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  “Path Forward” Measures/Programs 

• Awareness/education, voluntary, mandatory 
• Short-term and longer-term 
• Address an array of sources 

 
    See epa.gov/ozonepmadvance 

“Measures and Programs”  
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WELCOME! 
• Identifying the Impact of Mobile Sources in PM 

Advance Areas 
 

• National Regulations Affecting Mobile Source 
Emissions 
 

• PM 2.5 Reduction Programs and Initiatives 
– Diesel Emission Reduction Strategies 
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PM Advance Areas 

South 
Carolina 

Minnesota 

Middle 
Georgia 
(Macon) 

Springfield, MO 

Butte-Silver 
Bow, MT 

Helena, MT 

New 
Orleans, 

LA 

Lake View, OR 

Baton 
Rouge, 

LA 

South 
Central 

Louisiana 

Southwest 
Louisiana 

Yakima 
Region, WA 

Delaware 

Lafayette,
LA 

Houston, TX 

Presenter
Presentation Notes
This basic map shows the location and name of the PM Advance Areas. Where individual areas may include multiple counties, the group name is displayed (as with Springfield Missouri).



Data Sources 

 
• PM2.5 Design Values 

– Used to designate and classify nonattainment areas, 
as well as to assess progress towards meeting the 
NAAQS 

– http://www.epa.gov/airtrends/values.html 
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http://epa.maps.arcgis.com/home/item.html?id=cebb0a58be64484cbf3b0a5c0a960682
http://epa.maps.arcgis.com/home/item.html?id=cebb0a58be64484cbf3b0a5c0a960682


PM2.5 Design 
Values 2010-2012 
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The level of the 2012 annual 
NAAQS for PM 2.5 is 12.0 
micrograms per cubic meter 
(µg/m3).   
 
The design value for the annual PM 
2.5 NAAQS is the 3-year average 
annual mean concentration.  

The level of the 2006 24-hour NAAQS 
for PM 2.5 is 35 µg/m3.   
 
The design value for the 24-hour PM 
2.5 NAAQS is the 3-year average 98th 
percentile concentration. 

For those PM Advance counties that 
are not shown, there is no design 
value data available. 

Presenter
Presentation Notes
This information is based on 2010-2012 Air Quality Data.
							
A design value is a statistic that describes the air quality status of a given location relative to the level of the National Ambient Air Quality Standards (NAAQS). The design values shown here are computed using Federal Reference Method or equivalent data reported by State, Tribal, and Local monitoring agencies to EPA's Air Quality System (AQS) as of 2013. Concentrations flagged by State, Tribal, or Local monitoring agencies as having been affected by an exceptional event (e.g., wildfire, volcanic eruption) and concurred by the associated EPA Regional Office are not included in these calculations.




Data Sources 
• National Emissions Inventory (NEI) 

– The NEI is a comprehensive and detailed estimate of 
air emissions of both criteria and hazardous air 
pollutants from all air emissions sources.  
 

– To download the data, navigate to this site 
(http://www.epa.gov/ttnchie1/net/2008inventory.html) 
and scroll to the Sector Summaries section. Select 
“County or Tribe”, “CAP–PM 2.5”, your preferred 
geographic aggregation, and all sectors except for 
Biogenics and Fire 
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Presenter
Presentation Notes
The National Emissions Inventory (NEI) is a comprehensive and detailed estimate of air emissions of both Criteria and Hazardous air pollutants from all air emissions sources. The NEI is prepared every three years by the USEPA based primarily upon emission estimates and emission model inputs provided by State, Local, and Tribal air agencies for sources in their jurisdictions, and supplemented by data developed by the USEPA. 

http://www.epa.gov/ttnchie1/net/2008inventory.html


National Emissions Inventory 
From this data source an area may calculate: 
 

• Mobile Diesel Emissions as a % of Total PM 2.5 
Emissions  

• Tons of Mobile Diesel PM 2.5 Emissions 
• Sources of Mobile Diesel PM 2.5 Emissions 

– On-Road 
– Non-Road 
– Locomotive 
– Marine 
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Presenter
Presentation Notes

Percentage of annual PM 2.5 emissions that come from mobile diesel sources. To calculate the percentage, sum the following NEI data fields (Mobile – Commercial Marine Vessels, Mobile – Locomotives, Mobile – Non-Road Equipment – Diesel, Mobile – On-Road Diesel Heavy Duty Vehicles, and Mobile – On-Road Diesel Light Duty Vehicles) and then divide by the sum of all fields. 

Annual tons of PM 2.5 emissions from mobile diesel sources. To calculate the total mobile diesel tons, sum the following NEI data fields: Mobile – Commercial Marine Vessels, Mobile – Locomotives, Mobile – Non-Road Equipment – Diesel, Mobile – On-Road Diesel Heavy Duty Vehicles, and Mobile – On-Road Diesel Light Duty Vehicles.

Annual tons of PM 2.5 emissions from 4 categories of mobile diesel sources. This can give you a sense of each sector’s contribution to the area’s annual PM 2.5 emissions. The sectors are On-Highway (Mobile – On-Road Diesel Heavy Duty Vehicles plus Mobile – On-Road Diesel Light Duty Vehicles), Non-Road (Mobile – Non-Road Equipment – Diesel), Locomotive (Mobile – Locomotives), and Marine (Mobile – Commercial Marine Vessels).




Data Sources 
• National Air Toxics Assessment (NATA 2005) 

– NATA provides estimates of the risk of cancer and other serious 
health effects from breathing (inhaling) air toxics in order to 
inform both national and more localized efforts to identify and 
prioritize air toxics, emission source types and locations which 
are of greatest potential concern in terms of contributing to 
population risk.  EPA lists diesel exhaust as a mobile source air 
toxic. 
 

– Census Tract Diesel PM exposure Levels (μg/m3) 
http://www.epa.gov/nata/ 

• Census Tract Shapefile 
• Census Tract Diesel Exposure Spreadsheet 
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Presenter
Presentation Notes
EPA lists DE as a mobile source air toxic due to the cancer and noncancer health effects associated with exposure to whole DE. 

NATA assessments do not incorporate refined information about emission sources, but rather, use general information about sources to develop estimates of risks which are more likely to overestimate impacts than underestimate them. NATA provides estimates of the risk of cancer and other serious health effects from breathing (inhaling) air toxics in order to inform both national and more localized efforts to identify and prioritize air toxics, emission source types and locations which are of greatest potential concern in terms of contributing to population risk.

This in turn helps air pollution experts focus limited analytical resources on areas and or populations where the potential for health risks are highest.  Assessments include estimates of cancer and non-cancer health effects based on chronic exposure from outdoor sources, including assessments of non-cancer health effects for Diesel Particulate Matter (PM). Assessments provide a snapshot of the outdoor air quality and the risks to human health that would result if air toxic emissions levels remained unchanged. 





http://www.epa.gov/nata/


Census Tract Diesel PM Exposure 
Levels (NATA) 

U.S. Environmental Protection Agency 11 

5 μg/m3 is EPA’s 
reference 
concentration 
threshold for diesel 
exhaust inhalation 
exposure.  
 
 
 
2 μg/m3 is OSHA’s 
occupation 
exposure threshold. 

Presenter
Presentation Notes
NATA data is provided at the census tract level. This table displays the total diesel PM exposure levels, measured in μg/m3, for the census tracts within PM Advance Areas. 

* EPA’s reference concentration  threshold for diesel exhaust inhalation exposure (http://www.epa.gov/ttn/atw/dieselfinal.pdf)  >5uh/m3
** OSHA’s occupation exposure threshold (http://www.osha.gov/dts/chemicalsampling/data/CH_267700.html) 





Developing a Mobile Source Inventory 
• Good emission inventories are the basis for 

successful air quality planning 
• Because aggregate mobile source emissions cannot 

be directly measured, computer models are used to 
estimate these emissions 
– MOVES2010b or MOVES2014 for on-road mobile sources 
– NONROAD2008a (or possibly MOVES2014) for most nonroad 

sources 

• Models combine emissions data with meteorology, 
fleet, activity, fuel, and control strategy data to 
estimate emissions for a specific local area 
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MOVES2010b 
• Most current version of EPA’s official model for on-

road vehicles (Released April 2012) 
– Model, guidance documents and documentation at: 

www.epa.gov/otaq/models/moves/index.htm 

• Used to estimate emissions from all on-road vehicles  
– Cars, trucks, buses, motorcycles 
– Gas and diesel (and CNG for buses) 

• Allows user input of local meteorology, VMT, vehicle 
population, age distribution, road type distribution, 
speed distribution and local fuel characteristics to 
estimate a current or projected on-road emissions 
inventory 
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http://www.epa.gov/otaq/models/moves/index.htm


MOVES2014 
• Major revision to MOVES scheduled for release early 

2014 
– New vehicle and fuel regulations 

• Tier 3 Light Duty Vehicle Standards 
– New data 

• Evap, heavy duty, fuel effects, etc.  
– New features 

• More input options, better performance 
– Adds nonroad capability to MOVES 

• Will replace MOVES2010b 
– EPA will issue guidance about the transition to MOVES2014 at 

the time of release 
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NONROAD2008a 
• Most current version of EPA’s official model for 

nonroad equipment (Released April 2009)  
– Model, guidance documents and documentation at: 

www.epa.gov/otaq/nonrdmdl.htm 

• Used to estimate emissions for all categories of 
nonroad equipment except aircraft, locomotives, 
and commercial marine engines 

• NONROAD includes a database of local fleet and 
activity information, but users can substitute their 
own local data if available  
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http://www.epa.gov/otaq/nonrdmdl.htm


National Emission Inventory (NEI) 
• States are required to submit emissions information 

and EPA is required to compile that data into the NEI 
every 3 years 

• For mobile sources, states can submit local modeling 
inputs and EPA calculates the inventory using MOVES 
and NONROAD 

• NEI is a good source of basic inventory information 
but has limits: 
– Level of input detail may not meet SIP requirements 
– Some states do not submit local inputs 
– Inventory is limited to NEI years (2008 is most current, 2011 in 

progress) 
16 



Mobile Source Clean Air Rules: 
Comprehensively Addressing Air Pollutants 

• Clean Cars and Passenger Trucks 
– Tier 2 standards for new gasoline and diesel light trucks and cars began 

in 2004 
– More stringent Tier 3 standards for new gasoline and diesel light trucks 

and cars beginning in 2017 
 

• Clean Heavy-Duty Trucks and Buses 
– Stringent NOx and PM emissions standards for new buses & trucks 

beginning in 2007 
 

• Mobile Source Air Toxics Rule 
– Portable fuel container requirements beginning in 2009 
– Cold temperature hydrocarbon standards for vehicles phased in 

between 2010 and 2015 
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Presenter
Presentation Notes
Clean Cars and Passenger Trucks –Tier 2  -- National emissions reductions in 2030 of 3 million tons per year (tpy) of NOx and 800,000 tpy of VOCs
Clean Heavy-Duty Trucks and Buses -- Up to a 90% reduction in NOx and PM emissions
Mobile Source Air Toxics Rule  -- National emissions reductions in 2030 of 1 million tpy of VOCs and 19,000 tpy of PM










Mobile Source Clean Air Rules: 
Comprehensively Addressing Air Pollutants 

• Clean Non-road Diesel Engines and Equipment 
– Stringent emissions standards many types of non-road 

equipment 
– Standards phase-in between 2008 and 2015 depending on 

engine size 
 

• Small Gasoline and Recreational Marine Standards 
– New exhaust emission standards take effect in 2010-2012 

depending on engine type/size 
– Covers lawn and garden, utility vehicles, generators, a variety 

of other equipment, personal watercraft and outboard engines 
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Presenter
Presentation Notes
Clean Non-road Diesel Engines and Equipment -- NOx and PM emissions reductions of more than 90 percent
Small Gasoline and Recreational Marine Standards -- First time ever evaporative emission standards
National emissions reductions in 2030 of 600,000 tpy of VOCs, 130,000 tpy of NOx and 5,500 tpy of PM. 





Mobile Source Clean Air Rules: 
Comprehensively Addressing Air Pollutants 

• Locomotive and Marine Diesel Standards 
– New engine standards phase-in beginning in 2009 
– Tightens standards for existing locomotives and large marine 

diesel engines when they are remanufactured 
 

 
• Ocean-going Vessels 

– In March 2010, the International Maritime Organization 
designated US coastlines as Emission Control Areas resulting in: 

• New engine standards phase-in beginning in 2011 
• Existing engines –NOx reductions starting in 2010 
• Fuel Quality Standards: sulfur reductions beginning in 2012 

– EPA finalized regulations in December 2009 to implement these 
standards on US-vessels 
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Presenter
Presentation Notes
Locomotive and Marine Diesel Standards -- Reduces PM by 90 percent and NOx by 80 percent for newly-built locomotives and marine diesel engines
Ocean-going Vessels -- New engines required to achieve NOx reductions of: 20% in 2011, and 80% in 2016 
Existing engines – 15-20% NOx reductions starting in 2010
Fuel Quality Standards: 30% fuel sulfur reduction by 2012 and 97% fuel sulfur reduction by 2015









PM 2.5 Reduction  
Programs and Initiatives 

21 

 
 



Diesel Retrofit Programs 
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• Diesel retrofit devices for after-treatment pollution control 
can be installed on new or existing vehicles and equipment 
to reduce particulate matter (PM), nitrogen oxides (NOx), 
and other air pollutants 
 

• State or local agencies can implement mandatory or 
voluntary retrofit programs with grants or rebates to 
incentivize use of retrofit devices to reduce emissions from 
diesel vehicles.  
 

• Federal funding is available to qualified applicants through 
EPA’s DERA program and DOT’s CMAQ program. 

Presenter
Presentation Notes
Summary:  Diesel retrofit devices for after-treatment pollution control can be installed on new or existing vehicles and equipment to reduce particulate matter (PM), nitrogen oxides (NOx), hydrocarbons (HC), or carbon monoxide (CO) as well as other air pollutants.  Retrofit device options include Diesel Oxidation Catalysts (DOC), Diesel Particulate Filters (DPF), and Closed Crankcase Ventilation (CCV).  A list of device types with emission reductions and typical costs can be found at: http://epa.gov/cleandiesel/technologies/retrofits.htm 
Incentive Mechanisms:  State or local agencies can implement mandatory or voluntary retrofit programs with grants or rebates to incentivize use of retrofit devices to reduce emissions from diesel vehicles.  Federal funding is available for those who qualify from EPA’s Diesel Emission Reduction Program (DERA) grants and rebate programs and the Department of Transportation’s (DOT) Congestion Mitigation and Air Quality Improvement program (CMAQ).  




Diesel Retrofit Programs 
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• New Jersey’s Mandatory Diesel Retrofit Program 
targeted diesel-powered vehicles 
– Approximately 8,000 of 10,000 eligible vehicles had tailpipe 

controls installed 
– PM 2.5 emissions had a reduction of around 136 tons per year 

 
• Most benefit comes from engines from 1995 and later 

 
 

Presenter
Presentation Notes
Emission Reductions:  Retrofit devices can reduce PM 2.5 from 20-95% depending on the type of device chosen.   Several states have enacted legislation to require minimum emission standards or diesel retrofit devices.  For example, the New Jersey Mandatory Diesel Retrofit Program is a mandatory retrofit program targeting diesel-powered vehicles, including garbage trucks and school buses that are publicly-owned or are under public contracts, commercial buses and publicly-owned on-road vehicles and off-road equipment.   The State of New Jersey reimburses the vehicle owners for all expenses and funding comes from a corporate business tax.  Since the program was initiated in 2008, approximately 8,000 of the 10,000 eligible vehicles have had tailpipe controls installed for an approximate reduction of 136 tons of PM 2.5 per year.  Note that retrofit devices typically provide the most benefit from 1995 and later engines. 
Costs:  Diesel retrofit devices can cost between $600-$50,000 per device.  Due to the expense, it is usually necessary to provide an incentive for widespread participation. 
Contacts:
EPA Contact:  Liz Etchells, 202-343-9231, Etchells.elizabeth@epa.gov
NJ DEP Mandatory Diesel Retrofit Program:   Tony Iavarone, 609-292-1229
Web Resources:
http://epa.gov/cleandiesel/technologies/retrofits.htm 
http://epa.gov/cleandiesel/verification/verif-list.htm 
http://epa.gov/cleandiesel/publications.htm 
http://www.nj.gov/dep/stopthesoot/mdrp.html 
 




Cargo Handling Equipment Programs 
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• Cargo handling equipment (CGE) have several options 
available for replacement: 
– new non-road diesel engines 
– alternative fuels such as propane 
– replacing the CGE with on-road engines 

 

• The ports of Seattle and Tacoma retrofitted and replaced 
cargo-handling equipment, which will save an estimated 7 
tons per year of PM 2.5 and 28 tons of NOx per year 
 

• The Port of Long Beach reduced more than 70 tons of 
diesel PM per year through the Diesel Emissions Reduction 
Program and modernization of equipment fleets 

Presenter
Presentation Notes
Cargo handling equipment (CGE) are frequently powered by diesel and gas engines that can be retrofitted or replaced. Replacing cargo handling equipment with new on-road engines provide the following advantages: 
Fuel savings and lower emissions, as the amount of fuel allocated is based on engine demand
programmable idle times so engines can be shutdown after 15 minutes of idling 
two year warranties, compared to one year warranties for non–road engines

The ports of Seattle and Tacoma retrofitted 100 engines with diesel oxidation catalysts and diesel particulate filters and replaced 10 cargo-handling equipment.  The retrofitted and replaced cargo-handling equipment will save an estimated 7 tons per year of PM 2.5 and 28 tons of NOx per year.  The $1.25 million dollar cost was collaboratively funded by a DERA EPA grant, the Port of Seattle, the Port of Tacoma, and the Puget Sound Clean Air Agency.

The Port of Long Beach and its tenants have reduced emissions from terminal equipment by nearly 600 tons of NOx and more than 70 tons of diesel PM a year compared to 2002, which represent reductions of 24% and 50%, respectively. This has been accomplished through the Diesel Emissions Reduction Program and accelerated replacement (modernization) of the equipment fleets, and has occurred even while cargo tonnage has increased by 30%. In the emission reduction program, the Port, EPA and the California Air Resources Board spent more than $2 million to retrofit more than 600 pieces of cargo-handling equipment with diesel oxidation catalysts and half of those are using clean diesel fuel. 

Contacts:
Puget Sound Clean Air Agency: Beth Carper, 206.689.4057, bethc@pscleanair.org 
Port of Long Beach, Environmental Affairs & Planning, Phone: (562) 283-7100
Web Resources:
http://www.pscleanair.org/programs/dieselsolutions/maritime.aspx
http://www.polb.com/environment/air/ 




Clean Construction Equipment 
 

• Large, multi-year public works projects can 
generate substantial quantities of PM and NOx 
emissions 
 

• States, locals, and municipalities can use 
“contract specifications” to require or 
encourage the use of cleaner equipment  
 

• Model contract specifications are available 
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Presenter
Presentation Notes
Older construction equipment used for large multi-year public works projects like highways, bridges, hospitals, stadiums, and sewage treatment plants can generate substantial quantities of NOx and PM 2.5 emissions. State and local officials are increasingly using “contract specifications” to require or encourage the use of cleaner onroad and off-road construction equipment for these projects.

EPA, in collaboration with industry, governmental, and environmental stakeholders, has developed Model Contract Specifications for controlling diesel emissions in construction projects.   The Model Contract Specs address:

Strategies
Cleaner construction equipment (newer, repowers, and/or retrofits)
Idle-reduction policies
Ultra-low sulfur diesel fuel
Reporting
Compliance
Costs

While idling reduction policies can help reduce construction costs by saving fuel, repowering or buying new construction equipment will increase construction costs.  The Model Contract Specifications outlines a number of options for paying these costs (developer v. contractor). EPA Diesel Emission Reduction Program grants, as well as state and local funding, can also help reduce private sector costs.






Construction, cont… 

• A clean construction program implemented 
by New Jersey Department of Environmental 
Protection to retrofit non-road equipment is 
projected to reduce PM by 3.8 tons annually 
 

• Reductions in construction emissions can be 
particularly important because they frequently 
occur during the summer ozone season 
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Presenter
Presentation Notes
Contacts
U.S. EPA Clean Diesel Program: Connie Ruth, ruth.connie@epa.gov, 734-214-4815
NJ DEP, Bureau of Mobile Sources, Phone: 609 292-7953
Web Resources
http://www.epa.gov/cleandiesel/documents/cl-nedc-model-2010rev.pdf
http://www.epa.gov/otaq/stateresources/transconf/policy/420b06005.pdf
http://www.nj.gov/dep/stopthesoot/NJ%20Clean%20Construction%20Update%202012-06.pdf 
 



Heavy Duty Truck Scrappage 
Programs 

 • Older heavy duty diesel trucks that move 
goods in and out of distribution centers can be 
a major source of NOx and PM 2.5 emissions   
 

• A combination of local ordinances or contract 
requirements combined with financial 
incentives may be used to encourage the 
scrappage of older, pre-1994 trucks and 
replace them with 2007 or newer trucks 
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Presenter
Presentation Notes
Incentive Mechanisms: Ports use a combination of local ordinances or contract requirements combined with assistance grants or low cost loans to scrap older, pre-1994 trucks and replace them with 2007 or newer trucks.  The local requirements usually establish a near-term deadline by which 1994 and older trucks are no longer allowed on the terminal, and a later deadline by which only 2007 and newer trucks are allowed.  Grants or rebates of approximately $10,000 per truck are used to pay for scrappage of old trucks and provide down payments for the purchase newer cleaner trucks.  Diesel particulate filters can also play a role in reducing emissions from these trucks.  




Drayage, cont… 
• Many ports, including the ports of Los Angeles, Long 

Beach, Seattle, Tacoma, New York, Norfolk, and 
Charleston, have initiated successful clean truck 
programs to reduce emissions from these trucks 
 

• The Scrappage and Retrofits for Air in Puget Sound 
(ScRAPS) Program replaced over 200 pre-1994 
engined trucks with an estimated reduction of 5 tons 
of PM and 78 tons of NOx per year 
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Presenter
Presentation Notes
Contacts:
U.S. EPA SmartWay Program: Ken Adler, adler.ken@epa.gov, 202-343-9402
Port of Long Beach, Ralph Delgado, Delgado@polb.com, 562-283-7756
Port of New York/New Jersey: Bill Nurthen, wnurthen@panynj.gov, (212) 435-4220
Puget Sound Clean Air Agency: Beth Carper, bethc@pscleanair.org, 206.689.4057
Web Resources
www.panynj.gov/truckers-resources/truck-replacement.html
http://www.portoftacoma.com/Page.aspx?cid=5381 
www.polb.com/environment/cleantrucks/default.asp
www.epa.gov/smartway/partnership/drayage.htm
http://www.pscleanair.org/programs/dieselsolutions/maritime.aspx 



Long Duration Truck and Bus Idling  
 

• Unnecessary truck and bus idling wastes fuel and 
increases NOx and PM 2.5 emissions 
 

• Truck stops and rest areas are by far the largest 
source of idling emissions in most areas 
 

• EPA has issued guidance to take emissions credit for 
reducing long duration truck and bus idling 
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Idling, cont… 
Approximately 22 states and 27 cities have 
enacted idling ordinances or regulations to limit 
unnecessary idling   
• New Jersey’s 3 minute idling limit reduces PM 2.5 emission by 

100 tons per year for areas near NYC and Philadelphia 
 

• Dallas’ idle reduction technology projects are reducing PM 2.5 
emissions by 1.92 tons per year and Nox emissions by 64 tons 
per year 
 

• Pennsylvania 5 minute idling limit reduces PM 2.5 emissions by 
7.3 tons per year statewide  
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Presenter
Presentation Notes
These ordinances limit idling to 3-10 minutes and include a warning, or a fine up to $150, for a first offense. Grants and low-cost loans are available from EPA’s National Clean Diesel Campaign and state programs to help truck owners purchase auxiliary power units that can help substantially lower idling emissions. 

EPA Contact:  Faye Swift, swift.faye@epa.gov, 202-343-9147
NJ DEP: Ralph Bitter, melissa.evanego@dep.state.nj.us, 609-292-1637
North Central Texas Council of Governments (NCTCOG):  Lori Clark, lclark@nctcog.org, 817-695-9232
PA DEP: Chris Trostle, dtrostle@pa.gov, 717-772-3926
Resources:
www.epa.gov/cleandiesel/
http://epa.gov/cleandiesel/sector-programs/antiidling.htm 
www.epa.gov/smartway/publications/index.htm#idling
www.epa.gov/smartway/documents/publications/420b04001.pdf
http://www.transportation.anl.gov/engines/idling.html 
www.4cleanair.org/PM25Menu-Final.pdf
www.engineoffdallas.com
www.atri-online.org/research/idling/ATRI_Idling_Compendium
www.cumminsonan.com/www/pdf/apu/f-1720.pdf
www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=2&sqi=2&ved=0CEsQFjAB&url=http%3A%2F%2Fwww.portal.state.pa.us%2Fportal%2Fserver.pt%3Fopen%3D18%26objID%3D504144%26mode%3D2&ei=BdUFUNe1GKP30gGeg-jLCA&usg=AFQjCNEyE4C5c80bOW9A4vjbugUrmTuYyg&sig2=e5ofKf4X4k54ujqI6ECsLA



Commercial Marine Engine 
Repowers and Rebuilds  

 • Older marine vessels can be a major source of NOx 
and PM in and around ports 
 

• Voluntary engine replacement (repower) and engine 
rebuild programs can provide significant emission 
reductions and fuel efficiency improvements 
 

• Marine engine remanufacture kits are available for 
some engines and can achieve substantial NOx 
emission reductions at about 50% the cost of a repower 
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Presenter
Presentation Notes
Engine repowers and rebuilds for older marine tug boats, excursion vessels and fishing vessels can provide substantial NOx and PM 2.5 emission reductions, and provide important fuel efficiency improvements. 

Engine repowers and rebuilds can be a very cost-effective emission reduction strategy for commercial marine vessels because of their 40 year or more lifespan, high utilization rate and localized operation. 

Over the 40 year life of a commercial marine vessel, the main engine may be rebuilt three or more times. In 2008, EPA issued regulations that require owners of certain post-1972 commercial marine diesel engines larger than 600kW to meet new emissions standards when they rebuild their engines.  These new requirements are called the Marine Remanufacture Program and they may be able to assist local areas achieve a significant reduction in NOx and PM emissions from marine vessels. Engine manufactures now produce over 35 certified kits for use in marine engine remanufacturing. 




Marine Vessels, cont… 
• Repowering or rebuilding an older marine vessel with 

a new Tier 2-compliant engine can reduce NOx and 
PM emissions by up to 50% 
 

• Pennsylvania’s Department of Environmental 
Protection (PA DEP) repowered engines on the 
Champion Coal from EPA standards to cleaner Tier 2 
standards through an ARRA grant and EPA 
assistance. 
 

• The repower of the Gulf Coast marine tug reduced 
PM by 25% and NOx emissions by 41% 
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Presenter
Presentation Notes
Repowering or rebuilding an older marine vessel with a new Tier 2-compliant engine can reduce NOx and PM emissions by up to 50%, while also allowing for larger and more fuel efficient engines. 

Pennsylvania’s Department of Environmental Protection (PA DEP) was awarded a $872,000 grant through American Recovery and Reinvestment Act of 2009/EPA’s Emerging Technology Funding Assistance Program.  PA DEP repowered both engines with an engine upgrade it for a Pittsburgh based towboat, the Champion Coal, from EPA Tier 1 standards to cleaner Tier 2 standards.   

EPA, through the National Clean Diesel Funding Assistance Program, provided $1.55 million to the Chesapeake Bay Foundation and Dan Marine Towing to repower their marine tug boat, the Gulf Coast, with four new Tier 2 compliant engines.  

EPA has awarded over $50 million in DERA funds to support marine engine repower and replacement programs.


Contacts:
US EPA, Arman Tanman, Tanman.Arman@epa.gov, 202-343-9326
PA Dept of Environmental Protection, Air Quality Program: Kelley Matty, 717-705-4702
Resources:
http://www.epa.gov/otaq/regs/nonroad/marine/ci/420f09003.pdf
http://www.northeastdiesel.org/pdf/GulfCoastRepowerReport.pdf



Locomotive Repowers  
and Idle-Control Strategies  

 • Voluntary locomotive repower and idle-control programs can be 
an effective strategy for reducing NOx and PM 2.5 emissions 
near ports and rail yards 
 

• Tier 0 switcher locomotive engines are excellent candidates for 
engine repowers because of the substantial emission benefits 
and their localized operations 
 

•  Auxiliary power units, shore power, and automatic start-stop 
mechanisms are becoming more popular because of the 
emission reductions and fuel savings (payback can be less than 
one year) 
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Presenter
Presentation Notes
Older switcher locomotives with Tier 0 engines are excellent candidates for engine repower projects because of the substantial emission benefits and their localized operations. 

One increasingly popular approach is to repower a single Tier 0 switcher engine with three smaller and cleaner genset engines certified to EPA Tier 3 non‐road standards. This approach reduces NOx and PM 2.5 emissions, and saves fuel because of the more efficient engine operations. 

Idle reduction strategies, including auxiliary power units, shore power, and automatic start-stop mechanisms are becoming more popular because of the emission reductions, and fuel savings. In some cases, the payback for these devices from fuel savings can be less than one year.




Locomotives, cont… 
• In Albany NY, 1 switcher repower reduced PM 2.5 emissions by 

1.1 tons per year 
 

• In the CA South Coast Basin, 8 switcher locomotive repowers 
reduced PM 2.5 emissions by 2.2 tons per year 
 

• Providence and Worcester Railroad Company installed 17 APUs, 
9 AESSs and 5 DOCs on locomotives and reduced PM 2.5 
emissions by approximately 1 ton per year 
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Presentation Notes
Grants from EPA’s DERA program have been a major source of funding to help support locomotive repowers. 

In Albany New York, 1 switcher locomotive was repowered and it reduced PM 2.5 emissions by 1.1 tons per year. EPA DERA funds paid for $1,050,000 of the cost and project participants provided an additional $465,000 for a total project cost of $1,515,000.

In the South Coast Basin of California, 8 switcher locomotives were repowered and it reduced PM 2.5 emissions by 2.2 tons per year. EPA DERA funds paid$8,866,000 of the project cost and BNSF supplied $6,864,000 in company funds. 

A total of 17 auxiliary power units, 9 automatic engine stop/start systems and 5 exhausts DOCs were installed on locomotives operated by the Providence and Worcester Railroad Company.  The projects was funded by EPA DERA funds and the MA Department of Environmental Protection at a cost of $886,700 and reduced NOx emissions by 0.11 tons per day.

Contacts:
US EPA: Anthony Erb, 202-343-9259, erb.anthony@epa.gov
NY DOT: Ray Hessinger, 518,457-8075, rhessinger@dot.state.ny.us
CA Air Resources Board: Harold Holmes, (916) 324-8029, hholmes@arb.ca.gov 
Resources:
http://www.epa.gov/cleandiesel/documents/420b09037.pdf 
http://pubs.awma.org/gsearch/em/2010/5/cutts.pdf




Fleet Operation Efficiencies 
• School buses, transit buses, refuse haulers and other 

municipal fleets can be significant contributors of localized 
PM and NOx emissions  
 

• One of the easiest ways to reduce fleet emissions, and 
save money in fuel costs, is to reduce idling through anti-
idling policies, driver education, and idle-reduction 
technologies 
 

• Route auditing and optimization, as well as evaluating 
pick-up/drop-off placement and times, are all tools to 
improve efficiency 
 
 35 

Presenter
Presentation Notes
Computer-assisted routing may result in the elimination or consolidation of routes that can be accommodated by purchasing larger capacity vehicles. 



Fleet Efficiencies, cont… 
• In Kansas City, Springfield, and St. Louis, 56 municipal 

vehicles retrofit with idle-reduction devices reduced 0.2 tons 
of  PM2.5 per year representing a 50 % reduction 
 

• In the City and County of Denver, 48 refuse haulers retrofit 
with direct fired heaters reduced 0.13 tons of  PM2.5 per year, 
representing an over 60% reduction 
 

• The Mid-Dakota Education Cooperative installed direct fired 
heaters on 97 school buses and replaced another 19 to 
reduce PM2.5 by 2.09 tons annually.  
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Presentation Notes
Contacts:
US EPA: Faye Swift, 202-343-9147, swift.faye@epa.gov
Resources:
http://www.epa.gov/cleandiesel/sector-programs/antiidling.htm
http://www.epa.gov/cleanschoolbus/form.htm
http://www.epa.gov/smartway/technology/idling.htm
http://www.epa.gov/cleandiesel/technologies/operations.htm




Agricultural Equipment 
• Agricultural diesel engines continue to emit harmful 

pollutants until they’re retired. 
 

• Some proven strategies to reduce diesel emissions 
include: 
• Switching to cleaner fuels, such as biodiesel, liquid 

petroleum gas, and compressed natural gas. 
• Retrofitting existing diesel equipment with verified 

technologies. 
• Replacing older diesel engines, or entire machines, with 

newer, cleaner engines.  
• Maintaining equipment.  
• Minimizing idling.  
• Implementing multi-tillage tools.  
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Presentation Notes
Since these engines can last 20 to 40 years and are not subject to EPA’s emissions standards for new diesel engines, they continue to emit harmful pollutants until they are retired. There are a variety of strategies for reducing emissions, including idle-reduction practices that save money while reducing fuel consumption and emissions.  



Agricultural Equipment 

• Miami-Dade County Clean Diesel Repower 
Program for Local Farmers provided a rebate 
to farmers who replaced their aging diesel 
irrigation set engines  
– The new engines reduced average fuel used by 3 

to 6 gallons per hour, saving almost 1,000 gallons 
of fuel per year   

– The 223 new set engines replaced will reduce PM 
emissions by 8 tons per year 
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Presentation Notes
Incentive Mechanisms:  Federal funding is available for those who qualify for EPA’s Diesel Emission Reduction Program (DERA) grants and rebate programs.  State and local incentive programs are also a possibility.

Emission Reductions:  With funding from the American Recovery and Reinvestment Act (ARRA) of 2009, the Miami-Dade County Clean Diesel Repower Program for Local Farmers provided a rebate to farmers who replaced their aging diesel irrigation set engines with new Tier III or better engines of similar horsepower. This program intended to reduce air pollutants, fuel consumption and improve the working environment of farmers and farm workers.  By installing the new engines, farmers will reduce average fuel used by 3 to 6 gallons per hour, saving almost 1,000 gallons of fuel per year.  The 223 new set engines replaced will reduce PM emissions by 8 tons per year and NOx by 67.7 tons.  Program participants were rebated up to 65% of the cost of the new engine, parts and up to 50% of the labor costs.  

Contacts:
Charles LaPradd, Director, Miami-Dade County Agriculture Department, Phone: 305-971-5091
Email: LaPradd@miamidade.gov 
Web Resources:
http://epa.gov/cleandiesel/sector-programs/ag-overview.htm
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/ 





Funding Opportunities  
for Diesel Strategies 

• Diesel Emissions Reduction Act (DERA) 
Grants 
• Port Request for Proposals (RFP) 
• Nonroad Rebate 

• State Programs 
• Congestion Mitigation and Air Quality 

Improvement Program (CMAQ) 
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Presentation Notes
DERA funding – competitive grants for retrofit and replacement.  Annual.

Many states offer grants other incentive programs for diesel emission reduction projects.

CMAQ may be available in some areas for funding diesel retrofit programs.  




OTAQ Web Resources 
• Topic-specific guidance documents that outline EPA policies for 

crediting programs that can help reduce transportation-related air 
pollution and emissions: 
http://www.epa.gov/otaq/stateresources/policy/pag_transp.htm 
– Accelerated retirement of Vehicles 
– Airports 
– Commuter Programs 
– Idling 
– Intelligent Transportation Systems Management 
– Land Use 
– Retrofits 
– Transportation Control Measures 
– Transportation Pricing 
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Contacts  
• Gary Dolce: dolce.gary@epa.gov 

- For modeling questions, please contact mobile@epa.gov 
 

• Faye Swift: swift.faye@epa.gov 
 

• Laura Bunte: advance@epa.gov  
 - Advance Program Website: www.epa.gov/ozonepmadvance 
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APPENDIX 



Transportation Control Measures  
and Travel Efficiency 

• Refers primarily to the 16 broad categories of strategies listed in 
Section 108(f)(1)(A) of the CAA, but also includes strategies 
such as pricing and land use that reduce travel activity. 

• Effectiveness of these strategies can be highly variable 
depending on the existing transportation system in place and 
the scope of implementation. 

• Combinations of travel demand management, transportation 
alternatives and supporting land use increase effectiveness 
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Transportation Control Measures  
and Travel Efficiency 

• For example: 
– Public Education and Outreach 
– Workplace Programs 
– Ridesharing 
– Public Transit  
– Pricing (Travel and Parking)  
– Land Use (fundamental building block for other 

strategies and long term effectiveness) 
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Public Education and Outreach 
• “It All Adds Up to Cleaner Air” is a public education and 

partnership-building initiative developed by several federal 
agencies for the purpose of informing the public about the 
impact of their transportation choices on traffic congestion and 
air quality http://www.italladdsup.gov/ 

• It All Adds Up provides state and local agencies free 
commercial-quality promotional materials that emphasize four 
simple, convenient actions people can take to improve air 
quality and reduce traffic congestion:  

– Trip chain, or combine errands into a single car trip  
– Keep cars properly maintained  
– Refuel in the evening and don’t top off the gas tank  
– Choose alternate modes of transportation, such as carpooling, mass transit, biking, or walking  
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Work Place Programs 
• Learn how to provide employees with a comprehensive 

package of commuter benefits (e.g. tax-free transit passes, 
vanpool subsidies, telecommuting options) that can 
improve air quality  
 

• “Best Workplaces for Commuters” assists participating 
employers by offering public recognition and promotion, 
technical assistance, training, Web-based tools, and forums 
for information exchange 
http://www.bestworkplaces.org/ 
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TCMs: Basic Information and Examples 
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• Provides information 
on how local 
governments have 
planned and adopted 
TCMs 
 

• Overview of measures, 
benefits, costs, 
sources of funding, 
examples and case 
studies 

 www.epa.gov/otaq/stateresources/policy/430r09040.pdf 



TCMs: Effectiveness and Assessment 
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• A bottom-up assessment of the 
potential effectiveness of strategies 
at the national scale 
 

• Provides information on 
effectiveness for a range of 
strategies 
 

• The Travel Efficiency Assessment 
Method (TEAM) approach utilizes 
local travel activity data and 
information along with MOVES 
emission factors 

 
 

www.epa.gov/otaq/stateresources/policy/420r11003.pdf 

 

http://www.epa.gov/otaq/stateresources/policy/420r11003.pdf


TCMs: Effectiveness and Assessment 

• Provides guidance for 
using the Travel 
Efficiency Assessment 
Method (TEAM) 
approach for 
local/regional areas 
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