3519				0

		55		380				0		55		380				0		55		380				0		55		380				0		55		380				0		55		380				100

		56		2571				15		56		2571				85		56		2571				0		56		2571				0		56		2571				0		56		2571				0

		59		380				0		59		380				0		59		380				0		59		380				0		59		380				0		59		380				100

		60		3293				0		60		3293				100		60		3293				0		60		3293				0		60		3293				0		60		3293				0

		64		114				0		64		114				100		64		114				0		64		114				0		64		114				0		64		114				0

		65		308				0		65		308				10		65		308				50		65		308				20		65		308				10		65		308				10

		66		2581				5		66		2581				40		66		2581				55		66		2581				0		66		2581				0		66		2581				0

		67		55				0		67		55				75		67		55				25		67		55				0		67		55				0		67		55				0

		130		661				8		130		661				92		130		661				0		130		661				0		130		661				0		130		661				0

		131		769				10		131		769				90		131		769				0		131		769				0		131		769				0		131		769				0

		132		3039				0		132		3039				100		132		3039				0		132		3039				0		132		3039				0		132		3039				0

		134		1486				2		134		1486				98		134		1486				0		134		1486				0		134		1486				0		134		1486				0

		135		2479				0		135		2479				100		135		2479				0		135		2479				0		135		2479				0		135		2479				0

		136		1380				100		136		1380				0		136		1380				0		136		1380				0		136		1380				0		136		1380				0

		138		3480				0		138		3480				100		138		3480				0		138		3480				0		138		3480				0		138		3480				0

		139		888				0		139		888				90		139		888				10		139		888				0		139		888				0		139		888				0

		140		3729				1		140		3729				49		140		3729				50		140		3729				0		140		3729				0		140		3729				0

		142		4267				0		142		4267				100		142		4267				0		142		4267				0		142		4267				0		142		4267				0

		143		1968				5		143		1968				85		143		1968				10		143		1968				0		143		1968				0		143		1968				0

		145		2948				0		145		2948				100		145		2948				0		145		2948				0		145		2948				0		145		2948				0

		147		667				0		147		667				0		147		667				0		147		667				0		147		667				0		147		667				100

		148		1200				0		148		1200				100		148		1200				0		148		1200				0		148		1200				0		148		1200				0

		149		155				20		149		155				75		149		155				5		149		155				0		149		155				0		149		155				0

		150		3272				0		150		3272				100		150		3272				0		150		3272				0		150		3272				0		150		3272				0

		68		52				0		68		52				0		68		52				0		68		52				0		68		52				0		68		52				0

		69		1700				0		69		1700				80		69		1700				20		69		1700				0		69		1700				0		69		1700				0

		74		14				1		74		14				24		74		14				0		74		14				0		74		14				0		74		14				75

		76		27				0		76		27				100		76		27				10		76		27				10		76		27				25		76		27				45

		85		357				0		85		357				90		85		357				10		85		357				0		85		357				0		85		357				0

		86		3134				0		86		3134				100		86		3134				0		86		3134				0		86		3134				0		86		3134				0

		87		1144				0		87		1144				25		87		1144				45		87		1144				25		87		1144				2		87		1144				3

		88		590				5		88		590				85		88		590				9		88		590				1		88		590				0		88		590				0

		90		1340				0		90		1340				60		90		1340				40		90		1340				0		90		1340				0		90		1340				0

		91		1397				1		91		1397				80		91		1397				19		91		1397				0		91		1397				0		91		1397				0

		92		789				5		92		789				90		92		789				5		92		789				0		92		789				0		92		789				0

		93		789				5		93		789				90		93		789				5		93		789				0		93		789				0		93		789				0

		94		2536				5		94		2536				85		94		2536				10		94		2536				0		94		2536				0		94		2536				0

		95		3600				1		95		3600				5		95		3600				25		95		3600				30		95		3600				20		95		3600				19

		96		3623				0		96		3623				70		96		3623				15		96		3623				15		96		3623				0		96		3623				0

		97		2795				5		97		2795				25		97		2795				70		97		2795				0		97		2795				0		97		2795				0

		98		1695				2		98		1695				50		98		1695				30		98		1695				2		98		1695				4		98		1695				12

		99		2720				0		99		2720				100		99		2720				0		99		2720				0		99		2720				0		99		2720				0

		104		1718				0		104		1718				40		104		1718				35		104		1718				20		104		1718				4		104		1718				1

		105		635				0		105		635				0		105		635				0		105		635				0		105		635				0		105		635				0

		106		674				0		106		674				70		106		674				20		106		674				10		106		674				0		106		674				0

		107		3144				0		107		3144				0		107		3144				0		107		3144				0		107		3144				0		107		3144				0

		108		3558				0		108		3558				90		108		3558				10		108		3558				0		108		3558				0		108		3558				0

		151		155				50		151		155				50		151		155				0		151		155				0		151		155				0		151		155				0

		152		3299				0		152		3299				89		152		3299				11		152		3299				0		152		3299				0		152		3299				0

		155		3775				0		155		3775				100		155		3775				0		155		3775				0		155		3775				0		155		3775				0

		156		1640				0		156		1640				80		156		1640				20		156		1640				0		156		1640				0		156		1640				0

		158		1869				0		158		1869				75		158		1869				25		158		1869				0		158		1869				0		158		1869				0

		159		3899				0		159		3899				100		159		3899				0		159		3899				0		159		3899				0		159		3899				0

		163		2794				0		163		2794				0		163		2794				50		163		2794				50		163		2794				0		163		2794				0

		167		3376				0		167		3376				80		167		3376				20		167		3376				0		167		3376				0		167		3376				0

		168		4223				0		168		4223				100		168		4223				0		168		4223				0		168		4223				0		168		4223				0

		170		1494				0		170		1494				0		170		1494				0		170		1494				0		170		1494				0		170		1494				0

		172		736				0		172		736				80		172		736				15		172		736				5		172		736				0		172		736				0

		173		1509				1		173		1509				1		173		1509				2		173		1509				2		173		1509				2		173		1509				92

		174		1084				0		174		1084				100		174		1084				0		174		1084				0		174		1084				0		174		1084				0

		177		757				0		177		757				100		177		757				0		177		757				0		177		757				0		177		757				0

		178		736				0		178		736				100		178		736				0		178		736				0		178		736				0		178		736				0

		182		2518				0		182		2518				88		182		2518				12		182		2518				0		182		2518				0		182		2518				0

		183		735				0		183		735				80		183		735				20		183		735				0		183		735				0		183		735				0

		184		1926				0		184		1926				100		184		1926				0		184		1926				0		184		1926				0		184		1926				0

		186		2517				2		186		2517				75		186		2517				20		186		2517				3		186		2517				0		186		2517				0

		187		3926				0		187		3926				10		187		3926				90		187		3926				0		187		3926				0		187		3926				0

		188		3773				5		188		3773				95		188		3773				0		188		3773				0		188		3773				0		188		3773				0

		189		1704				15		189		1704				85		189		1704				0		189		1704				0		189		1704				0		189		1704				0

		190		3135				3		190		3135				37		190		3135				39		190		3135				21		190		3135				0		190		3135				0

		109		1194				0		109		1194				60		109		1194				30		109		1194				10		109		1194				0		109		1194				0

		110		3321				10		110		3321				90		110		3321				0		110		3321				0		110		3321				0		110		3321				0

		111		2693				0		111		2693				90		111		2693				10		111		2693				0		111		2693				0		111		2693				0

		112		1019				5		112		1019				95		112		1019				0		112		1019				0		112		1019				0		112		1019				0

		114		4305				0		114		4305				0		114		4305				0		114		4305				0		114		4305				0		114		4305				0

		115		4402				10		115		4402				88		115		4402				2		115		4402				0		115		4402				0		115		4402				0

		117		3535				0		117		3535				100		117		3535				0		117		3535				0		117		3535				0		117		3535				0

		118		1746				0		118		1746				60		118		1746				40		118		1746				0		118		1746				0		118		1746				0

		119		3496				0		119		3496				70		119		3496				20		119		3496				10		119		3496				0		119		3496				0

		120		1168				0		120		1168				100		120		1168				0		120		1168				0		120		1168				0		120		1168				0

		123		4289				1		123		4289				49		123		4289				25		123		4289				20		123		4289				5		123		4289				0

		124		713				0		124		713				100		124		713				0		124		713				0		124		713				0		124		713				0

		125		3240				10		125		3240				10		125		3240				30		125		3240				30		125		3240				20		125		3240				0

		127		4211				5		127		4211				85		127		4211				10		127		4211				0		127		4211				0		127		4211				0

		129		2956				1		129		2956				69		129		2956				30		129		2956				0		129		2956				0		129		2956				0

		191		723				0		191		723				50		191		723				25		191		723				10		191		723				15		191		723				0

		192		2332				5		192		2332				45		192		2332				50		192		2332				0		192		2332				0		192		2332				0

		194		1845				0		194		1845				100		194		1845				0		194		1845				0		194		1845				0		194		1845				0

		195		1828				0		195		1828				90		195		1828				10		195		1828				0		195		1828				0		195		1828				0

		197		3025				1		197		3025				77		197		3025				20		197		3025				2		197		3025				0		197		3025				0

		200		3769				10		200		3769				90		200		3769				0		200		3769				0		200		3769				0		200		3769				0

		201		543				0		201		543				90		201		543				10		201		543				0		201		543				0		201		543				0

		202		1370				10		202		1370				75		202		1370				15		202		1370				0		202		1370				0		202		1370				0

		204		2649				0		204		2649				100		204		2649				0		204		2649				0		204		2649				0		204		2649				0

		205		4392				5		205		4392				95		205		4392				0		205		4392				0		205		4392				0		205		4392				0

		206		2894				0		206		2894				100		206		2894				0		206		2894				0		206		2894				0		206		2894				0

		207		2277				5		207		2277				75		207		2277				20		207		2277				0		207		2277				0		207		2277				0

		208		905				13		208		905				55		208		905				10		208		905				20		208		905				2		208		905				0

		209		3219				0		209		3219				100		209		3219				0		209		3219				0		209		3219				0		209		3219				0

		210		3219				0		210		3219				100		210		3219				0		210		3219				0		210		3219				0		210		3219				0

		211		3575				5		211		3575				95		211		3575				0		211		3575				0		211		3575				0		211		3575				0

		212		4016				5		212		4016				95		212		4016				0		212		4016				0		212		4016				0		212		4016				0

		213		4016				10		213		4016				90		213		4016				0		213		4016				0		213		4016				0		213		4016				0

		214		882				0		214		882				0		214		882				0		214		882				0		214		882				0		214		882				0

		216		1286				0		216		1286				25		216		1286				25		216		1286				0		216		1286				0		216		1286				50

		218		2774				0		218		2774				50		218		2774				33		218		2774				17		218		2774				0		218		2774				0

		220		1171				0		220		1171				100		220		1171				0		220		1171				0		220		1171				0		220		1171				0

		221		2504				1		221		2504				98		221		2504				1		221		2504				0		221		2504				0		221		2504				0

		224		1521				100		224		1521				0		224		1521				0		224		1521				0		224		1521				0		224		1521				0

		227		2444				0		227		2444				0		227		2444				0		227		2444				0		227		2444				0		227		2444				0

		228		2635				5		228		2635				60		228		2635				9		228		2635				9		228		2635				9		228		2635				8

		229		3061				0		229		3061				100		229		3061				0		229		3061				0		229		3061				0		229		3061				0

		233		2531				0		233		2531				100		233		2531				0		233		2531				0		233		2531				0		233		2531				0

		234		3269				0		234		3269				85		234		3269				15		234		3269				0		234		3269				0		234		3269				0

		235		3492				0		235		3492				100		235		3492				0		235		3492				0		235		3492				0		235		3492				0

		236		2910				1		236		2910				90		236		2910				9		236		2910				0		236		2910				0		236		2910				0

		237		766				5		237		766				95		237		766				0		237		766				0		237		766				0		237		766				0

		238		2131				0		238		2131				90		238		2131				10		238		2131				0		238		2131				0		238		2131				0

		239		4229				0		239		4229				100		239		4229				0		239		4229				0		239		4229				0		239		4229				0

		240		1216				0		240		1216				75		240		1216				15		240		1216				10		240		1216				0		240		1216				0

		242		3282				2		242		3282				98		242		3282				0		242		3282				0		242		3282				0		242		3282				0

		243		1204				9		243		1204				17		243		1204				74		243		1204				0		243		1204				0		243		1204				0

		244		1848				10		244		1848				21		244		1848				2		244		1848				2		244		1848				15		244		1848				50

		245		1100				0		245		1100				10		245		1100				90		245		1100				0		245		1100				0		245		1100				0

		246		3129				1		246		3129				50		246		3129				49		246		3129				0		246		3129				0		246		3129				0

		247		3564				0		247		3564				0		247		3564				0		247		3564				0		247		3564				0		247		3564				0

		248		3907				0		248		3907				0		248		3907				0		248		3907				0		248		3907				0		248		3907				0

		249		3440				0		249		3440				90		249		3440				10		249		3440				0		249		3440				0		249		3440				0

		254		790				0		254		790				100		254		790				0		254		790				0		254		790				0		254		790				0

		257		3472				0		257		3472				45		257		3472				5		257		3472				20		257		3472				25		257		3472				5

		258		1039				0		258		1039				100		258		1039				0		258		1039				0		258		1039				0		258		1039				0

		259		2300				0		259		2300				0		259		2300				0		259		2300				0		259		2300				0		259		2300				0

		260		1574				0		260		1574				100		260		1574				0		260		1574				0		260		1574				0		260		1574				0

		264		9244				10		264		9244				80		264		9244				0		264		9244				0		264		9244				0		264		9244				10

		265		1236				5		265		1236				95		265		1236				0		265		1236				0		265		1236				0		265		1236				0

		266		3677				0		266		3677				100		266		3677				0		266		3677				0		266		3677				0		266		3677				0

		267		915				2		267		915				8		267		915				90		267		915				0		267		915				0		267		915				0

		270		1853				1		270		1853				40		270		1853				59		270		1853				0		270		1853				0		270		1853				0

		334		2182				10		334		2182				85		334		2182				5		334		2182				0		334		2182				0		334		2182				0

		335		1631				0		335		1631				94		335		1631				3		335		1631				3		335		1631				0		335		1631				0

		336		3073				0		336		3073				90		336		3073				10		336		3073				0		336		3073				0		336		3073				0

		337		4060				0		337		4060				0		337		4060				0		337		4060				0		337		4060				0		337		4060				0

		338		4251				5		338		4251				95		338		4251				0		338		4251				0		338		4251				0		338		4251				0

		340		1507				0		340		1507				75		340		1507				25		340		1507				0		340		1507				0		340		1507				0

		342		2044				0		342		2044				30		342		2044				30		342		2044				30		342		2044				10		342		2044				0

		344		1602				0		344		1602				0		344		1602				0		344		1602				0		344		1602				0		344		1602				0

		345		834				0		345		834				0		345		834				0		345		834				0		345		834				0		345		834				0

		346		4086				5		346		4086				0		346		4086				95		346		4086				0		346		4086				0		346		4086				0

		348		2205				0		348		2205				100		348		2205				0		348		2205				0		348		2205				0		348		2205				0

		350		2805				0		350		2805				100		350		2805				0		350		2805				0		350		2805				0		350		2805				0

		351		712				20		351		712				80		351		712				0		351		712				0		351		712				0		351		712				0

		352		1871				0		352		1871				0		352		1871				0		352		1871				0		352		1871				0		352		1871				0

		353		1843				0		353		1843				95		353		1843				5		353		1843				0		353		1843				0		353		1843				0

		354		2930				5		354		2930				75		354		2930				15		354		2930				5		354		2930				0		354		2930				0

		275		665				0		275		665				80		275		665				15		275		665				5		275		665				0		275		665				0

		277		3174				0		277		3174				100		277		3174				0		277		3174				0		277		3174				0		277		3174				0

		279		3585				10		279		3585				90		279		3585				0		279		3585				0		279		3585				0		279		3585				0

		280		3171				0		280		3171				75		280		3171				25		280		3171				0		280		3171				0		280		3171				0

		281		1126				5		281		1126				75		281		1126				10		281		1126				10		281		1126				0		281		1126				0

		283		480				10		283		480				70		283		480				20		283		480				0		283		480				0		283		480				0

		284		9247				0		284		9247				0		284		9247				0		284		9247				50		284		9247				0		284		9247				50

		285		1984				2		285		1984				93		285		1984				5		285		1984				0		285		1984				0		285		1984				0

		286		3814				0		286		3814				100		286		3814				0		286		3814				0		286		3814				0		286		3814				0

		291		9249				0		291		9249				15		291		9249				0		291		9249				0		291		9249				0		291		9249				0

		292		9250				0		292		9250				4		292		9250				12		292		9250				19		292		9250				23		292		9250				42

		315		3731				0		315		3731				0		315		3731				0		315		3731				0		315		3731				0		315		3731				0

		318		1910				2		318		1910				65		318		1910				0		318		1910				7		318		1910				0		318		1910				26

		320		1790				13		320		1790				0		320		1790				0		320		1790				0		320		1790				0		320		1790				87

		323		4141				5		323		4141				95		323		4141				0		323		4141				0		323		4141				0		323		4141				0

		328		707				0		328		707				100		328		707				0		328		707				0		328		707				0		328		707				0

		329		3212				0		329		3212				100		329		3212				0		329		3212				0		329		3212				0		329		3212				0

		332		1584				0		332		1584				100		332		1584				0		332		1584				0		332		1584				0		332		1584				0

		355		2162				0		355		2162				0		355		2162				0		355		2162				0		355		2162				0		355		2162				0

		357		4292				5		357		4292				85		357		4292				10		357		4292				0		357		4292				0		357		4292				0

		356		4095				0		356		4095				100		356		4095				0		356		4095				0		356		4095				0		356		4095				0

		359		3808				0		359		3808				0		359		3808				0		359		3808				0		359		3808				0		359		3808				0

		363		3816				5		363		3816				90		363		3816				0		363		3816				0		363		3816				0		363		3816				0

		364		1073				3		364		1073				97		364		1073				0		364		1073				0		364		1073				0		364		1073				0

		365		3218				0		365		3218				100		365		3218				0		365		3218				0		365		3218				0		365		3218				0

		366		3086				0		366		3086				100		366		3086				0		366		3086				0		366		3086				0		366		3086				0

		367		3679				5		367		3679				85		367		3679				10		367		3679				0		367		3679				0		367		3679				0

		368		898				0		368		898				100		368		898				0		368		898				0		368		898				0		368		898				0

		369		26				5		369		26				40		369		26				40		369		26				15		369		26				0		369		26				0

		370		3367				0		370		3367				40		370		3367				50		370		3367				10		370		3367				0		370		3367				0

		371		729				0		371		729				0		371		729				0		371		729				0		371		729				0		371		729				0

		374		2407				8		374		2407				80		374		2407				12		374		2407				0		374		2407				0		374		2407				0

		373		254				0		373		254				0		373		254				100		373		254				0		373		254				0		373		254				0

		375		3143				0		375		3143				20		375		3143				10		375		3143				20		375		3143				30		375		3143				20

		376		2409				5		376		2409				20		376		2409				75		376		2409				0		376		2409				0		376		2409				0

		377		4196				0		377		4196				30		377		4196				0		377		4196				0		377		4196				0		377		4196				70

		378		3040				0		378		3040				0		378		3040				0		378		3040				100		378		3040				0		378		3040				0

		379		1393				0		379		1393				0		379		1393				100		379		1393				0		379		1393				0		379		1393				0

		381		1393				0		381		1393				0		381		1393						381		1393				0		381		1393				0		381		1393				0

		382		2446				0		382		2446				0		382		2446				100		382		2446				0		382		2446				0		382		2446				0

		384		3597				1		384		3597				50		384		3597				49		384		3597				0		384		3597				0		384		3597				0

		385		3649				0		385		3649				0		385		3649				0		385		3649				0		385		3649				0		385		3649				0

		386		1463				10		386		1463				70		386		1463				20		386		1463				0		386		1463				0		386		1463				0

		387		219				5		387		219				95		387		219				0		387		219				0		387		219				0		387		219				0

		389		3208				0		389		3208				50		389		3208				45		389		3208				5		389		3208				0		389		3208				0

		390		3722				5		390		3722				85		390		3722				10		390		3722				0		390		3722				0		390		3722				0

		391		3183				2		391		3183				48		391		3183				40		391		3183				10		391		3183				0		391		3183				0

		393		1221				0		393		1221				80		393		1221				20		393		1221				0		393		1221				0		393		1221				0

		392		156				0		392		156				15		392		156				30		392		156				55		392		156				0		392		156				0

		395		3484				0		395		3484				100		395		3484				0		395		3484				0		395		3484				0		395		3484				0

		417		2291				0		417		2291				50		417		2291				40		417		2291				0		417		2291				0		417		2291				10

		420		3320				0		420		3320				90		420		3320				10		420		3320				0		420		3320				0		420		3320				0

		421		608				0		421		608				0		421		608				0		421		608				0		421		608				0		421		608				0

		423		3537				0		423		3537				100		423		3537				0		423		3537				0		423		3537				0		423		3537				0

		424		3572				2		424		3572				85		424		3572				13		424		3572				0		424		3572				0		424		3572				0

		425		992				0		425		992				100		425		992				0		425		992				0		425		992				0		425		992				0

		426		3790				2		426		3790				98		426		3790				0		426		3790				0		426		3790				0		426		3790				0

		427		1437				0		427		1437				50		427		1437				25		427		1437				20		427		1437				5		427		1437				0

		428		1858				5		428		1858				70		428		1858				20		428		1858				5		428		1858				0		428		1858				0

		429		2338				0		429		2338				100		429		2338				0		429		2338				0		429		2338				0		429		2338				0

		431		1686				0		431		1686				100		431		1686				0		431		1686				0		431		1686				0		431		1686				0

		432		2216				2		432		2216				48		432		2216				10		432		2216				20		432		2216				10		432		2216				10

		434		2217				0		434		2217				100		434		2217				0		434		2217				0		434		2217				0		434		2217				0

		435		2066				5		435		2066				20		435		2066				30		435		2066				20		435		2066				20		435		2066				5

		436		4427				0		436		4427				0		436		4427				0		436		4427				0		436		4427				0		436		4427				0

		438		1586				0		438		1586				100		438		1586				0		438		1586				0		438		1586				0		438		1586				0

		439		691				5		439		691				95		439		691				0		439		691				0		439		691				0		439		691				0

		441		2375				0		441		2375				100		441		2375				0		441		2375				0		441		2375				0		441		2375				0

		443		1377				0		443		1377				60		443		1377				40		443		1377				0		443		1377				0		443		1377				0

		444		1017				0		444		1017				95		444		1017				5		444		1017				0		444		1017				0		444		1017				0

		445		4125				5		445		4125				95		445		4125				0		445		4125				0		445		4125				0		445		4125				0

		446		2730				2		446		2730				91		446		2730				4		446		2730				2		446		2730				1		446		2730				0

		449		918				2		449		918				70		449		918				28		449		918				0		449		918				0		449		918				0

		450		1161				0		450		1161				100		450		1161				0		450		1161				0		450		1161				0		450		1161				0

		451		3785				0		451		3785				100		451		3785				0		451		3785				0		451		3785				0		451		3785				0

		452		3611				0		452		3611				100		452		3611				0		452		3611				0		452		3611				0		452		3611				0

		453		4313				0		453		4313				100		453		4313				0		453		4313				0		453		4313				0		453		4313				0

		454		3059				0		454		3059				0		454		3059				100		454		3059				0		454		3059				0		454		3059				0

		457		2789				7		457		2789				60		457		2789				33		457		2789				0		457		2789				0		457		2789				0

		479		3644				4		479		3644				48		479		3644				48		479		3644				0		479		3644				0		479		3644				0

		480		1324				1		480		1324				5		480		1324				9		480		1324				15		480		1324				20		480		1324				50

		484		3650				0		484		3650				50		484		3650				0		484		3650				50		484		3650				0		484		3650				0

		487		2752				5		487		2752				25		487		2752				25		487		2752				25		487		2752				20		487		2752				0

		488		1176				1		488		1176				99		488		1176				0		488		1176				0		488		1176				0		488		1176				0

		489		1176				1		489		1176				99		489		1176				0		489		1176				0		489		1176				0		489		1176				0

		490		612				1		490		612				99		490		612				0		490		612				0		490		612				0		490		612				0

		492		611				1		492		611				25		492		611				5		492		611				5		492		611				10		492		611				54

		494		1756				0		494		1756				100		494		1756				0		494		1756				0		494		1756				0		494		1756				0

		495		2614				0		495		2614				50		495		2614				50		495		2614				0		495		2614				0		495		2614				0

		501		4247				2		501		4247				90		501		4247				8		501		4247				0		501		4247				0		501		4247				0

		502		3453				5		502		3453				95		502		3453				0		502		3453				0		502		3453				0		502		3453				0

		504		1980				5		504		1980				60		504		1980				10		504		1980				10		504		1980				10		504		1980				5

		505		948				5		505		948				5		505		948				10		505		948				80		505		948				0		505		948				0

		510		2687				0		510		2687				20		510		2687				20		510		2687				50		510		2687				10		510		2687				0

		511		2138				0		511		2138				95		511		2138				5		511		2138				0		511		2138				0		511		2138				0

		516		4418				0		516		4418				33		516		4418				17		516		4418				11		516		4418				6		516		4418				33

		518		3918				0		518		3918				45		518		3918				45		518		3918				10		518		3918				0		518		3918				0

		519		49				5		519		49				70		519		49				10		519		49				5		519		49				5		519		49				5

		294		3239				5		294		3239				95		294		3239				0		294		3239				0		294		3239				0		294		3239				0

		297		3509				0		297		3509				0		297		3509				100		297		3509				0		297		3509				0		297		3509				0

		299		990				0		299		990				30		299		990				0		299		990				0		299		990				0		299		990				70

		298		3351				0		298		3351				90		298		3351				5		298		3351				5		298		3351				0		298		3351				0

		300		4006				0		300		4006				0		300		4006				0		300		4006				0		300		4006				0		300		4006				100

		301		914				0		301		914				100		301		914				0		301		914				0		301		914				0		301		914				0

		303		825				0		303		825				90		303		825				10		303		825				0		303		825				0		303		825				0

		304		3047				0		304		3047				0		304		3047				0		304		3047				0		304		3047				0		304		3047				0

		305		3485				0		305		3485				100		305		3485				0		305		3485				0		305		3485				0		305		3485				0

		306		3279				0		306		3279				100		306		3279				0		306		3279				0		306		3279				0		306		3279				0

		311		2107				0		311		2107				0		311		2107				0		311		2107				0		311		2107				0		311		2107				0

		312		2421				1		312		2421				99		312		2421				0		312		2421				0		312		2421				0		312		2421				0

		397		2783				5		397		2783				30		397		2783				25		397		2783				30		397		2783				20		397		2783				20

		400		2579				0		400		2579				90		400		2579				10		400		2579				0		400		2579				0		400		2579				0

		401		850				2		401		850				98		401		850				0		401		850				0		401		850				0		401		850				0

		399		3203				35		399		3203				55		399		3203				10		399		3203				0		399		3203				0		399		3203				0

		402		4054				2		402		4054				98		402		4054				0		402		4054				0		402		4054				0		402		4054				0

		403		2387				0		403		2387				100		403		2387				0		403		2387				0		403		2387				0		403		2387				0

		404		491				0		404		491				90		404		491				10		404		491				0		404		491				0		404		491				0

		406		1973				0		406		1973				100		406		1973				0		406		1973				0		406		1973				0		406		1973				0

		407		2247				5		407		2247				95		407		2247				0		407		2247				0		407		2247				0		407		2247				0

		408		4384				1		408		4384				99		408		4384				0		408		4384				0		408		4384				0		408		4384				0

		409		2804				0		409		2804				25		409		2804				50		409		2804				20		409		2804				5		409		2804				0

		410		4217				5		410		4217				35		410		4217				60		410		4217				0		410		4217				0		410		4217				0

		411		3952				0		411		3952				100		411		3952				0		411		3952				0		411		3952				0		411		3952				0

		412		1789				3		412		1789				80		412		1789				10		412		1789				7		412		1789				0		412		1789				0

		413		1072				0		413		1072				0		413		1072				0		413		1072				0		413		1072				5		413		1072				95

		414		3916				0		414		3916				0		414		3916				0		414		3916				0		414		3916				0		414		3916				100

		415		2223				5		415		2223				70		415		2223				10		415		2223				15		415		2223				0		415		2223				0

		416		3557				5		416		3557				85		416		3557				10		416		3557				0		416		3557				0		416		3557				0

		458		2400				0		458		2400				50		458		2400				0		458		2400				50		458		2400				0		458		2400				0

		459		1807				0		459		1807				25		459		1807				50		459		1807				10		459		1807				10		459		1807				5

		460		4150				0		460		4150				10		460		4150				80		460		4150				10		460		4150				0		460		4150				0

		461		561				0		461		561				100		461		561				0		461		561				0		461		561				0		461		561				0

		463		824				10		463		824				80		463		824				5		463		824				5		463		824				0		463		824				0

		465		824				10		465		824				85		465		824				5		465		824				0		465		824				0		465		824				0

		464		3348				0		464		3348				5		464		3348				5		464		3348				90		464		3348				0		464		3348				0

		466		2768				0		466		2768				90		466		2768				10		466		2768				0		466		2768				0		466		2768				0

		469		1314				0		469		1314				0		469		1314				0		469		1314				100		469		1314				0		469		1314				0

		470		1504				5		470		1504				40		470		1504				25		470		1504				20		470		1504				15		470		1504				0

		471		2560				0		471		2560				17		471		2560				83		471		2560				0		471		2560				0		471		2560				0

		472		1930				0		472		1930				100		472		1930				0		472		1930				0		472		1930				0		472		1930				0

		473		3953				0		473		3953				0		473		3953				0		473		3953				0		473		3953				0		473		3953				0

		581		2564				0		581		2564				100		581		2564				0		581		2564				0		581		2564				0		581		2564				0

		582		1079				0		582		1079				75		582		1079				25		582		1079				0		582		1079				0		582		1079				0

		584		4172				10		584		4172				90		584		4172				0		584		4172				0		584		4172				0		584		4172				0

		585		4155				25		585		4155				75		585		4155				0		585		4155				0		585		4155				0		585		4155				0

		587		3100				9		587		3100				91		587		3100				0		587		3100				0		587		3100				0		587		3100				0

		588		3160				0		588		3160				80		588		3160				20		588		3160				0		588		3160				0		588		3160				0

		589		2867				5		589		2867				95		589		2867				0		589		2867				0		589		2867				0		589		2867				0

		590		2895				15		590		2895				70		590		2895				10		590		2895				5		590		2895				0		590		2895				0

		592		1397				1		592		1397				75		592		1397				24		592		1397				0		592		1397				0		592		1397				0

		593		2179				0		593		2179				90		593		2179				0		593		2179				10		593		2179				0		593		2179				0

		594		2179				0		594		2179				100		594		2179				0		594		2179				0		594		2179				0		594		2179				0

		595		2179				0		595		2179				100		595		2179				0		595		2179				0		595		2179				0		595		2179				0

		596		4286				33		596		4286				67		596		4286				0		596		4286				0		596		4286				0		596		4286				0

		598		3582				0		598		3582				10		598		3582				0		598		3582				0		598		3582				0		598		3582				90

		603		3917				0		603		3917				55		603		3917				45		603		3917				0		603		3917				0		603		3917				0

		604		2970				0		604		2970				0		604		2970				0		604		2970				0		604		2970				0		604		2970				0

		605		2970				0		605		2970				0		605		2970				0		605		2970				0		605		2970				0		605		2970				0

		606		2970				0		606		2970				100		606		2970				0		606		2970				0		606		2970				0		606		2970				0

		607		2245				0		607		2245				0		607		2245				0		607		2245				0		607		2245				0		607		2245				0

		608		1375				0		608		1375				0		608		1375				50		608		1375				0		608		1375				0		608		1375				50

		609		4171				1		609		4171				90		609		4171				9		609		4171				0		609		4171				0		609		4171				0

		610		4363				0		610		4363				60		610		4363				40		610		4363				0		610		4363				0		610		4363				0

		611		4363				0		611		4363				60		611		4363				40		611		4363				0		611		4363				0		611		4363				0

		612		485				0		612		485				0		612		485				0		612		485				0		612		485				0		612		485				100

		613		2934				5		613		2934				95		613		2934				0		613		2934				0		613		2934				0		613		2934				0

		614		3289				100		614		3289				0		614		3289				0		614		3289				0		614		3289				0		614		3289				0

		615		1653				38		615		1653				62		615		1653				0		615		1653				0		615		1653				0		615		1653				0

		616		1805				0		616		1805				0		616		1805				0		616		1805				0		616		1805				0		616		1805				0

		617		135				2		617		135				58		617		135				40		617		135				0		617		135				0		617		135				0

		619		238				0		619		238				0		619		238				0		619		238				0		619		238				0		619		238				100

		620		67				0		620		67				75		620		67				25		620		67				0		620		67				0		620		67				0

		621		3898				1		621		3898				1		621		3898				1		621		3898				1		621		3898				1		621		3898				90

		622		923				0		622		923				100		622		923				0		622		923				0		622		923				0		622		923				0

		626		2905				5		626		2905				50		626		2905				45		626		2905				0		626		2905				0		626		2905				0

		627		2389				0		627		2389				25		627		2389				70		627		2389				5		627		2389				0		627		2389				0

		628		3813				0		628		3813				94		628		3813				2		628		3813				2		628		3813				2		628		3813				0

		629		3813				0		629		3813				94		629		3813				2		629		3813				2		629		3813				2		629		3813				0

		630		3813				0		630		3813				94		630		3813				2		630		3813				2		630		3813				2		630		3813				0

		631		4202				0		631		4202				50		631		4202				0		631		4202				0		631		4202				0		631		4202				50

		632		617				0		632		617				100		632		617				0		632		617				0		632		617				0		632		617				0

		634		2502				0		634		2502				100		634		2502				0		634		2502				0		634		2502				0		634		2502				0

		635		3884				0		635		3884				100		635		3884				0		635		3884				0		635		3884				0		635		3884				0

		637		2124				5		637		2124				95		637		2124				0		637		2124				0		637		2124				0		637		2124				0

		644		2307				6		644		2307				63		644		2307				31		644		2307				0		644		2307				0		644		2307				0

		645		1411				0		645		1411				0		645		1411				0		645		1411				0		645		1411				0		645		1411				0

		646		1538				0		646		1538				80		646		1538				20		646		1538				0		646		1538				0		646		1538				0

		647		3445				0		647		3445				100		647		3445				0		647		3445				0		647		3445				0		647		3445				0

		655		318				0		655		318				0		655		318				0		655		318				0		655		318				0		655		318				100

		658		947				0		658		947				50		658		947				50		658		947				0		658		947				0		658		947				0

		667		362				3		667		362				72		667		362				20		667		362				5		667		362				0		667		362				0

		668		1223				0		668		1223				40		668		1223				30		668		1223				30		668		1223				0		668		1223				0

		670		2853				0		670		2853				5		670		2853				45		670		2853				25		670		2853				25		670		2853				0

		678		1594				0		678		1594				50		678		1594				0		678		1594				50		678		1594				0		678		1594				0

		679		245				0		679		245				50		679		245				50		679		245				0		679		245				0		679		245				0

		520		4278				0		520		4278				33		520		4278				0		520		4278				0		520		4278				0		520		4278				0

		522		3681				0		522		3681				50		522		3681				50		522		3681				0		522		3681				0		522		3681				0

		523		404				0		523		404				5		523		404				5		523		404				5		523		404				5		523		404				80

		524		3681				0		524		3681				50		524		3681				50		524		3681				0		524		3681				0		524		3681				0

		525		3378				0		525		3378				0		525		3378				0		525		3378				0		525		3378				100		525		3378				0

		521		4215				4		521		4215				96		521		4215				0		521		4215				0		521		4215				0		521		4215				0

		528		3931				5		528		3931				95		528		3931				0		528		3931				0		528		3931				0		528		3931				0

		529		1567				0		529		1567				100		529		1567				0		529		1567				0		529		1567				0		529		1567				0

		531		1549				5		531		1549				75		531		1549				20		531		1549				0		531		1549				0		531		1549				0

		532		1549				5		532		1549				75		532		1549				20		532		1549				0		532		1549				0		532		1549				0

		533		1549				5		533		1549				75		533		1549				20		533		1549				0		533		1549				0		533		1549				0

		534		3066				0		534		3066				75		534		3066				25		534		3066				0		534		3066				0		534		3066				0

		535		2395				0		535		2395				0		535		2395				0		535		2395				0		535		2395				0		535		2395				0

		537		249				1		537		249				50		537		249				49		537		249				0		537		249				0		537		249				0

		539		724				0		539		724				90		539		724				10		539		724				0		539		724				0		539		724				0

		681		986				1		681		986				2		681		986				4		681		986				10		681		986				41		681		986				42

		682		1613				1		682		1613				95		682		1613				4		682		1613				0		682		1613				0		682		1613				0

		683		1066				0		683		1066				0		683		1066				0		683		1066				0		683		1066				0		683		1066				0

		724		2280				1		724		2280				80		724		2280				19		724		2280				0		724		2280				0		724		2280				0

		725		1632				0		725		1632				100		725		1632				0		725		1632				0		725		1632				0		725		1632				0

		726		1995				100		726		1995				0		726		1995				0		726		1995				0		726		1995				0		726		1995				0

		727		3450				0		727		3450				100		727		3450				0		727		3450				0		727		3450				0		727		3450				0

		728		330				10		728		330				10		728		330				30		728		330				5		728		330				5		728		330				40

		730		1766				5		730		1766				10		730		1766				30		730		1766				55		730		1766				0		730		1766				0

		731		1766				5		731		1766				50		731		1766				45		731		1766				0		731		1766				0		731		1766				0

		732		2089				0		732		2089				100		732		2089				0		732		2089				0		732		2089				0		732		2089				0

		733		2617				5		733		2617				45		733		2617				0		733		2617				25		733		2617				25		733		2617				0

		734		2061				5		734		2061				2		734		2061				5		734		2061				23		734		2061				65		734		2061				0

		736		2703				4		736		2703				86		736		2703				10		736		2703				0		736		2703				0		736		2703				0

		737		9255				0		737		9255				80		737		9255				5		737		9255				5		737		9255				5		737		9255				5

		739		937				5		739		937				80		739		937				10		739		937				2		739		937				2		739		937				1

		740		2762				5		740		2762				75		740		2762				20		740		2762				0		740		2762				0		740		2762				0

		741		966				0		741		966				100		741		966				0		741		966				0		741		966				0		741		966				0

		742		3573				0		742		3573				100		742		3573				0		742		3573				0		742		3573				0		742		3573				0

		744		1147				40		744		1147				60		744		1147				0		744		1147				0		744		1147				0		744		1147				0

		746		85				0		746		85				100		746		85				0		746		85				0		746		85				0		746		85				0

		747		3084				1		747		3084				99		747		3084				0		747		3084				0		747		3084				0		747		3084				0

		748		2598				0		748		2598				50		748		2598				50		748		2598				0		748		2598				0		748		2598				0

		749		4069				0		749		4069				90		749		4069				10		749		4069				0		749		4069				0		749		4069				0

		751		3503				10		751		3503				30		751		3503				30		751		3503				30		751		3503				0		751		3503				0

		752		1928				100		752		1928				0		752		1928				0		752		1928				0		752		1928				0		752		1928				0

		753		3008				25		753		3008				75		753		3008				0		753		3008				0		753		3008				0		753		3008				0

		754		2580				0		754		2580				99		754		2580				1		754		2580				0		754		2580				0		754		2580				0

		756		3273				0		756		3273				87		756		3273				13		756		3273				0		756		3273				0		756		3273				0

		759		2575				5		759		2575				15		759		2575				40		759		2575				35		759		2575				5		759		2575				0

		760		218				5		760		218				60		760		218				20		760		218				10		760		218				5		760		218				0

		761		9257				0		761		9257				90		761		9257				10		761		9257				0		761		9257				0		761		9257				0

		762		605				0		762		605				100		762		605				0		762		605				0		762		605				0		762		605				0

		764		1771				0		764		1771				100		764		1771				0		764		1771				0		764		1771				0		764		1771				0

		765		1706				5		765		1706				10		765		1706				85		765		1706				0		765		1706				0		765		1706				0

		776		9259				0		776		9259				50		776		9259				50		776		9259				0		776		9259				0		776		9259				0

		777		255				10		777		255				80		777		255				10		777		255				0		777		255				0		777		255				0

		778		268				0		778		268				2		778		268				2		778		268				2		778		268				4		778		268				90

		779		3494				0		779		3494				0		779		3494				0		779		3494				0		779		3494				0		779		3494				0

		780		212				2		780		212				10		780		212				60		780		212				28		780		212				0		780		212				0

		781		1618				70		781		1618				30		781		1618				0		781		1618				0		781		1618				0		781		1618				0

		782		9260				0		782		9260				100		782		9260				0		782		9260				0		782		9260				0		782		9260				0

		783		2063				10		783		2063				90		783		2063				0		783		2063				0		783		2063				0		783		2063				0

		784		3006				0		784		3006				10		784		3006				85		784		3006				5		784		3006				0		784		3006				0

		785		2473				0		785		2473				50		785		2473				25		785		2473				25		785		2473				0		785		2473				0

		786		1429				0		786		1429				25		786		1429				40		786		1429				35		786		1429				0		786		1429				0

		787		3525				0		787		3525				0		787		3525				0		787		3525				0		787		3525				0		787		3525				0

		788		4132				1		788		4132				15		788		4132				9		788		4132				0		788		4132				0		788		4132				0

		789		1791				100		789		1791				0		789		1791				0		789		1791				0		789		1791				0		789		1791				0

		790		39				3		790		39				8		790		39				25		790		39				14		790		39				10		790		39				40

		791		4046				0		791		4046				100		791		4046				0		791		4046				0		791		4046				0		791		4046				0

		792		2433				0		792		2433				100		792		2433				0		792		2433				0		792		2433				0		792		2433				0

		794		9261				2		794		9261				98		794		9261				0		794		9261				0		794		9261				0		794		9261				0

		795		3700				5		795		3700				94		795		3700				1		795		3700				0		795		3700				0		795		3700				0

		796		3622				0		796		3622				80		796		3622				20		796		3622				0		796		3622				0		796		3622				0

		797		3622				0		797		3622				100		797		3622				0		797		3622				0		797		3622				0		797		3622				0

		798		3622				0		798		3622				0		798		3622				0		798		3622				0		798		3622				0		798		3622				0

		799		3958				0		799		3958				60		799		3958				40		799		3958				0		799		3958				0		799		3958				0

		800		3077				0		800		3077				50		800		3077				50		800		3077				0		800		3077				0		800		3077				0

		801		1468				0		801		1468				100		801		1468				0		801		1468				0		801		1468				0		801		1468				0

		802		9262				5		802		9262				95		802		9262				0		802		9262				0		802		9262				0		802		9262				0

		803		3787				0		803		3787				100		803		3787				0		803		3787				0		803		3787				0		803		3787				0

		804		3989				0		804		3989				100		804		3989				0		804		3989				0		804		3989				0		804		3989				0

		805		2792				1		805		2792				34		805		2792				0		805		2792				0		805		2792				25		805		2792				25

		825		4152				10		825		4152				90		825		4152				0		825		4152				0		825		4152				0		825		4152				0

		828		2419				100		828		2419				0		828		2419				0		828		2419				0		828		2419				0		828		2419				0

		829		2482				0		829		2482				100		829		2482				0		829		2482				0		829		2482				0		829		2482				0

		830		1476				0		830		1476				100		830		1476				0		830		1476				0		830		1476				0		830		1476				0

		831		989				2		831		989				60		831		989				30		831		989				0		831		989				8		831		989				0

		542		683				0		542		683				100		542		683				0		542		683				0		542		683				0		542		683				0

		540		2149				0		540		2149				10		540		2149				10		540		2149				20		540		2149				40		540		2149				20

		544		922				0		544		922				50		544		922				50		544		922				0		544		922				0		544		922				0

		547		3158				5		547		3158				45		547		3158				40		547		3158				10		547		3158				0		547		3158				0

		548		821				2		548		821				98		548		821				0		548		821				0		548		821				0		548		821				0

		550		1011				100		550		1011				0		550		1011				0		550		1011				0		550		1011				0		550		1011				0

		551		820				0		551		820				0		551		820				0		551		820				0		551		820				0		551		820				99

		553		1175				0		553		1175				0		553		1175				0		553		1175				0		553		1175				0		553		1175				0

		552		2468				0		552		2468				80		552		2468				20		552		2468				0		552		2468				0		552		2468				0

		555		820				0		555		820				0		555		820				0		555		820				0		555		820				0		555		820				99

		557		1119				0		557		1119				98		557		1119				2		557		1119				0		557		1119				0		557		1119				0

		716		3745				0		716		3745				60		716		3745				10		716		3745				10		716		3745				10		716		3745				10

		717		4191				5		717		4191				90		717		4191				5		717		4191				0		717		4191				0		717		4191				0

		718		47				0		718		47				90		718		47				0		718		47				0		718		47				0		718		47				10

		719		45				0		719		45				100		719		45				0		719		45				0		719		45				0		719		45				0

		720		45				0		720		45				100		720		45				0		720		45				0		720		45				0		720		45				0

		721		1519				0		721		1519				60		721		1519				20		721		1519				10		721		1519				0		721		1519				10

		722		2273				0		722		2273				10		722		2273				10		722		2273				80		722		2273				0		722		2273				0

		882		1591				0		882		1591				100		882		1591				0		882		1591				0		882		1591				0		882		1591				0

		883		429				10		883		429				90		883		429				0		883		429				0		883		429				0		883		429				0

		886		3145				0		886		3145				100		886		3145				0		886		3145				0		886		3145				0		886		3145				0

		888		3710				0		888		3710				0		888		3710				0		888		3710				0		888		3710				0		888		3710				0

		889		4276				0		889		4276				90		889		4276				10		889		4276				0		889		4276				0		889		4276				0

		890		3740				1		890		3740				64		890		3740				20		890		3740				10		890		3740				5		890		3740				0

		891		1098				0		891		1098				60		891		1098				30		891		1098				10		891		1098				0		891		1098				0

		913		646				0		913		646				100		913		646				0		913		646				0		913		646				0		913		646				0

		914		3819				5		914		3819				35		914		3819				30		914		3819				30		914		3819				0		914		3819				0

		560		3654				10		560		3654				90		560		3654				0		560		3654				0		560		3654				0		560		3654				0

		558		2340				5		558		2340				80		558		2340				15		558		2340				0		558		2340				0		558		2340				0

		562		3256				0		562		3256				65		562		3256				35		562		3256				0		562		3256				0		562		3256				0

		565		545				0		565		545				100		565		545				0		565		545				0		565		545				0		565		545				0

		566		1637				0		566		1637				95		566		1637				5		566		1637				0		566		1637				0		566		1637				0

		569		1729				10		569		1729				85		569		1729				5		569		1729				0		569		1729				0		569		1729				0

		570		1729				10		570		1729				85		570		1729				5		570		1729				0		570		1729				0		570		1729				0

		572		3458				0		572		3458				4		572		3458				30		572		3458				66		572		3458				0		572		3458				0

		573		343				0		573		343				100		573		343				0		573		343				0		573		343				0		573		343				0

		574		3648				0		574		3648				100		574		3648				0		574		3648				0		574		3648				0		574		3648				0

		29		3481				0		29		3481				0		29		3481				0		29		3481				0		29		3481				0		29		3481				0

		30		953				0		30		953				100		30		953				0		30		953				0		30		953				0		30		953				0

		33		737				0		33		737				50		33		737				0		33		737				25		33		737				25		33		737				0

		35		3152				0		35		3152				100		35		3152				0		35		3152				0		35		3152				0		35		3152				0

		36		1511				0		36		1511				100		36		1511				0		36		1511				0		36		1511				0		36		1511				0

		37		2097				0		37		2097				100		37		2097				0		37		2097				0		37		2097				0		37		2097				0

		38		562				2		38		562				70		38		562				28		38		562				0		38		562				0		38		562				0

		39		483				0		39		483				59		39		483				37		39		483				4		39		483				0		39		483				0

		41		2798				3		41		2798				82		41		2798				0		41		2798				10		41		2798				0		41		2798				5

		42		532				0		42		532				100		42		532				0		42		532				0		42		532				0		42		532				0

		45		3414				0		45		3414				100		45		3414				0		45		3414				0		45		3414				0		45		3414				0

		46		3411				0		46		3411				1		46		3411				1		46		3411				1		46		3411				2		46		3411				95

		47		3411				100		47		3411				0		47		3411				0		47		3411				0		47		3411				0		47		3411				0

								4.4139344262								62.7909836066								12.7618069815								4.4159836066								1.6741803279								5.7131147541

		C Fish

		Harbor		4.4

		0-25		62.8

		25-50		12.8

		50-75		4.4

		76-100		1.7

		100+		5.7





Pilot

		Vessel ID		ARB ID		Pilot		Harbor		Vessel ID		ARB ID		Pilot		0-25		Vessel ID		ARB ID		Pilot		26-50		Vessel ID		ARB ID		Pilot		51-75		Vessel ID		ARB ID		Pilot		76-100		Vessel ID		ARB ID		Pilot		>100

		164		3748				100		164		3748				0		164		3748				0		164		3748				0		164		3748				0		164		3748				0

		508		476				50		508		476				50		508		476				0		508		476				0		508		476				0		508		476				0

		509		476				50		509		476				50		509		476				0		509		476				0		509		476				0		509		476				0

		894		9263				40		894		9263				60		894		9263				0		894		9263				0		894		9263				0		894		9263				0

		895		9263				40		895		9263				60		895		9263				0		895		9263				0		895		9263				0		895		9263				0

		927		288				17		927		288				17		927		288				17		927		288				17		927		288				17		927		288				15

		928		288				20		928		288				20		928		288				20		928		288				20		928		288				20		928		288				0

		929		288				34		929		288				33		929		288				33		929		288				0		929		288				0		929		288				0

		930		288				34		930		288				33		930		288				34		930		288				0		930		288				0		930		288				0

								42.7777777778								35.8888888889								11.5555555556								4.1111111111								4.1111111111								1.6666666667

		Pilot

		Harbor		42.8

		0-25		35.9

		25-50		11.6

		50-75		4.1

		76-100		4.1

		100+		1.7





Work

		Vessel ID		ARB ID		Work		Harbor		Vessel ID		ARB ID		Work		0-25		Vessel ID		ARB ID		Work		26-50		Vessel ID		ARB ID		Work		51-75		Vessel ID		ARB ID		Work		76-100		Vessel ID		ARB ID		Work		>100

		51		46				0		51		46				0		51		46				0		51		46				0		51		46				0		51		46				0

		132		3039				0		132		3039				100		132		3039				0		132		3039				0		132		3039				0		132		3039				0

		165		3748				100		165		3748				0		165		3748				0		165		3748				0		165		3748				0		165		3748				0

		166		3748				100		166		3748				0		166		3748				0		166		3748				0		166		3748				0		166		3748				0

		116		3535				100		116		3535				0		116		3535				0		116		3535				0		116		3535				0		116		3535				0

		256		3919				100		256		3919				0		256		3919				0		256		3919				0		256		3919				0		256		3919				0

		347		4204				100		347		4204				0		347		4204				0		347		4204				0		347		4204				0		347		4204				0

		351		712				20		351		712				80		351		712				0		351		712				0		351		712				0		351		712				0

		289		3915				90		289		3915				10		289		3915				0		289		3915				0		289		3915				0		289		3915				0

		418		673				1		418		673				94		418		673				5		418		673				0		418		673				0		418		673				0

		419		673				1		419		673				94		419		673				5		419		673				0		419		673				0		419		673				0

		590		2895				15		590		2895				70		590		2895				10		590		2895				5		590		2895				0		590		2895				0

		597		381				90		597		381				10		597		381				0		597		381				0		597		381				0		597		381				0

		599		381				2		599		381				98		599		381				0		599		381				0		599		381				0		599		381				0

		613		2934				5		613		2934				95		613		2934				0		613		2934				0		613		2934				0		613		2934				0

		641		302				90		641		302				10		641		302				0		641		302				0		641		302				0		641		302				0

		642		302				90		642		302				10		642		302				0		642		302				0		642		302				0		642		302				0

		649		3998				0		649		3998				70		649		3998				0		649		3998				30		649		3998				0		649		3998				0

		653		3998				0		653		3998				100		653		3998				0		653		3998				0		653		3998				0		653		3998				0

		696		3629				100		696		3629				0		696		3629				0		696		3629				0		696		3629				0		696		3629				0

		729		4082				100		729		4082				0		729		4082				0		729		4082				0		729		4082				0		729		4082				0

		744		1147				40		744		1147				60		744		1147				0		744		1147				0		744		1147				0		744		1147				0

		757		3140				10		757		3140				90		757		3140				0		757		3140				0		757		3140				0		757		3140				0

		758		3140				10		758		3140				90		758		3140				0		758		3140				0		758		3140				0		758		3140				0

		771		3201				90		771		3201				10		771		3201				0		771		3201				0		771		3201				0		771		3201				0

		772		3201				90		772		3201				10		772		3201				0		772		3201				0		772		3201				0		772		3201				0

		807		3832				50		807		3832				50		807		3832				0		807		3832				0		807		3832				0		807		3832				0

		808		3832				50		808		3832				50		808		3832				0		808		3832				0		808		3832				0		808		3832				0

		809		3832				50		809		3832				50		809		3832				0		809		3832				0		809		3832				0		809		3832				0

		810		3832				50		810		3832				50		810		3832				0		810		3832				0		810		3832				0		810		3832				0

		811		3832				50		811		3832				50		811		3832				0		811		3832				0		811		3832				0		811		3832				0

		813		3832				0		813		3832				100		813		3832				0		813		3832				0		813		3832				0		813		3832				0

		814		3832				50		814		3832				50		814		3832				0		814		3832				0		814		3832				0		814		3832				0

		815		3832				50		815		3832				50		815		3832				0		815		3832				0		815		3832				0		815		3832				0

		816		3832				50		816		3832				50		816		3832				0		816		3832				0		816		3832				0		816		3832				0

		817		3832				50		817		3832				50		817		3832				0		817		3832				0		817		3832				0		817		3832				0

		818		3832				50		818		3832				50		818		3832				0		818		3832				0		818		3832				0		818		3832				0

		819		3832				50		819		3832				50		819		3832				0		819		3832				0		819		3832				0		819		3832				0

		820		3832				50		820		3832				50		820		3832				0		820		3832				0		820		3832				0		820		3832				0

		821		3832				50		821		3832				50		821		3832				0		821		3832				0		821		3832				0		821		3832				0

		822		3832				50		822		3832				50		822		3832				0		822		3832				0		822		3832				0		822		3832				0

		823		3832				50		823		3832				50		823		3832				0		823		3832				0		823		3832				0		823		3832				0

		541		3635				0		541		3635				0		541		3635				0		541		3635				0		541		3635				0		541		3635				0

		543		3635				0		543		3635				0		543		3635				0		543		3635				0		543		3635				0		543		3635				0

		546		3635				0		546		3635				0		546		3635				0		546		3635				0		546		3635				0		546		3635				0

		549		3635				0		549		3635				0		549		3635				0		549		3635				0		549		3635				0		549		3635				0

		554		3635				0		554		3635				0		554		3635				0		554		3635				0		554		3635				0		554		3635				0

		556		3635				0		556		3635				0		556		3635				0		556		3635				0		556		3635				0		556		3635				0

		856		454				0		856		454				100		856		454				0		856		454				0		856		454				0		856		454				0

		857		454				0		857		454				0		857		454				0		857		454				0		857		454				0		857		454				0

		889		4276				0		889		4276				90		889		4276				10		889		4276				0		889		4276				0		889		4276				0

		903		9263				100		903		9263				0		903		9263				0		903		9263				0		903		9263				0		903		9263				0

		904		9263				100		904		9263				0		904		9263				0		904		9263				0		904		9263				0		904		9263				0

		905		9263				100		905		9263				0		905		9263				0		905		9263				0		905		9263				0		905		9263				0

		906		9263				100		906		9263				0		906		9263				0		906		9263				0		906		9263				0		906		9263				0

		907		9263				100		907		9263				0		907		9263				0		907		9263				0		907		9263				0		907		9263				0

		908		9263				100		908		9263				0		908		9263				0		908		9263				0		908		9263				0		908		9263				0

		909		9263				100		909		9263				0		909		9263				0		909		9263				0		909		9263				0		909		9263				0

		910		9263				100		910		9263				0		910		9263				0		910		9263				0		910		9263				0		910		9263				0

		911		9263				100		911		9263				0		911		9263				0		911		9263				0		911		9263				0		911		9263				0

		912		9263				100		912		9263				0		912		9263				0		912		9263				0		912		9263				0		912		9263				0

		932		288				17		932		288				17		932		288				17		932		288				17		932		288				17		932		288				15

		933		288				17		933		288				17		933		288				17		933		288				17		933		288				17		933		288				15

		934		288				50		934		288				50		934		288				0		934		288				0		934		288				0		934		288				0

		938		22				0		938		22				95		938		22				5		938		22				0		938		22				0		938		22				0

		561		3635				0		561		3635				0		561		3635				0		561		3635				0		561		3635				0		561		3635				0

		563		3635				0		563		3635				0		563		3635				0		563		3635				0		563		3635				0		563		3635				0

		564		3635				0		564		3635				0		564		3635				0		564		3635				0		564		3635				0		564		3635				0

		567		3635				0		567		3635				0		567		3635				0		567		3635				0		567		3635				0		567		3635				0

		571		3635				0		571		3635				0		571		3635				0		571		3635				0		571		3635				0		571		3635				0

								45.4								33.1428571429								0.9857142857								0.9857142857								0.4857142857								0.4285714286

		Work

		Harbor		45.4

		0-25		33.1

		25-50		1.0

		50-75		1.0

		76-100		0.5

		100+		0.4





Crew

		Vessel ID		ARB ID		Crew		Harbor		Vessel ID		ARB ID		Crew		0-25		Vessel ID		ARB ID		Crew		26-50		Vessel ID		ARB ID		Crew		51-75		Vessel ID		ARB ID		Crew		76-100		Vessel ID		ARB ID		Crew		>100

		255		3919				100		255		3919				0		255		3919				0		255		3919				0		255		3919				0		255		3919				0

		293		1797				100		293		1797				0		293		1797				0		293		1797				0		293		1797				0		293		1797				0

		474		3953				0		474		3953				0		474		3953				0		474		3953				0		474		3953				0		474		3953				0

		613		2934				5		613		2934				95		613		2934				0		613		2934				0		613		2934				0		613		2934				0

		660		3551				0		660		3551				100		660		3551				0		660		3551				0		660		3551				0		660		3551				0

		661		3551				0		661		3551				100		661		3551				0		661		3551				0		661		3551				0		661		3551				0

		662		3551				0		662		3551				100		662		3551				0		662		3551				0		662		3551				0		662		3551				0

		663		3551				0		663		3551				100		663		3551				0		663		3551				0		663		3551				0		663		3551				0

		664		3551				0		664		3551				100		664		3551				0		664		3551				0		664		3551				0		664		3551				0

		665		3551				0		665		3551				100		665		3551				0		665		3551				0		665		3551				0		665		3551				0

		666		3551				0		666		3551				100		666		3551				0		666		3551				0		666		3551				0		666		3551				0

		680		904				95		680		904				5		680		904				0		680		904				0		680		904				0		680		904				0

		858		454				90		858		454				10		858		454				0		858		454				0		858		454				0		858		454				0

		859		454				90		859		454				10		859		454				0		859		454				0		859		454				0		859		454				0

		860		454				75		860		454				5		860		454				0		860		454				0		860		454				20		860		454				0

		861		454				50		861		454				5		861		454				0		861		454				0		861		454				45		861		454				0

		927		288				17		927		288				17		927		288				17		927		288				17		927		288				17		927		288				15

		928		288				20		928		288				20		928		288				20		928		288				20		928		288				20		928		288				0

		929		288				34		929		288				33		929		288				33		929		288				0		929		288				0		929		288				0

		930		288				34		930		288				33		930		288				34		930		288				0		930		288				0		930		288				0

		935		288				25		935		288				25		935		288				25		935		288				25		935		288				0		935		288				0

								35								45.619047619								6.1428571429								2.9523809524								4.8571428571								0.7142857143

		Crew

		Harbor		35.00

		0-25		45.62

		25-50		6.14

		50-75		2.95

		76-100		4.86

		100+		0.71





Tow

		Vessel ID		ARB ID		Tow		Harbor		Vessel ID		ARB ID		Tow		0-25		Vessel ID		ARB ID		Tow		26-50		Vessel ID		ARB ID		Tow		51-75		Vessel ID		ARB ID		Tow		76-100		Vessel ID		ARB ID		Tow		>100

		330		4334				100		330		4334				0		330		4334				0		330		4334				0		330		4334				0		330		4334				0

		331		4334				99		331		4334				1		331		4334				0		331		4334				0		331		4334				0		331		4334				0

		432		2216				2		432		2216				48		432		2216				10		432		2216				20		432		2216				10		432		2216				10

		652		3567				100		652		3567				0		652		3567				0		652		3567				0		652		3567				0		652		3567				0

		692		3629				100		692		3629				0		692		3629				0		692		3629				0		692		3629				0		692		3629				0

		699		3629				100		699		3629				0		699		3629				0		699		3629				0		699		3629				0		699		3629				0

		700		3629				100		700		3629				0		700		3629				0		700		3629				0		700		3629				0		700		3629				0

		768		2109				0		768		2109				0		768		2109				0		768		2109				0		768		2109				0		768		2109				0

		870		62				100		870		62				0		870		62				0		870		62				0		870		62				0		870		62				0

		889		4276				0		889		4276				90		889		4276				10		889		4276				0		889		4276				0		889		4276				0

		896		9263				100		896		9263				0		896		9263				0		896		9263				0		896		9263				0		896		9263				0

		897		9263				100		897		9263				0		897		9263				0		897		9263				0		897		9263				0		897		9263				0

		921		9265				25		921		9265				0		921		9265				75		921		9265				0		921		9265				0		921		9265				0

		922		9266				100		922		9266				0		922		9266				0		922		9266				0		922		9266				0		922		9266				0

		924		492				100		924		492				0		924		492				0		924		492				0		924		492				0		924		492				0

		925		492				100		925		492				0		925		492				0		925		492				0		925		492				0		925		492				0

		926		492				100		926		492				0		926		492				0		926		492				0		926		492				0		926		492				0

		932		288				17		932		288				17		932		288				17		932		288				17		932		288				17		932		288				15

		933		288				17		933		288				17		933		288				17		933		288				17		933		288				17		933		288				15

		934		288				50		934		288				50		934		288				0		934		288				0		934		288				0		934		288				0

		936		288				17		936		288				17		936		288				17		936		288				17		936		288				17		936		288				15

		31		3987				4		31		3987				55		31		3987				18		31		3987				9		31		3987				9		31		3987				5

								65.0454545455								13.4090909091								7.4545454545								3.6363636364								3.1818181818								2.7272727273

		Tow

		Harbor		65.0

		0-25		13.4

		25-50		7.5

		50-75		3.6

		76-100		3.2

		100+		2.7





Summary

		

				CP Fish		Ferry		Tug		C Fish		Pilot		Work		Crew		Tow

		Harbor		3.8		64.0		67.1		4.4		42.8		45.4		35.00		65.0

		0-25		50.7		29.4		19.3		62.8		35.9		33.1		45.62		13.4

		26-50		18.8		0.7		2.6		12.8		11.6		1.0		6.14		7.5

		51-75		13.4		0.1		2.3		4.4		4.1		1.0		2.95		3.6

		76-100		6.0		0.0		1.8		1.7		4.1		0.5		4.86		3.2

		100+		2.6		0.0		0.6		5.7		1.7		0.4		0.71		2.7
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Summary

		Make		P/A		Vessel ID		QT		Make				Engine Model		Quantity

				a		326		126		Detroit Diesel				Detroit Diesel		126

				a		324		79		Isuzu				Isuzu		79

				a		147		67		Northern Light				Northern Lights		67

				a		324		65		Caterpillar				Caterpillar		65

				a		324		60		John Deere				John Deere		60

				a		324		26		G.M.				G.M.		26

				a		130		21		Onan				Onan		21

				a		325		15		Cummins				Cummins		15

				a		325		13		Yanmar				Yanmar		13

				a		326		12		Perkin				Perkin		12

		Allis Chalmers		a		123		10		Kubota				Kubota		10

		Caterpillar		a		918		8		Lister				Other		74

		Caterpillar		a		918		8		Websterbeke

		Caterpillar		a		480		7		Honda

		Caterpillar		a		581		7		Nissan

		Caterpillar		a		628		6		Kohler

		Caterpillar		a		628		4		Luggar

		Caterpillar		a		630		3		Mercedes

		Caterpillar		a		920		3		Mercury

		Caterpillar		a		920		3		Mitsubishi

		Caterpillar		a		638		2		Duetz

		Caterpillar		a		147		2		Ford

		Caterpillar		a		846		2		Hercules

		Caterpillar		a		849		2		Johnson

		Caterpillar		a		686		2		Monarch

		Caterpillar		a		686		2		Scandia

		Caterpillar		a		531		2		Toyota

		Caterpillar		a		687		2		Universal

		Caterpillar		a		687		2		Waukesha

		Caterpillar		a		871		1		Allis Chalmers

		Caterpillar		a		871		1		Chrysler Nissan

		Caterpillar		a		688		1		Colman

		Caterpillar		a		688		1		Jimmy

		Caterpillar		a		846		1		New Age Int'l Ltd.

		Caterpillar		a		699		1		Phasor

		Caterpillar		a		581		1		Thermo King

		Caterpillar		a		672

		Caterpillar		a		672

		Caterpillar		a		849

		Caterpillar		a		848

		Caterpillar		a		848

		Caterpillar		a		915

		Caterpillar		a		915

		Caterpillar		a		917

		Caterpillar		a		917

		Caterpillar		a		699

		Caterpillar		a		77

		Caterpillar		a		533

		Caterpillar		a		291

		Caterpillar		a		841

		Caterpillar		a		533

		Caterpillar		a		77

		Caterpillar		a		92

		Caterpillar		a		838

		Caterpillar		a		79

		Caterpillar		a		84

		Caterpillar		a		93

		Caterpillar		a		59

		Caterpillar		a		55

		Caterpillar		a		83

		Caterpillar		a		83

		Caterpillar		a		80

		Caterpillar		a		80

		Caterpillar		a		826

		Caterpillar		a		838

		Caterpillar		a		84

		Caterpillar		a		78

		Caterpillar		a		532

		Caterpillar		a		187

		Caterpillar		a		531

		Caterpillar		a		92

		Caterpillar		a		79

		Caterpillar		a		842

		Caterpillar		a		842

		Caterpillar		a		480

		Caterpillar		a		532

		Caterpillar		a		78

		Chrysler Nissan		a		777

		Colman		a		205

		Cummings		a		776

		Cummins		a		671

		Cummins		a		209

		Cummins		a		319

		Cummins		a		604

		Cummins		a		604

		Cummins		a		758

		Cummins		a		377

		Cummins		a		319

		Cummins		a		244

		Cummins		a		922

		Cummins		a		708

		Cummins		a		922

		Cummins		a		692

		Cummins		a		459

		Cummins		a		708

		Detroit		a		456

		Detroit		a		96

		Detroit		a		665

		Detroit		a		861

		Detroit		a		861

		Detroit		a		666

		Detroit		a		666

		Detroit		a		580

		Detroit		a		579

		Detroit		a		577

		Detroit		a		473

		Detroit		a		413

		Detroit		a		295

		Detroit		a		657

		Detroit		a		385

		Detroit		a		665

		Detroit		a		656

		Detroit		a		662

		Detroit		a		662

		Detroit		a		663

		Detroit		a		663

		Detroit		a		664

		Detroit		a		664

		Detroit		a		413

		Detroit Diesel		a		826

		Detroit Diesel		a		734

		Detroit Diesel		a		734

		Detroit Diesel		a		735

		Detroit Diesel		a		755

		Detroit Diesel		a		757

		Detroit Diesel		a		757

		Detroit Diesel		a		757

		Detroit Diesel		a		757

		Detroit Diesel		a		757

		Detroit Diesel		a		683

		Detroit Diesel		a		639

		Detroit Diesel		a		758

		Detroit Diesel		a		758

		Detroit Diesel		a		758

		Detroit Diesel		a		790

		Detroit Diesel		a		290

		Detroit Diesel		a		290

		Detroit Diesel		a		352

		Detroit Diesel		a		316

		Detroit Diesel		a		316

		Detroit Diesel		a		313

		Detroit Diesel		a		313

		Detroit Diesel		a		309

		Detroit Diesel		a		309

		Detroit Diesel		a		643

		Detroit Diesel		a		519

		Detroit Diesel		a		705

		Detroit Diesel		a		269

		Detroit Diesel		a		237

		Detroit Diesel		a		161

		Detroit Diesel		a		161

		Detroit Diesel		a		75

		Detroit Diesel		a		82

		Detroit Diesel		a		82

		Detroit Diesel		a		81

		Detroit Diesel		a		81

		Detroit Diesel		a		269

		Detroit Diesel		a		691

		Detroit Diesel		a		677
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California's Class I and Class III Railroads
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		2,910,180,000		3,540,678,944		GPY

		*Assumes 4% growth from 2002 to 2007 (1.04)^5 =				1.22

		**Data from CEC Weekly Fuels Watch Report								FEDERAL EPA DIESEL
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		2002 EPA On-Road Diesel Production		Est.* 2007 EPA Diesel Productn.

		108,756		132,319		BPD				TOTAL ULS-DIESEL

		39,696,000		48,296,254		BPY				2002		299

		4,567,759		5,557,377		GPD				2003		0

		1,667,232,000		2,028,442,652		GPY				2004		0

		*Assumes 4% growth from 2002 to 2007 (1.04)^5 =				1.22				2005		0

		**Data from CEC Weekly Fuels Watch Report								2006		0
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		TOTAL DIESEL		TOTAL DIESEL

		298,592		363,283		BPD

		108,986,000		132,598,133		BPY

		12,540,855		15,257,867		GPD

		4,577,412,000		5,569,121,595		GPY





Sheet1

		2002		2002

		2007		2007



CALIFORNIA DIESEL

FEDERAL EPA DIESEL

Year

Barrels Per Day (K)

Total Diesel Fuel Production

189.836

108.756

230.96452038

132.3183030534



Sheet2

		



Est. Capacity 2007



Sheet3

		






_1114615810

_1114499466.xls
Chart5

		2002		2002

		2007		2007



CALIFORNIA DIESEL

FEDERAL EPA DIESEL

Thousand Barrels Per Day (Mbpd)

189.836

108.756

275

120



Sheet1

		2002 CARB Diesel Production		Estimated* 2007 CARB Diesel Production						CALIFORNIA DIESEL

		189,836		230,964		BPD				2002		190

		69,290,000		84,301,880		BPY				2007		275

		7,973,096		9,700,490		GPD

		2,910,180,000		3,540,678,944		GPY

		*Assumes 4% growth from 2002 to 2007 (1.04)^5 =				1.22

		**Data from CEC Weekly Fuels Watch Report								FEDERAL EPA DIESEL
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		1,667,232,000		2,028,442,652		GPY				2004		0

		*Assumes 4% growth from 2002 to 2007 (1.04)^5 =				1.22				2005		0

		**Data from CEC Weekly Fuels Watch Report								2006		0
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		69,290,000		84,301,880		BPY				2003		197

		7,973,096		9,700,490		GPD				2004		205

		2,910,180,000		3,540,678,944		GPY				2005		214

		*Assumes 4% growth from 2002 to 2007 (1.04)^5 =				1.22				2006		222

		**Data from CEC Weekly Fuels Watch Report								2007		231

		2002 EPA On-Road Diesel Production		Est.* 2007 EPA Diesel Productn.						FEDERAL EPA DIESEL

		108,756		132,319		BPD				2002		109

		39,696,000		48,296,254		BPY				2003		113

		4,567,759		5,557,377		GPD				2004		118

		1,667,232,000		2,028,442,652		GPY				2005		122

		*Assumes 4% growth from 2002 to 2007 (1.04)^5 =				1.22				2006		127

		**Data from CEC Weekly Fuels Watch Report								2007		132

		TOTAL DIESEL		TOTAL DIESEL						TOTAL ULS-DIESEL

		298,592		363,283		BPD				2002		299

		108,986,000		132,598,133		BPY				2003		311

		12,540,855		15,257,867		GPD				2004		323

		4,577,412,000		5,569,121,595		GPY				2005		336
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1996-2001

		Date		Carb		LowS																		Date		Carb		LowS		TOTAL CARB DIESEL						CARB DIESEL BPD

		3/1/96		2.00		1,544.00				CARB DIESEL BPY						CARB DIESEL								1/4/02		1,113.00		796.00

		3/15/96		0.00		1,577.00				1997		42,628.00				1997		117						1/18/02		1,023.00		682.00		2003		19,140.00				2003		182

		3/22/96		0.00		1,492.00				1998		60,755.00				1998		166						1/25/02		1,071.00		568.00

		3/29/96		0.00		1,528.00				1999		58,730.00				1999		161						2/1/02		1,201.00		525.00

		4/5/96		0.00		1,731.00				2000		62,071.00				2000		170						2/8/02		1,319.00		474.00

		4/12/96		0.00		1,647.00				2001		67,551.00				2001		185						2/15/02		1,085.00		335.00

		4/19/96		0.00		1,722.00										2002		190						2/22/02		1,166.00		689.00

		4/26/96		0.00		1,662.00				LOW SULFUR BPY						LOW SULFUR DIESEL								3/1/02		997.00		833.00		TOTAL LOW SULFUR DIESEL						TOTAL LOW SULFUR BPD

		5/10/96		0.00		1,846.00				1997		49,680.00				1997		136						3/15/02		1,276.00		683.00		2002		38,252.00				2002		105

		5/17/96		0.00		1,843.00				1998		35,376.00				1998		97						3/22/02		1,217.00		770.00		2003		11,097.00				2003		106

		5/24/96		0.00		1,948.00				1999		37,881.00				1999		104						3/29/02		1,479.00		657.00

		5/30/96		0.00		1,812.00				2000		37,089.00				2000		102						4/5/02		1,657.00		711.00

		6/7/96		0.00		1,840.00				2001		37,567.00				2001		103						4/12/02		1,629.00		651.00

		6/14/96		0.00		1,873.00				2002						2002		109						4/19/02		1,425.00		927.00

		6/21/96		0.00		1,820.00																		4/26/02		1,539.00		700.00

		6/28/96		0.00		1,359.00																		5/3/02		1,404.00		801.00

		7/5/96		0.00		1,511.00																		5/10/02		1,428.00		923.00

		7/12/96		0.00		1,527.00																		5/17/02		1,391.00		761.00

		7/19/96		0.00		1,656.00																		5/24/02		1,371.00		822.00

		7/24/96		4.00		1,631.00																		5/31/02		1,126.00		713.00

		7/26/96		0.00		1,542.00																		6/7/02		1,104.00		758.00

		8/3/96		0.00		1,627.00																		6/14/02		1,157.00		668.00

		8/9/96		0.00		1,557.00																		6/21/02		1,259.00		737.00

		8/16/96		0.00		1,583.00																		6/28/02		1,395.00		782.00

		8/23/96		0.00		1,661.00																		7/5/02		1,294.00		958.00

		8/30/96		0.00		2,081.00																		7/12/02		1,440.00		901.00

		9/6/96		0.00		1,838.00																		7/19/02		1,472.00		661.00

		9/13/96		0.00		1,549.00																		7/26/02		1,423.00		706.00

		9/20/96		0.00		1,705.00																		8/2/02		1,364.00		791.00

		9/27/96		0.00		2,062.00																		8/9/02		1,474.00		778.00

		10/4/96		0.00		1,874.00																		8/16/02		1,466.00		756.00

		10/11/96		0.00		1,912.00																		8/23/02		1,420.00		722.00

		10/18/96		0.00		1,801.00																		8/30/02		1,549.00		726.00

		10/25/96		0.00		1,866.00																		9/6/02		1,372.00		828.00

		11/1/96		0.00		2,025.00																		9/13/02		1,364.00		760.00

		11/8/96		0.00		2,103.00																		9/20/02		1,332.00		867.00

		11/15/96		0.00		1,892.00																		9/27/02		1,442.00		927.00

		11/22/96		0.00		1,859.00																		10/4/02		1,713.00		869.00

		11/29/96		0.00		1,751.00																		10/11/02		1,498.00		938.00

		12/6/96		0.00		1,741.00																		10/18/02		1,284.00		765.00

		12/13/96		0.00		1,828.00																		10/25/02		1,392.00		678.00

		12/20/96		0.00		1,765.00																		11/1/02		1,240.00		803.00

		12/27/96		0.00		1,621.00																		11/8/02		1,389.00		633.00

		1/3/97		0.00		1,706.00																		11/15/02		1,274.00		799.00

		1/10/97		0.00		1,468.00																		11/22/02		1,227.00		1,116.00

		1/17/97		0.00		1,147.00																		11/29/02		1,275.00		834.00

		1/24/97		0.00		1,253.00																		12/6/02		1,542.00		761.00

		1/30/97		0.00		1,031.00																		12/13/02		1,278.00		875.00

		2/7/97		0.00		1,261.00																		12/20/02		1,255.00		1,055.00

		2/14/97		0.00		1,394.00																		12/27/02		1,421.00		779.00

		2/21/97		0.00		1,605.00																		1/3/03		1,352.00		737.00

		2/28/97		0.00		1,485.00																		1/10/03		1,411.00		746.00

		3/7/97		0.00		1,669.00																		1/17/03		1,262.00		798.00

		3/14/97		0.00		1,717.00																		1/24/03		1,229.00		722.00

		3/21/97		0.00		1,777.00																		1/31/03		1,229.00		746.00

		3/28/97		0.00		1,708.00																		2/7/03		1,268.00		724.00

		4/4/97		886.00		952.00																		2/14/03		1,325.00		637.00

		4/11/97		1,083.00		583.00																		2/21/03		1,190.00		610.00

		4/18/97		1,043.00		594.00																		2/28/03		934.00		776.00

		4/25/97		1,026.00		734.00																		3/7/03		1,182.00		768.00

		5/3/97		1,233.00		734.00																		3/14/03		1,257.00		673.00

		5/9/97		1,045.00		753.00																		3/21/03		1,291.00		896.00

		5/16/97		1,153.00		722.00																		3/28/03		1,330.00		736.00

		5/23/97		691.00		1,115.00																		4/4/03		1,372.00		671.00

		5/30/97		1,006.00		839.00																		4/11/03		1,508.00		857.00

		6/6/97		1,046.00		921.00

		6/13/97		1,009.00		1,180.00

		6/20/97		1,294.00		710.00

		6/27/97		1,185.00		749.00

		7/4/97		1,259.00		865.00

		7/11/97		1,174.00		808.00

		7/18/97		1,195.00		735.00

		7/25/97		1,052.00		810.00

		8/3/97		1,200.00		473.00

		8/8/97		1,113.00		804.00

		8/15/97		1,161.00		869.00

		8/22/97		994.00		851.00

		8/29/97		1,339.00		790.00

		9/5/97		1,061.00		682.00

		9/12/97		1,058.00		580.00

		9/19/97		1,054.00		820.00

		9/26/97		1,261.00		674.00

		10/3/97		1,225.00		684.00

		10/10/97		1,219.00		702.00

		10/17/97		1,191.00		808.00

		10/24/97		1,047.00		695.00

		10/30/97		1,106.00		731.00

		11/7/97		1,280.00		675.00

		11/14/97		1,080.00		804.00

		11/21/97		1,294.00		807.00

		11/28/97		886.00		1,076.00

		12/5/97		809.00		846.00

		12/12/97		914.00		724.00

		12/19/97		1,133.00		785.00

		12/26/97		823.00		775.00

		1/3/98		900.00		1,078.00

		1/9/98		1,189.00		634.00

		1/16/98		948.00		502.00

		1/23/98		731.00		884.00

		1/30/98		1,047.00		560.00

		2/6/98		664.00		783.00

		2/13/98		959.00		617.00

		2/20/98		742.00		671.00

		2/27/98		1,041.00		708.00

		3/6/98		1,169.00		630.00

		3/13/98		568.00		941.00

		3/20/98		1,126.00		258.00

		3/27/98		1,226.00		416.00

		4/3/98		1,558.00		257.00

		4/10/98		1,363.00		525.00

		4/17/98		1,311.00		516.00

		4/24/98		1,259.00		416.00

		5/3/98		1,262.00		488.00

		5/8/98		1,180.00		529.00

		5/15/98		1,142.00		531.00

		5/22/98		1,223.00		733.00

		5/29/98		1,141.00		715.00

		6/5/98		1,101.00		679.00

		6/12/98		1,079.00		681.00

		6/19/98		1,098.00		867.00

		6/26/98		1,224.00		699.00

		7/3/98		1,247.00		598.00

		7/10/98		1,097.00		538.00

		7/17/98		1,212.00		678.00

		7/24/98		965.00		768.00

		8/3/98		1,209.00		735.00

		8/7/98		1,380.00		579.00

		8/14/98		1,322.00		601.00

		8/21/98		1,340.00		550.00

		8/28/98		1,120.00		815.00

		9/4/98		1,296.00		691.00

		9/11/98		1,420.00		894.00

		9/18/98		1,407.00		683.00

		9/25/98		1,396.00		751.00

		10/3/98		1,315.00		808.00

		10/9/98		1,335.00		813.00

		10/16/98		1,151.00		597.00

		10/23/98		1,099.00		877.00

		10/30/98		1,150.00		622.00

		11/6/98		1,014.00		759.00

		11/13/98		1,024.00		815.00

		11/20/98		1,078.00		783.00

		11/27/98		1,163.00		707.00

		12/4/98		1,313.00		555.00

		12/11/98		1,079.00		776.00

		12/18/98		977.00		693.00

		12/25/98		1,213.00		709.00

		12/30/98		1,182.00		663.00

		1/8/99		1,020.00		780.00

		1/15/99		753.00		805.00

		1/22/99		1,061.00		621.00

		1/29/99		995.00		516.00

		2/5/99		1,031.00		897.00

		2/12/99		1,199.00		665.00

		2/19/99		926.00		757.00

		2/26/99		1,088.00		677.00

		3/5/99		1,012.00		780.00

		3/12/99		1,037.00		797.00

		3/19/99		981.00		753.00

		3/26/99		1,144.00		803.00

		4/3/99		1,138.00		671.00

		4/9/99		1,253.00		197.00

		4/16/99		828.00		763.00

		4/23/99		923.00		781.00

		4/30/99		996.00		641.00

		5/7/99		906.00		452.00

		5/14/99		1,296.00		677.00

		5/21/99		1,106.00		554.00

		5/28/99		1,228.00		559.00

		6/4/99		1,138.00		698.00

		6/11/99		1,090.00		668.00

		6/18/99		1,136.00		715.00

		6/25/99		1,126.00		625.00

		7/3/99		1,207.00		583.00

		7/9/99		1,080.00		972.00

		7/16/99		1,233.00		654.00

		7/23/99		1,176.00		756.00

		8/3/99		1,305.00		714.00

		8/6/99		1,108.00		880.00

		8/13/99		1,217.00		1,021.00

		8/20/99		1,234.00		731.00

		8/27/99		1,286.00		875.00

		9/3/99		1,526.00		415.00

		9/10/99		1,193.00		665.00

		9/17/99		1,164.00		854.00

		9/24/99		1,139.00		843.00

		10/3/99		1,267.00		755.00

		10/8/99		1,207.00		882.00

		10/15/99		1,152.00		998.00

		10/22/99		1,021.00		800.00

		10/29/99		1,104.00		737.00

		11/5/99		1,191.00		412.00

		11/12/99		1,286.00		762.00

		11/19/99		1,258.00		939.00

		11/26/99		1,148.00		914.00

		12/3/99		1,205.00		894.00

		12/10/99		1,173.00		801.00

		12/17/99		1,123.00		630.00

		12/24/99		1,030.00		910.00

		12/30/99		1,286.00		632.00

		1/7/00		976.00		668.00

		1/14/00		965.00		787.00

		1/21/00		1,018.00		724.00

		1/28/00		923.00		673.00

		2/4/00		1,052.00		747.00

		2/11/00		981.00		936.00

		2/18/00		1,246.00		747.00

		2/25/00		1,028.00		950.00

		3/3/00		892.00		861.00

		3/10/00		1,005.00		800.00

		3/17/00		983.00		677.00

		3/24/00		1,042.00		526.00

		3/31/00		1,149.00		340.00

		4/7/00		1,110.00		715.00

		4/14/00		1,289.00		952.00

		4/21/00		1,253.00		736.00

		4/28/00		1,303.00		689.00

		5/5/00		1,355.00		639.00

		5/12/00		1,238.00		760.00

		5/19/00		1,427.00		824.00

		5/26/00		1,105.00		940.00

		6/2/00		1,553.00		482.00

		6/9/00		1,353.00		660.00

		6/16/00		1,088.00		815.00

		6/23/00		1,033.00		543.00

		6/30/00		1,200.00		763.00

		7/7/00		1,183.00		648.00

		7/14/00		1,046.00		727.00

		7/21/00		997.00		708.00

		7/28/00		1,467.00		721.00

		8/4/00		1,204.00		680.00

		8/11/00		1,395.00		758.00

		8/18/00		1,399.00		797.00

		8/25/00		1,335.00		519.00

		9/3/00		1,077.00		756.00

		9/8/00		1,244.00		686.00

		9/15/00		1,080.00		684.00

		9/22/00		1,178.00		836.00

		9/29/00		1,323.00		711.00

		10/6/00		1,224.00		718.00

		10/13/00		1,223.00		702.00

		10/20/00		1,246.00		829.00

		10/27/00		1,636.00		713.00

		11/3/00		1,370.00		712.00

		11/10/00		1,299.00		829.00

		11/17/00		1,001.00		584.00

		11/24/00		1,015.00		445.00

		12/1/00		1,276.00		460.00

		12/8/00		1,316.00		603.00

		12/15/00		1,349.00		781.00

		12/22/00		1,118.00		825.00

		12/29/00		1,503.00		703.00

		1/5/01		1,388.00		871.00

		1/12/01		1,148.00		716.00

		1/19/01		1,027.00		487.00

		1/26/01		1,122.00		602.00

		2/2/01		945.00		712.00

		2/9/01		1,225.00		633.00

		2/16/01		1,218.00		672.00

		2/23/01		1,213.00		518.00

		3/2/01		1,527.00		738.00

		3/9/01		1,414.00		858.00

		3/16/01		1,251.00		962.00

		3/23/01		1,177.00		858.00

		3/30/01		1,242.00		774.00

		4/6/01		1,316.00		820.00

		4/13/01		1,370.00		892.00

		4/20/01		1,463.00		632.00

		4/27/01		1,193.00		742.00

		5/4/01		1,081.00		776.00

		5/11/01		1,236.00		622.00

		5/18/01		1,520.00		479.00

		5/25/01		1,322.00		689.00

		6/1/01		1,362.00		598.00

		6/8/01		1,251.00		816.00

		6/15/01		1,248.00		784.00

		6/22/01		1,086.00		912.00

		6/29/01		1,146.00		1,013.00

		7/6/01		1,731.00		717.00

		7/13/01		1,449.00		925.00

		7/20/01		1,513.00		638.00

		7/27/01		1,507.00		516.00

		8/3/01		1,573.00		589.00

		8/10/01		1,283.00		825.00

		8/17/01		1,553.00		435.00

		8/24/01		1,350.00		596.00

		8/31/01		1,229.00		667.00

		9/7/01		1,352.00		780.00

		9/14/01		1,396.00		728.00

		9/21/01		1,220.00		793.00

		9/28/01		1,316.00		814.00

		10/5/01		1,088.00		905.00

		10/12/01		1,405.00		826.00

		10/19/01		1,462.00		788.00

		10/26/01		1,258.00		748.00

		11/2/01		1,410.00		776.00

		11/9/01		1,217.00		653.00

		11/16/01		1,234.00		651.00

		11/23/01		1,235.00		730.00

		11/30/01		1,347.00		609.00

		12/7/01		1,350.00		744.00

		12/14/01		1,238.00		523.00

		12/21/01		1,178.00		670.00

		12/28/01		1,166.00		745.00

		Average Total		959.67		896.07
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