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NOACA Air Quality Public Advisory Task Force

Mobile Source Work Group
Final Report — 8-Hour Ozone Options
“Driving Toward Economic and Environmental
Sustainability for Northeast Ohio”
March 29, 2006

I. Executive Summary

The Mobile Source Work Group of the NOACA Air Quality Public Advisory Task Force reports
on the following significant options for achieving attainment of the 8-Hour Ozone NAAQS in
Northeast Ohio:

MO-1 Low-Reid Vapor Pressure (RVP) gasoline of 7.8 pounds per square inch (psi)

MO-2 Low-RVP gasoline of 7.0 psi

MO-3 Federal Reformulated Gasoline (RFG)

MO-4 Change E-Check to Most Stringent Possible Program

MO-5 Adopting the ASM 2525 Final Standards - Increasing Stringency for Older
Vehicles

MO-6 Raising or Eliminating the Waiver Rate

MO-7 Including Ashtabula County in the E-Check Program

MO-8 On-Road Diesel Engine or Vehicle Replacement

MO-9 On-Road Heavy Duty Diesel Vehicle (HDDV) Accelerated Low-NOx
Rebuild/Chip Retflashing

MO-10 NOx Retrofits for Diesel Vehicles: Lean-NOx Catalysts

MO-11 NOx Retrofits for Diesel Vehicles: Exhaust Gas Recirculation (EGR) +
Diesel Particulate Filters (DPF)

MO-12 NOx Retrofits for Diesel Vehicles: Selective Catalytic Reduction (SCR)

MO-13 Trip Reduction Program for Government Employees Only

MO-14 Trip Reduction Programs for All Residents of Northeast Ohio

MO-15 Bus Improvement / Replacement / Retirement Programs

MO-16 Intelligent Transportation Systems - Cleveland

MO-17 Intelligent Transportation Systems - Akron

MO-18 Reduced Speed Limits

MO-19 Enforce Existing Speed Limits

MO-20 Truck Stop Electrification

MO-21 Traffic Signal Synchronizations / Railroad Grade Separations

MO-22 Transit Centers

MO-23 Park & Ride Lot Enhancements

MO-24 Transit Waiting Environments

MO-25 Anti-Idling Regulations / Policies
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MO-26 Cash for Clunkers Programs

MO-27 Alternative Fuels - Ethanol

MO-28 Alternative Fuels - Biodiesel

MO-29 Alternative Fuels - Emulsified Diesel Fuel

MO-30 Alternative Fuels - Natural Gas

MO-31 Alternatively Powered Vehicles

MO-32 Ozone Action Day Program (OAD) / Fine Particle Pollution Program (FP3)
MO-33 Transit Incentive for High Air Pollution Days

MO-34 Roadside Diesel Testing

Please see the attached Matrix for emission reduction and cost detail.

The Work Group also wishes to report on some Weight of Evidence" options, including
Pedestrian / Bicycling Capacity, 1-800 Number for Smoking Vehicles, Statewide Testing of
Gasoline at the Pump, and Car Sharing. A surveys of Northeast Ohio entities is also included, as
well as a section on possible funding options.
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I1. Introduction

The NOACA Air Quality Public Advisory Task Force established Work Groups for Mobile
Sources, Point Sources, Area Sources, Long-Term Planning Strategies, and a Public Health
Forum on air pollution. Together, these Work Groups have assisted the Task Force in creating
options for recommendations to the Ohio Environmental Protection Agency (Ohio EPA) for
inclusion in the State Implementation Plan (SIP) for the new 8-Hour Ozone National Ambient
Air Quality Standards (NAAQS). They will continue by assisting with the SIP for the new
NAAQS for fine particulates (PM, s), thus helping Northeast Ohio to come into attainment for
these criteria air pollutants.

The Task Force and the Work Groups together will help NOACA to assist the region to protect
public health and to comply with federal law.

In addition, they will assist NOACA and Northeast Ohio to plan for future growth, economic
viability, and environmental sustainability. The Work Groups have carefully weighed the many
advantages and disadvantages of each proposed strategy.

Consequently, this forward-looking document is intended to provide not only creditable SIP
measures for Ohio EPA to include, but also “weight of evidence” measures, as described by
USEPA’s Phase 1T Ozone Implementation Rule, to show the good faith of the citizens of
Northeast Ohio in moving forward toward clean air and better quality of life.

A. Scope of Work

The Mobile Source Work Group explored potential emission reduction strategies for air pollution
associated with cars, trucks, buses, motorcycles, and other gasoline-powered and diesel-powered
on-road motor vehicles.

Non-road motor vehicles (such as boats, construction equipment, tractors, lawnmowers, golf
carts, airport ground support equipment, etc.) were studied by the Area Source Work Group, as
were airplanes, trains, and ships.

The scope of work included fuels (gasoline, diesel, and alternative fuels), transportation control
measures including use of mass transit, engine design changes, and regional highway planning
efforts.

This Draft Final Report represents all options discussed to meet the 8-hour ozone standard. No
recommendations are made, and all potential solutions are covered, along with their estimated

impacts. It is anticipated that the Task Force will choose from among these options.

Note: Because the Draft Final Report does not discuss PM 5 solutions, some options such
as the use of alternative fuels will be re-visited during the Work Group's efforts on PM; s.
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B. Mobile Source Work Group Membership
The Mobile Source Work Group is made up of the following:

Rich Enty, Greater Cleveland Regional Transit Authority, Chair
Michael Bower, Cleveland Municipal School District

Pat Carey, Greater Ohio

Jennifer Karaffa, Cuyahoga County Planning Commission
Phil Lane and Herb Crowther, REI

Bob Leidich, BP

Brian Newbacher, American Automobile Association

Jason Segedy, Akron Metropolitan Area Transportation Study
JoAnn Uhlik, Greater Cleveland Partnership

Andrew Watterson, City of Cleveland

Larry Woolum, Ohio Trucking Association (invited)*

Ohio EPA

* The Ohio Trucking Association has not yet been able to attend a Work Group meeting, but it
receives all mailings from the Work Group.

C. Meetings
The Mobile Source Work Group met on:

August 10, 2005
August 18, 2005
September 13, 2005
October 13, 2005
November 7, 2005
December 15, 2005
January 12, 2006
February 27, 2006

each time at NOACA's offices.

D. Evaluation Criteria

The Work Group assessed the options using the Evaluation Criteria established by the full Task
Force on July 25, 2005. Those Criteria are as follows:

o Quantifiable
. Enforceable
. VOC Reductions in Tons Per Day
. NOx Reductions in Tons Per Day

. Technically Possible
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. Successtul Implementation Elsewhere

. Require State Legislation/ State Rules/ Local Ordinances
J Costs Per Ton of Pollutant Removed

. Costs in Other Units

. Economic Investment Required

Economic Benefit or Detriment
Health Benefit

Other Benefits or Detriments
Behavioral Change Required

2009 Timing Requirement
Long-Term Effect

Additional Comments or Concerns

E. Emissions Inventory

The Work Group reviewed the 2002 Ohio EPA Emissions Inventory for mobile sources, on-road
only. The data showed the following:

On-road mobile sources 114.07 tons per day (tpd) of volatile organic compounds (VOCs)
144.36 tpd of oxides of nitrogen (NOXx)

Some variations in this data have been noted by NOACA staff. NOACA's own estimates for the
8-county nonattainment area for mobile source emissions are:

107 tpd VOCs
134 tpd NOx

For airshed modeling purposes, the Lake Michigan Air Directors' Consortium (LADCO) began
with the Ohio EPA figures and later transitioned to the NOACA figures, which were deemed to
be more accurate.

The on-road sources include cars, trucks of all weights, and buses. As a group, they contributed
29.07% of the VOCs in Northeast Ohio in 2002 and 31.73% of the NOx in Northeast Ohio in
2002, making them approximately one-third of the precursors for ozone for the area, without
further modeling to show source apportionment (attribution by speciation).

When looking at apportioning the emissions, Ohio EPA determined that on-road vehicles, along

with Background Conditions (BC), were the significant contributors to high ozone readings n
the eastern half of the Northeast Ohio nonattainment area, as seen in the graphs following:
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Source: Ohio EPA May 11, 2005
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III. Emissions Reduction Strategies Under Consideration

MO-1, MO-2, MO-3 Fuels

The first priority of the Work Group was to explore fuel (gasoline) options that could be sold in
the summer ozone season in Northeast Ohio that would result in emission reductions.
Summertime fuel strategies have been effectively employed in other nonattainment areas.

Options: The Northeast Ohio nonattainment area is currently purchasing 9.0 psi gasoline in the
summer, although when ethanol is blended in, it may be 10.0 psi under the 1 psi ethanol waiver
for the State of Ohio. The following fuels were considered:

MO-1 Low-Reid Vapor Pressure (RVP) gasoline of 7.8 pounds per square inch (psi)
MO-2 Low-RVP gasoline of 7.0 psi
MO-3 Federal Reformulated Gasoline (RFG)

Rationale: "Lowering gasoline volatility reduces evaporative VOC emissions from anything
that either uses gasoline or is used to transport or store gasoline, including on-road vehicles, off-
road equipment such as lawnmowers, portable fuel containers, gasoline dispensing facilities, and
above ground gasoline storage tanks... Lowering fuel volatility primarily affects VOC exhaust,
and to a lesser degree CO and NOx. Lowering volatility has no effect on PM directly emitted by
on-road vehicles, but if exhaust VOC and evaporative VOC are lowered, secondary PM that
forms in the atmosphere from VOCs may also be lower." (Source: Environ: "Development of
Technical Information for a Regional Fuels Strategy, Feb. 28, 20006.")

In Northeast Ohio’s previous 1-hour Ozone SIP, 7.8 psi gasoline was promulgated as an Ohio
EPA rule for use in the summer months if Northeast Ohio were to exceed the 1-hour ozone
standard. This contingency measure was never implemented, although it remained available if
needed.

Options MO-1, MO-2, MO-3

Air Impacts: The Work Group reviewed Mobile 6.2 modeling runs for low-RVP gasolines of
7.0 psi, 7.8 psi, plus Federal RFG. The reductions that might be achieved in the 8-county
nonattainment area, including potential refining costs, are as follows:
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Reductions: NOACA Mobile 6.2, Nov. 2005
Costs: Environ, under contract to LADCO, Feb. 2006

7.8 psi 5.25 tons per day VOCs eliminated 1 cent at refinery
0.32 tons per day NOx eliminated

7.0 psi 8.20 tons per day VOCs eliminated 0.6 -3 cents at refinery
0.48 tons per day NOx eliminated

Federal RFG | 11.22 tons per day VOCs eliminated 1.7 — 6.2 cents at refinery
0.13 tons per day NOx eliminated

Costs: Costs at the refinery do not translate directly to "pump prices" for the consumer.
However, some studies such as Environ's "Development of Technical Information for a Regional
Fuels Strategy, Feb. 28, 2006" use the upper limits of these costs as the "pump price."

For comparison purposes, Pittsburgh and Detroit were reviewed by the Work Group. Pittsburgh
and Detroit each sold 7.8 psi gasoline during the summer of 2005. A review of the "pump price"
paid in these two cities showed the following:

Pittsburgh, Detroit, and Cleveland - Summer 2005:

May, June, and July - Pittsburgh and Detroit pump prices higher by 3-7 cents.

August and September - Pittsburgh and Detroit pump prices essentially identical to Cleveland.
(Source: PittsburghGasPrices.com)

For comparison purposes, Chicago was also reviewed. Chicago sold RFG during the summer of
2005. The Chicago RFG generally had a Reid Vapor Pressure of 6.7 psi. (Environ:
"Development of Technical Information for a Regional Fuels Strategy, Feb. 28, 2006.) A review
of the "pump price" paid showed the following:

Chicago and Cleveland - Summer 2005:

May, June, July, August and September - Chicago pump prices generally 14 cents higher than
Cleveland.

(Source: PittsburghGasPrices.com)

Obviously, many factors play into the pricing of gasoline in various states and cities beyond
simply the amount of VOCs in the gasoline.
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Cost Per Ton of VOC Removed: To calculate a cost per ton of pollutant reduced, the following
calculation was performed:

Gasoline sold in all of Ohio for May - Sept. 2005 = 2,231,400,000 gallons
Population of Northeast Ohio (2000 census) = 2,945,831 people
Population of all of Ohio (2000 census) = 11,353,140 people
Portion that Northeast Ohio represents = 26% of the state
26% of all gasoline sold in summer 2005 = 580,164,000 gallons
Option MO-1

If 7.8 psi cost an additional 1 cent = $5,801,640

Cost per ton of VOC removed

(5.25 tpd; summer lasting 150 days) = $ 7,367

(Note: Ohio EPA calculates a similar cost per ton at § 7,651 VOC.)

Option MO-2

If 7.0 psi cost an additional 3 cents = $17,404,920
Cost per ton of VOC removed

(8.20 tpd; summer lasting 150 days) = h 14,150
Option MO-3

If RFG cost an additional 6 cents = $34,809,840
Cost per ton of VOC removed

(11.22 tpd; summer lasting 150 days) = $ 20,683

Availability: The Work Group noted that Cincinnati and Dayton have recently adopted 7.8 psi
as their summertime fuel. It will begin to be sold in the summer of 2006 from May through
September, if their SIPs are approved by the USEPA. USEPA, in March 2006, indicated to Ohio
EPA that the availability of 7.8 psi by the summer of 2006 might cause a fuel shortage of 18%
for the area.

The Work Group noted that Detroit has used 7.8 psi as their summertime fuel for several years
and is currently adopting 7.0 psi to come into attainment.

The Northeast Ohio nonattainment area is served by four refineries, none of which are currently
equipped to deliver federal RFG. According to BP, large capital investments would have to be
made before federal RFG could be produced. Those changes would probably not be made in
time to provide federal RFG to Northeast Ohio before its attainment deadline. In addition,
federal RFG is only available to ozone nonattainment areas of moderate and above, which
includes only the 8-county nonattainment area, not any “collar” counties surrounding it.
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Note: USEPA, in the spring of 2006, proposed a rule to remove benzene from gasoline. The
federal Energy Policy Act of 2005 removed the requirement that oxygenates be added to federal
REG. Thus, within a few years, federal RFG may have the same formulation as 7.0 psi low-RVP
fuel.

Broader Geographic Application: The Work Group requested that Mobile 6.2 modeling runs
for low-RVP of 7.0 and 7.8 psi fuels be performed on the Northeast Ohio nonattainment area,
followed by the “collar counties” that ring the nonattainment area. Those include Trumbull,
Mahoning, Stark, Wayne, Ashland, Huron, and Erie Counties. The Work Group suggested
focusing on Stark, Mahoning, and Trumbull, which contain heavily populated areas and that are
also in ozone nonattainment. The “collar” counties were studied both because the air over those
counties may transport into the nonattainment area and because drivers in those counties enter
and leave the nonattainment area. Nonattainment area drivers might also be buying gasoline in
the “collar” counties. A comprehensive approach was desired.

Projected reductions from the counties of Stark, Mahoning, and Trumbull were estimated by
NOACA at:

1.43 tpd VOC reduction

0.09 tpd NOx reduction

However, the reductions in the “collar” counties do not directly benefit the nonattainment area.
Any air benefit would have to be proved by airshed modeling.
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MO-4, MO-5, MO-6, MO-7 Inspection & Maintenance Programs (I/M Programs —
E-Check)

Geographic Coverage: Ohio's /M program, entitled E-Check, currently applies to all counties
in the Northeast Ohio nonattainment area, with the exception of Ashtabula County. (The other
counties are Cuyahoga, Geauga, Lake, Lorain, Medina, Portage, and Summit.)

Description: E-Check tests for hydrocarbons (VOCs), NOx, carbon monoxide, as well as
evaporative emissions (gas cap test) from vehicles. 1996 and newer gasoline-powered vehicles
and 1997 and newer diesel-powered vehicles have "on-board diagnostic" (OBD) equipment that
allows computerized analysis of the emissions control system. Vehicles manufactured prior to
1996 are placed on a dynamometer for ASM 2525 testing.

The current program, as of January 1, 2006, exempts from the program all cars 4 years old or
newer. Vehicles in the new car exemption period also do not require a test upon title transfer.

The current program has a waiver rate of 3% for pre-1996 vehicles and 1% for post-1996
vehicles. When a vehicle fails, it must undergo repairs before a waiver can be issued. The
existing E-Check waiver minimum is (1) $300 of repairs, or (b) $200 of repairs plus a 30%
improvement, or (c¢) a hardship extension for more time to make repairs.

The current program tests vehicles every 2 years. Even model-year vehicles are tested in even
years; odd model-years are tested in odd years. A test is required upon title transfer for cars
more than 4 years old.

As of January 1, 2006, the vehicle emissions test is free to consumers, when legally required for
vehicle registration, and it is paid for by the State of Ohio through the State's tobacco fund.

The current legislative extension for the program lasts until June 30, 2007, with a likely
extension through December 31, 2007.

Because E-Check is set to expire in 2 years, the Work Group first considered extending the
current program. Written guidance from the USEPA states that the Northeast Ohio moderate
nonattainment area eannot eliminate E-Check as a federally enforceable SIP requirement until it
(1) demonstrates attainment of clean air in 2010 and (2) is re-designated to a "maintenance” area.
Therefore, the benefits of continuing the current E-Check program have been assumed in the
reductions projected for 2009,

The Mobile 6.2 modeling runs for the current E-Check program, projected out to 2009, reveal the
following reductions:

2.90 tpd of VOCs

3.97 tpd of NOx
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Note: Extending the program is already included in all airshed modeling runs being performed
by Ohio EPA, by Ohio University, and by the Lake Michigan Air Directors Consortium
(LADCO) because it is an existing federally enforceable requirement.

Possible Changes and Enhancements

MO-4 Change E-Check to Most Stringent Possible Program

The Work Group received Mobile 6.2 modeling runs from a hypothetical I/M Program that
would require annual testing, 100% compliance, no exemptions, no extensions, and no wailvers.

The actual design factors for the hypothetical run were:

1) Start date of 2007.

2) Annual testing, not biannual.

3) Testing with OBD and ASM methods.

4) Testing of all gasoline vehicle types including gasoline buses.
5) Compliance at 100%.

6) No waivers. Repair until the vehicle passes.

7) No exemptions for newest cars or oldest cars.

8) No grace period.

9) Presume a program effectiveness of 100%.

10) Include an evaporative OBD and Gas Cap program running concurrently to cover
evaporative emissions.

Option MO-4

Air Impact: The data for the "most stringent program" showed reductions, in addition to the
current program, of:

3.13 tpd day of VOCs

1.09 tpd day of NOx.

Cost: The costs of a "most stringent program” would include tripling the existing State of Ohio
budget for E-Check so that the program could test every car, every year, a total of:
$ 44,166,545

(The Ohio BMV 2005 statistics show a total of 2,264,951 registered passenger cars and non-
commercial trucks in the current 7-county E-Check area. This is 3 times as many cars as are
currently tested on an annual basis.)

The costs would also include forcing repairs until each vehicle passed. Such repairs costs, based
on current failure rate of 12% for all vehicles and a current average repair cost of $255 are
estimated to be:

$ 69,307,470

Cost per ton of VOC removed: $ 99,325
Cost per ton of NOx removed: $285,218
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MO-5 Adopting the ASM 2525 Final Standards - Increasing Stringency for Older
Vehicles

Northeast Ohio's current E-Check program does not use the ASM 2525 Final Standards for pre-
1996 vehicles, which are tested on a dynamometer.

The enhancement might result in a much higher failure rate for older vehicles, even as high as 1-
in-4.

Option MO-5

Air Impact: The Mobile 6.2 figures for such a change were reviewed, as provided by NOACA.
The data for "ASM 2525 Final Standards" showed reductions of:

0.31 tpd of VOCs

0.43 tpd of NOx

for the 5-county NOACA area, to which reductions from Summit and Portage Counties would
have to be added.

Cost: The costs of adopting the ASM 2525 Final Standards would be those imposed on vehicle
owners whose cars failed the more stringent test. Assuming a failure rate of 1-in-4, and an
average repair cost for pre-1996 vehicles of $ 179. the cost to vehicles owners would be
approximately:

$ 2.8 million incremental cost to consumers

(In 2004, there were 809,587 vehicles tested in this category.)

No additional State of Ohio administrative costs are anticipated.

Cost per ton of VOC removed: $ 24,745
Cost per ton of NOX removed: $ 17,840
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MO-6 Raising or Eliminating the Waiver Rate

The Work Group wished to review elimination of the waiver rate for vehicles that would
otherwise fail. However, it sought state funding for repairs that might have to be made. The
Work Group noted that Oregon works with the United Way to fund repairs for low-income
vehicle owners.

One approach was to raise the waiver minimum (the amount that must be spent on repairs before
a waiver can be issued) to the federal standard of $758. When Missouri did so, the waivers
dropped by 80%.

The existing E-Check waiver minimum is (1) $300, or (b) $200 plus a 30% improvement, or (¢)
a hardship waiver for more time to repair.

Option MO-6

Air Impact: The Work Group reviewed the Mobile 6.2 modeling figures provided by NOACA
for eliminating waivers completely, thus forcing all users to repair cars until they could pass.
The run changed the current waiver rate inputs of 3% for pre-1997 vehicles and 1% for post-
1996 vehicles to 0% in all cases.

The data for "eliminating the waiver" showed reductions of:

0.03 tpd of VOCs

0.03 tpd of NOx

in the 5-county NOACA area, to which reductions from Summit and Portage Counties would
have to be added.

Cost: The costs of eliminating the waiver would be to force repairs until passage occurred.
Assuming an average value of $700 per vehicle repaired (realizing that the current limit of $300
does not result in passage each time, and realizing that other states have raised the limit to $700
and have achieved almost full compliance), the cost in one year would be:

$ 12,183,500

(17,405 waivers were issued in 2004.)

Cost per ton of VOC removed: $1,112,648
Cost per ton of NOx removed: $1,112,648
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