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Overview

• Railroads and Air Quality
• Characterizing Railroad Emissions 

– ERTAC: Inventory Development Collaboration

– CMAQ ambient project (Atlanta GA)

• Locomotive Emission Reduction Projects
– CMAQ award (Atlanta, Macon, and Rome GA)
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Atlanta, GA on Sept 11, 2002 after 8 ‘orange’ level O3 days.

• National Ambient Air Quality Standards (NAAQS)
• Over 127 million people lived in nonattaining counties 

in 2008 (EPA).  Impacts range from decreased quality 
of life to premature death. 

• States are responsible for ‘attainment’ of the NAAQS.
• The vast majority of exposure is due to ozone (O3) and 

particulate matter (PM) concentrations ... 

U.S. Air Quality and the NAAQS
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Air Quality Issues of Concern
Counties exceeding an O3 standard

State Average Potential Cancer 
Risk from Outdoor Ambient 
Levels of Toxic Pollutants  in 
2000 (CARB, 2004). 

Counties exceeding a PM2.5 standard

Emerging Issues:  Toxics and Greenhouse Gases
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Railroad Extent and Type

Locomotives
Line-Haul~ 4500+ HP, 40+ years, between cities and states.
Switchers~ up to 2500 HP (road and yard), generally retired 
line-haul locomotives, older and high emitting, in railyards.

Railroad 
Category

Definition 
by Revenue

Class I  (7 in 
US + Amtrack)

$346.8M +

Class II 
(Regional)

$346.8M to 
$40M

Class III 
(Shortline)

less than 
$40M

About 550 Class II and III 
Railroads combined.
http://www.aslrra.org/about_aslrra/faqs/
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Species Resulting Pollutant(s)

NOx Ozone, PM2.5 (nitrate, OC), NOx

PM2.5 PM2.5 (as elemental carbon)

SO2 PM2.5 (to sulfate), SO2

VOCs (HC) Ozone, PM2.5 (to organic carbon), 
Greenhouse Gases

CO, CO2 CO, Greenhouse Gases

Toxics HAPs and Mobile Source Air 
Toxics (gas and particle phases)

Soil dust 
and metals

PM2.5, toxics 

Railroad Emissions of Interest

FS#8
Inman

Howells

Tilford

1000 ft
200 m

Line-haul, shortline, and yard locomotives and associated equipment:
Engine specific emission factors
(loco grade diesel combustion)
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Air quality management modeling tools rely heavily on emissions 
estimates.  Railroad-related emissions estimates are highly uncertain, 
although all estimates indicate that the levels of emissions are
significant in many areas. Emissions can be over- or under-estimated.

Development of the 2002 Locomotive Survey for New York State (NYSERDA, Feb 2007)

For context, in Atlanta nonattainment counties, ‘stationary’ sources of 25 tpy NOx 
and higher must meet Title V reporting and emissions level requirements. EPA 
estimates one switcher emits approximately 22 ton/yr NOx. This level of 
uncertainty can effect our ability to understand local atmospheric chemistry.

Need for Better Information
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Benefits of Rail
• Cost effective freight services. 
• Strong safety record for shipping. 
• Reduce highway congestion (a typical train is equivalent 

to several hundred trucks).
• Three or more times more fuel efficient than trucks.
• Currently produces less emissions compared with 

moving similar tons of freight by truck.

http://www.aar.org/getFile.asp?File_id=364
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GA Air Quality, Population, and Railroads

Red: PM2.5 and ozone 
nonattainment

Purple: Ozone 
nonattainment

Green: 5 Urban Core 
Counties (Cobb, 
Fulton, Gwinnett, 
Dekalb, Clayton) 

Blue lines: Railroad 
tracks

Bluesquares: 
population density



GA EPD Air Protection Branch
Source: GA DOT

Rail Yards GA DOT

Rail Activity in the Urban Core
Traffic Density (GTM) GA DOT



Atlanta Urban Core Monitors and Annual Avg PM2.5
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ERTAC
Eastern Regional Technical Advisory Committee
• Voluntary, technical organization comprised of state air 

quality agencies and RPOs east of the Mississippi. 
• Coordinated by LADCO and executed by motivated 

state staff.

Goals and Principles
• Achieve consensus on preferred data sources and 

inventory methodologies.
• Promote consistency while respecting state-specific 

approaches.
• Focus on issues likely to have the biggest impact in air 

quality modeling.

� Coordinate 2008 inventory development …
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Priority ERTAC Projects

• Agricultural Ammonia
• Area Source Comparability
• Rail
• Marine
• Primary OC from Onroad
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The ERTAC Rail Subcommittee

Name Organization

Allan Ostrander MI Dept. of Environ. Quality 

Amanda Carter AL Dept. of Environ. Manag. 

Ashley Mixon 
SC Dept. of Health and Environ. 
Control (SC DHEC)

Bob Wooten 
NC Dept. of Environ. and 
Natural Resources

Carla Bedenbaugh SC DHEC

Chad Wilbanks SC DHEC

Dennis McGeen MI Dept. of Environ. Quality

Douglas 
Malchenson 

PA Dept. of Environ. Protection 

Eric Zalewsky NY Dept. of Environ. Conserv.

Grant Hetherington WI Dept. of Natural Resources

Jim Boylan GA Environ. Protection Div.

Julie McDill 
Mid-Atlantic Regional Air 
Manag. Assoc. (MARAMA)

Name Organization

Kelley Matty PA Dept. of Environ. Protection

Kevin McGarry NY Dept. of Environ. Conserv.

Laurel Driver US EPA OAQPS 

Lisa Higgins ME Dept. of Environ. Protection 

Mark Janssen 
ERTAC/ Lake Michigan AirDirectors 
Consortium (LADCO) (Co-Chair)

Matthew Harrell IL Environ. Protection Agency 

Michelle Bergin GA Environ. Protection Division (Co-chair)

Mike Koerber LADCO 

Richard Dalebout MI Dept. of Environ. Quality 

Sam Long IL Environ. Protection Agency 

Stacy Allen MO Dept. of Natural Resources 

Tracy Anderson AL Dept. of Environ. Manag. 
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Benefits of an Improved Rail Inventory in 
addition to support of public health protection

• Support the SmartWay Transport Partnership goals and 
demonstrate progress.

• Establish credibility in comparisons of greenhouse gas 
impacts and other ‘green’ endeavors.

• Quantification of potential emissions reductions for 
cooperative funding of advanced technologies (e.g. 
Genset switchers under the CMAQ or DERA programs) 
and of reductions due to ongoing improvements.

• Identification of potential efficiency gains in operations 
(e.g. identify links for improved practices/ fuel 
efficiency, anti-idling practices and devices).
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ERTAC Rail Inventories
Nationwide for 2007/2008 activity

•Class I line-haul 
– link-level emissions based on 2008 tonnage with railroad-

specific emission factors aggregated to state and county 
levels. Link-level data release will be considered for special 
projects. (Complete)

•Class I railyard switchers 
– based on either line-haul tonnage or Federal Density Coding 

using railroad-specific emission factors. (Complete but being 
improved) 

•Shortline and Regional (Class II and III) locomotives
– link-level by average fuel use per mile. (Complete)
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GA CMAQ Rail Projects
Congestion Mitigation and Air Quality Program (SAFETEA-LU, 

US DOT)
– Projects selected by Georgia DOT, State Air Quality Partners, Statewide 

Metropolitan Planning Organizations, and the State of Georgia.

– GENSETS:   GA EPD was awarded $41.6M through GDOT for up to 70% 
of the cost of retrofitting traditional switcher locomotives to ‘genset’
switcher locomotives for use in specified GA PM2.5 nonattainment areas 
(Atlanta, Macon, and Rome). An additional $3.5M was provided by the 
Middle Georgia Clean Air Coalition under HPP for gensets around Macon. 

– MONITORING:   The award includes an ambient air quality monitoring 
and analysis program to evaluate the air quality impact of the genset 
locomotive retrofits and to better characterize emission sources
contributing to the Fire Station #8 monitor.  This project was awarded to 
researchers at GA Tech, who will be joined by a companion project 
through the US EPA.
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Replace the single large 
traditional locomotive engine 
with 2 or 3 advanced large 
diesel engines (~700 hp each).
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Genset Switcher Conversions
Switcher Engine Emission Standards
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Gensets also use 25-35% less fuel, with associated 
decreases in other emissions (e.g. CO2, toxics) 
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Thank you ...

Michelle Bergin
michelle.bergin@dnr.state.ga.us            404-362-4569


