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1. Executive Summary

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

AR-1 Anti-Idling Policy at the Port of Cleveland

AR-2 Ground Support Equipment (GSE) Replacement with Electric, CNG, or
Hydrogen

AR-3 Anti-Idling Policy at Cleveland-Hopkins International Airport

AR-4 Free Pick-Up/Drop-Off Parking Lot at Cleveland-Hopkins International
Airport

AR-5 Parking Garage - Improved Signage at Cleveland-Hopkins International
Airport

AR-6 Idling at Railroad Switchyards - Auxiliary Power Units on Switch Yard
Locomotives

AR-7 Hybrid Electric Locomotives

AR-8 Construction Equipment - Lean-NOx Retrofits

AR-9 Construction Equipment - Exhaust Gas Recirculation (EGR) plus Diesel
Particulate Filters (DPF)

AR-10 Construction Equipment - Selective Catalytic Reduction (SCR)

AR-11 Construction Equipment - Replacing Older Engines with Newer Engines

AR-12 Clean Marina / Clean Boater Programs

AR-13 Portable Fuel Containers - OTC Model Rule

AR-14 Portable Fuel Containers - Incentives for Accelerated Phase-In

AR-15 Diesel Agricultural Tractors - Lean-NOx Retrofits

AR-16 Diesel Agricultural Tractors - Replacing Older Engines with Newer
Engines

In addition, multiple issues were identified for further study.
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II. Introduction

The NOACA Air Quality Public Advisory Task Force established Work Groups for
Mobile Sources, Point Sources, Area Sources, Long-Term Planning Options, 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 Il 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 Area Source Work Group explored potential emission reduction options for sources
of air pollution associated with:

e airplanes, airports, their ground support vehicles and their passenger traffic

e railroads, their traffic, their switchyards and their loading equipment

e commercial marine vessels, their truck traffic and their loading equipment

e recreational boats, jet skis, snowmobiles, and other recreational vehicles

e construction equipment

e industrial equipment such as forklifts and tow motors

e all other nonroad engines, such as lawnmowers and landscaping eqiupment

Sources of air pollution that belong to small industrial sources, although commonly
referred to as “area sources,” were covered by the Point Source Work Group, as was air
pollution resulting from residences and consumer activity.

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.
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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; ;.

B. Area Source Work Group Membership

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

Ted Esborn, McDonald Hopkins, Chair

Bob Farley, Team NEO

Ed Fasko, Ohio EPA — Northeast District Office

Rick Harkins, Lake Carriers’ Association

David Hearne, City of Cleveland, Division of Air Quality
Stephen Pfeiffer, Cleveland-Cuyahoga County Port Authority
Dana Ryan, Cleveland Hopkins Airport

Linda Sekura, NASA-Glenn

JoAnn Uhlik, Greater Cleveland Partnership

C. Meetings
The Area Source Work Group met on:

September 19, 2005
October 11, 2005
November 28, 2005
January 23, 2006

each time at NOACA's offices. The Work Group also met on February 1, 2000, at the
Cuyahoga River for a tour of the marine vessel "FRED R. WHITE," an ore carrier, which
was docked there for diesel engine maintenance work.

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:

Quantifiable

Enforceable

VOC Reductions in Tons Per Day
NOx Reductions in Tons Per Day
Technically Possible

Successful Implementation Elsewhere
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Require State Legislation/ State Rules/ Local Ordinances
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 each of the
sectors under study.

Marine Vessels

In 2002, according to Ohio EPA, based on USEPA, commercial marine vessels were
identified as contributing:

45.3 tpd oxides of nitrogen (NOx)

The data, which represent estimates made by the United States Environmental Protection
Agency (USEPA), was questioned as being too high. The estimates were made using
Category 3 engines, whereas Lake Erie only has Category 2 engines on lake carriers.
Also, fuels that were not as clean-burning as Diesel #2 were used in the calculations,
whereas lake carriers burn only Diesel #2.

The Lake Carriers' Association performed a microinventory of the Great Lakes ships for
the Port of Cleveland, only. The Association concluded that ships coming to the Port of
Cleveland contributed:

0.277 tpd NOx

The number would increase somewhat if the other ports were added to it. However, the
Port of Cleveland is the largest in the nonattainment area.

Railroads

According to Ohio EPA, based on USEPA, railroads were identified as contributing:
0.77 tpd VOCs

17.5 tpd NOx

However, work performed by Environ, a subcontractor of the Lake Michigan Air
Directors' Consortium (LADCO), determined that railroads in Northeast Ohio
contributed:

1.10 tpd VOCs

23.49 tpd NOx
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A chart demonstrating the totals for trains appears in the section of the Report on
Railroads.

Airplanes and Airports

According to Ohio EPA, based on USEPA, aircraft (at large airports only, including no
small county airports) contributed:

0.55 tpd VOCs

1.86 tpd NOx

The ground support equipment and vehicles for airports, ports, and railroads were
included in the category of Off-Highway Vehicle, Diesel, contributing together,
according to Ohio EPA:

4.11 tpd VOCs

34.58 tpd NOx

Some of the ground support equipment and vehicles were also included in the category of
Off-Highway Vehicle, Gasoline 4-stroke, which together contributed:

19.37 tpd VOCs

6.33 tpd NOx

A chart showing all of the nonroad equipment, such as ground support equipment,
construction equipment, lawnmowers, and others, appears in Appendix A.
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II1.  Emission Reduction Options Under Consideration

A, Marine Vessels, Shipping, and Ports

The Northeast Ohio nonattainment area has several ports:

Port of Cleveland, operated by the Cleveland-Cuyahoga County Port Authority
Port of Lorain

Port of Fairport Harbor

Port of Ashtabula

Port of Conneaut

Port of Cleveland

The vast majority of international shipping activity occurs at the Port of Cleveland. The
Lakeside Port facilities include 8 international docks covering 100 acres on the east side
of the Cuyahoga River and a 45-acre facility, the Cleveland Bulk Terminal, located on
Whiskey Island. Private dock facilities on the Cuyahoga River receive the majority of
the interlake bulk cargoes.

The Port of Cleveland averages 12.5 million tons of cargo per year, which includes
700,000 tons of international cargo. The remaining tonnage is interlake bulk cargo.

Shipments at the Port of Cleveland include iron ore, limestone, steel, heavy machinery,
cement, sand, and slat in support of local manufacturing and construction. The Port
currently handles no container traffic; that cargo moves through the East and West Cost
ports of the United States because of vessel size restrictions on the St. Lawrence Seaway.

The interlake vessels that call Cleveland are self-unloading bulk carriers and therefore do
not require shore-side equipment for discharge.

International vessels carrying steel and machinery require shore cranes for unloading and
lift machines for handling. The Port of Cleveland has 26 diesel fork lift machines and 4
shore cranes for handling cargo. Both the cranes and the lift machines were retrofitted in
December 2005 with particulate matter filters.

Truck traffic on the Port facilities on the lakefront appears to generate significant air
emissions. The number of truckloads annually is 60,000. At the bulk-handling facilities
on the Cuyahoga River, large front-end loaders move the cargo to truck. That volume 1s
approximately 300,000 truckloads based on the totals of stone, cement, and sand moved.
Iron ore goes directly into steel production, not to truck. Salt moves from the mine
directly onto the vessel.

In 2005, 959 ship-visits (port calls) were made to the Port of Cleveland.
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Most of the lake carriers on Lake Erie use diesel locomotive engines (Category 2 - EMD
645) and burn # 2 diesel oil. Bunker "C" oil is not used. The lake carriers can have a
lifetime up to 60 years, with consistent diesel engine maintenance.

However, the average age of international ships ("salties") in 2002 was 15 years, but the
average age in 2005 was only 8 years. Improvements in the form of new engine designs
have been made for international ships. Of the 959 port calls, approximately 100 each
year are from international ships.

Port of Lorain

A small amount of domestic tonnage is handled at the Port of Lorain. The Port handles
only a few international vessels annually. Interlake bulk tonnage include iron ore,
limestone, cement, and gypsum.

Port of Fairport Harbor
Some shipping is done through the Port of Fairport Harbor, particularly involving sand
and gravel, as well as salt. No international cargo goes through the Port.

Port of Ashtabula / Port of Conneaut

The Port of Ashtabula handles international bulk cargo movements and some
international general cargo. Interlake tonnages of coal, stone, iron ore, etc., make up the
majority of the tonnage. The Port has significant shipping traffic but little opportunity for
improvements to loading equipment. The loading equipment does not include forklifts,
but instead uses equipment that deposits cargo directly into rail cars.

Marine Vessel Air Pollution Reduction Options

Docking Practices

Docking practices such as port electrification, known as “cold-ironing,” were discussed
as valuable in large ports that serve container ships and cruise vessels. However, the
Work Group did not study cold-ironing further for Northeast Ohio because of the
extremely large costs associated with installing cold-ironing equipment at the ports, and
the limited benefit received. Lake carriers, unlike ocean-going vessels or cruise ships,
dock for only 4-6 hours at a time.

Engine Design
As stated above, the Port of Cleveland handles approximately 900 commercial ship

arrivals (port calls) per year with approximately 100 of those ships being international in
origin. Ocean-going ships have a shorter life than the domestic Great Lakes vessels, thus
their engines are generally newer and have more current air emission technology features.
Also, USEPA has issued more stringent air emission requirements for all marine diesel
engines, but it is unlikely that Great Lakes vessels will be replaced or re-engined
with the newer diesel engines in the near future. In addition, the supporting tugboats
are unlikely to be replaced.
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Engine retrofit technologies were explored by the Work Group for emission reduction
benefits. A tour of an ore carrier was made to view the diesel engines and the hold in
which they are housed. Very little room exists in the hold of the ship for additional
pollution controls. Retrofitting would be very expensive in such lake carriers.

The following chart, taken from "The Need to Reduce Marine Shipping Emissions: A
Santa Barbara County Case Study" by the Santa Barbara County, CA, Air Pollution

Control District, shows various retrofit control technologies that could be installed on
large vessel engines:

Table 2: Performance Attributes Summary of NOx Control Technologies for
Existing Engines,

Nominal

Nominal

Nominal

Control Technolozy _\T)x‘ Reduction in Iucrén??d f\'e‘:t Pl"ﬁfjllf g}iil:i;:’;;

g3 Re{lmrmn PM and other | Fuel Use Value ($) ($:ton NOx}

(%) Pollutants (%) (%o} T
Afrercooler upzrade 14 -1 2 S184.000 5620
Engine derating 14 -10 4 S386.000 $9332
Fuel pressure increase 14 -21 2 §523
Injector uperade 14 -21 2 ) S410
Inyection Time Retard 19 -11 4 3203 000 5618
Water m combustion air 28 1 3 S363 000 5408

Exbaust gas recirculation 34 -5 g 516,900 000 $16.377

Water/fuel emulsion 42 e 2 325,000 5284
Selective casalviic 3 0 o $475 000 5327

reducton

The issue of possible particulate matter filters will be re-visited during the PM; 5 SIP
development work.

Fuels

Commercial ships generally use diesel fuel. The use of low-sulfur diesel will result in
particulate matter emission reductions. Beginning in 2007, all diesel fuel sold for marine

use must meet USEPA low-sulfur requirements. The Work Group will review the subject
during the PM, s SIP development work.

The Work Group explored the possibility of using either an emulsified diesel fuel
(PuriNOx by Lubrizol) or using biodiesel.

a.

PuriNOx

Each lake carrier, when re-filling with fuel, takes on approximately 85,000 gallons.
There is no ability to build a PuriNOx blender that would hold the amount of fuel
necessary to fill ships.
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