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

Ashtabula County, although part of the current 8-hour ozone nonattainment area and part of the
former 1-hour ozone nonattainment area, is not a part of the E-Check program. When the
question was considered during the 1-hour ozone SIP development process more than a decade
ago, it was found that mobile sources were not a significant contributor of emissions in
Ashtabula County.

However, for 2006, it is anticipated that Ashtabula County will experience vehicle miles traveled
(VMTs) totaling 2,998,787 per day. In 2006, the emissions from Ashtabula County from motor
vehicles will reach 4.472 tpd of VOCs and 6.961 tpd of NOx, according to the Ohio Department
of Transportation (ODOT).

Option MO-7

Air Impact: The Work Group asked ODOT to perform a Mobile 6.2 modeling run to see the
impact of including Ashtabula County in the program. The data from "including Ashtabula
County" showed reductions for 2006 of:

0.108 tpd of VOCs

0.065 tpd of NOx

Cost: The costs of including Ashtabula County in a traditional "centralized" program, according
to Ohio EPA, would comprise:

$400,000 for a 2-lane dynamometer testing station in Windsor/Orwell

$600,000 for a 4-lane dynamometer testing station in Ashtabula

(Location requirements are determined by demographics and distance by Ohio EPA)

Staffing costs

Maintenance

Monitoring and enforcement

Total of $1 million plus staff, maintenance, and administrative operations.

Cost per ton of VOC removed: $25,367 +
Cost per ton of NOx removed: $42,149 +

An alternative considered by the Work Group was to dispense with any testing for pre-1996
vehicles and set up OBD-only kiosks at private mechanics' garages. The system would involve
the purchase of scanners by mechanics. Each OBD scanner is hooked to the network with a
printer. The data would be transmitted, and a certificate would be printed with each test. A $6 to
$8 charge would be added to each test to pay for the data handling by a separate firm, along with
$2 to the State of Ohio for administrative costs.

Such a "de-centralized" system would cost:

Costs to the mechanic to purchase an OBD scanner; reimbursement through test fees
Employment of a data handling firm to manage data flow

State of Ohio administrative costs
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Thus, a $25 test would be broken down as follows:

State of Ohio $2
Data $8
Tester $15

The Ohio EPA has stated that the centralized program is preferred by the State of Ohio for
administrative purposes because it uses fewer stations, more highly trained personnel, and better
fraud oversight. In addition, according to USEPA, centralized programs are more effective.
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MO-8 On-Road Diesel Engine or Vehicle Replacement
(Source of data: "Evaluation of Candidate Mobile Source Control Measures" by Environ for the
Lake Michigan Air Directors’ Consortium (LADCO) Feb. 28, 2000.)

Replacing diesel engines or vehicles, that still have many years of useful life remaining, with
newer, cleaner engines or vehicles brings about substantial air pollution reductions. The
replacement engines can be either new or remanufactured to meet newer USEPA specifications.

Environ notes that Heavy Duty Diesel Vehicles (HDDV) Class 8, which are the largest and
heaviest, are the largest NOx contributors to the on-road NOx inventory for the midwestern
states. Replacing HDDVS's create varying levels of air pollution reduction, depending on the
model year of the truck replaced.

Option MO-8

Air Impact:

Assume one Heavy Duty Diesel Vehicle (HDDV)

Assume MY 1989 or earlier replaced with a MY 2002-2004 engine
Assume a useful life of 8 years

NOx reduction in tons/year: 1.45 tpy

NOx reduction in tons/day = 0.004 tpd

Cost for one truck engine: $45,000

Cost per ton of NOX removed: $4,423

For purposes of this Report, assume that a fleet of 100 trucks in Northeast Ohio were replaced
with newer engines:

100 trucks x 0.004 tpd = 0.4 tons per day NOx reduced

Cost for 100 truck engines: $4,500,000

Note: Non-road diesel engine replacements are discussed in the Area Final Source Report.
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MO-9 On-Road Heavy Duty Diesel Vehicle (HDDV) Accelerated Low-NOx
Rebuild/Chip Reflashing

(Source of data: "Evaluation of Candidate Mobile Source Control Measures" by Environ for the
Lake Michigan Air Directors' Consortium (LADCO) Feb. 28, 20006.)

Some HDDVs have ignition cycles that allow additional NOx emissions during "off-cycle"
steady-state driving. Software programs to modify the truck's computer chips are available to
change the ignition timing sufficiently to reduce the NOx emissions by an average of 23%. Fuel
consumption is increased by approximately 2%, according to Environ.

Option MO-9

Air Impact:

Assume one Heavy Duty Diesel Vehicle (HDDV)
Assume MY 1993-1998

Assume a useful life ot § years

NOXx reduction in tons/year: 0.22 tpy

NOx reduction in tons/day = 0.0006 tpd

Cost for one truck: Free software pursuant to California consent decree
Additional fuel = $398

Cost per ton of NOx removed: $1,842 including fuel cost

For purposes of this Report, assume that a fleet of 100 trucks in Northeast Ohio were retrofitted:
100 trucks x 0.0006 tpd = 0.06 tons per day NOx reduced

Cost for 100 trucks: $39,800 in fuel

[
(US]
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MO-10 NOx Retrofits for Diesel Vehicles: Lean-NOx Catalysts
(Source of data: "Evaluation of Candidate Mobile Source Control Measures" by Environ for the
Lake Michigan Air Directors' Consortium (LADCO) Feb. 28, 2006.)

Environ studied 3 types of NOx retrofits for diesel vehicles:

1.) Lean-NOx Catalysts - 40% control efficiency

2.) Exhaust Gas Recirculation (EGR) + Diesel Particulate Filters (DPF)
3.) Selective Catalytic Reduction (SCR)

Retrofitting diesel vehicles with a lean-NOx catalyst for Model Years 1989 and earlier shows the
greatest NOx reductions, according to LADCO's subcontractor Environ. A Lonestar catalyst was
used for Environ's study:

Option MO-10

Air Impact:

Assume one Heavy Duty Diesel Vehicle (HDDV)
Assume MY 1989 or earlier

NOx grams/mile without a lean-NOXx catalyst: 33.24 g/mi.
NOx grams/mile with a lean-NOx catalyst: 14.96
Assume a useful life of 8 years

NOx reduction in tons/year: 0.55 tpy

NOXx reduction in tons/day = 0.0015 tpd

Cost for one truck: $20,000 (capital cost) plus additional fuel for 8 years

Cost per ton of NOx removed: $5,905

For purposes of this Report, assume that a fleet of 100 trucks in Northeast Ohio were retrofitted:
100 trucks x 0.0015tpd = 0.15 tons per day NOx reduced

Cost for 100 trucks: $2,000,000 (capital cost) plus additional fuel for 8 years
According to Environ, 23,247 such trucks are available throughout Ohio. Northeast Ohio

represents 26% of all Ohio, by population, so it is possible that 26% of these trucks, or 6,044,
may be available for retrofit.
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MO-11 NOx Retrofits for Diesel Vehicles: Exhaust Gas Recirculation (EGR) +
Diesel Particulate Filters (DPF)

(Source of data: "Evaluation of Candidate Mobile Source Control Measures" by Environ for the
Lake Michigan Air Directors' Consortium (LADCO) Feb. 28, 2006.)

Environ studied 3 types of NOx retrofits for diesel vehicles:

1.) Lean-NOx Catalysts - 40% control efficiency

2.) Exhaust Gas Recirculation (EGR) + Diesel Particulate Filters (DPF)
3) Selective Catalytic Reduction (SCR)

Retrofitting diesel vehicles with equipment for exhaust gas recirculation plus a diesel particulate
filter results in emissions reductions, depending on the age of the vehicle and its weight. As
much as 50% control efficiency can be achieved.

Option MO-11

Air Impact:

Assume one Heavy Duty Diesel Vehicle (HDDV)
Assume MY 1989 or earlier

Assume a useful life of 8 years

NOx reduction in tons/year: 0.55 tpy

NOx reduction in tons/day = 0.0015 tpd

Cost for one truck: $23,000

Cost per ton of NOX removed: $5,970

For purposes of this Report, assume that a fleet of 100 trucks in Northeast Ohio were retrofitted:
100 trucks x 0.0015tpd = 0.15 tons per day NOx reduced

Cost for 100 trucks: $2,300,000

According to Environ, 23,247 such trucks are available throughout Ohio. Northeast Ohio

represents 26% of all Ohio, by population, so it is possible that 26% of these trucks, or 6,044,
may be available for retrofit.
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MO-12 NOx Retrofits for Diesel Vehicles: Selective Catalytic Reduction (SCR)
(Source of data: "Evaluation of Candidate Mobile Source Control Measures"” by Environ for the
Lake Michigan Air Directors’ Consortium (LADCO) Feb. 28, 2006.)

Environ studied 3 types of NOx retrofits for diesel vehicles:

1) Lean-NOx Catalysts - 40% control efficiency

2.) Exhaust Gas Recirculation (EGR) + Diesel Particulate Filters (DPF)
3) Selective Catalytic Reduction (SCR)

Retrofitting diesel vehicles with selective catalytic reduction (SCR) technology produces
emissions reductions depending on the age of the truck and the weight. The control efficiency
can range from 70-99%.

Option MO-12

Air Impact:

Assume one Heavy Duty Diesel Vehicle (HDDV)
Assume MY 1989 or earlier

Assume a useful life of 8 years

NOx reduction in tons/year: 1.37 tpy

NOx reduction in tons/day = 0.004 tpd

Cost for one truck: $27,500 (capital cost)

Cost per ton of NOX removed: $3,139

For purposes of this Report, assume that a fleet of 100 trucks in Northeast Ohio were retrofitted:
100 trucks x 0.004 tpd = 0.4 tons per day NOx reduced

Cost for 100 trucks: $2,750,000

According to Environ, 23,247 such trucks are available throughout Ohio. Northeast Ohio

represents 26% of all Ohio, by population, so it is possible that 26% of these trucks, or 6,044,
may be available for retrofit.
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MO-13, MO-14 Trip Reduction Programs

Trip reduction programs for employers can involve multiple choices for employees to decrease
travel by single-occupancy vehicles (SOVs). Such choices can include:

Commuter financial incentives, including cash instead of parking spaces and including
receiving transit allowances

Rideshare (computerized carpool database) matching

Organized vanpools

Compressed work weeks, as in four 10-hour shifts in one week or nine 9-hour shifts in
two weeks

Telecommuting, allowing employees to work at home

"Virtual meetings," using telecommunications to substitute for physical travel
Guaranteed ride home for transit users, for emergencies or late nights

Walking and bicycling showers and changing facilities

Bike racks

Transit subsidies, including free bus passes or bus passes provided pre-tax. The incentive
offered by the Greater Cleveland RTA is "Commuter Advantage," a transit pass subsidy.
Worksite amenities such as on-site childcare, restaurants, and shops, to reduce the need to
drive for errands

Company travel reimbursement policies that reimburse bicycle or transit mileage for
business trips when these modes are comparable in speed to driving, rather than only
reimbursing automobile mileage

Company vehicles, to eliminate the need for employees to drive to work in order to have
their cars for business travel

Proximate commuting, which allows employees to shift to worksites that are closest to
their home (for employers who have multiple work locations, such as banks and other
large organizations)

The Work Group noted that decreasing employee travel by one day per week or one day every 2
weeks would result in a decrease of the VOCs and NOx associated with the SOVs that would
ordinarily be driven on that day.
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MO-13 Trip Reduction Program for Government Employees Only

The Work Group discussed Trip Reduction Programs for government entities within the
nonattainment area, including all federal, state, and local employees, but not school district
employees.

Option MO-13

Air Impact:

To estimate the effect of having only government employees engage in Trip Reduction Programs
that eliminate 1 drive day in every 10:

Assume the following numbers of government employees, as of 2003, from the Ohio Department
of Job and Family Services, Bureau of Labor Market Information statistics:

Ashtabula 5,420

Cuyahoga 102,506

Geauga 3,960
Lake 12,539
Lorain 15,012
Medina 7.144
Portage 12,250
Summit 31,156
Total 190,587

Assume that half of the government employees are eligible and are currently driving SOVs with
a round-trip commute of 20 miles. Others are walking, biking, carpooling, taking transit, or
unable to participate in the program because of job duties.

Therefore, 95,293 employees are driving 1,905,860 miles on any given day.

Assume that the program mandates that 1-day-in-10 must not involve driving. Therefore,
190,586 miles of driving are saved by the Trip Reduction Program each business day.
Assume cach is driving a light-duty gas vehicles (LDGV) at an average of 35 mph.

The following emissions result:

0.593 grams/mile VOCs x 190,586 miles = 113,017 grams = 0.125 tpd VOCs reduced
0.391 grams/mile NOx x 109,586 miles = 42,848 grams = 0.047 tpd NOx reduced

0.125 tpd VOCs reduced

0.047 tpd NOX reduced

Cost: Employer Trip Reduction Programs tend to save money, rather than cost money. Walking
and biking cost nothing unless the employer provides showers, lockers, and bike racks.
Telecommuting sometimes involves home computer equipment. Compressed work weeks cost
nothing. Carpooling cuts commuting costs in half if two share the ride. Taking transit generally
costs less than driving an SOV.

Cost per ton of pollutant removed: Cost savings.
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MO-14 Trip Reduction Programs for All Residents of Northeast Ohio

Voluntary trip reduction programs could be put in place that all residents of Northeast Ohio
could participate in, making strong use of NOACA's and AMATS' RideShare programs, as well
as all other trip reduction possibilities.

Option MO-14

Air Impact:

If all residents of Northeast Ohio were to participate in Trip Reduction Programs, and 10% took
transit, while another 10% worked at home, the following reductions would result, as
demonstrated by NOACA Mobile 6.2 modeling runs for Cuyahoga, Geauga, Lake, Lorain, and
Medina Counties:

2.12 tpd VOCs reduced

4.63 tpd NOx reduced

These reductions are for NOACA's 5 counties, to which reductions in Ashtabula, Portage, and
Summit would be added.

Cost: Employer Trip Reduction Programs tend to save money, rather than cost money. Walking
and biking cost nothing unless the employer provides showers, lockers, and bike racks.
Telecommuting sometimes involves home computer equipment. Compressed work weeks cost
nothing. Carpooling cuts commuting costs in half if two share the ride. Taking transit generally
costs less than driving an SOV.

Cost per ton of pollutant removed: Cost savings.
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MO-15 Bus Improvement / Replacement / Retirement Programs

Bus replacements allow older, higher-polluting buses to be retired, with newer, cleaner buses
coming into use, some of which might use alternative fuels.

The Work Group is aware of the following bus replacements:

City of Cleveland Municipal School District retired 270 of its oldest buses after the 2002
baseline year. The buses were scrapped or sold out of the area.

Using the replacement figures found below, it is estimated that the retirement of these 270 school

buses resulted in:
0 tpd VOCs reduced 0.468 tpd NOx reduced

Option MO-15

Air Impact and cost:

Many bus replacements are already underway, and more could be undertaken. Below are some
of the planned replacements:

The NOACA TIP reveals the following:

Laketran - 8 replacement buses $ 3,600,000
0 tpd VOCs reduced 0.013 tpd NOx reduced

Laketran - 18 para-transit vans $ 1,440,000
0 tpd VOCs reduced 0.007 tpd NOx reduced

Laketran - 18 para-transit vans $ 1,483,200
0 tpd VOCs reduced 0.009 tpd NOx reduced

Laketran - Replace 12 bus engines $ 120,000
0 tpd VOCs reduced 0.012 tpd NOx reduced

Laketran - Replace 14 bus engines $ 210,000
0 tpd VOCs reduced 0.005 tpd NOx reduced

GCRTA - 15 replacement buses $3,600,000
0 tpd VOCs reduced 0.026 tpd NOx reduced

The AMATS TIP reveals the following:
Metro RTA Bus Replacements FY 2005 - Clean Diesel - 8 buses
0.001 tpd VOCs reduced 0.009 tpd NOx reduced

Final Report - Mobile 30 March 29, 2006



Total from known bus replacements and retirements show:
0.001 tpd VOCs reduced 0.52 tpd NOx reduced

Total costs, without knowing the AMATS portion, are: $10,453,000

For cost per ton of NOx removed per day:

Assume a useful life of 10 years for each new bus

$10,453,000 divided by 10 years divided by 365 days per year = $2,863 divided by 0.52 tons per
day of NOx removed = $5,507 per ton of NOx removed

The federal Transportation Act of 2005, SAFETEA-LU, establishes an alternative fuel bus
replacement program that will award grants prior to 2009. Therefore, other replacements, as yet
unknown, may take place before the attainment deadline.
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MO-16, MO-17 Intellicent Transportation Systems

The Ohio Department of Transportation has already begun to implement two Intelligent
Transportation Systems (ITS) that will watch for traffic congestion via vehicle counters and
convey that information to motorists via electronic signage and radio.

One system (ODOT Cleveland Freeway Management System) will cover freeways in Cuyahoga
County with extensions into surrounding counties. The other system (ODOT Akron-Canton
Freeway Management System) will cover portions of Portage, Stark, and Summit Counties.

An “intelligent transportation system” uses freeway cameras or vehicle counters to view traftic
continuously, allowing monitoring of congestion, accidents, and other situations affecting the
free flow of traffic. The information is transmitted to a central base from which alternative
routes can be calculated. The alternative suggestions are then published via electronic freeway
signs, radio, computer websites, and other methods designed to reach motorists in real-time.

MO-16 Cleveland Freeway Management System

As conceived, the Cleveland Freeway Management System will perform the following functions:
e Remotely monitor freeway traffic flow
e Receive notification of freeway crashes
e Distribute information in real time to multiple, local, public safety agencies
e Manage traffic, via the operation of permanent highway dynamic message signs, and
possibly via coordination with local traffic signal systems
e Provide future, web-based, traveler information services

To perform these functions, the freeway management system will use the following subsystems
and components:
e Gigabit-ethernet communications topology, carried over a hybrid media that includes
dedicated fiber optic, wireless, and leased telecommunications services
Closed circuit television cameras
Speed and volume detection (non-intrusive)
Incident detection via interface with local public safety dispatch center(s)
Dynamic message sign subsystem
Highway advisory radio
Control center, with distributed capabilities for operating the system from one or more
remote locations

The preliminary engineering plans produced the following estimate of devices and geographical
coverage:

e 27 dynamic message signs

e 98 CCTV cameras

e 60 vehicle detection stations (traffic flow)

e 2 highway advisory radios
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e approximately 273 centerline miles of coverage on I-71, 1-76, 1-77, [-80, 1-90,
1-271, 1-480, SR 8, and SR 176

The Cleveland Freeway Management System is currently committed for funding in the NOACA
Transportation Improvement Program (TTP) for SFY's 2006-2009.

Option MO-16
Air Impacts: According to ODOT's estimations, the impacts are as follows, assuming that
traffic congested at 15 mph is relieved and allowed to regain speeds of 55 mph:

Cuyahoga Tons/Day Net

Year HC NOX PM

2005 -0.867 0.344 -0.0014
2006 -0.788 0.276 -0.0011
2007 -0.708 0.208 -0.0009
2008 -0.629 0.139 -0.0006
2009 -0.549 0.071 -0.0003
2010 -0.470 0.003 0.0000

The above figures represent the net change in daily emissions due to operational improvements
in the freeway system.

In the year 2009, as the chart shows, changes are:
0.549 tpd VOCs reduced
0.071 tpd NOx increased

The VOC reduction results from gasoline-powered cars moving faster, which is more efficient
for their engines. (See charts in "Speed Limit" sections of the Report.)

The NOx increase results from diesel-powered trucks moving faster, which moves them past
their optimum fuel-burning speed. More diesel is required to move the load faster.

Cost: $28,050,000

Cost per ton of VOC removed: $23,330, when spread over the 6 years

Final Report - Mobile 33 March 29, 2006



MO-17 Akron-Canton Freeway Management System

The Akron-Canton Freeway Management System is currently committed for funding in the
AMATS TIP for 2006-2009. The system will focus on 1-76, I-77, and SR 8.

Option MO-17
Air Impact:
ODOT has estimated the air pollution impacts as follows:

Summit Tons/Day Net
Year HC NOX PM
2005 -0.312 0.124 -0.0005
2006 -0.284 0.115 -0.0004
2007 -0.255 0.106 -0.0003
2008 -0.227 0.097 -0.0002
2009 -0.198 0.088 -0.0001
2010 -0.169 0.079 0.0000

Portage Tons/Day Net
Year HC NOX PM
2005 -0.021 0.007 -0.00003
2006 -0.019 0.007 -0.00002
2007 -0.017 0.006 -0.00002
2008 -0.015 0.006 -0.00001
2009 -0.013 0.005 -0.00001
2010 -0.012 0.005 0.00000

The above figures represent the net change in daily emissions due to operational improvements
in the freeway system.

In the year 2009, as the chart shows, changes are:
0.211 tpd VOCs reduced
0.093 tpd NOXx increased

The VOC reduction results from gasoline-powered cars moving faster, which is more efficient
for their engines. (See charts in "Speed Limit" sections of the Report.)

The NOx increase results from diesel-powered trucks moving faster, which moves them past
their optimum fuel-burning speed. More diesel is required to move the load faster.

Cost: $ 14,400,000

Cost per ton of VOC removed: $31,162 when spread over the 6 years
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MO-18 Reduced Speed Limits

According to LADCO's subcontractor, Environ, and according to NOACA staff, the emissions
from on-road vehicles, especially heavy-duty diesel trucks, vary significantly as a function of

vehicle speed. While cars may run efficiently at higher speeds, diesel vehicles put out greater

quantities of NOx as the load is forced to move faster, after approximately 40 m.p.h.

Option MO-18

Air Impact:

Environ's combined VOC and NOx estimates, based on Mobile 6 runs, show:
Speed LDGVY HDGV HDDV

(mph) (grams/mile) (g/mi) (g/mi)

65 0.773 4.017 16.046

55 0.75 3.764 11.555

3% reduction 6.3% reduction 28% reduction

(LDGV = Light Duty Gas Vehicle. HDGV = Heavy Duty Gas Vehicle. HDDV = Heavy Duty
Diesel Vehicle.)

The Work Group received data from Mobile 6.2 modeling runs from NOACA staff that reflected
air pollution reductions in the 5-county NOACA area that might result from lowering the speed
limit from 65 mph to 55 mph on any freeway that currently allows speeds over 55 mph.

While VOCs and NOx are reduced from lowering the speed limit, the model showed disbenefits
when hypothetical LDGV commuters left the freeway and began to drive on side roads. The
data for the 5-county NOACA area for reducing 65 mph freeways to 55 mph showed:

1.0 tpd increase in VOCs

2.0 tpd decrease in NOx

Note: Environ's conclusions and NOACA's conclusions conflict as to whether VOCs increase or
decrease.

Cost: The primary cost of changing speed limits is new signage and enforcement. Assuming
$75,000 per year for a highway patrol officer (average salary of $41,000 plus fringe, according to
www.salary.com), adding 10 new officers would cost $ 750,000.

The costs could be recouped through collection of speeding fines. Assuming:

$100 per ticket

8 tickets issued each shift that an officer worked

236 shifts per year

Total: $ 188,800 would be recouped by each officer each year.

Additional non-air-quality benefits would come from lower accident rates. Additional savings
would accrue to drivers through reduced fuel consumption.

Cost per ton of VOC removed: Cost savings.
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The NOACA charts which follow show LDGV and their emissions at various speeds, compared
to HDDV and their NOx emissions at various speeds.

Final Report - Mobile 37 March 29, 2006



SO K L LS AR I VNI EF T EELLPE e o %

paadg

| L1 L L L L i L i L R B S |

i

3L

v

e

e,
.
o e,
,,,,,,
.,

soAIng pdg uoissiwg sa|d1Yyap auljoses Aing ybi

0l

Gl

174

Ge

apwyswielb



peadsg

SO L LOLESARAIILRIETFEEPFIE LI o«

L L Ll T N SO S NS B S - S A S T | L L L L

/.\\c

' g@sAaaH
V8AQQH —
LAQQH ——
9AQQH —
SAQQH —

SAQCH

genadH —

0l

A2

14

9l

s9|21YaA |9salq Aing AreaH wouy XON

8l

apwyswelb



MO-19 Enforce Existing Speed Limits

The discussion above lends itself to a second potential control measure, that of enforcing existing
speed limits.

The Mobile 6.2 computer model assumes that no one can drive above the speed limit. However,
it is common knowledge that drivers everywhere, including Northeast Ohio, drive at speeds
higher than the posted limit. Anccdotal evidence reveals that a driver proceeding at the posted
speed limit will be passed by many other vehicles.

Consequently, it was not possible to model reductions from 75 mph to 65 mph, or from 70 mph
to 60 mph.

However, the charts on the previous page show that NOx reductions from HDDV would be
achieved by enforcing existing speed limits.

Option MO-19

Air Impacts: The data for the 5-county NOACA area for reducing 65 mph travel to 55 mph
showed:

1.0 tpd increase in VOCs

2.0 tpd decrease in NOx

Costs: The costs, as recited in the prior section, remain the same, minus the cost of signage.
Again, costs could be recouped through collection of speeding fines. Assuming:

$100 per ticket

8 tickets issued each shift that an officer worked

236 shifts per year

Total: $ 188,800 would be recouped by each officer each year.

It is roughly estimated that employment of each highway patrol officer would cost $75,000.

Additional non-air-quality benefits would come from lower accident rates. Additional savings
would accrue to drivers through reduced fuel consumption.

Cost per ton of VOC removed: Cost savings.

[9']
O
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MO-20 Truck Stop Electrification

The Work Group noted that supplying equipment at truck stops so that truckers could turn off
their diesel engines while still having power, light, heat, air conditioning, and other services
would result in large NOx reductions.

The 3 truck stops in the Northeast Ohio nonattainment area are:
e United Truck Stop, 3950 Broadway Ave., Cleveland, Ohio (I-77 Exit 161A).
e Pilot Travel Center #013, 8924 Lake Rd., Seville, Ohio (I-71 Exit 209)
e TA-Lodi, 8834 Lake Rd., Seville, Ohio (I-71 Exit 209)

The two truck stops on I-71 are significantly larger than the truck stop in Cleveland.
Electrification services are provided in other states by the IdleAire Technologies Corporation.
IdleAire has proposed an installation of 70 Advanced Truckstop Electrification (ATE) spaces at
the Travel Centers of America #15 — Lodi, and 70 ATE spaces at the Pilot #13 — Seville. If the
Cleveland truck stop were also included, it would receive 50 spaces.

Option MO-20

Air Impact: The data for electrifying all three truck stops in the Northeast Ohio nonattainment
area, according to IdleAire, are:

0.02 tpd VOCs reduced

0.38 tpd NOx reduced

0.01 tpd PM reduced

0.16 tpd CO reduced

26.33 tpd CO2 reduced

Cost: The cost to electrify all three truck stops, using “IdleAire” commercial technology, would
be $3,273,200.

At today’s diesel prices, the current hourly charge for IdleAire services of $1.60 would generate
$1.35 of savings per hour of use for the trucker renting the electric services.

Cost per ton of VOC removed, assuming a useful life of 10 years:
$3,273.200 divided by 10 years divided by 365 days per year divided by 0.02 = $44,838

Cost per ton of NOx removed, assuming a useful life of 10 years:
$3,273.200 divided by 10 years divided by 365 days per year divided by 0.38 = §2,359

The Work Group noted that CMAQ funds might be available for such a project. In addition, the
State of Ohio is awarding a total of $400,000 in 2006 for truckstop electrification.
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MO-21 Traffic Signal Synchronizations / Railroad Grade Separations

Traffic signal synchronization projects reduce air pollution by reducing the amount of time that
vehicles have to wait for a light to change. Similarly, railroad grade separation projects, which
prevent railroad tracks from crossing roads, reduce wait time while a train passes.

The data for traffic signal synchronization projects in the NOACA 5 counties (Cuyahoga,
Geauga, Lake, Lorain, and Medina), the AMATS 2 counties (Portage and Summit), and the
ODOT 1 county (Ashtabula) are as follows, as shown by the respective T ransportation
Improvement Programs (TIPs) for those areas for SFY 2006-2009

Option MO-21

Air Impact:

Decimal places have not been carried out beyond 3 places, leaving some minimal reductions
listed as "0".

Costs include entire projects, which often involve road construction, not just signal
synchronizations and interconnects:

AMATS VOC reduction NOx reduction Cost
Steels Corners 0.010 tpd 0.004 tpd $ 2,430,000
Tallmadge, Howard 0.005 tpd 0.003 tpd $ 530,000
Highland Rd turn lanes 0.003 tpd 0.001 tpd $ 1,440,000
W. Market and Pershing 0.007 tpd 0.004 tpd $ 2,784,000
W. Market and Hawkins 0.017 tpd 0.007 tpd $ 2,927,000
E. Market and Summit 0.004 tpd 0.003 tpd $ 656,000
E. Market and Martha 0.002 tpd 0.001 tpd $ 4,500,000
Canton and Triplett 0.006 tpd 0.003 tpd $ 720,000
SR 241 at Greensburg 0 0 $ 878,000
SR 241 at Steese 0.002 tpd 0 $ 640,000
Tallmadge, Home 0.008 tpd 0.004 tpd $ 378,000
Arlington, Waterloo 0.011 tpd 0.001 tpd

Darrow, N. River Rd 0.010 tpd 0.003 tpd

NOACA Traffic Signal Synchronization Projects

Olmsted Falls $ 955,000
Parma $ 6,175,000
Parma $ 4,046,000
Beachwood, Highland Hills, Orange, Woodmere $ 1,122,000

Because the NOACA-funded projects' air pollution reductions were not quantified in the TIP, all
NOACA traffic signal synchronizations are presumed to have air pollution reductions of 0.010
tpd reductions for VOCs and 0.001 tpd reductions for NOx for purposes of this summary. This
presumption is based on the averages achieved by AMATS-funded projects.
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0.040 tpd 0.004 tpd

NOACA Railroad Grade Separation Projects

Heisley Rd 0 0.003 tpd $ 6,500,000
Grafton 0 0 $ 3,300,000
Ashtabula County Railroad Grade Separation Projects

Parrish Rd 0 0 $ 9,750,000
Austin Rd 0 0 $ 4,740,000
West Avenue 0 0 $ 8,100,000
The totals for all synchronizations and all grade separations are as follows:

0.125 tpd 0.041 $ 62,571,000

Eliminating the railroad grade projects from the equation (as they produced negligible
benefits) shows totals as follows:

0.125 0.038 $ 30,181,000

Costs per ton of pollutant removed, assuming (by default) that all the funds listed are
necessary to the portion of the project that deals with air emissions, are as follows:

Assume a useful life of 10 years
$30,181,000 divided by 10 divided by 365 days per year divided by 0.125 =
$66,150 per ton of VOC removed

$30,181,000 divided by 10 divided by 365 days per year divided by 0.038 =
$217,599 per ton of NOx removed

The Work Group noted that the projects were valuable for other reasons, such as traffic flow and
safety. Their primary purposes are not to reduce air pollution.
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MO-22, MO-23, MO-24 Transit Centers / Park & Ride Lot Enhancements / Transit
Waiting Environments

Transit centers, Park & Ride lot enhancements, and improvements to transit waiting
environments may provide air pollution reductions by encouraging greater use of mass transit.

MO-22 Transit Centers

Option MO-22

Air Impact:

The NOACA Transportation Improvement Program (TIP) shows the following:
W. 3rd St. Transit Center

0.45 tpd VOCs reduced

0.33 tpd NOx reduced

Cost: $5,020,000
Cost per ton of VOC removed:
Assume a useful life of 10 years

$5,020,000 divided by 10 years divided by 365 days per year divided by 0.45 = $3,056

Cost per ton of NOx removed:
Assume a useful life of 10 years
$5.020,000 divided by 10 years divided by 365 days per year divided by 0.45 = $4,167

There is also an Eastside Transit Center under consideration by Greater Cleveland RTA.
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MO-23 Park & Ride Lot Enhancements

"Park & Ride" lots are parking lots where commuters leave their cars for the day in order to take
mass transit to their place of employment. Enhancements generally include expansion of parking
space and may also include shelters and other items for commuter use.

Option MO-23
Air Impact:
The NOACA TIP shows the following:

Laketran Eastlake Stadium Commuter Service
0.009 tpd VOCs reduced 0.003 tpd NOx reduced $ 250,000

Laketran MDT/AVL System
0.004 tpd VOCs reduced 0.014 tpd NOx reduced $3,500,000

Laketran Market Street Park-n-Ride Lot expansion
0.006 tpd VOCs reduced 0.007 tpd NOx reduced $ 100,000

GCRTA North Olmsted Park-n-Ride Lot
0.005 tpd VOCs reduced 0.003 tpd NOx reduced $1,325,000

GCRTA Strongsville Park-n-Ride Lot
0.008 tpd VOCs reduced 0.005 tpd NOx reduced $ 620,000

GCRTA Westlake Park-n-Ride Lot
0.008 tpd VOCs reduced 0.005 tpd NOx reduced $ 2,130,000

Totals for these projects are:
0.04 tpd VOCs reduced 0.037 tpd NOX reduced $7,925,000

Cost per ton of VOC removed:
Assume a useful life of 10 years
$7.925,000 divided by 10 years divided by 365 days per year divided by 0.04 = $54,280

Cost per ton of NOx removed:
Assume a useful life of 10 years
$7.925,000 divided by 10 years divided by 365 days per year divided by 0.037 = $58,681
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MO-24 Transit Waiting Environments

Improvements to transit waiting environments can include any or all of the following:

e Larger bus/train shelters

e Shelters with heat and light

e Maps of bus routes

Electronic signs indicating number of minutes until next bus arrival
Security cameras

Emergency telephones

Landscaping, including flowers, trees, benches, trash cans, and street lights
Public art

Shower facilities

e Bicycle facilities

Option MO-24

Air Impact: The Work Group found that, although enhanced transit waiting environments
would almost certainly increase bus/train ridership, the reduction in air pollution directly
associated with such improvements would be difficult to quantify for SIP purposes.

However, as an example, increasing mass transit ridership by 500 commuters who would
otherwise drive would produce the following air pollution reductions:

Assume 500 new riders across the nonattainment area

Assume no new buses/trains needed

Assume the new riders would otherwise drive single-occupancy cars (LDGV) 10 miles round-
trip

Elimination of 5,000 vehicle miles traveled (VMTs) for one day shows:

0.003 tpd VOC reduction

0.002 tpd NOx reduction

Cost: The cost of improving existing transit waiting environments, or building new ones, varies

with the scope of the project. In the Northeast Ohio nonattainment area, thousands of bus stops
exist, any of which might become candidates for bus shelters or improved bus shelters.

Final Report - Mobile 45 March 29, 2006



MO-25 Anti-Idling Regulations / Policies

The Work Group noted that reducing car and truck idling would reduce both VOCs and NOXx, as
well as fine particulates (PM,5). Anti-idling regulations are often focused on truck traffic, short-
term (deliveries or projects) or long-term (overnight), thus reducing NOx and PM; 5.

The City of Cleveland informed the Work Group that it was implementing a “Fuel Conservation
Policy” to stop idling of city vehicles when they were not actively working. Other owners of
large working fleets, such as First Energy Corporation, also enforce an "anti-idling" policy for
their own trucks and those of subcontractors.

USEPA conducted extensive workshops throughout 2005 in order to draft a Model Anti-1dling
Law for states to work from. (See Appendix D.)

Anti-idling regulations for school buses were also studied. School buses, although running for
short periods of time, have direct health impacts on children through emissions. The Ohio
Department of Health is implementing a pilot project for schools in 2006 that may result in
statewide recommendations to school districts regarding anti-idling policies.

Anti-idling regulations were included in the SIPs for Connecticut, Maryland, Massachusetts,
New Jersey, Texas (Houston/Galveston) and Virginia. Some Early Action Compact Areas have
quantified emissions reductions for anti-idling regulations. Examples include:

Northern Shenandoah Valley, VA Trucks, school buses 0.1 tpd NOx reduction
Roanoke Area, VA School buses 0.003 tpd NOx reduction

Option MO-25

Air Impacts: For purposes of this Report, for all residents of the Northeast Ohio nonattainment
area (driving various types of vehicles):

Assume 500,000 vehicles in the entire area operating daily

Assume 10 minutes of idling per vehicle per day

5,000,000 minutes of idling

0.266 grams/minute VOCs x 5,000,000 minutes = 1,330,000 grams = 1.466 tpd VOC

0.073 grams/minute NOx x 5,000,000 minutes = 365,000 grams = 0.402 tpd NOx

1.466 tpd VOCs reduced

0.402 tpd NOx reduced

For purposes of this Report, for a hypothetical fleet of trucks loading or unloading:
Assume 5,000 trucks (HDDV8A) operating daily

Assume 30 minutes of idling per vehicle per day

150,000 minutes of idling

0.06 grams/minute VOCs x 150,000 minutes = 9,000 grams = 0.01 tpd VOC
0.59 grams/minute NOx x 150,000 minutes = 88,500 grams = 0.10 tpd NOx

0.01 tpd VOCs reduced

0.10 tpd NOx reduced
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(Source of emissions factors for idling: NOACA generated emissions factors in grams/mile for
various vehicles at various speeds, based on Mobile 6.2 for the summer of 2009. The emissions
factors were then converted from grams/mile (o grams/minute, using the slowest speed - 2.7 mph
- generated by Mobile 6.2, which has no "idling" speed. For a comparison with 1998 idling
emission figures, see USEPA's "Idling Vehicle Emissions” EPA420-F-98-014, April 1998. The
USEPA emission factors show even greater reductions because 1998 vehicles were considered,
rather than 2009 vehicles.)

Cost: Short-term idling restrictions save fuel for the vehicle driver. According to USEPA, a
gas-powered car should idle for no more than 30 seconds before turning the engine off to save
fuel. A diesel truck or school bus should idle no more than 3-5 minutes before turning off the

engine to save fuel, as well as engine wear. Education and enforcement are costs that will vary.

Cost per ton of pollutant removed: Cost savings.

Long-term (overnight) truck idling is addressed in the section on "Truck Stop Electrification.”
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MO-26 Cash for Clunkers Programs

The Work Group reviewed the work done by NOACA in 1995 in which it was recommended
that the oldest, highest-polluting vehicles be purchased for $700 each and scrapped.

The Work Group then reviewed the Mobile 6.2 modeling figures for eliminating waivers
completely from the E-Check Program, which could be the basis for purchasing failing vehicles
to be scrapped voluntarily.

17,405 waivers were issued in 2004,

Option MO-26

Air Impact: The data for purchasing all vehicles that would otherwise require E-Check waivers
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: Multiplying the 17,405 waivers by $700 cach gives an annual cost of:
$ 12,183,500

Cost per ton of pollutant removed is:

$12.,183,500 divided by 365 days per year = $33,379 per day

$33.379 divided by 0.03 tons per day = $1,112,648 per ton of VOC removed
$33,379 divided by 0.03 tons per day = $1,112,648 per ton of NOx removed

LADCO's contractor, Environ, in its "Evaluation of Candidate Mobile Source Control
Measures” by Environ for the Lake Michigan Air Directors' Consortium (LADCO) Feb. 28,
2006, assessed a scrappage program solely for vehicles 25 years old and older.

The cost was assumed to be $1,000 per vehicle.

The cost per ton of VOC removed was estimated to be: $62,652
The cost per ton of NOx removed was estimated to be: $55,773

Predictably, the cost per ton goes down as the age of the vehicle (and the amount of its
emissions) go up.
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MO-27, MO-28, MO-29, MO-30 __ Alternative Fuels for the Public and/or Fleets

The Work Group considered the following alternative fuels:

MO-27 Ethanol (both E15 and E85)

MO-28 Biodiesel

MO-29 Natural gas (NG)

MO-30 Emulsified diesel (PuriNOx or Aquazole)
MO-27 Ethanol

Ethanol is made by fermenting and distilling simple sugars. Itis produced and consumed mostly
in the midwestern states, where corn, the main feedstock for ethanol production, is produced.
Ethanol can also be made from potatoes, wood, waste paper, wheat, or food waste.

When used as a fuel, it is usually blended at a ratio of 85% ethanol and 15% gasoline (E85).
When used as a fuel additive, it is usually blended at a ratio of 10% ethanol and 90% gasoline
(E10). The Work Group found that current gasoline supplies already contain approximately 10%
ethanol.

In order to use E85 as a fuel, the vehicle has to be marked as a "Flexible Fuel Vehicle (FFV)."
Very few models, to date, are FEF'Vs. According to Ohio Bureau of Motor Vehicles and other
data, there are about 140,000 FFVs currently in Ohio.

List of currently-produced flexible fuel vehicles
Europe

e Ford Focus, Focus C-MAX
e Saab 9-5
e Volvo S40, V50

e Chrysler Sebring

e Dodge Caravan, Durango, Grand Caravan, Ram Pickup, Stratus
e Ford Crown Victoria, F-150, Grand Marquis, Taurus

e Chevrolet Avalanche, Silverado, Suburban, Tahoe

o GMC Sierra, Yukon

o Nissan Titan

o Peugeot 206
e Volkswagen Gol City, Fox, Kombi

« Fiat Palio, Mille, Siena, Stilo
e Chevrolet Astra, Zafira, Corsa, Meriva, Montana
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o Ford liesta, Ford EcoSport
o Renault Clio, Scénic
e Citroén C3

The City of Cleveland is purchasing FFVs on a regular basis. However, it has not yet found a
regular source of E85 in Cuyahoga County from which it could fill those vehicles.

The federal Energy Policy Act provides new incentives for both ethanol and biodiesel. The
Renewable Fuel Standard (RFS) establishes a renewable fuel content requirement for the
nation’s fuel pool. It mandates 7.5 billion gallons of renewable fuels by 2012. Ethanol is the
primary focus, but biodiesel is also defined as an eligible renewable fuel.

Option MO-27

Air Impact:

According to USEPA, the following air emissions result from ethanol use:
CcO VOCs NOx PM

E85 40% reduct. 15% reduct. 10% reduct. 20% reduction

To produce estimates of emissions reductions:

Assume a hypothetical fleet of 100 gasoline-powered cars that switched over to E85.
Assume that each car is driven 10,000 miles per year, meaning 27 miles per day.
0.002 tpd VOC discounted by 15% = 0.0003 tpd VOCs reduced

0.001 tpd NOx discounted by 10% = 0.0001 tpd NOx reduced

A fuels study performed by the Southeast Michigan Council of Governments (SEMCOG)
showed that adding only a small percent of ethanol, such as 10%, to a fuel increased ozone

formation, instead of reducing it. Greater benefits are only achieved at levels such as E85.

Cost: According to USEPA, ethanol blends are more expensive than traditional fuel. However,
in the midwest, E85 is sold at a price equivalent to the mid-range unleaded gasoline.

The cost of FFVs themselves is generally comparable to other gasoline-powered cars.
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MO-28 Biodiesel

Biodiesel is a domestic, renewable fuel for diesel engines derived from natural oils like soybean
oil. Biodiesel can be blended with petroleum to use in existing diesel engines with little or no
modification.

Blends of 20% diesel are referred to as B20, while 100% biodiesel 1s B100.

Option MO-28

Air Impact:

According to USEPA, the following air emissions result from biodiesel use:
CO VOCs NOx PM

B20 10% reduct. 10% reduct. 2% increase 15% reduction

B100 50% reduct. 40% reduct. 9% increase 70% reduction

To produce estimates of emissions reductions:

Assume a hypothetical fleet of 100 heavy-duty diesel vehicles (HDDV) that switched over to
B100 biodiesel.

Assume that each HDDV is driven 10,000 miles per year, meaning 27 miles per day.

0 tpd VOCs discounted by 40% = 0 tpd VOC reduction

0.013 tpd NOx increased by 9% = 0.001 tpd NOx increase

Note: Studies currently conflict as to whether biodiesel offers an ozone benefit. USEPA is
continuing to study the issue of the ozone precursors as they relate to biodiesel.

Cost: According to USEPA, B100 costs between $1.95 to $3.00 per gallon, depending on the
supplier. B20 costs only slightly more than conventional diesel, per gallon.
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MO-29 Emulsified Diesel Fuel (PuriNOX or Aquazole)

The Work Group reviewed emulsified diesel fuel, which is available as PuriNOx, made by
Lubrizol. Emulsified diesel fuel is also made by Aquazole. PuriNOx is USEPA-certified for its
summer blend, which is used in Texas and California. Its winter blend is not yet USEPA-
certified.

PuriNOx is an emulsified blend of water, diesel, and additives. The summer blend is 20% water.
The winter blend is 10% water. According to USEPA, NOx and particulate matter (PM)
reductions have been proven from mixing water with diesel.

According to Lubrizol, PuriNOx does not work in post-2002 Cummins engines. Consequently,
its potential for use in over-the-road trucks is limited to those with Caterpillar engines and Mack
engines. PuriNOXx is also inappropriate for diesel generators because it cannot be used for
intermittent use. It begins to break down if not used.

According to Lubrizol, PuriNOx works well for mining equipment, municipal water pumping,
railroads including switching engines, ferries, tugboats, lake carriers, earth movers, landfill
equipment, garbage trucks made before 1994, and stationary power sources.

Option MO-29
Air Impacts: In a USEPA study of PuriNOx, performed in 2002 (EPA420-P-02-007), the
following air pollution emissions were observed:

Highway engines: NOx reduced by 13.7%
PM reduced by 58%
VOCs increased by 87.2%

Nonroad engines: NOx reduced by 24.4%
PM reduced by 27.7%
VOCs increased by 79%

However, studies performed by the California Air Resources Board (CARB) show:
NOx reduced by 14%
PM reduced by 63%
VOCs reduced by 25%

To produce estimates of emissions reductions:

Assume a hypothetical fleet of 100 heavy-duty diesel vehicles (HDDV) that switched over to
PuriNOx.

Assume that each HDDV is driven 10,000 miles per year, meaning 27 miles per day.

0 tpd VOCs increased by 87.2% = 0 tpd VOCs increased or reduced

0.013 tpd NOx discounted by 14% = 0.002 tpd NOx reduced
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Cost: The cost for an over-the-road heavy-duty diesel truck to use PuriNOx is estimated to be
$3,000 per year, over what ordinary diesel would cost. (Source: Environ: "Evaluation of
Candidate Mobile Source Control Measures”, Feb. 28, 2006.).

Cost per ton of NOx removed ranges from $9,000/ton for trucks that are pre-1989, and up to
$500,000/ton for trucks beginning with model year 2007, according to Environ.
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MO-30 Natural Gas (NG)

Compressed natural gas (CNG) is methane stored in a cylinder at 3,000 - 3,600 psi. CNG isa
commercially available fuel that has been used for years in various on-road and off-road motor
vehicles. The vehicles have to be designed to run on CNG. Liquid natural gas (LNG) is also
available for use as a fuel.

The Work Group noted that the Greater Cleveland Regional Transit Authority and the Akron
Metro Regional Transit Authority both operate CNG buses. However, the cost of mechanical
repairs eventually compelled GCRTA to consider other types of alternatively fueled buses.

According to USEPA, the following air emissions result from CNG use:
CO VOCs NOx PM
CNG 90% reduct. 50% reduct. 35% reduct. Essentially 100% reduction

Option MO-30

Air Impact:

Environ studied replacing engines of various ages with LNG engines. One example follows:
(Source of data: "Evaluation of Candidate Mobile Source Control Measures " by Environ for the
Lake Michigan Air Directors' Consortium (LADCO) Feb. 28, 2006.)

Assume one refuse truck MY 1989 or earlier.

Assume a useful life of 8 years

Replace the truck's engine with a Dual-Fuel Engine that can use LNG

NOx reductions = 1.49 tpy

NOx reductions = 0.004 tpd

Cost: $30,000 per Dual Fuel Engine
Cost per ton of NOx removed: $9,188

Assume a fleet of 100 trucks were retrofitted with Dual-Fuel Engines:
NOx reductions = 0.4 tpd

Cost: $3,000,000

CNG is generally 15-40% less in cost than gasoline or diesel fuel. In Columbus, Ohio, CNG
currently sells for $1.49 per gallon.

The Work Group observed that state law or some other local regulatory mechanism could

compel fleet changes, such as all-CNG taxi service at airports or all-CNG rental cars. However,
the issue of CNG availability across an urban area would have to be addressed.
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MO-31 Alternatively Powered Vehicles

The Work Group considered electric vehicles, electric hybrid vehicles, plug-in electric hybrid
vehicles, plus the vehicles discussed in the section above on "Alternative Fuels."

The Work Group noted that electric vehicles such as forklifts, tow motors, and airport ground-
support equipment were commonly used to save money and to save air pollution. The topic was
transferred to the Area Source Work Group for development.

Electric hybrid vehicles are being purchased by local government entities, as shown in the
section below on "Surveys of Northeast Ohio Government Entities." Each of the various types
of hybrid cars and light trucks show air pollution reductions compared to gasoline-powered
vehicles. The rate of reduction varies with the vehicle model.

As examples, the City of Cleveland purchased 8 Ford Escape hybrids. The Greater Cleveland
RTA is purchasing 21 hybrid diesel-electric buses, at a total cost of $20,520,000.

The Work Group noted that Ford Motor Company, a local employer, will focus its efforts more
intensively on hybrid vehicles.

The Work Group noted that the Electric Power Research Institute (EPRI) and First Energy
Corporation are investigating the possibility of using the Cleveland area for a high-profile study
of the air pollution benefits of plug-in electric hybrid vehicles. The study will determine if the
air pollution reductions achieved by the vehicle when traveling offsets the pollution from the
draw on the electric grid when re-charging.

Option MO-31

Air Impacts: The data for a single Toyota Prius hybrid shows:
0.011 grams/mile VOCs

0.03 grams/mile NOx

To produce estimates of emissions reductions:

Assume a hypothetical fleet of 100 gasoline-powered cars replaced with a Toyota Prius.
Assume that each car is driven 10,000 miles per year, meaning 27 miles per day.
The Prius would have essentially:

0 tpd VOCs

0 tpd NOx

While a LDGV would produce:

0.002 tpd VOCs

0.001 tpd NOx

The reduction from the fleet would then be:

0.002 tpd VOCs

0.001 tpd NOx
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Cost: The cost of a hybrid vehicle, compared to a standard gasoline-powered vehicle, was
several thousand dollars higher, so this Report assumes $3,000 extra. The savings in fuel does
not cover the additional cost of the vehicle over its lifetime in most cases. Total cost for a fleet
of 100 cars is an additional $300,000.

Cost per ton of VOC removed:

Assume a useful life of 10 years

Assume $3,000 extra per vehicle

$3,000 times 100 cars = $300,000 divided by 10 years divided by 365 days per year divided by
0.002 = $41,095

Cost per ton of NOx removed:

Assume a useful life of 10 years

Assume $3,000 extra per vehicle

$3.000 times 100 cars = $300,000 divided by 10 years divided by 365 days per year divided by
0.001 = $82,191

The Work Group noted that there is a federal tax credit for the purchase of clean vehicles of
$2,000, with a cap per manufacturer of the first 75,000 to seek the credit.

The federal Energy Policy Act of 2005 contains the following provisions regarding alternatively
powered vehicles:

Federal Alternative Fuel Vehicle Requirements

Section 701 requires federal dual-fuel vehicles (which can run either on gasoline or diesel or on
an alternative fuel such as ethanol) that are used to meet alternative fuel vehicle (AFV)
requirements to be operated on the alternative fuel.

Hybrid Vehicle Provisions

Section 706 directs the United States Department of Energy (USDOE) to establish a grant
program to improve technologies for the commercialization of hybrid flexible fuel vehicles and
plug-in hybrid flexible fuel vehicles. USDOE is directed to issue a report to Congress by April
15, 2006 and annually thereafter. Authorizes $3 million for FY 2006, $7 million for FY 2007,
$10 million for FY 2008 and $20 million for FY 2009 ($40 million total).

Section 711 directs USDOE to step up efforts to improve technologies used in hybrid vehicles.

Section 712 directs USDOE to establish a program, including grants to automakers, to encourage
domestic production of efficient hybrid and advanced diesel vehicles, and authorizes such sums
as necessary for FY 2006 — FY 2015 for this program.

Clean Cities Pilot Program

Sections 721-723 direct USDOE, with USDOT, to establish a competitive grant pilot program
through the Clean Cities Program to provide up to 30 grants to state and local governments and
transportation authorities to acquire alternative fuel, fuel cell, or hybrid vehicles; install fueling
and other infrastructure; and conduct operation and maintenance. The maximum amount of a
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grant will be $15 million over no more than five years, and the grant cannot pay for more than
half of the project cost. Authorizes a total of $200 million for these grants.
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MO-32 Ozone Action Day Program (OAD) / Fine Particle Pollution Program (FP3)

NOACA’s Ozone Action Day Program (OAD) and Fine Particle Pollution Program (FP3) advise
the public when air pollution levels are high. Residents of the 8-county nonattainment area are
asked to change their transportation decisions to avoid making air quality worse. They also
receive health advisories for those with respiratory conditions.

The Work Group noted that, in a SIP, only 3% credit can be received for any voluntary program
affecting transportation. The OAD Program and FP3 Program would quality, if benefits can be
calculated.

In 2005, 17 days had ozone levels exceeding healthy limits. The FP3 Program is new, but data
shows that approximately 30 days each year may show fine particles exceeding healthy limits.

Option MO-32
Air Impact: To estimate the possible impact of the Programs on air pollution in the 8-county
nonattainment area:

Assume 500 persons choose to walk, bike, carpool, or ride transit on an OAD Day or FP3 Day
Assume they would otherwise drive single-occupancy cars (LDGV) 10 miles round-trip
Elimination of 5,000 vehicle miles traveled (VMTs) for one day shows:

0.003 tpd VOC reduction

0.002 tpd NOx reduction

Cost:  $ 250,000 per year for the Programs, combined
Cost per ton of pollutant removed:
$250,000 divided by 47 days of action taken = $5,319 per day of action

$5,319 divided by 0.003 tpd VOC = $1,773,049 per ton of VOC reduced
$5.319 divided by 0.002 tpd NOx = $2,659,500 per ton of NOx reduced
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MOQO-33 Transit Incentive for High Air Pollution Days

The Work Group noted that some areas of the United States have had success in increasing mass
transit ridership on high air pollution days by offering free travel on buses on those days.

If free transit were offered by all transit authorities in the 8-county nonattainment area on high
air pollution days, ridership might increase. However, a previous effort by the Greater Cleveland
Regional Transit Authority did not experience any increase.

Laketran offers "Dime-A-Ride" all summer long to all transit riders, along 6 fixed routes.
Increases in ridership have occurred in 2005, partly due to improved routing and partly due to the
increased price of gasoline. Ridership increases are as shown below, in accordance with an
informal NOACA survey:

Total Riders

Transit Authority 2004 2005 Increase Percentage

Greater Cleveland
Regional Transit

Authority (GCRTA) 55,465,000 57,097,000 1,632,000 2.9%
Laketran 1,018,776 1,070,754 51,978 5.1%
Lorain County

Transit (LCT) 812,571 855,087 42,516 5.2%
Geauga 69,101 71,428 2,327 3.4%
Medina County

Para-Transit  MCPT) 116,054 117,898 1,844 1.6%
Brunswick Transit

Alternative (BTA) 20,267 25,213 4,946 24.4%
Metro Regional

Transit Authority 5,778,658 5,534,275 (-244,383)  (-4.2%)
Portage Area Regional

Transit Authority

(PARTA) 959,595 1,253,418 293,823 30.6%
(PARTA absorbed

the Kent State system)
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Option MO-33

Air Impact:

To estimate the potential air pollution benefit from such an incentive on a high air pollution day,
as declared by NOACA through its Ozone Action Day Program (OAD) or Fine Particle Pollution
Program (FP3):

Assume 500 new riders choose to ride transit

Assume they would otherwise drive single-occupancy cars (LDGV) 10 miles round-trip
Elimination of 5,000 vehicle miles traveled (VMTs) for one day shows:

0.003 tpd VOC reduction

0.002 tpd NOx reduction

Cost: Costs to all transit agencies have not yet been calculated.
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MO-34 Roadside Diesel Testing

The Work Group studied roadside diesel testing. Across the United States, 22 other states test
exhaust from diesel trucks for its opacity, which is a good estimate of the particulate matter
being put out. Although Roadside Diesel Testing is a viable control for PM, s, it does not
produce any NOx readings and is not a NOx control.

Roadside diesel testing programs usually are implemented at truck weigh stations or rest areas,
using a single state EPA employee. The exhaust is tested for opacity. Trucks failing to meet the
opacity limit are fined by ticket.

The Work Group noted that the fines generated from such a program would assist in
implementing other air quality reduction strategies. Assessing a fine of $700 for each violation
of an opacity standard might generate as much as $13 million annually across the state of Ohio,
if testing were implemented at all weigh stations.

The Work Group will revisit the issue of Roadside Diesel Testing during the development of the
PM,; 5 SIP.
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IV. Qualitative Strategies - '""Weight of Evidence' Measures

The Work Group, in this Report, is providing information for enforceable, quantifiable SIP air
pollution reduction strategies.

It is also providing information on qualitative strategies that may not produce quantifiable
emissions reductions, but which can provide the "weight of evidence" required by USEPA if the
SIP airshed modeling demonstration shows that attainment of the NAAQS may not happen by
the 2010 deadline.

The Work Group expresses support for the sustainability efforts being made by all the residents
of Northeast Ohio, including those involved in the following projects.

A. Pedestrian/Bicycling Capacity, and ''Safe Routes to School"

Pedestrian and bicycle projects will reduce air pollution when the walking or bicycling is
substituting for driving a motor vehicle.

Some walking paths and cycling paths are purely recreational and are contained within the
boundaries of parks. Others connect roads and centers of commerce, allowing them to be used
for commuting purposes.

Each of the 8 counties in the Northeast Ohio nonattainment area contain walking and cycling
paths, many of which can be used for commuting.

Air Impact: As an example of the air pollution reductions that might result from a given
project:

Assume 100 former commuters could now walk or ride a bicycle to work

Assume the former commuters would otherwise drive single-occupancy cars (LDGV) 10 miles
round-trip

Elimination of 1,000 vehicle miles traveled (VMTs) for one day shows:

0.0006 tpd VOC reduction

0.0004 tpd NOx reduction

However, bicycling is a seasonal activity in Northeast Ohio.

The federal Transportation Act of 2005, SAFETEA-LU, contains a "Safe Routes to School”
program to encourage infrastructure projects that will enable primary and secondary school
students to safely walk or ride bicycles to school. Grant funds will be available.

The Work Group noted that the Greater Cleveland Regional Transit Authority (GCRTA), from

May through August, 2005, carried over 11,800 bike trips because its buses and trains are
equipped to carry bicycles.
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B. 1-800 Number for Smoking Vehicles.

The Work Group noted that several states have a dial-in number to report smoking vehicles (or
"squid cars" as they are known in Taiwan, referring to the black ink jetted out by squids when
frightened).

The Work Group discussed how such a reporting number might work in a nonattainment area
such as Northeast Ohio, which already has an Inspection and Maintenance Program (E-Check),
which grants waivers. Some smoking vehicles might hold E-Check waivers but others might be
operating unlawfully.

For light-duty gasoline vehicles (LDGV) and delivery vans, reporting smoking vehicles to the
Department of Motor Vehicles would enable a letter to be sent to the vehicle's owner, indicating
that it had been observed smoking. The owner would be directed to go to an E-Check station for
analysis.

For heavy-duty diesel trucks and buses, a warning could go out if the attainment area (or the
entire state) had a particulate matter opacity limit. Such limits are discussed above in "Roadside
Diesel Testing."

The repair of a single vehicle of any type would be negligible in terms of the nonattainment
area's air pollution.

However, there has been great popular support expressed for a 1-800 number to which smoking
vehicles could be reported. Therefore, instituting such a program would assist in gaining public
support for air pollution control programs as a whole.

Cost: The cost of a "1-800 Smoking Vehicle Hotline" is the cost of the line, the administrative
costs of sending a letter, and the costs of following up. The cost to the vehicle owner is
unknown, but average repairs at E-Check for older vehicles are $179.

C. Statewide Testing of Gasoline at Pumps

The Work Group learned that Summit County is the only county in Ohio that performs testing of
gasoline at the pumps to see whether the gasoline sold meets the specifications that it purports to
meet. The purpose behind such testing is to check for high-sulfur gasoline that could foul
engines, disable air pollution controls, and result in increased particulate matter emissions.
Because sulfur is a particulate matter issue, the Work Group will re-visit this approach during
development of the PM, 5 SIP.

D. Statewide Standards for All Used Cars

The Work Group considered having statewide standards, for vehicle safety and for air pollution
controls, on all used cars sold in Ohio.
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This would enable cars sold in the Northeast Ohio nonattainment area to be assured of meeting
minimum clean air standards for driving in the area.

Reductions and costs have not yet been quantified. The Work Group will continue to study the
subject.

E. Car Sharing

The Work Group heard a presentation from City Wheels, which will begin providing cars in the
Cleveland area during 2006 to members of its car-sharing club. The members, for an annual fee
and an hourly fee to have a car, take turns using the same car to do errands, attend meetings, and
other tasks that do not involve a full-day commute.

Hybrid vehicles will be used by City Wheels.

City Wheels will provide 2 cars in Oberlin early in 2006, with 10 cars in Cleveland by summer
of 2006, increasing to a total in Cleveland of 18 cars by the end of 2006. Itis anticipated that
City Wheels will have at least 50 cars in operation by the end of 2008.

Research has shown that each car will remove at least 8, and as many as 20, vehicles from
Northeast Ohio roads. Members who previously owned cars typically reduce their driving by
50%. They walk, bicycle, and take transit more often.

Air Impact: The air pollution benefits of such a program are the use of electric hybrid vehicles
in place of older, cheaper, more polluting cars by persons who would not otherwise be
purchasing a new hybrid vehicle. Joining such a "club" has resulted, in other areas across the
United States, in the delay of purchases of second vehicles by families, as well as the scrapping
of older cars.

Cost: Private corporation. Cost to participants varies by the hours of use.

F. NOACA and AMATS Surveys of Northeast Ohio Entities
NOACA and AMATS are surveying their cities, counties, towns, school districts, and businesses
to learn what voluntary programs might already be underway. The survey is ongoing through the

spring of 2006.

Responses have come from many individuals, some of whom represent only their individual
department. Highlights to date are as follows (in no particular order):

City of Mentor - Interested in an "anti-idling" policy.
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City of Shaker Heights - Reviewing the viability of alternatively powered vehicles and
alternative fuel. Has an "anti-idling" policy for city vehicles.

Geauga County - Interested in alternatively powered vehicles when they are available for
heavy-duty work. Currently using propane to heat building at the lab and water treatment plants.
Some departments have an "anti-idling" policy. Particulate matter filters have been installed on
diesel construction equipment and on diesel generators.

Lake County - Reviewing viability of CNG vehicles.
Cuyahoga County - Reviewing viability of hybrid vehicles. Installed an underground tank for
ethanol (E85) and is using E85 in its flexible fuel vehicles. Has an "anti-idling" policy for

loading docks at county facilities. Using bicycles to treat catch basins for mosquito larvae.

Medina County - Using alternative fuels in county vehicles. Offering employee flexibility to
reduce driving-related air pollution.

City of Bay Village - Using propane for forklifts and winter heaters. Some departments have an
"anti-idling" policy. Reviewing particulate matter filters for diesel equipment.

Alcoa, Inc. - Using 4 CNG-powered forging manipulators, 20 electric lift trucks, and 2 electric
manlifts. Using 0.5% low sulfur diesel fuel on the forktruck fleet. Reviewing biodiesel. Has an
"anti-idling" policy at loading docks and for forklifts not in use. Required the onsite cleaning
contractor to install catalytic converters on their diesel trucks (5 total) to reduce VOC emissions.
The forktruck fleet of 40 uses AZ PuriMufflers, which are catalytic converters to reduce VOC
emissions. Allows variable start-stop times for employees.

City of Aurora - Has an "anti-idling" policy.

Copley-Fairlawn City Schools - Has an "anti-idling" policy.

Stow-Munroe Falls City Schools - Reviewing viability of alternatively powered vehicles and
alternative fuels. Has an "anti-idling" policy. Reviewing particulate matter filters for diesel

vehicles.

Barberton City Schools - Has an "anti-idling" policy. Has before-school and after-school day
care for staff.

Aurora City Schools - Developing an "anti-idling" policy.

Green Local Schools - Has an "anti-idling" policy. Reviewing particulate matter filters for
diesel vehicles.

Nordonia Hills City Schools - Has an "anti-idling" policy.
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City of Tallmadge - Reviewing viability of ethanol. Interested in an "anti-idling" policy.
Reviewing particulate matter filters for diesel vehicles.

Windham Village Schools - Has an "anti-idling" policy.
Coventry Local Schools - Has an "anti-idling" policy.

City of Twinsburg - Has an informal "anti-idling" policy. Allows employee flexibility such as
compressed work weeks, flextime, and telecommuting.

City of New Franklin - Has an "anti-idling" policy. Reviewing viability of hybrid vehicles.
Reviewing particulate filters for fire engines while in the fire station, only.

Manchester Local Schools - Reviewing viability of alternatively powered vehicles. Using low-
sulfur diesel fuel. Has an "anti-idling" policy.

Hudson City Schools - Operates 7 CNG school buses.

Portage Area Regional Transit Authority (PARTA) - Submitting a grant application for
CMAQ funds to purchase clean-diesel buses in 2006. Uses natural gas to power emergency
back-up generator at office and garage. Researching biodiesel. Allows dispatchers and drivers
to work a 4-day week. Allows employees to ride the fixed-route system free.

Ohio EPA - Northeast District Office (OEPA-NEDO) - OEPA Central Office has 2 CNG
vehicles. Reviewing solar-powered meteorological stations, similar to ODOT's. Offers flex-
time and encourages carpooling.

Cleveland Clean Air Century Campaign, a division of the American Lung Association of
Ohio - The Campaign has funded the installation of catalyst mufflers on 29 buses serving the
Cuyahoga County Board of Mental Retardation & Developmental Disabilities. The Campaign
has funded the upgrade of 24 school buses with particulate matter filters for the Cleveland
Municipal School District. The Campaigns continues to seek additional funds to implement
retrofit project in upcoming year.

City Wheels - Purchased two PZEV Toyota Prius hybrids and will purchase 10 more throughout
2006, plus at least 40 additional hybrid vehicles by 2009 (Toyota Prius, Honda Civil hybrids).
Willing to partner with others to add electric and CNG vehicles to the fleet. Discussing a pilot
project with Full Circle Fuels to offer a biodiesel pickup truck in the summer of 2006 in Oberlin,
and the program could be expanded. Encourages telecommuting and provides secure bicycle
parking at the City Wheels offices. City Wheels employees walk and bicycle to work and
organize education "Car-Free in Cleveland" monthly events through www.meetup.com

Portage County - Using low-sulfur clean diesel. Evaluating the implementation of an "anti-
idling" policy.
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Greater Cleveland Regional Transit Authority - Has an anti-idling policy. Has CNG buses
and clean-diesel buses. Is purchasing 21 hybrid-electric buses.

City of Cleveland - Purchased 14 hybrid-electric vehicles and 9 electric-powered pieces of
equipment, for a total of 14 hybrid-electric vehicles, 48 electric-powered pieces of equipment,
and 26 CNG vehicles. Purchased 287 flexible-fuel vehicles (ethanol). Investigating biodiesel.
Is implementing an anti-idling policy. Plans to purchase particulate matter filters for diesel
equipment. Cleveland Municipal School District has purchased particulate matter filters for
diesel school buses and is completing filters for the entire fleet. CMSD also retired 270 old
school buses.

The Work Group wishes to express its sincere thanks to each of the partners listed above.
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V. Funding

The Work Group noted that many of the options studied involved costs on the part of
government entities. Therefore, it considered funding sources that might be available.

A. Roadside Diesel Testing

As discussed in the Report, a Roadside Diesel Testing Program for particulate emissions could
generate as much as $13 million per year, if it were implemented statewide and enforced at all
Ohio weigh stations and/or rest areas.

The Work Group has not completed its study of this option, but notes that the fines collected
would be substantial. In addition, the fines would frequently fall on trucks coming from out-of-
state which might otherwise not be amenable to air pollution solutions in Ohio.

B. Speeding Tickets

As discussed in the Report, speeding tickets issued for new speed limits or for existing speed
limits would provide additional revenue above and beyond the costs associated with hiring police
personnel to issue the tickets.

The Work Group notes that the amount of the fines might vary. For purposes of this Report, a
figure of $100 per speeding ticket was used.

Assume 100 tickets issued per day across the nonattainment area
Assume $100 per ticket

$10,000 per day

365 days per year

$3,650,000

C. Congestion Mitigation and Air Quality (CMAQ) Funds and Other Transportation
Funds

The CMAQ funds, which are federal transportation dollars targeted to assist ozone, carbon
monoxide, and particulate matter nonattainment areas, are distributed by the Ohio Department of
Transportation through metropolitan planning organizations such as NOACA and AMATS.

The new federal transportation bill, SAFETEA-LU, expanded on the eligible CMAQ projects by
highlighting a priority on diesel retrofits. The additions are:

e Diesel retrofits (onroad, or nonroad vehicles and engines used in construction) - list of

approved technologies to be published by USEPA

e Outreach regarding diesel retrofits

e Truck stop electrification

e Transportation systems management

e Integrated emergency communications equipment

e Ohio (and several other states) - purchase of alternative fuels

Final Report - Mobile 68 March 29, 2006



According to the Federal Highway Administration (FHWA) Program Guidance of April 1999,
the following are eligible CMAQ projects, in addition to the above list:
e Transportation activities in an approved SIP
e Transportation control measures
e Public transit
e HOV lanes
e Employer-based transportation management plans, including incentives
e Trip reduction ordinances
Traffic flow improvements
Parking for multiple-occupancy vehicles
Programs to limit vehicle use in downtown areas during peak periods
RideShare programs, and associated education
Programs to limit portions of the road to non-motorized vehicles or pedestrian use
e Bicycle storage facilities
Bicycle lanes
Anti-idling programs
Employer flexible work schedule programs
Programs to reduce travel by SOV to new shopping centers, events, etc.
Paths for pedestrian and other non-motorized means of transportation
Extreme cold-start programs and retrofits, including electrical infrastructure at fleet
garages
Alternatively fueled vehicles, if publicly owned
Intelligent Transportation Systems
Transit facilities
Transit vehicles
Fare subsidies on high air pollution days
Bicycle and pedestrian facilities, and associated education
Travel demand management, and associated education
e Telecommuting, including planning and promotion, but not purchase of computer or
other equipment
e Improved intermodal freight facilities
e Project development and engineering studies for projects
e [/M programs
e Magnetic levitation programs
e Experimental pilot projects

Some projects are specifically excluded from CMAQ funding, including "Cash For Clunkers"
programs and any statutorily mandated programs, as well as studies or planning efforts too far
removed from implementation of actual air pollution reduction measures.

Other types of transportation funds may also be available to cities, counties, and school districts,
depending on the nature of the project.
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D. Grants
The federal Energy Policy Act of 2005, as well as the Transportation Act of 2005 (SAFETEA-
LU), contain multiple grant opportunities that relate to air pollution reductions. Summaries are

found in the Appendices to this Report.

In addition, U.S. Senator George Voinovich is obtaining funding for the "Diesel Retrofit Grant
Fund," which the Work Group will study in greater detail during its work on the PM; 5 SIP.

E. Vehicle Registration Fees

The Work Group considered increasing vehicle registration fees in Northeast Ohio by $10 each.
In the nonattainment area, there are approximately:

2,300,000 registered vehicles

Assume an increased fee by $10
$23,000,000
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The following acronyms are used in this Report:

LDGV Light-Duty Gasoline Vehicles (Passenger Cars)
LDGT]I Light-Duty Gasoline Trucks 1 (0-6,000 lbs. GVWR.0-3750 Ibs. LVW)
LDGT2 Light-Duty Gasoline Trucks 2 (0-6,000 Ibs. GVWR.3751-5750 lbs. LVW)
LDGT3 Light-Duty Gasoline Trucks 3 (6,001-8,500 Ibs. GVWR.0-5750 Ibs. ALVW)
LDGT4 Light-Duty Gasoline Trucks 4 (6,001-8,500 Ibs. GVWR 5751 Ibs. and greater
ALVW)
HDGV2B Class 2b Heavy-Duty (Gasoline Vehicles (8,501-10,000 Ibs. GVWR)
HDGV3 Class 3 Heavy-Duty (Gasoline Vehicles (10,001-14,000 Ibs. GVWR)
HDGV4 Class 4 Heavy-Duty Gasoline Vehicles (14,001-16,000 Ibs. GVWR)
HDGV5 Class 5 Heavy-Duty Gasoline Vehicles (16,001-19,500 Ibs. GVWR)
HDGV6 Class 6 Heavy-Duty Gasoline Vehicles (19,501-26,000 Ibs. GVWR)
HDGV7 Class 7 Heavy-Duty Gasoline Vehicles (26,001-33,000 Ibs. GVWR)

HDGVSA Class 8a Heavy-Duty Gasoline Vehicles (33,001-60,000 Ibs. GVWR)
HDGVEB Class 8b Heavy-Duty Gasoline Vehicles (>60,000 Ibs. GVWR)
LDDV Light-Duty Diesel Vehicles (Passenger Cars)

LDDTI12 Light-Duty Diesel Trucks 1 and 2 (0-6,000 Ibs. GVWR)

HDDV2B Class 2b Heavy-Duty Diesel Vehicles (8,501-10,000 Ibs. GVWR)

HDDV3 Class 3 Heavy-Duty Diesel Vehicles (10,001-14,000 Ibs. GVWR)
HDDV4 Class 4 Heavy-Duty Diesel Vehicles (14,001-16,000 Ibs. GVWR)
HDDVS Class 5 Heavy-Duty Diesel Vehicles (16,001-19,500 Ibs. GVWR)
HDDV6 Class 6 Heavy-Duty Diesel Vehicles (19,501-26,000 Ibs. GVWR)
HDDV?7 Class 7 Heavy-Duty Diesel Vehicles (26,001-33,000 Ibs. GVWR)

HDDVSA Class 8a Heavy-Duty Diesel Vehicles (33,001-60,000 Ibs. GVWR)
HDDVSB Class 8b Heavy-Duty Diesel Vehicles (360,000 Ibs. GVWR)

MC Motorcycles (Gasoline)

HDGB Gasoline Buses (School, Transit and Urban)
HDDBT Diesel Transit and Urban Buses

HDDBS Diesel School Buses

LDDT34 Light-Duty Diesel Trucks 3 and 4 (6,001-8,500 Ibs. (GVWR)

Final Report - Mobile 71 March 29, 2006



w00 60L0E1 € [ejoL qns
000 0$ - cov CLETHS 0ro ceeTyls 900T - TOOT AN
000 0% - ¢l CLETYS <0 11°8T$ 1007 - 8661 AN
000 0§ - 8¢ SLETYS LL0 LOO6TS L661 - 1661 AN
000 0% - 4! SLETYS €0t SETH1S 066t AW
00 60L°0C1$ € 19 CLETHS ¥t yeE9s Ired pue 6861 AN
(XQN 3 ('7) sasng Jsuel [ 3039y pnyj gy
o TET'8YO°T ¥e [ejol qn§
00°0 0% - LTl LETPS 80°0 TLOELIS 900T - TOOT AN
000 0% - 14! LSTHYS 8¢°0 $19°7CS 1002 - 8661 AN
000 0$ - €9¢ LETHYS 650 66L°F1S L661 - 1661 AN
000 £6£°61% 0 474 LETYPS 180 €€L018 0661 AW
110 6£8°8T0°1S €T £9v LSTYYS 6L1 Yr8T$ 1dUIRT puR 6861 AN
(XON B ('7) SYPnA Isnjay 1oy pPog [end/oONY
SAAV AAH BiA UOHIRZIWIIPOIA 1391 1BET dINSBI
£8°C 8L6°169°6T L69 [eiol qng
00°0 08 - §9¢€°9 SLETHS 90°0 T04°0€TS 9007 - T00T AW
000 0% - [€0°9 L (40 080°9t% 100T - 8661 AN
00°0 0% - 0cret L 6v'0 SRS L661 - 1661 AW
00°0 08 - 161°C L L970 6987128 0661 AW
€8T 8L6°169°6T$ L69 LYTET L o¥'1 0L8°6% fanes] pue 6861 AW
(XON 3 0°7) SAUAH 350y P [BRE/ONT
(weadoag {1ejunjo A/AAUIIUL) SIFO.HNY PR [B(/ON Lf MNSEIN
€90 £90°788°S L69 [eJ0] gqn§
000 0$ - 89¢€9 LET'8S L0°0 8TLIVS 900T - TO00T AN
000 0% - 1€0°9 LET'8S 110 LEOCTS 1007 - 8661 AN
000 0% - ocIet LET8S STo 199°61% L661 - 1661 AN
000 0$ - 161°C LEL'SS 810 AT ESRS 0661 AN
€90 £90°788°¢S L69 LYTET E€Y8S £€°0 6£0°6% e pue 6861 AW
(3509 [onj Jo Sa4 €) [IN] IS payIsnwy
(wea§oa g £1v3unjoA/QARUIIUL) S[IR] (IS PAB|NWI0JIY BT JIRSBII
IqeIeAY (4va4/suoy)
spug) (s) IPIYIA (uoy/g) {3ojouyda ],
(Kep/suoy) JO Iquiny iy aadiysod J13d suodnpYy SSIUIAIIIIYF
XON [B10] 1500 [e30 ] POPUWWLOIY SYiu[} XON pareunsy -3500) 19afoayg

w\ 5@\6@@%\

*600T W1 014 10] SABNENS ACAH PrOY UQ 10§ OLIBUNG Lreatmlp.d duQ




88°6 790°59L°T8 010°€ ¥101 Q0§
00°0 0$ - 89¢°9 00¢°LT  §|6T0 CLETIS 9007 - T00T AN
¥Z0 6LLT66 VS 81 1€0°9 00¢°LT $I8¥°0 $86°8$ 1007 - 8661 AW
990 P60°TE8°01S y6¢< 0gl’e 00sLz  $1190 €C0'LS L661 - 1661 AN
€T €9¢°710°¢cs 011 161°T 00¢°LT  $19L°0 €89°¢$ 0661 AW
¢L' $79°826°€9% €TeT LYTST 00¢°LT  §LET 6£1°¢S e pue 6861 AW
Mo.nNY DS
LLY 80LLET'LT $81°1 €301 qng
000 0% - 89¢°9 000°cT S |IT0 99¢°87$ 900T - THOT AN
00°0 0$ - 160°9 000°€T  § (6170 6E1°L1S 1007 - 8661 AN
0070 0$ - 0€1°¢t 000°¢€T  $|FTO 6EPELS L661 - 1661 AN
700 0T6°€05$ [ 161°C 000°€T  $]0g0 9r8°01$ 0661 AW
A $8L7€CL°9TS I L¥TET 000°€T  $ES0 0L6°5$ pLR pue 6861 AN
WoNNY AdA+ADT
LLl F06'+89° €T P8I w0, 4ns
0070 03 - 89€°9 000007 $ 100 PE18TS 9007 - TOOT AW
00°0 0$ - 16079 000°0T 188°91% 1007 - 8661 AW
000 0$ - 0ctet 000°0T 9¢TEIS L661 - 1661 AW
00 161°8EH$ ic 161°¢ 000°0Z 7897018 0661 AN
NA TLLOYTETS 911 LYTET 00070 €06°¢S B pue 6861 AN
ISAfEIR)) XON Ued]

(w804 £1vIUNJ0A/AADUIIUL) SHJOLIIY IDNAI(] JUIUIBIILIIYY 19F JINSLI
S 891°167°¢S ¥81°1 [¥10) qns
000 0$ - 150°9 000°SHS 970 YTLYTS 1007 - 8661 AW
00°0 03 - 0€Ict 000°¢Y$ 8€°0 S16'71$ L661 - 1661 AW
P00 0£6°¢86% 44 161°C 000°¢H$ €9°0 9T 01$ 0661 AW
R4 8T COETSS 911 LYTET 000°St$ S cTH TS 1oHIRT PUE 6861 AN
(XON 3 £'7 oWiBuy $/7007 AN Saprasdi) A1y A /2UIsUH S
08¢ SHS'EGH 9T 911 [©101 4ns
000 03 - oerel 000°0¥$ LTO T89'CES L661 - 1661 AN
00°0 0% - 161°C 000°07$ LEO ¢gecIs 0661 AN
08¢ SHECOT OF$ 911 LYTET 000°0F$ 611 TLLYS iIes pue 6861 AW
(XON 3  ursuy /1007 AIN) S9peaad)) a1y ApuIBUT PSI|
9T 768'189°0F 1'% j®Io L qns
9T 768°189°0%% 911 LYT'ET 000°¢E$ 780 €€0°9% Larpred pue 6861 AW

{(XON 8 9 2uI3ug 0661 AN SapeI3d() apIypAQUISHT (3531
0 66

(weiS01g KIvIUN{OA/AANUIIU]) UONRZILIIPOI JII[] € JNSEIN




%0 000t}
%l 000¢l 00001
%% 00001 000/
%S 0004 000V
%01 000v 0
(2,) uonesydpuad aneA A1)

(TYIN ® 491IN 3nq [[¥) uoneIUdd PAWNSSE pue BLINLD D

SOOLYDA [ISIP {8 10J 2%0S 1G] NSO 10} SpeY durldwio) paunssy
SACIQH-AABIH] 10] %408 3 SACUH WIPAA 10§ 9409 (Tt 2INSEIA] 10] $218Y 20ULI[dWIO)) PaUmssy
%0 “MEL< PUB 1951 NEI>TD %€ MOT>HD (%S NL>HD %01 > ADSWRIS0L] Jen|oA 0] BLAIID 12y U0HRHUSUd]

1$IJON

o8 990"¢68'L9€ B0 puvL)
LTL 0LY'EFT'EY 081°T0F 18101 NS
€S0 889 vEP ¢S 196761 [44 33 80CI0°0 191°LT$ sosng
€ee 198°8L9°6% TER9T coLes 01€L0°0 6618 SAAAH 8§ Sse1D
80 TTEE91 6% YL SYT6FI TOF00°0 $9€°0¢€8 SAUAH L-9 $8¥1)
810 61€7109°¢S 3CE9F 9t1'¢o FFIO00 TELESS SAUAH £-€ 5S¥1)
LE0 CO6°C68 718 L19°1TC FETEPY 8T0000 1L9°0vTS SAUAH 4T sse)
1070 0£0799¢S ISYIRR 011zt gE000°0 CO6'LES sLaat
10°0 LTECO01S F16'¥ 8C8°6 9900070 60FTES SAUWAY
(SAII1YIA IS 1Y) IR [ISIN( BIUIOFLED)
(wgaSoad {10jepuBy) [N [PSA(] PINIOJ[ED 1G9 INSBIY

SIS SLI'C9E'TL S09°1€ 1B10 ] qng
10°¢ LTOTLECS 8¥'8 709°01 86€% o we'is SACH-AAE2H 8661-661 AN
101 LYIE61°6% £TieT 6€5°8¢ 86¢8 910 S8Y'TS SAQQH-UNPIN 8661-C661 AW
(sauidug 8661-€661 AIV) USeUdY 2uIBu [3531(

(U1-ISBY  A10IBPUREY) WRIS0LJ YSEPIY/UONRIGIE) XON MO ARIPIIY (T LINSLIY
01°8C I8T'LOG'OIE 60€°01 986°0% %10,
- - - 899 900T - TOOT AW
yTo 6LL166'Y <8t 15079 100T - 8661 AW
990 ¥60°TES 01 F6¢ ogrel L661 - 1661 AW
0€0 666°656F 9L1 161'C 0661 AW
169 607 CTI 06T LES6 LYTET fotde] pue 6361 AN

s139l044 (181800




%08 SAQQH-Aresy v
%09 AQQH-Wnipal ZrIN
%08 lje agiLin
(v,) uonenauad| adAj ajdiysp RSB

TPIA % Q9[IA ‘uone.nauad pawnsse pue BLR3LD 4D




Alliance to Save Energy - Promoting Energy Efficiency World Wide: News: Energy-Effi... Page 1 of 13

Consumers
Educators
Policy Makers

e Associates

Media

Energy Professionals

Contributors

Events

Email Newsletter

Subscription

Sign up to receive
periodic updates from
Alliance to Save Energy

http://www.ase.org/content/article/detail/2683

~qu§ > News > Energy—EffiCienCy Provisions in the Energy Policy Act of 2005

Energy-Efficiency Provisions in the Energy Policy Act
of 2005
November 18, 2005

Following more than four years of
debate, the United States has a new
comprehensive energy bill for the first
time since 1992. The House of
Representatives passed the
conference report to The Energy Policy
Act of 2005 on July 28 by a vote of
275-156; the Senate followed suit the
next day, voting 74-26 in favor of the
bill: and President Bush signed the bill
(H.R. 8) into law on August 8, 2005
(PL 109-58).

Although the bill falls short of making
energy efficiency a cornerstone of our
nation's energy policy, there are
several important energy-efficiency
provisions that will help Americans
save money and energy while reducing
pollution. Below is a summary of the energy-efficiency measures inHR 6. For ~
more detailed information, please see the full text of the bill, which can be found
on the Alliance to Save Energy website at
http://www.ase.org/uploaded_files/policy/Energy_Bill_Final.pdf.

Click here for a print-friendly POF
version of this document

Buildings Energy Efficiency

Federal Building Energy Management:

Section 101 directs the Architect of the Capitol to develop a cost-effective energy
conservation plan for congressional facilities, to be presented to Congress by
February 4, 2006. The plan must include informational packets detailing ways to
save energy at the workplace. The Architect of the Capitol also is directed to
submit an annual report on congressional energy-efficiency measures.

Section 102 sets goals of reducing energy intensity (energy use per square foot)
of the buildings of each federal agency by 2 percent per year from 2006-2015,
compared to their 2003 energy use.

Section 103 directs all federal buildings to be metered by October 1, 2012, to the
maximum extent practicable with advanced meters that track energy use at least
hourly and provide data at least daily. No more than six months after the
Department of Energy (DOE) sets guidelines for the agencies (which must be

3/1/2006



Alliance to Save Energy - Promoting Energy Efficiency World Wide: News: Energy-Effi... Page 2 of 13

done by February 4, 2006), each agency must submit a plan to DOE detailing how
it intends to meet this requirement.

EH{BGY%%}%Q{Q Section 104 requires federal agencies to purchase products rated for energy
o efficiency under the Energy Star program or designated as energy-efficient by the
- ) Federal Energy Management Program (FEMP) of DOE. DOE is to establish

YoU DONT
WANNA CLICY HERE!
S Section 105 extends the Energy Savings Performance Contracts (ESPC) program
- for federal buildings to September 30, 2016. This program allows federal
agencies o partner with energy service companies that finance, install, and
maintain new energy-efficient equipment in government facilities. The
government pays for these energy-efficiency improvements using its utility
savings. By law, the government pays no more per month for utilities and EPSC
payments than it would have paid for utilities before the improvements. Once the
energy companies have been paid in full, significantly lower utility bills resuit.

guidelines for this provision by February 4, 2006.

Voluntary Industrial Energy-Efficiency Agreements

Section 106 authorizes DOE to enter into voluntary agreements with members of
the industrial sector to reduce the energy intensity of their production activities by
at least 2.5 percent per year from 2007-2016. DOE will publicize the
achievements of the industrial partners, who will be eligible for grants and
technical assistance from DOE.

Advanced Building Efficiency Testbed Program

Section 107 establishes a DOE Advanced Building Efficiency Testbed program, to
be led by a university, that will develop and test advanced energy-efficiency
technologies for federal and industrial buildings. $6 million per year is authorized
for fiscal year (FY) 2006 — FY 2008 ($18 million total).

Increased Federal Use of Recovered Mineral Components

Section 108 directs federal agencies to implement fully by August 8, 2006
procurement requirements and incentives for the use of recovered mineral
components (waste material or byproducts) in cement or concrete projects. An
Environmental Protection Agency (EPA) study is to examine the energy savings
and environmental benefits of the procurement requirements. A report on the
study must be submitted to Congress by February 8, 2008.

Federal Building Standards

Section 109 requires federal buildings to meet the 2004 International Energy
Conservation Code (IECC) for residential buildings and the ASHRAE Standard
90.1-2004 for commercial buildings. By August 8, 2006, DOE must establish
building energy-efficiency standards that direct new federal buildings to use at
least 30 percent less energy than mandated by either the ASHRAE standard or
the IECC.

Daylight Savings Time Extension

Section 110 extends Daylight Savings Time three weeks in the spring and one
week in the fall, starting in the spring of 2007. DOE must submit a reportto
Congress on the energy consumption impact of these changes by December
2007

Increased Use of Energy Efficiency in Management of Federal Lands
Section 111 directs federal agencies to use more energy-efficient technologies
when managing natural resources. Energy-efficient buildings and motor vehicles
are to be incorporated as much as possible on federal fands.
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Low-Income Energy Assistance Programs

Section 121 authorizes $5.1 billion per year for FY 2005 — FY 2007 ($15.3 billion
total) to the Low-Income Home Energy Assistance Program (LIHEAP), which
helps low-income households pay their energy utility bills. States can also use
some of this funding for weatherization assistance.

Section 122 authorizes $500 million for FY 2006, $600 million for FY 2007, and
$700 million for FY 2008 to the Weatherization Assistance Program, which assists
states in weatherizing low-income homes. It also changes the definition of “low-
income” to include income levels up to 150 percent of the national poverty level.

State & Local Energy-Efficiency Programs

Section 123 directs DOE at least once every three years to invite each state to
review and potentially revise its state energy conservation plan. For federal
assistance each state energy conservation plan must include at least a 25 percent
improvement in energy efficiency by 2012 as compared to 1990. Authorizes $100
million per year for FY 2006 and FY 2007, and $125 million for FY 2008 ($325
million total) for State Energy Program grants.

Section 124 authorizes $50 million per year for FY 2006 — FY 2010 ($250 million
total) to DOE for matching funding (up to 50 percent) for state programs to provide
rebates to consumers for the purchase of residential Energy Star appliances to
replace used appliances.

Section 125 authorizes $30 million per year for FY 2006 — FY 2010 ($150 million
total) to DOE to provide grants to state energy offices to assist local government
units in improving energy efficiency in public buildings and facilities through
construction or renovation of public buildings that use at least 30 percent less
energy than mandated by the IECC or than baseline energy use.

Section 126 authorizes $20 million per year for FY 2006 — FY 2008 ($60 million
total) to DOE to award grants to local governments, non-profit community
development organizations, and Indian tribe economic development entities to
improve energy efficiency and develop alternative energy in low-income rural and
urban communities.

Section 127 authorizes the existing State Technologies Advancement
Collaborative (STAC), a cooperative program of DOE and the states (the National
Association of State Energy Officials and the Association of State Energy
Research and Technology Transfer Institutions) for research and development of
energy efficiency, renewable energy, and fossil energy technologies. Such funds
as necessary are authorized for FY 2006 — FY 2010.

Section 128 authorizes $25 million per year for FY 2006 — FY 2010 ($125 million
total), and such sums as necessary for FY 2011 and later, to DOE for assistance
to states in setting and implementing building energy-efficiency codes. Up to one
half of appropriated funds above $5 million each year can be used for a new
program to fund state implementation of plans to achieve and document at least a
90 percent compliance rate with the codes. To qualify for the new program, states
must have adopted both a residential code that meets or exceeds the 2004 IECC,
and a commercial building code that meets or exceeds ASHRAE Standard 90.1-
2004. For states in which there is no statewide code, the money can go to local
governments that meet the above standards,

Energy Star Program

Section 131 authorizes the existing Energy Star program under DOE and EPA.
Energy Star identifies, labels, and promotes energy-efficient products and
buildings. The provision requires Energy Star regularly to update its criteria, and
sets transparency and lead-time requirements. It also requires DOE to set new
energy-efficiency qualifications for clothes washers and for dishwashers by

http://www.ase.org/content/article/detail /2683 3/1/2006



Alliance to Save Energy - Promoting Energy Efficiency World Wide: News: Energy-Effi... Page 4 of 13

January 1, 2006, effective January 1, 2007 (these criteria are used for the tax
incentives in Sec. 1334). New energy-efficiency qualifications for clothes washers
would again be required by January 1, 2008, effective January 1, 2010.

Energy-Efficiency Public Education

Section 132 directs DOE by February 4, 2006 to carry out a program to educate
homeowners and small business owners on proper maintenance of air
conditioning, heating, and ventilation systems, to ensure maximum efficiency.
Also, the Small Business Administration, with DOE and EPA, must develop a
program to help small businesses become more energy-efficient, building on
Energy Star for Small Businesses. As part of this program they may create a
Small Business Energy Clearinghouse to provide resources for small businesses
seeking to become more energy-efficient. Such sums as necessary are
authorized.

Section 133 directs DOE to convene a conference by February 4, 2006 to
establish an ongoing, self-sustaining national public energy education program.
Representatives from industrial firms, professional societies, educational
organizations, trade associations and governmental agencies will be invited. The
program will examine energy efficiency, the role of energy use in the economy,
and the impact of energy use on the environment. Such sums as necessary are
authorized.

Section 134 directs DOE to carry out a comprehensive energy-efficiency public
information campaign, including advertising and media awareness, to inform
consumers about the need to reduce energy consumption, benefits to consumers
and the economy, and ways of doing so. Specific measures are to include
maintaining and repairing heating and cooling ducts and equipment, weatherizing
homes and buildings, purchasing energy efficient products, and proper tire
maintenance. A report detailing the effectiveness of the program must be
submitted to Congress by July 1, 2009, and the program will end December 31,
2010. $90 million per year is authorized to the DOE for FY 2006 — FY 2010 (3450
million total).

Appliance Energy-Efficiency Standards

Section 135 establishes new federal appliance efficiency standards. New
standards are legislated for ceiling fan light kits, dehumidifiers, unit heaters,
torchiere lamps, medium base compact fluorescent lamps, 34-W fluorescent lamp
ballasts, mercury vapor lamp ballasts, illuminated exit signs, traffic signals and
pedestrian signals, commercial prerinse spray valves, and low voltage dry-type
distribution transformers.

In addition, DOE is directed to develop standards for vending machines by August
8, 2009, and for additional kinds of ceiling fan light kits by January 1, 2007. DOE
is to determine whether to set standards for battery chargers and external power
supplies by August 8, 2008. DOE is given the authority to regulate ceiling fan air
circulation, furnace fans, and products that serve more than one function. In
addition, DOE is to determine whether to update the dehumidifier standard by
October 1, 2009.

The provision sets associated definitions and test procedures, or directs DOE to
issue them. It preempts state standards and labeling upon enactment of new
legislated standards, and when a final rule is issued setting other standards,
except that preexisting state laws are usually preempted only when the federal
standard takes effect.

Section 136 legislates energy-efficiency standards on commercial package air
conditioning and heating equipment; commercial refrigerators, freezers, and
refrigerator-freezers; automatic commercial ice makers; and commercial clothes
washers.
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It also directs DOE to set standards on ice-cream freezers, self-contained
commercial freezers, refrigerator-freezers without doors, remote condensing
commercial refrigerators, freezers, and refrigerator-freezers by January 1, 2009,
and gives DOE authority to set standards for other such products and for other ice
makers. It requires DOE to determine whether to update most of the standards.
And it sets associated definitions and test procedures.

Product Energy-Efficiency Labels

Section 137 directs the Federal Trade Commission (FTC) to commence a
rulemaking by November 6, 2005 that considers the effectiveness of consumer
products labeling in assisting consumers to make energy-efficient purchasing
decisions, and considers changes to the labeling rules that could improve their
effectiveness. The rulemaking must be completed by August 8, 2007. A
rulemaking also must be done by the FTC on labeling requirements for ceiling
fans by February 8, 2007. FTC is given the authority to label other newly covered
products except dehumidifiers.

Intermittent Escalators

Section 138 directs the General Services Administration (GSA) to conduct a study
on the pros and cons of using intermittent escalators (escalators that only run at
the approach of a passenger). The study will address the prospective energy
savings and cost savings that would result from their use. A report on the study
must be submitted to Congress by August 8, 2006.

State and Utility Energy-Efficiency Programs

Section 139 directs DOE, with the National Association of Regulatory Utility
Commissioners and the National Association of State Energy Officials, to conduct
a study of state and regional policies that promote electric and natural gas
demand-side management programs run by regulated and nonregulated utilities.
The study is to include consideration of performance standards, funding sources,
infrastructure planning, consumer education, and returns on and disincentives for
such programs. DOE must submit a report to Congress on the study by August 8,
2006.

Section 140 directs DOE to establish a pilot program under which it will give
financial assistance to 3-7 states to carry out energy-efficiency programs that
reduce consumption of electricity or natural gas in the state by atleast 0.75
percent per year. $5 million per year is authorized for these programs for FY 2006
~ FY 2010 ($25 million total).

DOE Report on Missed Deadlines for Energy-Efficiency Standards

Section 141 directs DOE to submit a report to Congress by February 8, 2006 for
every new or revised energy-efficiency or water use standard that DOE has failed
to issue by the set deadlines. The report will explain the reasons for the missed
deadlines and set a new timetable. Every six months following the report — until
the adoption of the new standard — a new report must be submitted describing
DOE’s progress.

Energy Efficiency in Public Housing

Section 151 permits funds from the Public Housing Capital Fund to be used for
improvements to increase energy and water use efficiency in public housing. It
also clarifies the authority of public housing agencies to enter into energy-
efficiency contracts and to retain the savings.

Section 152 directs public housing agencies to purchase appliances designated
by Energy Star or by FEMP as energy-efficient, unless it is not cost-effective.
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Section 153 requires new and rehabilitated public housing that is funded by HOPE
V| revitalization grants to meet the 2003 IECC by September 30, 2006, or to meet
a standard that the Department of Housing and Urban Development (HUD) sets.

Section 154 requires HUD to develop a strategy to reduce utility costs through
energy-efficiency measures and energy-efficient design and construction of public
and assisted housing. A report on the strategy must be submitted to Congress by
August 8, 2006, and must be updated every two years.

Transportation Efficiency

Federal Alternative Fuel Vehicle Requirements

Section 701 requires federal dual-fuel vehicles (which can run either on gasoline
or diesel or on an alternative fuel such as ethanol) that are used to meet
alternative fuel vehicle (AFV) requirements to be operated on the alternative fuel.

Section 703 allows states and alternative fuel providers (mostly utilities) to ask
DOE for a waiver of AFV requirements if they can achieve the same petroleum
savings through some other means, while remaining in compliance with all
relevant vehicle emission standards. Fleets with waivers must report to DOE by
December 31 every year on their fuel savings.

Section 704 requires DOE to submit to Congress, by February 4, 2006, a study on
the effect that the Energy Policy Act of 1992 has had on developing AFV
technology, on increasing its availability in the market, and on the cost of AFVs.

Hybrid Vehicle Provisions

Section 706 directs DOE to establish a grant program to improve technologies for
the commercialization of hybrid flexible fuel vehicles and plug-in hybrid flexible
fuel vehicles. DOE is directed to issue a report to Congress by April 15, 2006 and
annually thereafter. Authorizes $3 million for FY 2006, $7 million for FY 2007, $10
million for FY 2008 and $20 million for FY 2009 ($40 million total).

Section 711 directs DOE to step up efforts to improve technologies used in hybrid
vehicles.

Section 712 directs DOE to establish a program, including grants to automakers,
to encourage domestic production of efficient hybrid and advanced diesel
vehicles, and authorizes such sums as necessary for FY 2006 ~ FY 2015 for this
program.

Clean Cities Pilot Program

Sections 721-723 direct DOE, with DOT, to establish a competitive grant pilot
program through the Clean Cities Program to provide up to 30 grants to state and
local governments and transportation authorities to acquire alternative fuel, fuel
cell, or hybrid vehicles; install fueling and other infrastructure; and conduct
operation and maintenance. The maximum amount of a grant will be $15 million
over no more than five years, and the grant cannot pay for more than half of the
project cost. DOE is to issue a report to Congress on the grants. in addition, by
August 8, 2008, and every year thereafter, DOE is to submit to Congress a report
evaluating the effectiveness of the program. Authorizes a total of $200 million for
these grants.
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Railroad Efficiency

Section 751 directs DOE, with DOT and EPA, to establish a public-private
research partnership with railroad carriers, locomotive manufacturers, equipment
suppliers and the Association of American Railroads to develop railroad efficiency
measures to increase fuel economy, reduce emissions, and lower costs. $15
million is authorized for FY 2006, $20 million for FY 2007, and $30 million for FY
2008 ($65 million total).

Aviation Fuel Conservation

Section 753 directs the Federal Aviation Administration and EPA to initiate a study
by October 7, 2005 to investigate the impact of aircraft emissions on air quality in
non-attainment areas, ways to promote fuel conservation measures for aviation,
and opportunities to reduce air traffic inefficiencies. A report must be submitted to
Congress within a year.

Diesel Fueled Vehicles

Section 754 directs DOE to step up efforts to improve diesel technologies in order
to meet Tier 2 emission standards and the heavy-duty emissions standards by
2010, and to develop new, more efficient diesel engines.

Bicycle Program

Section 755 establishes the “Conserve by Bicycling Program” in DOT. The
program creates up to ten pilot programs designed to encourage bicycle use in
place of motor vehicles. At least 20 percent of the cost of each project must be
provided by non-Federal sources. Furthermore, by August 8, 2007, the National
Academy of Sciences must submit to Congress a report on the feasibility of
converting motor vehicle trips to bicycle trips and on the pilot programs. $6.2
million is authorized to these programs, of which $5.15 million is for pilot projects,
$300,000 is for program costs, and $750,000 is for the study.|

Engine Idling Reduction

Section 756 directs EPA to begin a review by November 6, 2005 on mobile source
air emission models used under the Clean Air Act to determine if the models
accurately reflect the emissions of long-duration idling of heavy-duty vehicles. If
necessary, both the models and regulations are to be updated to ensure that the
emission reductions are being achieved by idle reduction technology. The
reviews must be completed and reported by February 4, 2006.

It also directs EPA, with DOT, by November 6, 2005 to establish a program
through EPA’s SmartWay Transport Partnership to support deployment of idle
reduction and energy conservation technologies. 50 percent of all costs must be
paid for by non-Federal sources. $19.5 million is authorized for FY 2006, $30
million for FY 2007, and $45 million for FY 2008 for heavy-duty vehicles ($94.5
million total). $10 million is authorized for FY 2006, $15 million for FY 2007 and
$20 million for FY 2008 for locomotives ($45 million total).

By February 4, 2006 EPA, with DOT, must complete and report on a study to
analyze all locations at which heavy-duty vehicles stop for long-duration idling.

Ultra-Efficient Engine Technology for Aircraft

Section 758 directs DOE and NASA to partner to develop ultra-efficient engine
technology for aircraft, with goals of at least a 10 percent fuel efficiency increase,
a 70 percent reduction in NOx air quality impacts, and exploring fuel cells and
alternate fuels. $50 million annually is authorized from FY 2006 — FY 2010 ($250
million total).
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CAFE Standards

Section 759 requires that dual-fuel vehicles, which can run either on gasoline or
diesel or on an alternative fuel such as ethanol, be labeled as such by September
1, 2006 in order to be eligible for the Corporate Average Fuel Economy (CAFE)
standards credit.

Section 771 authorizes $3.5 million per year for FY 2006 —~ FY 2010 ($17.5 million
total) to the National Highway Traffic Safety Administration (NHTSA) to set and
enforce CAFE standards.

Section 772 extends the CAFE standards credit for dual-fuel vehicles through
2010, and allows NHTSA to further extend it through 2014.

Section 773 directs NHTSA to study the feasibility and effects of significantly
reducing fuel use for automobiles by model year 2014. The study must include
examination of and recommendations for alternatives to CAFE standards, how
automakers can contribute, the potential of fuel cell technology, and the effects
such a reduction would have on gasoline supplies, the automobile industry, motor
vehicle safety, and air quality. The report must be initiated by September 7, 2005
and concluded by August 8, 2006.

Section 774 directs EPA to update the adjustment factors used in reporting fuel
economy testing (but not in CAFE compliance) to consider higher speed limits,
faster acceleration rates, temperature variations, use of air conditioning, shorter
city driving times, current fuels, and other fuel depleting features.

Energy-Efficiency Research and
Development

Energy-efficiency R&D

Section 911 authorizes DOE energy-efficiency research, development,
demonstration, and commercial application (RDD&CA) programs, with the
objectives of increasing the energy efficiency of vehicles, buildings, and industrial
processes; reducing U.S. demand for energy, especially foreign energy; reducing
the cost of energy and making the economy more efficient and competitive;
improving energy security; and reducing the environmental impact of energy-
related activities. $783 million is authorized for FY 2007, $865 million for FY
2008, and $952 million for FY 2009 for these programs ($2.6 billion total). It also
specifies sub-allocations for vehicles, solid-state lighting, electric vehicle battery
use, and motors,

Section 912 directs DOE, with an industry alliance, to carry out a Next Generation
Lighting Initiative on solid-state lighting RDD&CA, with periodic review by the
National Academy of Sciences.

Section 913 directs the Office of Science and Technology Policy by November 6,
2005 to establish an interagency group under DOE and the Department of
Commerce, and establish an advisory committee, to integrate federal, state, and
private sector efforts to reduce building costs. The group is to submit an
RDD&CA plan to Congress by August 8, 2006.

Section 914 directs DOE by December 6, 2005 to contract with the National
Institute of Building Sciences to assess current voluntary consensus standards
and rating systems for high performance buildings and recommend steps for
further development. It also directs DOE to establish a grant and technical
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assistance program for such voluntary standards.

Section 915 directs DOE to establish an RDD&CA program for the secondary use
of electric and hybrid vehicle batteries.

Section 916 authorizes the Energy Efficiency Science Initiative for competitive
energy-efficiency research grants, and requires an annual report to Congress.

Section 917 directs DOE to establish an advisory committee and to make grants
to establish a network of Advanced Energy Efficiency Technology Transfer
Centers, which are to encourage demonstration and commercial application of
methods and technologies that promote energy efficiency.

Distributed Energy and Electric Energy Systems R&D

Section 921 authorizes distributed energy and electric energy systems RDD&CA.
$240 million is authorized for FY 2007, $255 million for FY 2008, and $273 million
for FY 2009 ($768 million total).

Section 922 directs DOE to conduct RDD&CA to improve the energy efficiency of
high power density facilities such as data centers, server farms, and
telecommunications facilities.

Section 923 directs DOE to make competitive grants to consortia for the
development of micro-cogeneration technology, including residential combined
heat and power.

Section 924 authorizes DOE to provide financial assistance to consortia for
demonstrations of distributed energy technologies in commercial applications. It
also directs DOE to establish an RDD&CA program on small scale portable power
devices.

Section 925 authorizes RDD&CA programs on electrical transmission and
distribution systems, including transmission, load reduction, advanced metering
and load management, superconductor, distributed power generation, and other
technologies. Requires a 5-year plan by August 8, 2006, and a report two years
later.

Electric Utility Energy-Efficiency

Advanced Technologies

Section 1223 directs the Federal Energy Regulatory Commission (FERC) to
encourage deployment of advanced transmission technologies that increase the
capacity, efficiency, or reliability of transmission facilities.

Section 1224 authorizes DOE to pay an incentive of 1.8 cents/kWh for a fuel cell,
turbine, or hybrid power system or power storage system. Authorizes $10 million
per year for FY 2006 — FY 2012 ($50 million total).

Economic Dispatch Study

Section 1234 directs DOE, with the states, to conduct a study on current electric
utility economic dispatch procedures, possible revisions to improve the ability of
nonutility generation to be included in economic dispatch, and the potential
benefits to consumers. A report is to be submitted to Congress by November 6,
2005 and every year thereafter, including recommendations to Congress and the
states.

Net Metering
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Section 1251 requires states and nonregulated utilities by August 8, 2008 to
consider adopting a standard requiring electric utilities to make net metering
service, in which customers with on-site generation are billed only for the net
electricity provided by the utility, available to all of their consumers. Each electric
utility would also have to develop a plan to minimize dependence on a single fuel
source, and develop a 10-year plan to increase the efficiency of its fossil fuel
generation.

Smart Metering and Demand Response

Section 1252 requires states and nonregulated utilities by August 8, 2007 to
consider adopting a standard requiring electric utilities to offer all of their
customers a time-based rate schedule such as time-of-use pricing, critical peak
pricing, real-time pricing, or peak load reduction credits. Electric utilities would
also have to provide time-based meters and communications devices to their
customers.

DOE is responsible for educating consumers on advanced metering, funding pilot
projects, addressing barriers to demand response, and reporting to Congress by
February 4, 2006 on the benefits of demand response and on recommendations
for specific levels.

States the policy of the United States is to encourage demand response and to
encourage states to coordinate energy policies on a regional basis to provide
demand response services. DOE is to provide technical assistance to states and
regional organizations, and FERC is to report to Congress annually on demand
response resources, programs, actions, and barriers.

Cogeneration Purchase and Sale Requirements

Section 1253 ends a requirement that utilities purchase power from cogeneration
and renewable electricity facilities when those facilities have fair access to
wholesale markets for capacity and electricity. It also ends a requirement that
utilities provide such facilities with electricity when competing retail suppliers can
serve those facilities.

Interconnection Standards

Section 1254 requires states and nonregulated utilities by August 8, 2007 to
consider adopting a standard requiring electric utilities to provide interconnection
service to all their consumers, under which a consumer’s on-site generating
facility is connected to the utility’s local distribution facilities.

Economic Dispatch Regional Boards

Section 1298 directs FERC to convene regional boards to study the issue of
security constrained economic dispatch for different market regions. FERC is to
report to Congress by August 8, 2006 on the boards' recommendations.

Energy-Efficiency Tax Incentives

Commercial Buildings

Section 1331 creates a tax deduction for new and renovated commercial buildings
designed to use at least 50 percent less energy than mandated in the ASHRAE
Standard 90.1-2001. The amount of the deduction is up to $1.80 per square foot
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of building space; a smaller deduction is available for each of three building
systems—the building envelope, HVAC and hot water, or lighting system—that
meets comparable targets to be set by the IRS. Certification with inspection and
testing is required. For government-owned buildings, the designer may take the
credit. The credit will be available for buildings "placed in service” starting
January 1, 2006 and will expire on December 31, 2007.

New Homes

Section 1332 creates a tax credit for the builders of new energy-efficient homes.
The credit is equal to $2,000 for homes that use at least 50 percent less energy
than mandated in the 2004 IECC code (with at least 1/5 of the improvement due
to the building "envelope”), and $1,000 for manufactured homes either that use at
least 30 percent less energy than mandated in the 2004 IECC, or that meet the
requirements to be an Energy Star Labeled Home. Certification is required. The
credit will be available for homes “placed in service” starting on January 1, 2006
and will expire on December 31, 2007.

Residential Energy Property

Section 1333 creates a tax credit for homeowners who improve the energy
efficiency of their homes. The credit has an overall lifetime cap of $500 per
taxpayer. It includes the purchase and instaliation of:

o Exterior windows (including skylights): 10 percent of the cost, up to $200.
Insulation, exterior doors, or pigmented metal roofs: 10 percent of the total
cost, up to $500. Duct sealing and weather stripping or foam sealants may
qualify for the credit, depending on the IRS rules.

e Central air conditioner, heat pump, or water heater: up to $300 towards the full
purchase price.

s Furnace or boiler: up to $150 towards the full purchase price, and/or $50 for an
efficient air circulating fan.

e The insulation, windows, and doors must meet the requirements of the IECC
model building energy code. The heating and cooling equipment must meet
stringent efficiency requirements. The credit will be available for
improvements “placed in service” starting on January 1, 2006 and will expire
on December 31, 2007.

Appliances

Section 1334 creates a tax credit for manufacturers of energy-efficient
appliances. The creditis $100 for clothes washers; between $75 and $175 for
refrigerators, depending on their efficiency; and up to $100 for dishwashers,
depending on forthcoming Energy Star criteria. 1t only applies to increased
production of eligible appliances over a three-year rolling baseline. There is an
overall lifetime cap of $75 million per manufacturer, including a $20 million cap on
the least efficient eligible refrigerators. The credit will be available for appliances
produced starting on January 1, 2006 and will expire on December 31, 2007.

Residential Solar Equipment and Fuel Cells

Section 1335 creates a tax credit for individuals who purchase solar photovoltaic
cells, solar water heaters, and fuel cells to provide electricity or hot water for their
homes. The credit is equal to 30 percent of the cost of the equipment, up to
$2,000 each for photovoltaic cells and solar water heaters, and $500 for each half
kilowatt of capacity of fuel cell property. Certain efficiency requirements apply.
The credit will be available for equipment “placed in service” starting on January 1,
2006 and will expire on December 31, 2007.

Business Solar Equipment, Fuel Cells, and Microturbines
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Section 1336 creates a tax credit for businesses that install energy-efficient fuel
cells and stationary microturbine power plants. The credit for fuel cells is 30
percent of the cost, up to $500 per half kilowatt of capacity (like the residential
credit). The credit for microturbines is 10 percent of the cost, up to $200 per
kilowatt of capacity, with a limit of 2000 kWV. Certain efficiency requirements
apply. The credit will be available for equipment “placed in service” starting on
January 1, 2006 and will expire on December 31, 2007.

Section 1337 modifies a tax credit for businesses that install solar equipment.
The credit will be for 30 percent of the cost, and will apply to hybrid solar lighting
systems, as well as solar electricity, heating, cooling, and water heating systems.
The modifications will apply for equipment “placed in service” from January 1,
2006 through December 31, 2007,

Alternative Motor Vehicles
Section 1341 creates tax credits for purchasers of hybrid, diesel, alternative fuel,
and fuel cell motor vehicles.

The credit for new hybrid and advanced lean burn diesel cars and light trucks
ranges from $250-$3,400, based on fuel economy and lifetime fuel savings
compared to typical vehicles of similar weight. For new hybrid vehicles weighing
more than 8,500 pounds, the credit will equal 20-40 percent of the additional cost
of the hybrid vehicle compared to a comparable non-hybrid vehicle, with a cap of
$7,500-$30,000 depending on the weight of the vehicle. Certain emissions
requirements apply.

The credits for hybrid and diesel vehicles will be available for vehicles “placed in
service” starting on January 1, 2006. The credit will be phased out separately for
vehicles produced by each manufacturer. After a company has sold 60,000
eligible vehicles, the credit for that company’s vehicles will be gradually reduced
over the course of another year. The credit also will expire on December 31, 2009
for heavy-duty vehicles and December 31, 2010 for light-duty vehicles.

The credit for a new alternative fuel motor vehicle credit is equal to 50-80 percent
of the additional cost of the alternative fuel vehicle compared to a traditionally-
fueled vehicle, depending on the vehicle's air emissions, with a cap of between
$5,000 and $40,000, depending on the vehicle's weight. The credit will be
available for vehicles “placed in service” starting on January 1, 2006 and will
expire on December 31, 2010.

The credit for a new fuel cell motor vehicle ranges from $4,000-$12,000 for cars
and light trucks, depending on the year and fuel efficiency of the vehicle. The
credit for vehicles over 8,500 pounds is $10,000-$44,000. The credit will be
available for vehicles “placed in service” starting on January 1, 2006 and will
expire on December 31, 2014,

Innovative Technology Incentives:

Sections 1701-1704 authorize DOE to make loan guarantees for up to 80 percent
of the cost of projects that avoid, reduce, or sequester air pollutants or
anthropogenic emissions of greenhouse gases and that employ new or improved
technologies compared to existing commercial technologies. Eligible projects
include efficient end-use energy technologies, production facilities for fuel efficient
vehicles, efficient electric system technologies, and fuel cell technology, among

others. Authorizes such sums as are necessary for these loan guarantees.

Studies
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Site and Source Energy Measurement

Section 1802 directs DOE to contract with the National Academy of Sciences
(NAS) for a study to be completed by August 8, 2006 on whether energy use
should be measured for energy-efficiency standards at the site of use or through
the fuel cycle beginning at the source of energy production.

Telecommuting

Section 1803 directs DOE, with FERC, the Office of Personnel Management,
GSA, and the Department of Commerce, to study the energy conservation
implications of widespread telecommuting by federal employees, along with
regulatory barriers and other benefits. A report to the president and to Congress
is required by February 8, 2006.

Vehicle Oil Saving Technologies

Section 1805 directs DOE and EPA to study oil bypass filtration technology and its
use in federal fleets. Section 1806 directs DOE to study total integrated thermal
systems and their use in federal fleets.

Distributed Generation

Section 1817 requires DOE, with FERC, to study cogeneration and distributed
generation, and, after public comment, to report to the president and Congress by
February 8, 2007.

Natural Gas Shortage

Section 1818 requires DOE by February 4, 2006 to report to Congress with
recommendations for achieving a balance between natural gas supply and
demand, with recommendations including encouraging or requiring the use of
energy conservation or demand side management practices.

Vehicle Miles Traveled

Section 1827 requires DOE to have NAS study, and by August 8, 2007 report to
DOE and Congress on, the impact of land development patterns on vehicle miles
traveled and on petroleum use, and the potential benefits of information programs
and transportation policies and strategies.

Congressional Buildings

Section 1829 requires the Architect of the Capitol to study, and by February 4,
2006 report to Congress on, how to make the Capitol complex more energy
efficient, and the feasibility of installing a garden and distributed generation on the
Dirksen Senate Office Building Rooftop. Authorizes $2 million a year for FY 2006
—~FY 2010 ($10 million total).

Economic Dispatch
Section 1832 directs DOE to do the same study as in Sec. 1234.

sen energy efficiency
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Transportation Under SAFETEA-LU
inside the new federal transportation funding law

Sections of this article:

* SAFETEA-LU Overview

* Planning

* Transit

* Bike, Pedestrian & Safety
* Environment

* Tolling

* Highway & Infrastructure
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SAFETEA Overview: President Signs $286.4 Billion Transportation Bill

* FEDERAL PROGRAMS REAUTHORIZED THROUGH 2009; ISTEA STRUCTURE INTACT

On August 10, President Bush signed the Safe, Accountable, Flexible, Efficient Transportation Equity Act - a Legacy for Users (SAFETEA-
LU) into law. The $286.4 billion new law reauthorizes federal surface transportation programs through 2009. The new faw comes after
twelve temporary extensions of the previous authorization, TEA-21, which officially expired on September 30, 2003. The slow route to
passage was largely due to disagreement over the total level of funding and the minimum rate of return for each state, While SAFETEA-LU
represents an historic high in federal transportation spending, the total funding falls short of what many on Capitol Hill had hoped to
achieve.

SAFETEA-LU essentially maintains the programmatic structure and funding balance established in 1991's ISTEA and continued in TEA-21,
The new law extends the five current so-called core programs and adds a new core program. The six programs are interstate maintenance
(IM), national highway system (NHS), surface transportation program (STP), bridge and bridge maintenance, congestion mitigation and
air quality (CMAQ), and the new highway safety improvement program (HSIP). The law provides an approximate 80:20 ratio of highway
to transit spending, a level similar to TEA-21.

Under TEA-21, all states were guaranteed to receive a return of at least 90.5 percent of gas tax receipts from the state paid into the trust
fund. This minimum guarantee program becomes the equity bonus program in SAFETEA-LU and the minimum is boosted over the course

of the bill to 92 percent. The percentage will stay at 90.5 through FY 2006, increase to 91.5 in FY 2007, and settle at 92 for FY 2008 and

2009. Many so-called donor states pressed for a 95 percent minimum return but that proved impossible to achieve without increasing the
bill's total spending.

Planning: More Funding; Modest Changes * PL FUNDS INCREASED TO 1.25%
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Among the top priorities of planners for reauthorization was securing an increase in the set aside for Metropolitan Planning Organizations
(MPOs). SAFETEA-LU boosts planning funding (PL funds) from 1 percent to 1.25 percent. The 1,25 percent is a mandatory takedown from
STP, IM, CMAQ, NHS, bridge, and transit authorizations. Over the six years of the legislation, metropolitan planning will receive $463.2
million, Congressional negotiators rejected Senate-approved language raising the PL set aside to 1.5 percent. In addition to providing an
increase in planning funding, the law also includes language stipulating that states have 30 days after receiving a PL reimbursement
request from an MPO to provide the funds.

The new law makes a number of modest changes to the transportation planning process. The final version rejected earlier proposals from
the Bush Administration to combine the Transportation Improvement Program (TIP) and the Long Range Transportation Plan (LRTP).
Under SAFETEA-LU, TIPs must be updated at least every four years. Investmenis in pedestrian and bicycle facilities are to be included in
the published annual list of projects. In non-attainment and maintenance areas, LRTPs will be updated every four years. LRTPs are slated
for updat s at least every five years for attainment areas. Of course, MPOs are free to complete updates more frequently.

The list of factors that must be considered during the planning process was expanded so that safety and security are now separate
planning factors. SAFETEA-LU incorporated useful new language that requires MPOs to consult with other state planning activities,
particularly habitat and environmental plans. The law also states that the planning process is to promote consistency between

transport ation improvements and local planned growth patterns. A variety of requirements for public participation in the development of
LRTPs are included in the law, including identifying users of bike and pedestrian facilities and expanding provisions reiated to visualization
techniquess and the internet.

States and MPOs wili not be required to abandaon their established plan and program update cycles immediately to implement changes in
the law. However, plans must meet the new statutory requirements by July 1, 2007, U.S. DOT will issue quidance on a schedule for
implementation.

[SAFETEA-LU Section(s): 1107, 6001]
Transit: Bill Guarantees $52.6 Billion * SMALL STARTS PROGRAM ESTABLISHED

Guaranteed transit funding in SAFETEA-LU totals $52.6 billion, an increase in total spending of 46% over TEA-21. The law specifies $8.6
billion in FY2006 rising to $10.3 billion in FY 2009. The New Starts program is slated to receive $9.3 billion over the life of the bill. The law
does not change the current federal share (80%) for New Starts, as had been previously proposed. Several changes to FTA's rating and
review system for proposed New Starts are included in the final bill, and FTA will implement these changes in a forthcoming rulemaking.

SAFETEA-LU creates four new transit programs: Small Starts, Growing State and High Density States, New Freedom, and Alternative
Transportation in Parks and Public Lands programs. The Small Starts program supports transit projects with a federal New Starts share
below $75 million (total costs cannot exceed $250 million). The program will primarily benefit streetcar, troiley, and bus rapid transit
projects. Smart Starts will be funded at $200 million per year beginning in £Y 2007. Projects are eligible for an expedited review process.
Funding for the program is provided through a set aside of the capital investment program.

Growing States / High Density isn't so much a new program as a new method for distributing transit funding. SAFETEA-LU calls for
distributing funding to the urbanized area formula and rural formula programs under new factors. Half of the funding wiil be available
under a formula based on population forecasts. The other half is distributed to states with population densities exceeding 370 persons per
square mile. High density funding is apportioned only to urbanized areas within those states.

The New Freedom program provides formula funding for transportation services for persons with disabilities beyond existing ADA
requirements. New Freedom funding in SAFETEA-LU totals $339 million.

Recognition of the growing problem of congestion and auto-related pollution in National Parks, led to the inclusion of the Alternative
Transportation in Parks and Public Lands program in SAFETEA-LU. The Departments of Transportation and Interior will coliaborate on
identifying new capital projects in National Parks and on federal land that improve mobility, reduce congestion, and ease air pollution. The
program is funded at $96.9 million.

The Jobs Access and Reverse Commute (JARC) program is continued in this reauthorization. However, JARC will be converted from the
current competitive discretionary grant structure into a formula program. The formula is based on a combination of total population and
the ratio of low-income citizens and welfare recipients. JARC spending, $851.5 million in all, must be coordinated with the New Freedom
and Elderly and Disabled programs.

An effort to increase the transit commute benefit to a level equal to that provided for parking was rejected. The bill lifts an earlier
restriction on federal agencies providing shuttle service to transit facilities.

[SAFETEA-LU: Title 3]
Bike, Pedestrian & Safety: New Safe Routes to School Program Created * BILL SUPPORTS SAFETY, TRAIL PROGRAMS

As the new law's acronym implies, safety programs receive particular attention in reauthorization. The Highway Safety Improvement
Program is now a core program, separately funded for the first time. A total of $5.1 billion is provided for FY 2006 - 2009. Of that total,
$880 million is set aside for the Railway-Highway Crossing program and $90 million for rural high-risk roads. The balance will be
distributed to the states based on a formula considering lane miles, vehicle miles traveled, and fatalities.

The new safety funding is designed to give states flexibility in the selection and design of projects. However, states are required to
develop and implement a strategic highway safety plan. States are required to submit annual reports detailing progress and safety plan
implementation. Safety should also be given heightened consideration in TIPs and LRTPs because safety and security are noted in the

legislation as separate planning factors.

Among the bill's most important new programs is the Safe Routes to School program. The initiative will receive $612 million over the life
of the law to make it safer for children to walk or bicycle to school. Funding for Safe Routes to School will be distributed to states in
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