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Executive Summary

In order to make recommendations to the full NOACA Air Quality Public Advisory Task Force
on a State Implementation Plan (SIP) for particulate matter of less than 2.5 micrometers in
diameter (PM 5), the Mobile Sources Work Group considered many options.

First, the Work Group carefully researched and discussed the recommendations made for the
Columbus area by the Mid-Ohio Regional Planning Commission (MORPC). The Work Group
then reviewed other emission reduction strategies, including those discussed by the Lake
Michigan Air Directors' Consortium (LADCO) and the National Association of Clean Air
Agencies (NACAA) (formerly STAPPA/ALAPCO).

Recommendations

The Work Group recommends implementation of the following:

Diesel On-Road Emission Reduction Strategies
o Mandatory Best Available Retrofit Technology (BART)
o Voluntary Emissions Reduction Programs
Diesel Non-Road Emission Reduction Strategies
o Combining Private Financing with Government Grants
Low Interest Bridge Financing
Emissions Performance Specifications in Contracts for Public Works Projects
Technical Assistance to Construction Equipment Owners
Provide Information on Grant Programs
o Accelerated Use of Ultra-Low Sulfur Diesel Fuel or Biodiesel
Reduce Idling from Public Fleets
o Mandatory Statewide School Bus Idling Regulation
o ldling Reduction Regulations for Transit and Other Public Fleets
o Loan Program to Reduce Idling
o Anti-Idling Devices on All New Fleet Purchases by ODAS
Reduce Idling from Private Fleets
o Voluntary Idling Program with Educational Outreach
o Contract Requirements for Public Projects Using Private Fleets
o Revolving Loan or Lease-to-Own Program for Anti-Idling Equipment
o Reduce Idling from Switchyard and Line-Haul Locomotives
Truck Stop Electrification (TSE) Emission Reduction Strategies
o ldentify Key Sites for Truck Stop Electrification (TSE)
o Financing Program for TSE
o Ohio EPA Should Collaborate with the Office of Energy Efficiency
o Require New Truck Stops to Include TSE Infrastructure
Alternative Fuels and Electric Vehicles - Emission Reduction Strategies
Increased Use of Ethanol (E85)
Increased Use of Biodiesel
Increased Use of Natural Gas
Increased Use of Propane
Increased Use of Electric Vehicles
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e Roadside Diesel Opacity Testing - Emission Reduction Strategy
o Statewide Roadside Diesel Opacity Testing — Public and Private Fleets
e Transportation Projects - Emission Reduction Strategies
o Transportation Conformity Analysis of the Cleveland Innerbelt Project to see
whether the nonroad diesel emissions, traffic congestion emissions, and
construction dust will cause the emissions budget to be exceeded.
o Implement recommendations from Chapter 2 related to non-road construction
equipment.
o Fuel Testing - Emission Reduction Strategies
o Statewide Testing of Gasoline and Diesel Specifications at the Pumps
e Statewide Car Standards - Emission Reduction Strategy
o Adopt a Safety/Anti-Tampering Inspection Program
e Ports - Emission Reduction Strategy
o Truck Traffic Anti-Idling Policy at the Port of Cleveland/Cuyahoga County
e Airports - Emission Reduction Strategy
o Ground Support Equipment (GSE) Replacement with Electric, CNG, or Other
Clean Technology

The Work Group does not recommend:
e /M Emission Reduction Strategies
o Adopting the ASM 2525 Final Standards - Increasing Stringency for Older
Vehicles
o Including Ashtabula County in the E-Check Program

Funding

The Work Group found that funding for solutions would continue to present an issue. It found
that possible funding sources included grants from the USEPA’s Mid-West Clean Diesel
Initiative and SmartWay Program, state programs such as the Ohio EPA School Bus Retrofit
Program, the federal dollars distributed to metropolitan planning organizations through
Congestion Mitigation and Air Quality (CMAQ) allocations, the eventual funding of the federal
Diesel Emissions Reduction Act (DERA), sponsored by Senator Voinovich, ticket revenue if a
Roadside Diesel Opacity Testing Program were created, funds from Supplemental
Environmental Projects (SEPs) through USEPA and Ohio EPA, and incentives from the possible
creation of federal and state tax credits for retrofits, replacements, and refueling.
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NOACA Air Quality Public Advisory Task Force

Mobile Sources Work Group
PM, 5 SIP Recommendations

Introduction

In fall 2006, the NOACA Air Quality Public Advisory Task Force established Work Groups for
Mobile Sources and for Stationary Sources. Together, these Work Groups will assist the Task
Force in creating recommendations to the Ohio Environmental Protection Agency (Ohio EPA)
for inclusion in the State Implementation Plan (SIP) for fine particulates (PM3 s), thus helping
Northeast Ohio to come into attainment for this criteria air pollutant.

The Task Force and the Work Groups together will enable NOACA to assist the region to plan
for future growth, to protect the public health, and to comply with federal law.

To view the recommendations already made by the Mobile Sources Work Group for the 8-Hour
Ozone SIP, please log onto: www.noaca.org/sipplan.html They are also contained in Appendix
D to this Report, as modified and approved by the NOACA Governing Board and sent to Ohio
EPA in September 2006.

Mobiles Source Work Group Membership

The Mobile Source Work Group is made up of the following members, supplemented by
additional public participants with knowledge and expertise in the areas under study:

Brian Newbacher, American Automobile Association, Chair
Dana Ryan, Cleveland Hopkins Airport

Linda Kimble, Cleveland Clean Air Century Campaign
Rich Enty, Greater Cleveland Regional Transit Authority
Marvin Hayes, Cuyahoga County Commissioners

Jane Goodman, City of South Euclid

Dan Tasman, Lake County

David Lane, Ohio Technical College

Bob Thompson, Medina County Commissioners

Tom Szilagyi, Sunrise Cooperative

Bob Leidich, BP

Jason Segedy, Akron Metropolitan Area Transportation Study
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Phil Lane, New America Energy

John McGovern and Scott Sanders, Earth Day Coalition
Mike Jirousek, First Energy

Ed Woods, Caterpillar

Sam Spofforth, Clean Fuels Ohio

Andre Spencer, City of Cleveland Heights

Staci Putney McClennan, Ohio Environmental Council

Jim Braun, Cleveland Division of Air Quality

Matt Caldwell, Cummins-Bridgeway

Tia Trivison, Envirotest

Stephen Pfeiffer, Cleveland-Cuyahoga County Port Authority
JoAnn Uhlik, Greater Cleveland Partnership

Sherri Warner and Larry Woolum, Ohio Trucking Association
John Hofstetter, Orran Hofstetter Inc.

Mark Stets, Con-Way Freight

Carolina Prado, Ohio EPA

Meetings
The Mobile Sources Work Group met seven times, on:

November 15, 2006

December 13, 2006

January 18, 2007

February 8, 2007

(Clean Fuels Forum, March 1, 2007)
March 22, 2007

April 5, 2007

May 3, 2007

The Work Group would like to thank the City of Cleveland Airports and Dana Ryan for the use
of the conference room at Burke Lakefront Airport. The Work Group would also like to thank
Brian Newbacher, AAA, for the use of the AAA Board Room in Independence.

Scope of Work

The Mobile Sources Work Group explored potential emission reduction strategies for sources of
air pollution associated with cars, trucks, buses, and other on-road vehicles, as well as
construction equipment, airplanes, trains, ships, and other non-road vehicles.

The scope includes emissions strategies for diesel engines, anti-idling efforts, “clean” and

alternative fuels, emissions strategies for cars, transportation control measures, and regional
highway planning efforts designed to reduce congestion.
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Emissions Inventory

The Work Group reviewed the 2002 Ohio EPA Emissions Inventory for mobile sources. The on-
road sources include cars, trucks of all weights, and buses. The non-road sources include
construction equipment, agricultural equipment, trains, ships, and airplanes.

Heavy-duty diesel vehicles were found to be significant contributors to the PM; 5 nonattainment
problem, as were gasoline-powered cars, according to the Lake Michigan Air Directors'
Consortium (LADCO).

On-road and off-road vehicles emit oxides of nitrogen (NOx), sulfur (which becomes SO, during
combustion), volatile organic compounds (VOCs), organic carbon (OC) as a subset of VOCs,
and PM. NOx, SO,, OC, and PM all contribute to PM, s pollution, according to LADCO.

The data for the railroads may be underestimated and will be reviewed. USEPA has also
determined that the MOBILE6.2 model underestimates PM emissions from on-road motor
vehicles. Consequently, the figures for cars, trucks, and buses in the 2002 El are probably low.

Cars, Trucks, Buses, Off-Road Equipment

According to LADCO, mobile sources (all gasoline and diesel vehicles) currently account for a
significant fraction of ambient PM, s, typically from 30 to 60% of PM, 5 mass in urban areas in
the midwest. Urban PM; 5 (in the LADCO region) is typically about 33% ammonium sulfate,
33% ammonium nitrate and elemental carbon, and 33% organic carbon. Mobile sources
contribute about 50% of that ammonium nitrate and about 50% of the organic carbon (OC).
When examining the allocation of OC, it appears that high-emitting gasoline-powered vehicles
account for about 50% of the OC mass attributed to vehicles. Their contribution to ammonium
nitrate is similar in magnitude to their contribution to OC. Diesel is typically about 15% of
PM; s mass, and about 20% of OC mass. LADCO's link to their data and conclusions is:
http://www.ladco.org/reports/rpo/MWRPOprojects/Monitoring/Integration_FinalReport.pdf

Environ, LADCO's consultant, estimates that, by 2009, Class 8 Heavy-Duty Diesel Vehicles
(HDDV) (tractor-trailers) will be contributing approximately 38% of the NOx and 28% of the
PM in each of the LADCO states, including Ohio. (“Emission Reduction Scenarios for Mobile
Sources in the LADCO States in 2009 and 2012” Environ, Draft Final, 2006.)

Consequently, controls for both gasoline-powered cars and diesel-powered trucks and non-road
equipment are both of high importance to the Northeast Ohio PM, s SIP.
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Potential PM; 5 Emissions Reduction Strategies

The Work Group began its work with a study of retrofits, replacements, idle reductions, and
repowering of diesel vehicles, which constitute a major portion of diesel controls. Such controls
are often described as follows:

The Six R’s of Diesel Cleanup:

Retrofit existing vehicles with pollution controls

Refuel with cleaner fuels

Replace older vehicles with clean technology vehicles
Reduce idling

Repair/Rebuild using engine maintenance and/or rebuilding
Repower by replacing older engines with newer engines

The Work Group was assisted in its study by emissions reduction estimates and cost estimates
provided by USEPA. (See Appendix A.)

NOx Controls vs. PM Controls

The Work Group noted that controlling for NOx sometimes increases PM emissions. Educated
choices between control technologies may have to be made, based on the result desired. The
Work Group found that adjusted timing of a diesel engine may result in the tradeoff between
NOx and PM; consequently, engine upgrades and replacements are often favored over the
adjusted timing of engines.

New Fuel Standards; Ultra-Low Sulfur Diesel
The USEPA mandates for the introduction of ultra-low sulfur diesel fuel for on-road and non-
road vehicles are as follows:

Standards for Low-Sulfur Diesel Fuel

Parts Per Million (ppm)
Category 2006 2007 | 2010 | 2012
Highway 15 15 15 15

Nonroad 3000 500 15 15

Marine/Rail 3000 500 500 15

(3,000 ppm is an approximate value representing conventional diesel fuel.)

In this report, “Low-Sulfur Diesel Fuel” will refer to 500 ppm sulfur. “Ultra-Low Sulfur Diesel
Fuel” (ULSD) will refer to 15 ppm sulfur.

PM Reductions from ULSD

The Ultra-Low Sulfur Diesel (ULSD) Fuel that is now mandated for highway trucks will reduce
PM emissions nationwide since sulfur, during combustion, converts to SO,, which is part of fine
particulate matter. However, only a 10% decrease in PM is seen in diesel emissions, without
further controls such as diesel retrofit devices.
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ULSD for highway purposes is being phased in and is currently mandated to be at an 80%
market penetration rate. Full compliance with the 15 ppm limit is not mandated by USEPA until
2009.

New Truck Engine Design

With the advent of ULSD, there is also an accompanying change in heavy-duty truck engine
design, beginning in 2007, so that new truck engines will carry onboard air pollution reduction
devices, which will reduce NOx and PM in very large percentages. Beginning in 2011, similar
engine design specifications will become mandatory for nonroad equipment.

For additional detail, please review the following "Fact Sheet: Ohio" compiled by USEPA's
Midwest Clean Diesel Initiative:
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The Environmental Protection Agency (EPA) is requiring emission reductions from new heavy-duty
diesel engines. In October of 2006, on-road diesel fuel will contain 97 percent less sulfur. In 2007,
on-road heavy duty diesel engines will have to meet tougher air quality standards which phase in
through the year 2014. This combination of ultra-low sulfur fuel and advanced pollution control
technology will mean that over the coming years, nhew on-road and non-road diesel engines rolling
off production lines will be up to 95 percent cleaner than today's models.

However, millions of older-model heavy duty diesel engines all across the Midwest will continue to
emit more pollution than their newer counterparts. Regional turnover of aging diesel vehicles will
take decades, as diesel engines can operate for 20-30 years before retirement. The

Midwest Clean Diesel Initiative will accelerate fleet turnover through engine retrofitting and
replacement, thus accelerating air quality benefits to the public.

The Midwest Clean Diesel Initiative is a voluntary public-private partnership committed to reducing
diesel emissions in the Midwest through operational changes, technological improvements, and use
of cleaner fuels. Our goal is to affect one million diesel engines by 2010.

Ohio
PM 2.5 and Ozone
Nonattainment
Areas
. Ozone and PM 2.5

| Nonattainment

(52 Usinlins)

. Ozone

1 Honattainment EPA's SmartWay Transport Partnership Program
BEE orovanment awarded the Ohio Department of Development
$500,000 to evaluate optimal locations for truck
stop electrification in Ohio, with one facility being

USEPA has set National Ambient Air Quality installed in at least one location. Also, the Ohio
Standards (NAAQS) for ozone and fine Environmental Protection Agency (OEPA) started a
particulates (PM,;). Currently, counties across new diesel retrofit grant program to help school
the state of Ohio do not meet the ozone or districts improve the environmental performance
PN, NAAQS. Diesel emissions contribute to of their buses. OEPA expects to have as much as

these areas not attaining this standard. $1 million in grant funds available for 2006-2007.




Emissions from diesel-powered engines contribute to oxides of nitrogen (NOx), particulate matter, and air toxics. NOx is one of the main ingredients involved in the formation
of ground-level ozone, which can trigger serious respiratory problems. Reducing emissions from mobile, diesel-fueled sources (including trucks, buses, trains, construction
equipment, and waterborne vessels) can reduce NOx levels across the Midwest.

Diesel emissions also contain air toxics, a class of poliutants which may cause negative health impacts including cancer and noncancer effects. EPA has concluded that
diesel exhaust is likely to be carcinogenic to humans at occupational and environmental (ambient) levels of exposure. Diesel exhaust contains air toxics that are known
carcinogens like benzene, in addition to gases that are classified as possible or probable carcinogens, such as formaldehyde, acetaldehyde, 1,3-butadiene, acrolein, and diox

Exposure to diesel exhaust also likely causes noncancer health impacts. These impacts range from headaches, eye irritation, and nausea in acute (short term) exposures to
respiratory system hazards in chronic (long term) exposures.

Breakdown of Diesel PM,.Emissions Breakdown of Air Toxics
Iin Ohio* Emissions in Ohio’
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Diesel engines also contribute to air toxics emissions across the region.

Toxic air substances found in diesel fuel include 1,3 Butadiene, Acetaldehyde,

Acrolein, Benzene, and Formaldehyde. In Ohio, mobile, diesel-powered
sources contribute 14% of total air toxics emissions of the aforementioned
compounds.

Diesel engines contribute to fine particulate matter across the
region, which can cause premature death, and aggravate respiratory
disease. In Ohio, mobile, diesel-powered sources contribute
at least 10 percent of the PM, zemissions in the state.
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Ohio: Breakdown of Diesel NOx Emlssmns
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of stati Y are fuel bustion and industrial processes.
E p of area are solvent utilization and waste disposal, dry cleaning facilities, and gas stations.
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Alr toxics 1 infor ion data for 1,3 Butadi Acetaldehyde, Acrolein, B. , and Formaldehyde are derived from the 2002 Nat 1 Emissi b tory.

For more information about the Midwest Clean Diesel Initiative please visit us on the web a
http://www.epa.gov/midwestcleandiesel or send us an email at MCDI@epa.gov

Receive our MCDI e-Update by emailing Jon Nichols at nichols.jonathan@epa.gov




With these elements in mind, the Work Group began its review and made its recommendations to
the NOACA Air Quality Public Advisory Task Force.

Note: Each Recommendation is preceded by a Decision Table, the lines in which are defined as
follows:

(Title of recommendation)

PM, 5 and Precursor Reductions — Total Impact to the Ambient Air
Will the recommendation resull in a meaningful change to the airshed?

Primary PM; 5 High Medium Low
NOx High Medium Low
SO, High Medium Low
Organic carbon High Medium Low
Elemental carbon High Medium Low

Effectiveness for this sector
(>80%, 80-20%, <20%) High Medium Low
How effective is this
recommendation for this group of
sources?

Cost-effectiveness
How costly in tons of pollutant High Medium Low
removed for every dollar spent?

Timeliness for 2010 Low
Can it be implemented by 2010? High Medium
Overall Recommendation Recommended | Recommended | Recommended
(High priority) | (Moderate (Low priority)
priority)
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Chapter 1. Diesel On-Road Emission Reduction
Strategies

Diesel On-Road Emission Reduction Strategies

A. Background

As noted at the beginning of this report, diesel on-road vehicles represent a substantial portion of
the precursor emissions for PM; 5 as well as the direct (primary) emissions of PM; s.
Consequently, finding ways to reduce those emissions is critical.

The Work Group reviewed the work of the Mid-Ohio Regional Planning Commission
(MORPCQ), in its “Mid-Ohio Diesel Project: A Comprehensive Strategy to Reduce Diesel
Emissions in Central Ohio™ (2005) and reports the following support and modifications to the
recommendations in that report.

B. Diesel On-Road Emission Reduction Strategies
The strategies under consideration were:

B.1. Mandatory Best Available Retrofit Technology (BART)
B.2.  Voluntary Emissions Reduction Programs

B.1. Mandatory Best Available Retrofit Technology (BART)

1.) Ohio EPA should conduct a study to obtain fleet inventories of all diesel government-
owned public works vehicles, transit buses and waste collection vehicles (public and
private) in Northeast Ohio’s nonattainment area. Such inventories should include, among
other things, the number, age, and type of engines, estimated operational use and
emissions.

Support. NOACA staff has already gathered information from Ohio EPA — Mobile
Sources, indicating that there are approximately 4,419 government-owned diesel on-road
vehicles in Northeast Ohio, plus approximately 1,500 transit buses, for a total of
approximately 5,919 diesel government-owned vehicles in Northeast Ohio.

2.) Ohio EPA should develop new rules requiring these diesel fleets to install Best Available
Retrofit Technology (BART) on their vehicles phased in over a period of years. BART
in this context means the technology that is appropriate for the specific vehicles or
equipment being modified and which provides maximum reduction of targeted emissions
considering both tons of emissions avoided and diesel emissions exposure within affected
populations. When developing a BART program for these fleets, Ohio EPA should
consider including the opportunity for compliance extensions for carefully defined
hardship circumstances; for example, smaller waste collection businesses and local
governments should have the opportunity to demonstrate that they require additional time
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