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Acronym Description

CAA Clean Air Act

CAMD Clean Air Markets Division (USEPA)

CEM Continuous emission monitoring

CMmV Commercial marine vessel

CO Carbon monoxide

EGU Electric generating unit

ERTAC Eastern Regional Technical Advisory Committee

FIPS Federal Information Processing Standard

GSE Ground support equipment

MACT Maximum achievable control technology

MANE-VU Mid-Atlantic/Northeast Visibility Union

MANE-VU+VA MANE-VU states plus Virginia

MAR Marine, airport, rail

MARAMA Mid-Atlantic Regional Air Management Association

MOBILE6 USEPA model

MOVES Motor Vehicle Emissions Simulator model

NAAQS National Ambient Air Quality Standards

NAICS North American Industry Classification System code

NCD National county database

NEI National Emission Inventory

NESCAUM Northeast States for Coordinated Air Use Management

NIF3.0 NEI Input Format Version 3.0

NMIM National Mobile Input Model

NOF3.0 NEI Output Format Version 3.0

NONROAD USEPA model

NO, Oxides of nitrogen

ORL One-record-per-line (SMOKE format)

OTAQ Office of Transportation and Air Quality (USEPA)

PFC Portable fuel container

PM-CON Primary PM, condensable portion only ( < 1 micron)

PM-FIL Primary PM, Filterable portion only

PM-PRI Primary PM, includes filterable and condensable
PM-PRI= PM-FIL + PM-CON

PM10-FIL Primary PM10, filterable portion only

PM25-FIL Primary PM2.5, filterable portion only
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Acronym Description
PM25-PR] Primary PM2.5, includes filterable and condensable

PM25-PRI= PM25-FIL + PM-CON
RwWC Residential wood combustion
SEMAP Southeast Modeling, Analysis and Planning
SIC Standard Industrial Classification code
SIP State Implementation Plan
SCC Source classification code
S/L State/local
SMOKE Sparse Matrix Operator Kernel Emissions
SO, Sulfur dioxide
TSD Technical Support Document
USEPA U.S. Environmental Protection Agency
VISTAS Visibility Improvement State and Tribal Association of the Southeast
VMT Vehicle miles traveled
VOC Volatile organic compounds
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1.0 INTRODUCTION

This technical support document (TSD) explains the data sources, methods, and results for
preparingemission projections f&025for particulate mattefPM) nonattainment areas in
theMid-Atlantic / Northeast Visibility Union (MANEVU) region. The MANEVU

region include€onnecticut, Delaware, the District of Columbia, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhodealstand,
Vermont Virginiais not included in the MANE/U region; however, several cities and
counties in northern Virginia were included in this inveniasyhey are part of a

nonattainment area that includes MAINVEJ jurisdictions

11 INVENTORY PURPOSE

The Clean Air Act (CAA), aamended, requires eastatewith areas failing to meet the

National Ambient Air Quality Standards (NAAQS) to develop Skatelementation Plans

(SIPs) to expeditiously attain and maintain the standartde. CAA allows states to

request nonattainment aeto bee-desigrated to attainment provided certain criteria are

met. For particulate mattet, he U. S. EnvironmenWSEPA)Re ot ecti or
desigration guidance requires the submittal of a comprehensive inventdinecfPM2.5
emissionsaandemissions of PM precursorgpresentative of the year when the area

achieves attainment of the PM2.5 air quality standards. Another emission inventory

related requirement includes a projection of the emission inventory to a year at least 10

years followhgre-desigration.

To support stateds efforts i meddsgmtien opi ng PM2
requests, MARAMA issued a contract to AMECassemble aomprehensive emission

inventory for 2025. A workgroup was formed to guide the 2025 inventdeyelopment

process. Participants inclutla member from each state with a PM2.5 nonattainment area,

as follows: Paul Bodner (CT), Dave Fees and Jack Sipple (DE), Roger Thunell (MD),

Judy Rand and Danny Wong (NJ), Ron Stannard (NY), Arleen ShulmangfRARoris

McLeod (VA). The committee has met via teleconference on multiple occasions to discuss

plans for the 2025 inventory. The 2025 inventory degeloped using a combination of

MA R A MA &ouse resources, support from state agencies and congagpart from

AMEC and SRA International, Inc.

1.2 SOURCE CATEGORIES

This report documents the developmenahualemission projections for 2025 for each
of these sectors, as follows:
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1 EGU Point Sources areunits that generate electric power a®dl most of the
power generated to the electrical grid.

1 NonEGU Point Sources areindividual industrial, commercial, and institutional
facilities and are further subdivided by stack, emission unit, and emission process.

i Stationary Area Sourcesincludesources that in and of themselvesguige small
but in aggregate magontributesignificant emissions. Examplexludesmall
industrial/commercial facilities, residentia¢atingfurnaces VOCs volatizing from
house painting or consumer prodygasdine service stations, and agricultural
fertilizer/pesticide applicatian

1 Non-road Mobile Sourcesinclude nternal combustion engines used to gop
marine vessels, airplanes, and locomotieesp operate equipment such as
forklifts, lawn and gardeequipment, portable generators, €tar activities other
than marine vessels, airplanes, and railroad locomotives (MAR), the inventory was
devel oped using the most current version
embedded in thElational Mobile Inventory ModgNMIM) . Becauséhe
NONROAD model does not include emissions from MAR sources, these emissions
were estimated based on data and methodologies used in recent USEPA regulatory
impact analyses.

1 On-road Mobile Sources aresources of air pollution from iatnal combustion
engines used to propel cars, trucks, buses, and other vehicles on public roadways.
Emission projections for eroad mobile sources were developed by MARAMA or
state staff using USERAMOotor Vehicle Emission Simulator (MOVES) model.

Biogenic/geogenic emissions are not included in this inventory.

1.3 GEOGRAPHIC AND TEMPORAL RESOLUTION

The geographic area for the 2025 inventory includes only those counties that are classified
as nonattainment for the annual (1997) or daily (2006) particulatiEnNAAQS. The

inventory was developed at the coutdyel for nonpoint sourcesind at the process level

for point sources

Annual inventories are required fordesignation of areas designated as nonattainment for
the 1997 and 2006 NAAQS. Otherantory elements required by USEPA (such as
interim inventory years) are being addressed by individual states in their SIP submittals.
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1.4 POLLUTANTS

The inventory includes emissions for directly emitted PM andpgpdtursors (oxides of
nitrogen {NQ}, andsulfur dioxide {SQ}). The PM species in the inventory are

categorized as particles with an aerodynamic diameter less than or equal to a nominal 2.5
micrometers (PM2%RI), which includes botkbondensable particles (RRION) and

filterable particles (PM2&-IL).

15 DATA FORMATS

For each sectowe prepare eay-to-review spreadsheetisatprovide2007 emissions and
2025growth factorscontrol factorsand emissions. We also prepared county level and
nonattainment area summaries for all PM nonattainmentieswsnd areas. The
summaries show the 2007 and 2025 emiss@ogg withthe percent change in emissions
from 2007 to 2025 for each source sector.

1.6 INVENTORY VERSIONS

The development of base and future year inventoriesiterative process that contially
attempts to use the best data availablameet air quality planning needgyen time and
resource constraints. The following subsections summarize the work completed to date.

1.6.1 Version 2Modeling Inventories with Existing Controls

MARAMA developedcomprehensive emission inverites to support air quality modeling

in the region MARAMA developed a calendar ye2007 (MARAMA 2011a)nventory

for all sectors except the onroad sector. These inventories, completed in February of 2011,
are referred t@as Version 2 of the MANE/U+VA 2007 base year inventorylhe

inventories were provided in formats required for air quality modeling. Under a separate
effort, the Northeast States for Coordinated Air Use Management (NESCAUM) developed
a 2007 onroad inveoty using the MOVES model to support air quality modeling.

MARAMA also prepared emission projections for 2013/2017/2020 (MARAMA 2011b)

for all sectors except the electric generation and onroad sectors. These projections reflect a
scenario representing thest estimatefor the future yegraccounting for all irplace

controls that are fully adoptedto federal or individual state regulations or SIRsthe

past, this inventory is also referred to as thettmbooks" inventory. Modelers often

refer b this scenario as the "future base case".

1.6.2 Version 3Modeling Inventories with Existing Controls

Beginning inthe fall of 20011 MARAMA sponsored development dfersion 3 3 of the
2007 base yeanodelinginventoryto incorporate new paved road emissigtiraates,
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revised modeling@f nonroad and onroad sourcasd other statspecific changes
(MARAMA20128). MARAMA developedVersion 3 3 of the future year inventory to
account for changes to the 2007 base year inventory and selected changes in growth and
control factors identified by staté8IARAMA2012b). The future year modeling

inventories forelectricgenerating units (EGUSs) acarrently being developed under a
separate effort lead by the Eastern Regional Technical Advizammmittee(ERTAC).

The future year modeling inventories for onroad sources are currently being developed by
NESCAUM, MARAMA or individual states.

1.6.3 Version 3 2025 hventory for PM Nonattainment CountiesRev 1°

The 2025 inventory for PM nonattainment counties developed usingersion 3 3 of
the modeling inventory, with the following exceptions:

1 Growth and control factors for 2025 were developed for the area, nopBiGt)
and nonroad MAR sectors, using the same methodologies and data sources that
were used to develop the 2017/2020 inventories with existing controls.

1 For nonroad sources included in NMIM, Version 2 results were available for 2007,
2017, and 2020. MRAMA and New York made additional NMIM runs for 2025
based on Version 2 inputs. MARAMaderevisions to some of the inputs to
NMIM for Version 3 3 of the modeling inventory; however, these revised NMIM
runs were not used in the 2025 PM nonattainmemtydaventory due to time
constraints.

1 For onroad sources included in the MOVES model, MARAMA and states executed
the model in the inventory mode for 2007 and 2025. Versi@oBthe modeling
inventoryusedresults of the MOVES model executed in a n&arto support air
guality modeling.

1 For EGU point sources, the results of the ERTAC EGU projection methodology are
not currently available. An alternative methodology for projecting EGU emissions
based on growth and control factors was used, as desoriBedtion 4.

1 Only counties classified as nonattainment for the PM2.5 annuatioo@4
NAAQS were included.

164 Version 3 2025 Inventoryfor PM Nonattainment Counties - Rev 2

Only very minor changes are included in Revision 2 of the 2025 inventory. These
included
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1 Updating the CT NMIM emissions to reflect the NMMA Pleasure Craft Population.
1 Updating the VA NMIM emissions to reflect a rerun with improved fuel
characteristics. No change was made to the NMMA Pleasure Craft Population.

1 Adding New York 2007 NMW emissions. These emissions were provided by

New York staff. MARAMA does not have information about what pleasure craft
population was used in these runs.

Exhibit 1-1 shows the data sources used for the 2025 PM nonattainment area inventory.

Exhibit 1-2 lists the counties included in the 2025 PM nonattainment area inventory.

Exhibit 1.1 7 Comparison of Data Used for Version 3 of the Modeling Inventory
and the 2025 PM Nonattainment Inventory

Modeling Inventory

2025 PM Nonattainment Inventory

Sector
2007 2017/2020 2007 2025
Area Version 3_3 Version 3_3 Version 3_3 Version 3_3
Nonroad-NMIM Version 3_3 Version 3_3 Version 2 2025 NMIM run
based on
Version 2 inputs
(1)
Nonroad-MAR Version 3_3 Version 3_3 Version 3_3 Version 3_3
Onroad MOVES runs by MOVES runs by MOVES runs by MOVES runs by
NESCAUM to NESCAUM to MARAMA or MARAMA or
support AQ support AQ states in states in
modeling modeling inventory mode inventory mode
Point-EGU Version 3_3 To be developed Version 3_3 See section 4 for
by ERTAC projection
methodology
Point-nonEGU Version 3_3 Version 3_3 Version 3_3 Version 3_3

(1) Except CT and VA where Version 3 inputs were used.

CT reflects NMMA Pleasure Craft Population

VA reflects NMMA Default Pleasure Craft population.

1.7 REPORT ORGANIZATION

Sections 2 to 6 describe the emission projection process for the following source sectors:
area sources; point sources; nonroad mobile sources included in the NMIM model; other
nonroad mobile sources (marine vessels, aircraft, and railroad locomotiviesyraad
mobile sources included in the MOVES model. Section 7 provides nonattainment area

emission pollutant summaries. Section 8 provides a description of the final deliverables,
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including the file names for all final deliverable products. Refereiocedbe TSD are

provided in Section 9.

Exhibit 1.27 List of PM Nonattainment Areas andCounties

PM Nonattainment?
FIPS 2006 1997
Nonattainment Area State Code | County Daily Annual
NAAQS NAAQS
Allentown, PA PA 42077 | Lehigh Yes Yes
PA 42095 | Northampton Yes Yes
Baltimore, MD MD 24003 | Anne Arundel No Yes
MD 24005 | Baltimore No Yes
MD 24013 | Carroll No Yes
MD 24025 | Harford No Yes
MD 24027 | Howard No Yes
MD 24510 | Baltimore City No Yes
Hagerstown-Martinsburg, MD-WV MD 24043 | Washington No Yes
Harrisburg-Lebanon-Carlisle-York, PA PA 42041 | Cumberland Yes Yes
PA 42043 | Dauphin Yes Yes
PA 42075 | Lebanon Yes Yes
PA 42133 | York* Yes No
Johnstown, PA PA 42021 | Cambria Yes Yes
PA 42063 | Indiana(P) Yes Yes
Lancaster, PA PA 42071 | Lancaster Yes Yes
New York-N. New Jersey-Long Island, CT 09001 | Fairfield Yes Yes
NY-NJ-CT CT 09009 | New Haven Yes Yes
NJ 34003 | Bergen Yes Yes
NJ 34013 | Essex Yes Yes
NJ 34017 | Hudson Yes Yes
NJ 34021 | Mercer Yes Yes
NJ 34023 | Middlesex Yes Yes
NJ 34025 | Monmouth Yes Yes
NJ 34027 | Morris Yes Yes
NJ 34031 | Passaic Yes Yes
NJ 34035 | Somerset Yes Yes
NJ 34039 | Union Yes Yes
NY 36005 | Bronx Yes Yes
NY 36047 | Kings Yes Yes
NY 36059 | Nassau Yes Yes
NY 36061 | New York Yes Yes
NY 36071 | Orange Yes Yes
NY 36081 | Queens Yes Yes
NY 36085 | Richmond Yes Yes
NY 36087 | Rockland Yes Yes
NY 36103 | Suffolk Yes Yes
NY 36119 | Westchester Yes Yes
Philadelphia-Wilmington, PA-NJ-DE DE 10003 | New Castle Yes Yes
NJ 34005 | Burlington Yes Yes
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PM Nonattainment?
FIPS 2006 1997
Nonattainment Area State Code | County Daily Annual
NAAQS | NAAQS
NJ 34007 | Camden Yes Yes
NJ 34015 | Gloucester Yes Yes
PA 42017 | Bucks Yes Yes
PA 42029 | Chester Yes Yes
PA 42045 | Delaware Yes Yes
PA 42091 | Montgomery Yes Yes
PA 42101 | Philadelphia Yes Yes
Pittsburgh-Beaver Valley, PA PA 42003 | Allegheny(P) Yes Yes
PA 42005 | Armstrong(P) Yes Yes
PA 42007 | Beaver Yes Yes
PA 42019 | Butler Yes Yes
PA 42059 | Greene(P) Yes Yes
PA 42073 | Lawrence(P)* Yes Yes
PA 42125 | Washington Yes Yes
PA 42129 | Westmoreland Yes Yes
Reading, PA PA 42011 | Berks No Yes
Washington, DC-MD-VA DC 11001 | Washington No Yes
MD 24017 | Charles No Yes
MD 24021 | Frederick No Yes
MD 24031 | Montgomery No Yes
MD 24033 | Prince George No Yes
VA 51013 | Arlington No Yes
VA 51059 | Fairfax No Yes
VA 51107 | Loudoun No Yes
VA 51153 | Prince William No Yes
VA 51510 | Alexandria No Yes
VA 51600 | Fairfax City No Yes
VA 51610 | Falls Church No Yes
VA 51683 | Manassas City No Yes
VA | 51685 | Manassas No Yes
Park
York, PA PA 42133 | York* No Yes

* York County, PA, is in one nonattainment area for the 2006 24-hour standard (Harrisburg-
Lebanon-Carlisle-York, PA) and another for the 1997 annual standard (York, PA).

(P) indicates that only part of the county is in the nonattainment area; for this inventory, emissions

for the entire county are included.
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2.0 AREA SOURCES

2.1 AREA SOURCE CATEGORIES

The area source sector contains emissions estimates for sources which individually are too
small in magnitude or too numerous to inventory as individual point sources, and which
can often be estimated more accurately as a single aggsegate for a county.
Examplesareemissions from home heatigsgstemshouse paintingconsumer products

usage, and small industrial/commercial operations that are not permitted as point sources.
There are 356 individual area source categories in the MXNEVA inventory,

categorized by a 1@igit SCC.

2.2 2007 INVENTORY DEVELOPMENT

The emission projectionsif the 2025 area source inventory were based on Version 3_3 of

the 2007 MANEVU+VA inventory and are fully documented in the TSD for that effort

(MARAMA 2012a). The only adjustment to the 2007 Version 3_3 area source inventory

was to appl pré8draospogitfaet dust sources, as
subsection.

2.2.1 Adjustments to the 2007 Inventory Used for the 2025 Projections

Grid air quality models consistently overestimate fugitive dust impacts as compared to
ambient samplesUSEPAdevelopé a methodology to reduce fugitive dust emissions for
use in grid modeling analyseH.is considered a logical step to imprabe ability to

account for the removal of particles near their emission source by vegetation and surface
features and can beefsl in gridtbased modeling analyses.

In February 2011, MARAMA developed 2007 emission modeling files for area sources
which applied the w8&auPeXugifive dust ersigsionsto actoant t or 0
for the removal of particles near their emisssonrce by vegetation and surface features.
The standard transport fractions and SCC assignments from USEPFREF website
(USEPA 200@) were used to reduce the PMRRI emissions in ik inventory Two files
were used. ExhibR.1 shows the list of n&&GU SCCs for which the transport factor was
applied. The major source categories included paved and unpaved roads, construction
activity, agricultural crop land tilling, and agricultural livestock operations. Exhibit

lists the transport fractions f&M nonattainment counties which vary by county. For
example, the transport factors ranges fron305in Camden, New Jerség 0.80 in

Suffolk County, New York.For Virginia, no transport fraction was provided for the City
of Fairfax; raesportffactian wasaused forythis guristiction.
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SCC

SCC Description

2294000000
2296000000
2311000000
2311010000
2311020000
2311030000
2801000000
2801000001
2801000002
2801000003
2801000004
2801000005
2801000006
2801000007
2801000008
2805000000
2805001000
2805001001
2805005000
2805010000
2805015000
2805020000
2805025000
2805030000
2805035000
2805040000
2805045001

Paved Roads: All Paved Roads: Total: Fugitives
Unpaved Roads: All Unpaved Roads: Total: Fugitives
Construction: All Processes: Total

Construction: General Building Construction: Total
Construction: Heavy Construction: Total
Construction: Road Construction: Total

Miscellaneous Area Sources;Agriculture Production - Crops;Agriculture - Crops;Total

Ag crops: Agriculture - Crops: Land Breaking

Ag crops: Agriculture - Crops: Planting

Ag crops: Agriculture - Crops: Tilling

Ag crops: Agriculture - Crops: Defoliation

Ag crops: Agriculture - Crops: Harvesting

Ag crops: Agriculture - Crops: Drying

Ag crops: Agriculture - Crops: Loading

Ag crops: Agriculture - Crops: Transport

Ag livestock: Agriculture - Livestock: Total

Ag livestock: Beef Cattle Feedlots: Total (also see 2805020000)
Ag livestock: Beef Cattle Feedlots: Feed Preparation
Ag livestock: Poultry Operations: Total

Ag livestock: Dairy Operations: Total

Ag livestock: Hog Operations: Total

Ag livestock: Cattle and Calves Composite: Total

Ag livestock: Hogs and Pigs Composite: Total

Ag livestock: Poultry and Chickens Composite: Total
Ag livestock: Horses and Ponies Composite: Total
Ag livestock: Sheep and Lambs Composite: Total
Ag livestock: Goats: Total
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PM Transport
State FIPS County Fraction
CT 09001 FAIRFIELD 0.4347
CT 09009 NEW HAVEN 0.4442
DE 10003 NEW CASTLE 0.5087
DC 11001 WASHINGTON 0.3953
MD 24003 ANNE ARUNDEL 0.4874
MD 24005 BALTIMORE 0.4047
MD 24013 CARROLL 0.5641
MD 24017 CHARLES 0.4879
MD 24021 FREDERICK 0.4904
MD 24025 HARFORD 0.5147
MD 24027 HOWARD 0.2798
MD 24031 MONTGOMERY 0.3089
MD 24033 PRINCE GEORGES 0.2950
MD 24043 WASHINGTON 0.4003
MD 24510 BALTIMORE (CITY) 0.4874
NJ 34003 BERGEN 0.2657
NJ 34005 BURLINGTON 0.3008
NJ 34007 CAMDEN 0.1375
NJ 34013 ESSEX 0.3461
NJ 34015 GLOUCESTER 0.4361
NJ 34017 HUDSON 0.5286
NJ 34021 MERCER 0.3472
NJ 34023 MIDDLESEX 0.3273
NJ 34025 MONMOUTH 0.5468
NJ 34027 MORRIS 0.2297
NJ 34031 PASSAIC 0.1971
NJ 34035 SOMERSET 0.3635
NJ 34039 UNION 0.3117
NY 36005 BRONX 0.6145
NY 36059 NASSAU 0.6595
NY 36061 NEW YORK 0.6483
NY 36071 ORANGE 0.3803
NY 36081 QUEENS 0.6505
NY 36085 RICHMOND 0.7159
NY 36087 ROCKLAND 0.3556
NY 36103 SUFFOLK 0.7997
NY 36119 WESTCHESTER 0.3531
PA 42003 ALLEGHENY 0.2308
PA 42005 ARMSTRONG 0.3289
PA 42007 BEAVER 0.3141
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PM Transport
State FIPS County Fraction
PA 42011 BERKS 0.4682
PA 42017 BUCKS 0.3980
PA 42019 BUTLER 0.3621
PA 42021 CAMBRIA 0.2253
PA 42029 CHESTER 0.4757
PA 42041 CUMBERLAND 0.4649
PA 42043 DAUPHIN 0.3438
PA 42045 DELAWARE 0.3515
PA 42059 GREENE 0.3224
PA 42063 INDIANA 0.2884
PA 42071 LANCASTER 0.6183
PA 42073 LAWRENCE 0.4422
PA 42075 LEBANON 0.4521
PA 42077 LEHIGH 0.4487
PA 42091 MONTGOMERY 0.3729
PA 42095 NORTHAMPTON 0.4306
PA 42101 PHILADELPHIA 0.3471
PA 42125 WASHINGTON 0.3436
PA 42129 WESTMORELAND 0.2875
PA 42133 YORK 0.5134
VA 51013 ARLINGTON 0.3534
VA 51059 FAIRFAX 0.2457
VA 51107 LOUDOUN 0.3345
VA 51153 PRINCE WILLIAM 0.1814
VA 51510 ALEXANDRIA 0.3745
VA 51610 FALLS CHURCH 0.3400
VA 51683 MANASSAS 0.3474
VA 51685 MANASSAS PARK 0.3551
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Exhibit 2.37 Comparison of2007Paved Road DusPM10 Emission Estimates

Without With

Transport Factor Transport Factor
Version 3 Version 3

Nonattainment Area Version2 New Version2 New

Method Method

Allentown 4,228 1,733 1,859 764
Baltimore 15,175 5,412 6,658 2,400
Hagerstown 1,490 263 596 105
Harrisburg-Lebanon-Carlisle-York 9,133 4,124 4,149 1,855
Johnstown 2,663 1,133 673 289
Lancaster 4,339 1,808 2,683 1,118
New York-Northern NJ-Long Island-CT 58,512 28,747 29,128 14,260
Philadelphia-Wilmington 29,379 12,644 11,070 4,801
Pittsburgh-Beaver Valley 14,470 6,173 4,491 1,920
Reading 3,346 1,423 1,567 666
Washington, DC-MD-VA 21,067 9,909 6,846 3,194
York 3,684 1,458 1,891 749

Exhibit 2.47 Comparison of2007Paved Road Dust PM2.5 Emission Estimates

Without
Transport Factor

With
Transport Factor

Version 3 Version 3

Nonattainment Area Version2 New Version2 New
Method Method

Allentown 264 433 116 191
Baltimore 1,770 1,328 782 589
Hagerstown 196 64 78 26
Harrisburg-Lebanon-Carlisle-York 605 1,031 277 464
Johnstown 198 283 50 72
Lancaster 295 452 182 280
New York-Northern NJ-Long Island-CT 2,400 7,173 1,252 3,547
Philadelphia-Wilmington 1,396 3,165 547 1,202
Pittsburgh-Beaver Valley 942 1,543 299 480
Reading 209 356 98 167
Washington, DC-MD-VA 1,713 2,432 594 784
York 257 365 132 187

January 23, 2012
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2.3 2025 INVENTORY DEVELOPMENT

The general procedures and data used for projecting emissions for the area source sector
aresummarized in this sectiorGrowth factors were appliei the MANEVU+VA 2007
inventoryto account for changes fael use population economic activity. Next, control
factors were applied to account for future emission reductionsdoornol regulatns.

The 2025 inventory accounts for p@07 emission reductions from promulgated federal,
State, local, and sigpecific control programs and proposed control programs that are
reasonably anticipated to result in pA607 emission reductions.

2.3.1 Area Source Growth Factors

Thearea and nonEGU point sourgewth factors were developed ussig sets of data:

The Annual Energy OutloofAEO) fuel consumption forecasts;
Countylevel populationprojections;

Statelevel employment projections by NAICS code;

Countylevel vehicle miles travelled{MT) projections;

USEPA projections for livestock and residential wood combustion; and
Otherstatespecificemissionprojection data.

= =4 =4 -8 A8 -9

The priority for applying these growth factarasto first use the statsupplied projection
data (if available). If statsupplied datavere not providedthen the AEO projection
factorswere usedor fuel consumption sourcgand the population/employment/VMT data
were usedor other source categories

2.3.1.1  AEO Fuel Use Projection

The AEOQis publishedannuallyby the U.S. Energy Information Administration (EIA). It

presents longerm projections of energy supply, demand, and prices through 2035, based

on results from EI A6s Nat i orN&NMSpbjdasithgy Model i
production, imports, conversion, consumption, and prices of energy, subject to

assumptions on macroeconomic and financial factors, world energy markets, resource

availability and costs, behavioral and technological choice criteria, etesgyologycost
andperformance characteristics, and demographics.

AEO providegegional fueluse forecastfor variousfuel types (e.g., coal, residual oil,
distillate oil, natural gas) by enge sector (e.gresidential, commercial, industrial,
transportationand electic power) Energy use projectioree reported at the Census
division level. The ensus divisiongrouped tatesas follows:

f South Atlantic- DE, DC, MD, VA
1 Middle Atlantici NJ, NY, PA
1 New England CT, ME, MA, NH, RI, VT
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Appendices Al, A2, and ABontain the AEO2010 fuel use projections for each of these
three regions. Appendices A4, A5, and A6 contain the AEO2011 fuel use projections

Version 2 of the MANEVU+VA future year inventories was developed using AEO2010
(EIA2010) After the release of &fsion 2, AEO201Wwas publishedElA2011a).

MARAMA reviewedthe updated fuel forecasts and compared the AEO2010 and
AEO2011 projectionsAppendixA7d ocument s MARAMAGs anal ysis.
calculated the difference in projected fuel usage between AEO2010 and AEO2011 for the
residential, commercial, industrial, transportation, and electric power sector for the
distillate fuel oil, residual fuel oil, coahatural gas, and renewable fuel types. MARAMA
identified thresholds for what constitutes a major change as follows:

1 Anincrease or decrease of 1% or less is considered to be no change and did not
warrant a change in the growth factors between Versiamsl 3 of the inventory;

1 Anincrease or decrease of between 1% and 5% is considered to be a minor change,
and states agreed that these differences between AEO2010 and AEO2011 did not
warrant a change in the growth factors between Versions 2 and 3 of ¢inéoiryy

1 Anincrease or decrease above 5% is considered a major change, and warrants a
change in the growth factors used in Version 3.

MARAMA recommended that the AEO2010 projections be retained for all residential,
commercial, and industrial sector fuesley except for industrial natural gas usage, where
the AEO2011 projections will be used for Version 3 of the future year modeling inventory.
New Jersey elected to use the more recent growth factors from AEO2011 instead of the
AEO02010 growth factors for ladrea source fossil fuel use categories.

Exhibits 25 to 29 summarize the projected fuel use rates by source sector (residential,
commercial, industrial, transportation) ahBO geographic area for the years 2007 to
2025. The unusual growth inommereal residual oil use in the South Atlantiegion

could not be explainedilarylandelected to use employment instead of the AEO2010
growth factor for commercial residual oil combustiasile Virginia and the District

chose to assume flat growth in thistee

2.3.1.2  Population Projections

States provided courdgvel historic population data and projections for future years. The
historical and projection years varied from state to state, so values were interpolated, when
necessary, to create population estesdor each year from 2007 to 2025. The population
data were then normalized to create growth factors from 2007 for each year future year.
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For example, Delaware had a population of 861,087 in 2007, and the projected population
in 2017 is 953,204. Thuthe growth factor for 2017 is 953,204 / 861,087 = 1.107.

Exhibit 2.10 summarizes the population growth factors by state and AEO2010 region.
Population is projected to grow in every state between 2007 and 2025. The population
growth in the New Englandates varies significantly by state. Population growth in the
South Atlantic states is projected to be much higher than in the New England and Mid
Atlantic states. Appendix B contains the data use to develop the population projections.

2.3.1.3 Employment Projedions

Every two years, the federal Bureau of Labor Statistics prodowcggermindustry and
occupation forecasts for téatureyears and states are asked to do the same for their
respective economied.he most recent projections are from state Depemts of Labor

for the period2006 to 2016most of which were published in 2008hese 16year

forecasts are updated every other year. The next set efpttiic projections will be for

the period 2008 to 2018. Only the District of Columbia anca@ate were able to provide
employment projections for 2008 to 2017; the 2008 to 2018 projections were not available
for other states in time for use on this project. The employment projections angidtate

by 3-digit NAICS code. Exhibit 2.11 summarizéeee manufacturing employment (NAICS
sector 310) growth factors by state and AEO2010 region. States in the Northeast / Mid
Atlantic region show a marked decrease in manufacturing employment from 2007 forward.
Appendix C contains the data that were usedevelop the employment projections.

2.3.1.4  VMT Projections

States developed projections of vehicle miles traveled (VMT) for 2007 and 2025 which
were used as the growth factor for projecting emissions freentrained road dust from

travel on paved roads (S@2-94-000-:000). The 2007 and 2025 VMT are identical to

those used in the MOVES modeling discussed in Section 8. Exhibit 2.12 shows the county
level VMT for 2007 and 2025, and the growth factor for projecting 2007 emissions to

2025. Growth factors for@.3, 2017, and 2020 were based on a linear interpolation of the
2007 and 2025 VMT. Appendix D contains additional information on the data used to
develop the VMT growth factors.
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Exhibit 25 AEO2010Growth Factors for Coal by AEO Region 2007 2025
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Exhibit 2.7 AEO2010Growth Factors for Distillate Oil by AEO Region 2007 2025
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Exhibit 2.8 Growth Factors for Natural Gas by AEO Region 2007 2025

AEO2010for Residential/lCommercial, AEO2011 for Industrial
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Exhibit 2.9 AEO2010Growth Factors for Gasolineby AEO Region 20071 2025



Documentation for the 2025 Emission Inventory for PM Nonattainment Counties in the-WIAREgion

1.25
New England States
~ 1.20
8
~ e | H
£
S 1.15 VT
A
g / —MA
< 110 i
5
3 // - CT
O 1.05 ME
1.00 -+ — T T T T T
2007 2010 2013 2016 2019 2022 2025
1.25
Mid-Atlantic States
~ 120
o
(=]
™~
£
S 115
G e [\
2
_t:;" 1.10 N
£ ——PA
o
O 1.05
1.00 |
2007 2010 2013 2016 2019 2022 2025
1.25
South Atlantic States /
~ 1.20 P
o
o
o~
£
S 1.15 — VA
b
S e ) C
®
; 110 ——,
g e 1 D
O 1.05
1.00 = T T T T T T T T T T T T T T T T 1
2007 2010 2013 2016 2019 2022 2025

Exhibit 2.10 Population Growth Factors by AEO Region 2007 2025

January 23, 2012
Page21



Documentation for the 2025 Emission Inventory for PM Nonattainment Counties in the-WIAREgion

1.1
New England States (CT, ME, MA, NH, RI, VT)
~ 14
s
~ T
£ —
S 09 ——NH
; 0.8 M E
g ——MA
9 e \ T
006 T T T T T T T T T T T T T T T T T T 1
2007 2010 2013 2016 2019 2022 2025
1.1
Mid-Atlantic States (NJ, NY, PA)
~ 17
(=]
o
™~
E —
‘g 0.9
: —PA
- —N)
L
E e Y
g
(L) 0.7 §
06 —4—m i 7 v ¢ 7 ——m————
2007 2010 2013 2016 2019 2022 2025
1.1
g South Atlantic States (DC, DE, MD, VA)
™~
=
« 0.9 k
£
“g 0.8 /A
o \ e—D)C
Ro7
= \ amm\1D
% 0.6 DE
(U] \
0.5
0'4 T T T T T T T T T T T T T T T L T T 1
2007 2010 2013 2016 2019 2022 2025

January 23, 2012
Page22

Exhibit 2.11 Manufacturing Employment Growth Factors by Region 2007 2025
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Exhibit 2.12 2007 and 2025 VMT and the 20062025 Growth Factor
Million VMT Growth
Nonattainment Area County FIPS 2007 2025 | 2007-2005
Allentown Lehigh 42077 2,947 3,700 1.256
Allentown Northampton 42095 2,020 2,629 1.301
Baltimore Anne Arundel 24003 5,786 7,907 1.367
Baltimore Baltimore 24005 8,261 | 10,330 1.251
Baltimore Carroll 24013 1,296 1,766 1.363
Baltimore Harford 24025 2,362 3,060 1.296
Baltimore Howard 24027 3,815 6,059 1.588
Baltimore Baltimore City 24510 3,626 4,150 1.145
Hagerstown Washington 24043 2,090 2,940 1.407
Harrisburg-Lebanon-Carlisle-York | Cumberland 42041 2,861 3,704 1.295
Harrisburg-Lebanon-Carlisle-York | Dauphin 42043 3,072 3,689 1.201
Harrisburg-Lebanon-Carlisle-York | Lebanon 42075 1,209 1,507 1.247
Harrisburg-Lebanon-Carlisle-York | York 42133 3,304 4,209 1.274
Johnstown Cambria 42021 1,157 1,110 0.959
Johnstown Indiana 42063 844 928 1.100
Lancaster Lancaster 42071 4,255 5,395 1.268
New York Metro NY/NJ/CT Fairfield 9001 7,560 8,568 1.133
New York Metro NY/NJ/CT New Haven 9009 6,856 8,085 1.179
New York Metro NY/NJ/CT Bergen 34003 7,879 | 10,464 1.328
New York Metro NY/NJ/CT Essex 34013 4,895 6,131 1.253
New York Metro NY/NJ/CT Hudson 34017 2,313 2,801 1.211
New York Metro NY/NJ/CT Mercer 34021 3,566 3,996 1.121
New York Metro NY/NJ/CT Middlesex 34023 7,810 9,748 1.248
New York Metro NY/NJ/CT Monmouth 34025 6,319 8,595 1.360
New York Metro NY/NJ/CT Morris 34027 5,530 6,523 1.180
New York Metro NY/NJ/CT Passaic 34031 2,918 3,490 1.196
New York Metro NY/NJ/CT Somerset 34035 3,230 3,667 1.135
New York Metro NY/NJ/CT Union 34039 4,623 5,730 1.239
New York Metro NY/NJ/CT Bronx 36005 3,677 4,830 1.314
New York Metro NY/NJ/CT Kings 36047 5,461 6,272 1.148
New York Metro NY/NJ/CT Nassau 36059 11,780 | 14,705 1.248
New York Metro NY/NJ/CT New York 36061 3,938 5,203 1.321
New York Metro NY/NJ/CT Orange 36071 4,431 5,906 1.333
New York Metro NY/NJ/CT Queens 36081 8,859 | 10,949 1.236
New York Metro NY/NJ/CT Richmond 36085 2,152 3,354 1.558
New York Metro NY/NJ/CT Rockland 36087 2,675 4,060 1.517
New York Metro NY/NJ/CT Suffolk 36103 13,767 | 20,514 1.485
New York Metro NY/NJ/CT Westchester 36119 8,201 | 11,811 1.490
Philadelphia PA/DE/NJ New Castle 10003 5,544 6,959 1.255
Philadelphia PA/DE/NJ Burlington 34005 4,704 5,062 1.076
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Million VMT Growth
Nonattainment Area County FIPS 2007 2025 | 2007-2005
Philadelphia PA/DE/NJ Camden 34007 4,090 4,267 1.043
Philadelphia PA/DE/NJ Gloucester 34015 2,723 3,284 1.206
Philadelphia PA/DE/NJ Bucks 42017 5,047 6,516 1.291
Philadelphia PA/DE/NJ Chester 42029 4,423 6,201 1.402
Philadelphia PA/DE/NJ Delaware 42045 3,766 4,371 1.161
Philadelphia PA/DE/NJ Montgomery 42091 7,075 8,220 1.162
Philadelphia PA/DE/NJ Philadelphia 42101 5,973 6,337 1.061
Pittsburgh-Beaver Valley Allegheny 42003 9,345 | 10,134 1.084
Pittsburgh-Beaver Valley Armstrong 42005 628 672 1.071
Pittsburgh-Beaver Valley Beaver 42007 1,487 1,585 1.066
Pittsburgh-Beaver Valley Butler 42019 1,762 2,173 1.233
Pittsburgh-Beaver Valley Greene 42059 464 504 1.086
Pittsburgh-Beaver Valley Lawrence 42073 812 880 1.084
Pittsburgh-Beaver Valley Washington 42125 2,245 2,531 1.127
Pittsburgh-Beaver Valley Westmoreland 42129 3,512 3,898 1.110
Reading Berks 42011 3,341 4,079 1.221
Washington DC/MD/VA DC 11001 3,666 3,861 1.053
Washington DC/MD/VA Charles 24017 1,284 1,825 1.421
Washington DC/MD/VA Frederick 24021 3,009 4,442 1.476
Washington DC/MD/VA Montgomery 24031 7,471 9,711 1.300
Washington DC/MD/VA Prince George's 24033 8,754 | 11,616 1.327
Washington DC/MD/VA Arlington 51013 1,663 1,917 1.153
Washington DC/MD/VA Fairfax 51059 10,123 | 13,880 1.371
Washington DC/MD/VA Loudoun 51107 2,403 3,741 1.557
Washington DC/MD/VA Prince William 51153 3,202 4,643 1.450
Washington DC/MD/VA Alexandria 51510 736 866 1.177
Washington DC/MD/VA Fairfax 51600 193 220 1.143
Washington DC/MD/VA Falls Church 51610 64 76 1.186
Washington DC/MD/VA Manassas 51683 273 360 1.317
Washington DC/MD/VA Manassas Park 51685 26 30 1.166
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2.3.1.5 No Growth Assignment for Certain Area Source Categories

For several area source categories, it seems reasonable that emissions would not change
from the 2007 values. No growth was applied to the 2007 emissions for the area source
categories shown in Exhilit 13.

Exhibit 2.13 Area Source Categories with N&Growth Assignment

SCC SCC Description

2296000000 | Unpaved Roads /All Unpaved Roads /Total: Fugitives

2401008000 | Surface Coating /Traffic Markings /Total: All Solvent Types

2461020000 | Misc Non-industrial: Commercial /Asphalt Application: All Processes /Total: All
2461021000 | Misc Non-industrial: Commercial /Cutback Asphalt /Total: All Solvent Types
2461022000 | Misc Non-industrial: Commercial /Emulsified Asphalt /Total: All Solvent Types
2461023000 | Misc Non-industrial: Commercial /Asphalt Roofing /Total: All Solvent Types
2601000000 | On-site Incineration /All Categories /Total

2601010000 | On-site Incineration /Industrial /Total

2601010000 | On-site Incineration /Industrial /Total

2601020000 | On-site Incineration /Commercial/lnstitutional /Total

2601020000 | On-site Incineration /Commercial/Institutional /Total

2601030000 | On-site Incineration /Residential /Total

2610000100 | Open Burning /All Categories /Yard Waste - Leaf Species Unspecified

2610000400 | Open Burning /All Categories /Yard Waste - Brush Species Unspecified
2610000500 | Open Burning /All Categories /Land Clearing Debris (use 28-10-005-000 for Logging
2610030000 | Open Burning /Residential /Household Waste (use 26-10-000-xxx for Yard Wastes)
2610040400 | Open Burning /Municipal (from residences, parks, other for central burn)
2660000000 | Leaking Underground Storage Tanks /Leaking Underground Storage Tanks /Total: All
2680001000 | Composting /100% Biosolids (e.g., sewage sludge, manure, mixtures of these matls
2680002000 | Composting /Mixed Waste (e.g., a 50:50 mixture of biosolids and green wastes)
2806010000 | Domestic Animals Waste Emissions /Cats /Total

2806015000 | Domestic Animals Waste Emissions /Dogs /Total

2807020001 | Wild Animals Waste Emissions /Bears /Black Bears

2807020002 | Wild Animals Waste Emissions /Bears /Grizzly Bears

2807025000 | Wild Animals Waste Emissions /Elk /Total

2807030000 | Wild Animals Waste Emissions /Deer /Total

2807040000 | Wild Animals Waste Emissions /Birds /Total

2810001000 | Forest Wildfires - Wildfires i Unspecified

2810003000 | Cigarette Smoke /Total

2810005000 | Managed Burning, Slash (Logging Debris) /Unspecified Burn Method

2810010000 | Human Perspiration and Respiration /Total

2810014000 | Prescribed Burning /Generic - Unspecified land cover, ownership, class/purpose
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SCC SCC Description

2810015000 | Prescribed Forest Burning /Unspecified
2810020000 | Prescribed Rangeland Burning /Unspecified
2810030000 | Structure Fires /Unspecified

2810035000 | Firefighting Training /Total

2810050000 | Motor Vehicle Fires /Unspecified

2810060200 | Cremation /Animals

2810090000 | Open Fire /Not categorized

2820010000 | Cooling Towers /Process Cooling Towers /Total

2830000000 | Catastrophic/Accidental Releases /All Catastrophic/Accidental Releases /Total

2830010000 | Catastrophic/Accidental Releases /Transportation Accidents /Total

2.3.1.6 USEPA2020 Rojections for Residential Wood

USEPA madeavailable its 2020 emissions projections associated with its2@8&d v4
modelingplatform  MARAMA decided to us&JSEPAemission projection parameters for

residential wood combustioJSEPAO s met hodol ogy and
below (USEPA 2@0a).

dat a

USEPAprojected residential wood combustion emissions are based on the expected
increase in the number of le@mitting wood stoves and the corresponding decrease in
other types of wood stoves. As newer, cleaner woodstoves replace older, more polluting
stoves, there will be an overall reduction of emissions from this category. The approach
used byUSEPAwas developedsapart of a modeling exercise to estimate the expected
benefits of the woodstove changet program.This methodologyises aombination
growth and control facterand is based on activity not pollutarithe growth and control
areaccounted for in a sitg factor for each residential wo&CC(certain SCCs represent
controlledequipment, while other SCCs representontrolledequipment) Control

factors arendirectly incorporated based on which stove is usdtke specific assumptions

USEPAmMade were:

Fireplaces, SCC=2104008001: increase E@ry

Ssour c

Old woodstoves, SCC=2104008002, 2104008010, 2104008051: decreasa2%ly
New woodstoves, SCC=2104008003, 2104008004, 2104008030, 2104008050,

2104008052 or 2104008053: increase 2%ary

For the general woodstes and fireplaces category (SCC 2104008Q®&EPAcomputed
a weightedaverage distribution based on 19.4% fireplaces, 71.6% old woodstoves, 9.1%
new woodstovessing 2002 Platform emissions for PM2Bhese fractions are based on

the fraction ofemississf r om t hese processes in

t he

states
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woodst oves an dnthei2002NEIl This appraach $e6uls in an overall
decrease of 1.056% per year for this sogategory. AppendixE contains the residential
wood projetion data fromJSEPA

2.3.1.7 SCC, SIC, NAICSand Growth Parameter Crosswalk

Since the employment projections were based-digi8 NAICS code, it was necessary to
map NAICS codes to SCCs and SIC codes that were used by states. Employment
projections at the nre specific 4digit or 6-digit NAICS codes were not available.

The first step for developing a comprehensive crosswalk betiheatifferent source
classification codes (SCC, SIC, and NAICS coaag) emission activity growth indicators
wasto compile a complete list dfie NAICS codes in the 2007 point source inventory

Some states use the SIC code while other use the NAICS code. Still other states use both
the SIC and NAICS codes. When the NAICS code was not avaiéBleodes were

converted to NAICS codes. Thedigit NAICS code was truncated to alRjit code,

which represents major industry subsectors of the economy. A U.S. Census Bureau
document was used to perform this conversion (CENSUS 2000).

The next step was to revigraraneters that could be used as the emission activity growth
indicator for each SCC or NAICS. We initially relied on two USEPA crosswalks (USEPA
2004a, USEPA 2004b) to match area and nonEGU point source SCCs to AEO2010
categories, employment NAICS codes, aogulation.

2.3.1.8 Final Version 2 Growth Factors for Area Sources

The previous secti@described the initial growth factors recommended to develop
projected future year emissions inventories for area ande@ sources. Draft growth
and control factors, aha draft technical support document, were circulated for review by
MARAMA and state agencies. During the review, it was noted that several emissions
categories show negative growth into the future, particularly categories related to fossil
fuel combustia and manufacturing employment.

Many of the growth factors used to project emissions for area arB@bhsources were
based on the AEO2010 fuel consumption forecasts andlsta@ieemployment projections.
The AEO2010 forecasts show declining trendsifi@any fuel consumption sectors,

especially industrial, residential, and commercial distillate fuel oil use. Similarly, the
employment projections show declines in the predicted number of employees for many
sectors of the economy. This is particularlyetfor the manufacturing sector, which is of
interest because this sector is often associated with higher emissions than those for other
sectors. By contrast, the employment projections show increasing trends in retail and
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servicerelated sectors. Howenehese sectors are not typically associated with significant
emissions.

Predicted declines in fuel use and employment resulted in growth factors less than unity
(i.e., represent negative growth) for many area aneB®Ud point source categories.
Conseqently, for some categories, emissiavere initially projected to blewer for the
projected future years than for the base year, even before the application of control
assumptions (i.ethe future "growth only" emissions are lower than the base year
emissions). A conference callvasheld to discuss the negative growth issue,siates

were polled as to whether or not they felt that the current set of proposed growth-factors
including the negative growth factorsvere realistic for their state. Inply, some
representatives mentioned that they have observed historisgeaiific data that supports
the trends displayed by the proposed growth factors. Other representatives mentioned that
they feel comfortable with the growth factors and don't haeetanical basis to change
them or suggest others. Some states will supply their own factors or make their own
assumptions.

As a result of these discussions, esigteprovided guidance on how to handle projections
when negative growth is indicatedxHbit 2.14 shows thestaterecommendations for area
sources.

2.3.1.9 Version 3 Update to New Jersey Growth Factors for Area Sources

New Jersey provided updated growth factors for area source for use in developing the 2025
inventory for PM nonattainment courgieOne of the key revisions was to use the more
recent data from AEO2011 for energy consumption instead of the AEO2010 projections.
New Jersey also provided updated employment, paved road, pesticide and agricultural
livestock growth factors.

2.3.1.10 Version 3 Update to Growth Factors for the District of Columbia

The District of Columbia provided updated employment growth factors based on DC
Department of Labor forecasts for the per&@d8 to 2018.
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Exhibit 2-14 State Recommendations to Address Negative Grofwt
and Other Growth Factors for the Area Source Sector

State AEO2010 Employment Population
Growth Factors Growth Factors Growth Factors
CT | Use AEO2010 growth rates Use state DOL employment Use county-level
projections by 3-digit NAICS population projections
DE | Use AEO2010 growth rates; no | For 2013, use state DOL Use county-level
growth for suspect AEO2010 employment projections by 3-digit | population projections
projection for commercial / NAICS; For 2017 and 2020, use
institutional residual oil no growth (growth factor=1) when
employment growth is negative;
otherwise use employment if
positive growth
DC | Use AEO2010 growth rates; no | Use DOL employment growth for | For dry cleaning, use
growth for suspect AEO2010 NAICS 722 for food and kindred employment growth for
projection for commercial / product SCC; otherwise use NAICS 812 instead of
institutional residual oil 2008-2018 data population
MD | Not using AEO2010; used Provided updated employment Provided updated
employment for commercial & projections; changed cross-walk population projections
institutional fuel; used housing between NAICS code and SCC by county
units for residential fuel for selected source categories
NJ NJ submitted state specific NJ submitted state specific NJ submitted state
growth factors. For fuel growth factors. specific growth factors
combustion categories only, and provided
used AEO2011 growth rates population projections
except for residual oil (use no by county
growth)
NY | Use AEO2010 growth rates Use state DOL employment Use county-level
projections by 3-digit NAICS population projections
PA | Use AEO2010 growth rates Use state DOL employment Use county-level
projections by 3-digit NAICS population projections
VA | Use AEO2010 growth rates; no | Use state DOL employment Use county-level

growth for suspect AEO2010
projection for commercial /
institutional residual oil

projections by 3-digit NAICS

population projections

January 23, 2012
Page29
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2.3.2 Area SourceControl Factors

Control factors were developed to estimawst2007emission reductions resulting from
onthe-booksregulationsand other emission reduction measur€sntrol factors were
developed for the following nationakgionaland stateneasures:

Federal Rules fliecting Area Sources
Federal MACT Rules

OTC 2001 Model Rules

OTC 2006 Model Rules

1 MANE-VU Sulfur in Fuel Oil Limitations

= =4 -4 A

These control programmcludingtheir impact on PM2.5 and PM precursor emissians,
discussed in the following subsections.

2.3.2.1 Federal Rules Affecting Area Sources

USEPA madeavailable its 2020 emissions projections associated with its2@8&d v4
modelingplatform (USEPA 2010a). USEPA accounted for control strategies for four area
source categories, only one of which reduced emissions of PM2.5 or PM2.5 precursors.
USEPA developed projection factdosaccount for the replacement of retired woodstoves
that were mstalled before promulgation of thew source performance standard (NSPS).
We usedJSEPAA s | at e st whioleusds aambihatog growth and control factor
and is based on activigndnot pollutant. Thegrowth and control araccounted for in a
single factor for specifiSCCsthat account for the turnover from pRSPS to posNSPS
woodstove.

2.3.2.2 Federal MACT Rules

USEPA developeduidance foestimating VOC andNO, emissionchanges from MACT
Rules(USEPA 2007b). We reviewed the guidance to idemti§a source controls

associated with the federal maximum achievable control technology (MACT) standards for
controlling hazardous air pollutants (HAPs). Although designed to reduce HAPs, many of
the MACT standards also provide a reduction in criteripaiutants. USEPAs gui dance
document provides an estimate of the percent reduction in VOQ@gpftom each

standard, and the compliance date for the standard. The information concerning MACT
compliance periods provided was used to determine whethBtARE standard provided
post2007 emission reductions. For example, if a compliance period of a MACT standard
was 2007 or earlier, then we assumed that the emission reductions from the MACT
standard should be reflected in the baseline year and not ddiiareal post2007 credit.
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Only one area source category was listed in USEB&dance documentmunicipal

solid wastelandfills. Asthe compliance date for this standard was January 2004, ro post
2007 reductions were applibécaus¢he emission ragctions from the MACT standard
should be reflected in the 2007 inventory and not as an additiona2 @@atcredit.

USEPA has or will soon develop MACT standards for about 70 area source categories.

We reviewed USEPAGs 202 0edenhe grevious sestionpando j ect i o
found that USEPA did not include emission reductions from recent area source MACT
standards. We conducted a review of USEPAOGS
determined that many area source MACT standards would neswdtionwide reductions

in criteria air pollutants in addition to the reductions in HAP emissions. However, many

States in the MANE/U+VA region already have emission standards for many categories

that are as stringent as the Federal area source M#s@dasds. For example, mastates

in the MANEVU+VA region already have requirements as stringent aG#soline

Distribution MACT and GACT(generally achievable control technology) standards, and

little additional VOC reductions would be realized ie tiegion. Given the resources

allocated to this project, it was beyond the scope to conduct an analysis of the area source

MACT requirements angtateby-stateemission regulations to determine whether there

would be emission reductions resulting from énea source MACT standards.

The only exception to the above discussion of area source MACT standards pertains to the
recently promulgated rules for reciprocating internal combustion engines (RICE). USEPA
made available an estimate of the percent remluad emissions attributable to the RICE
MACT rulein 2012 and 2014USEPA 2010). These reductions by SCC are shown in

Exhibit 2-15. The USEPA 2014 estimates were used for the MANEVA 2017, 2020

and 203 inventories.

2.3.2.3 OTC Model Rules for VOC Sources

The Ozone Transport Commission (OTC) developed model rules for its member states in
2002 for several area source VOC categories: consumer products, architectural and
industrial maintenance (AIM) coatings, portable fuel containers (PFCs), mobile equipmen
repair and refinishing, and solvent cleaning (OTC 20012006 the OTC introduced

model rules for two additional area source categories (adhesives/sealants and asphalt
paving) and more stringent requirements for consumer products and portable fuel
cortainers (OTC 2007). These rules resulted in reductions of VOC emis&lenause

VOC emissions are generally not considered to be significant PM precursors, and these
rules did not result in reductions in PM2.5 or precursor emissiorfartherdiscusson of

the OTC model rules for VOC sources is warranted.
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Exhibit 2-15 USEPA Estimated Percent Reductions for RICE MACT Standard
SCC NOx | PM2.5 | SCC Description

2101004000 7.57 | Electric Utility;Distillate Oil;Total: Boilers and IC Engines

2101004002 11.81 | Electric Utility;Distillate Oil;All IC Engine Types

2101006000 7.97 Electric Utility;Natural Gas;Total: Boilers and IC Engines

2101006002 9.87 Electric Utility;Natural Gas;All IC Engine Types

2102004000 7.57 | Industrial;Distillate Oil;Total: Boilers and IC Engines

2102006000 7.97 Industrial;Natural Gas;Total: Boilers and IC Engines

2102006002 9.87 Industrial;Natural Gas;All IC Engine Types

2103004000 757 Con’_nmermal/lnst|tut|onaI;D|st|IIate Oil;Total: Boilers and IC
Engines

2103006000 797 Con’_nmerual/lnst|tut|onaI;NaturaI Gas;Total: Boilers and IC
Engines

2199004000 757 Area_ Source Fuel Combustion;Distillate Oil;Total: Boilers and IC
Engines

2199004002 11.81 | Area Source Fuel Combustion;Distillate Oil;All IC Engine Types

2199006000 797 Area_ Source Fuel Combustion;Natural Gas;Total: Boilers and IC
Engines

2310000000 | 12.53 Oil and Gas Production: All Processes;Total: All Processes

2310000220 | 12.53 Oil and Gas Exploration/Production; Drill Rigs

2310000440 | 12.53 Oil and Gas Exploration/Production; Saltwater Disposal Engines

2310001000 | 12.53 Oil and Gas Production: SIC 13; On-shore;Total: All Processes

2310002000 | 12.53 Oil and Gas Production: SIC 13; Off-shore;Total: All Processes

2310020000 | 12.53 Oil and Gas Production: SIC 13;Natural Gas;Total: All Processes

2310020600 | 12.53 o]] a}nd Gas Exploration and Production;Natural Gas;Compressor
Engines

2310023000 | 12.53 Oil and Gas E_xploratlon anq Production;Natural Gas;Cbm Gas
Well - Dewatering Pump Engines

2.3.24 OTC Model Rule for ICI Boilers

The OTC recommended that member states pursuesgitédic rulemakings or other
implementation methods txhieveNO, emission reductiofor industrial, commercial,

and institutiona(IClI) boilersbased on guidelines that varied by boiler size and fuel type.
States were polled to determine whether they have adopted a rule that would achieve
reductions equivalent to the 2006 OTC recommendations and whether the estimated
reduction inNOy emissions should be applied in 2013, 2017, and 2020.

All but one stateNew Jerseyindicatad that they have not adopted rules for area sources
equivalent to the 2006 OTC recommendatioNsew Jersey specified that the state has
post2007 ICI boiler riles that reducd&lO, emissions and provided the estimates of the
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reductions iMNO, emissions by SCC resulting from boiteneup requirements, as shown
in Exhibit 2.16:

Exhibit 2.16 Area Source Emission Reductions from
New Jersey ICI BoilerNOy Rules

Pefcef‘t Overall
SCC SOURCE f?giu'(lfttjlr?g- EffethLij\llee‘nes Per?elilreatio Percef“
CATEGORY. | upsaor: | s | Seeeen
2013
2102004000 | Industrial: Distillate 25% 80% 30% 6%
2102005000 | Industrial: Residual 25% 80% 30% 6%
2102006000 | Industrial: Nat Gas 25% 80% 30% 6%
2102007000 | Industrial: LPG 25% 80% 30% 6%
2103004000 | Comm/Inst: Distillate 25% 80% 30% 6%
2103005000 | Comm/Inst: Residual 25% 80% 30% 6%
2103006000 | Comm/Inst: Nat Gas 25% 80% 30% 6%
2103007000 | Comm/Inst - LPG 25% 80% 30% 6%
2.3.25 MANE-VU Fuel Oil Sulfur Strategy

MANE-VU developed a low sulfur fuel oil strategy to hetptesdevelopRegional Haze
SIPs (MANE_VU 2007) The sulfur in fuel oil recommendations are shown in Exhibit
2.17 and vary bystate type of fuel oil, and yearfamplementation.

Exhibit 2.17 MANE -VU Low Sulfur Fuel Oil Strategy

Inner Zone States (DE, NJ, NY, PA)
Fuel Oil Type Sulfur Content Sulfur Content
2012 2016
Distillate 500 ppm 15 ppm
#4 Residual 0.25% 0.25%
#6 Residual 0.3t00.5% 0.3t00.5%
Outer Zone States (CT, DC, MD)
Fuel Oil Type Sulfur Content Sulfur Content
2014 2018
Distillate 500 ppm 15 ppm
#4 Residual n/a 0.25t00.5%
#6 Residual n/a 0.5%
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Each state was polleathdasked to provide guidance as to wheat iéll, the MANEVU

strategy would be incorporated into their state rules. States were also asked to provide the
2007 sulfur contents for each fuel type by county in order to calculate the percent reduction
in emissions for the future yearshree statesD, NJ, NY) have adopted are

committed toadoping the strategy into their ruleszour jurisdictiongCT, DC, DE, PA)

indicated thahot enouglregulatory developmemtrogress has been made to include the
reductiongn future years with absolute certaint@ne state (VA) has no plans to adopt the
low sulfur fuel oil strategy. The response from each jurisdiction is summarized below:

1 Connecticutwill not include the reductions from MANEU low sulfur fuel oil
strategy at this time for official SIP invemtes used for the PM2.5 redesignation
effort. Section 16&21a of the Connecticut General Statutes (as amended by-PA 10
74) conditions implementation of number two heatingolfur limitation 60 ppm
beginning 7/1/2011 and 15 ppm beginning 7/1/2@i¥smilar implementation in
NY, MA andRI. NY has taken action, but the other states have not done so yet.
CTDEP expects that 15ppm residential heating oil will be in place in CT by the
"MANE-VU Ask" 2018 target date. However, until the other states #et, S
emission inventories will not be approvable with theppf value. Therefore, at
this time CT elects to retain the 2007 sulfur value through 2626residual oil,
Section 22&l74-19a of the Regulations of CT State Agencies (RCSA) limits
sources >=18W and boilers >=25nmBtu/hr to 0.5% and further limits any of
those sources that are also Title IV acid rain sources to 0.3%. For affected sources,
these limits are consistent with the "MANRJ Ask", and should be reflected in
the actual emissions inqmrated into the 2007 point source inventory. Other
sources (including most area sources) not otherwise restricted by permit/order are
limited to 1.0% by RCSA 22474-19. As both of these regulations have not
changedafter2007, there are no new contrale (, post 2007 control factors are
1.0)for residual ol

1 TheDistrict of Columbia does ot have a low sulfur rule in place yefhey do
have a draft, and anticipate adopting a rule by 2014, but are inclined not to take
credit for reductions at this poimt time.

1 Del a wbbw-suldusfuel regulation development is running behind schedule and
will not be promulgatedonein time to include in thee-desigration
requests/maintenance plans. Emission reductions from M@MEow sulfur fuel
oil strategy are not included in the 2025 inventory at this time.

1 Maryland expects to revisEOMAR 26.11.09.07Sulfur Content Limitations for
Fuel by 2014 toadoptthe limits in the MANEVU low sulfur fuel oil strategy.
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1 New Jerseyhas revised N.J.A.(7:27-9.2 (Sulfur content standarjito adopt the
2016 sulfur content limits and schedule shown in Exhibit 2A1Bof the PM
nonattainment counties in New Jersey already meet the MANEMIts for
residual oil.

1 New York adopted adw that limits the sulfur content of No. 2 heating oil to no
more than 15 parts per million starting in July 2012, down from the current range
of 2,000 to 15,000 parts per million. New Yakpects to revisé NYCRR
Subpart 2281 (Fuel Composition and UseSulfur Limitationg to lower the sulfur
content of distillate fuel oil for all stationary sources (including home heating) and
stationary internal combustion engindgearly all of the PM nonattainment
counties in New York already meet the MANRJ limits for residual oil. For the
two counties (Orange and Suffolk), compliance with the MANElimits is
expected by 2017.

1 Pennsylvanialow-sulfur fuel regulation development is running behind schedule
and will not be promulgatedionein time to include in thee-desigration
requests/maintenance plans. Emission reductions from M@MEow sulfur fuel
oil strategy are not included in the 2025 inventory at this time.

1 Virginia will not include the emission reductions from low sulfur fue] adit is
not part of MANEVU and has no plans sxbptthe low sulfur fuel oil strategy.

Thestateresponsesegardingthe currently adoptedulfur contentgor home heating oil,
distillate oil, and residual odre summarized in Exhibits1B, 219 and 2.2, respectively

For the purposes of developittye 2025 inventorythat will be used fore-desigrations and
maintenance planghesulfur contents and control factors shown in the Bixfiwere used

on a countyby-county basigo account for the emission reductions fromNMh&NE-VU

low sulfur fuel oil strategy.There are separate columns in the detailed area source
inventory spreadsheet that spec§, control factors and emissiong feach projection
year for a fAcurrently adoptedd scenario
that have or are committed to having rules in pldd¢e.emission reductions are applied for

the other states (CDC,DE, PA, VA) iand otphtee dioc usrcreennatrliyo .

For other air quality planning purposes, we accounted separately for emission reductions
that would occuassumingall states fully adopt the MANE U low sulfur fuel limits by
2025. There are separate columns&»c ont r ol factors and emi

t hat

S Ssi

adoptedo scenari o where al |l -gUlewtsdfgrfu¢lexcept

oil limits in place.

0

Vv
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Sulfur Content (

ppm)

Control Factor

STATE | FIPS | CNTY_NAME 2007 | 2013 | 2017| 2020| 2025 | cF 07 13| cF 07 17 | cF 07 20 | CF 07 25
cT 09001 Fairfield 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
cT 09009  New Haven 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
DE 10003  New Castle 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
DC 11001  Washington 1000 1000 1000 1000 1000 1.000 1.000 1.000 1.000
MD 24003  Anne Arundel 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24005  Baltimore 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24013 Carroll 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24017  Charles 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24021  Frederick 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24025  Harford 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24027  Howard 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24031 Montgomery 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24033 Prince Georges 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24043  Washington 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24510  Baltimore City 3000 3000 15 15 15 1.000 0.005 0.005 0.005
NJ 34003  Bergen 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34005  Burlington 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34007  Camden 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34013  Essex 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34015  Gloucester 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34017  Hudson 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34021  Mercer 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34023  Middlesex 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34025  Monmouth 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34027  Morris 2000 2000 15 15 15 1000 00075  0.0075 0.0075
NJ 34031  Passaic 2000 2000 15 15 15 1000 00075  0.0075 0.0075
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Sulfur Content (ppm) Control Factor
STATE | FIPS CNTY_NAME 2007 ‘ 2013 ‘ 2017 2020 ‘ 2025 | CF_07_13 | CF_07_17 | CF_07_20 | CF_07_25
NJ 34035  Somerset 2000 2000 15 15 15 1.000 0.0075 0.0075 0.0075
NJ 34039 Union 2000 2000 15 15 15 1.000 0.0075 0.0075 0.0075
NY 36005 Bronx 2000 15 15 15 15 0.007 0.007 0.007 0.007
NY 36047 Kings 2000 15 15 15 15 0.007 0.007 0.007 0.007
NY 36059 Nassau 3700 15 15 15 15 0.004 0.004 0.004 0.004
NY 36061 New York 2000 15 15 15 15 0.007 0.007 0.007 0.007
NY 36071  Orange 3700 15 15 15 15 0.004 0.004 0.004 0.004
NY 36081  Queens 2000 15 15 15 15 0.007 0.007 0.007 0.007
NY 36085 Richmond 2000 15 15 15 15 0.007 0.007 0.007 0.007
NY 36087 Rockland 3700 15 15 15 15 0.004 0.004 0.004 0.004
NY 36103  Suffolk 3700 15 15 15 15 0.004 0.004 0.004 0.004
NY 36119  Westchester 3700 15 15 15 15 0.004 0.004 0.004 0.004
PA 42003  Allegheny 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42005  Armstrong 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42007 Beaver 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42011 Berks 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42017 Bucks 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42019 Butler 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42021  Cambria 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42029  Chester 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42041  Cumberland 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42043 Dauphin 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42045 Delaware 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42059  Greene 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42063 Indiana 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42071 Lancaster 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42073 Lawrence 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42075 Lebanon 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
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Sulfur Content (ppm) Control Factor
STATE | FIPS CNTY_NAME 2007 ‘ 2013 ‘ 2017 2020 ‘ 2025 | CF_07_13 | CF_07_17 | CF_07_20 | CF_07_25
PA 42077 Lehigh 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42091 Montgomery 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42095 Northampton 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42101 Philadelphia 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42125  Washington 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42129  Westmoreland 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42133  York 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51013  Arlington 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51059 Fairfax 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51107 Loudoun 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51153 Prince William 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51510  Alexandria 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51600 Fairfax City 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51610 Falls Church 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51683 Manassas City 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51685 Manassas Park City 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
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Exhibit 2.19 Currently Adopted Sulfur Content and Control Factors for Distillate Fuel Oil Combustion

Sulfur Content (% S)

Control Factor

STATE | FIPS | CNTY_NAME 2007 | 2013 | 2017| 2020| 2025 | cF 07 13| cF 07 17 | cF 07 20 | CF 07 25
cT 09001 Fairfield 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
cT 09009  New Haven 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
DE 10003  New Castle 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
DC 11001  Washington 1000 1000 1000 1000 1000 1.000 1.000 1.000 1.000
MD 24003  Anne Arundel 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24005 Baltimore 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24013  Carroll 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24017  Charles 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24021  Frederick 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24025 Harford 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24027 Howard 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24031 Montgomery 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24033 Prince Georges 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24043  Washington 3000 3000 15 15 15 1.000 0.005 0.005 0.005
MD 24510 Baltimore City 3000 3000 15 15 15 1.000 0.005 0.005 0.005
NJ 34003  Bergen 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34005  Burlington 2000 2000 15 15 15 1.000 00075  0.0075 0.0075
NJ 34007  Camden 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34013  Essex 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34015  Gloucester 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34017  Hudson 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34021  Mercer 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34023 Middlesex 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34025  Monmouth 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34027  Morris 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
NJ 34031  Passaic 2000 2000 15 15 15 1.000  0.0075  0.0075 0.0075
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Sulfur Content (% S) Control Factor
STATE | FIPS CNTY_NAME 2007 ‘ 2013 ‘ 2017 ‘ 2020 ‘ 2025 | CF_07_13 | CF_07_17 | CF_07_20 | CF_07_25
NJ 34035  Somerset 2000 2000 15 15 15 1.000 0.0075 0.0075 0.0075
NJ 34039 Union 2000 2000 15 15 15 1.000 0.0075 0.0075 0.0075
NY 36005 Bronx 2000 2000 15 15 15 1.000 0.007 0.007 0.007
NY 36047 Kings 2000 2000 15 15 15 1.000 0.007 0.007 0.007
NY 36059 Nassau 3700 3700 15 15 15 1.000 0.004 0.004 0.004
NY 36061 New York 2000 2000 15 15 15 1.000 0.007 0.007 0.007
NY 36071  Orange 3700 3700 15 15 15 1.000 0.004 0.004 0.004
NY 36081  Queens 2000 2000 15 15 15 1.000 0.007 0.007 0.007
NY 36085 Richmond 2000 2000 15 15 15 1.000 0.007 0.007 0.007
NY 36087 Rockland 3700 3700 15 15 15 1.000 0.004 0.004 0.004
NY 36103  Suffolk 3700 3700 15 15 15 1.000 0.004 0.004 0.004
NY 36119  Westchester 3700 3700 15 15 15 1.000 0.004 0.004 0.004
PA 42003  Allegheny 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42005  Armstrong 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42007 Beaver 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42011 Berks 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42017 Bucks 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42019 Butler 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42021  Cambria 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42029  Chester 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42041  Cumberland 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42043 Dauphin 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42045 Delaware 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42059  Greene 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42063 Indiana 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42071 Lancaster 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42073 Lawrence 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42075 Lebanon 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
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Sulfur Content (% S) Control Factor
STATE | FIPS CNTY_NAME 2007 ‘ 2013 ‘ 2017 ‘ 2020 ‘ 2025 | CF_07_13 | CF_07_17 | CF_07_20 | CF_07_25
PA 42077 Lehigh 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42091 Montgomery 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42095 Northampton 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42101 Philadelphia 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42125  Washington 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42129  Westmoreland 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
PA 42133  York 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51013  Arlington 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51059 Fairfax 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51107 Loudoun 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51153 Prince William 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51510  Alexandria 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51600 Fairfax City 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51610 Falls Church 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51683 Manassas City 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000
VA 51685 Manassas Park City 3000 3000 3000 3000 3000 1.000 1.000 1.000 1.000




Documentation for the 2025 Emission Inventory for PM Nonattainment Counties in the-WIAREgion

January 23, 2012

Page42

Exhibit 2.20 Currently Adopted Sulfur Content and Control Factors for Residual Fuel Oil Combustion

Sulfur Content (% S)

Control Factor

STATE | FIPS | CNTY_NAME 2007 | 2013 | 2017| 2020| 2025 | cF 07 13| cF 07 17 | cF 07 20 | CF 07 25
cT 09001 Fairfield 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
cT 09009  New Haven 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
DE 10003  New Castle 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
DC 11001  Washington 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
MD 24003  Anne Arundel 1.0 1.0 05 05 05 1.000 0.500 0.500 0.500
MD 24005 Baltimore 1.0 1.0 05 05 05 1.000 0.500 0.500 0.500
MD 24013  Carroll 1.0 1.0 05 05 05 1.000 0.500 0.500 0.500
MD 24017  Charles 2.0 2.0 05 05 05 1.000 0.250 0.250 0.250
MD 24021  Frederick 2.0 2.0 05 05 05 1.000 0.250 0.250 0.250
MD 24025 Harford 1.0 1.0 05 05 05 1.000 0.500 0.500 0.500
MD 24027 Howard 1.0 1.0 05 05 05 1.000 0.500 0.500 0.500
MD 24031 Montgomery 1.0 1.0 0.5 0.5 0.5 1.000 0.500 0.500 0.500
MD 24033 Prince Georges 1.0 1.0 0.5 0.5 0.5 1.000 0.500 0.500 0.500
MD 24043  Washington 2.0 2.0 05 05 05 1.000 0.250 0.250 0.250
MD 24510 Baltimore City 1.0 1.0 05 05 05 1.000 0.500 0.500 0.500
NJ 34003  Bergen 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34005  Burlington 05 0.5 05 05 05 1.000 1.000 1.000 1.000
NJ 34007  Camden 0.5 0.5 05 05 05 1.000 1.000 1.000 1.000
NJ 34013  Essex 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34015  Gloucester 05 05 05 05 05 1.000 1.000 1.000 1.000
NJ 34017  Hudson 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34021  Mercer 05 0.5 05 05 05 1.000 1.000 1.000 1.000
NJ 34023 Middlesex 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34025  Monmouth 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34027  Morris 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34031  Passaic 03 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
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Sulfur Content (% S) Control Factor
STATE | FIPS CNTY_NAME 2007 ‘ 2013 ‘ 2017 ‘ 2020 ‘ 2025 | CF_07_13 | CF_07_17 | CF_07 20 | CF_07_25
NJ 34035 Somerset 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NJ 34039 Union 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NY 36005 Bronx 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NY 36047 Kings 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NY 36059 Nassau 0.37 0.37 0.37 0.37 0.37 1.000 1.000 1.000 1.000
NY 36061 New York 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NY 36071 Orange 15 15 0.5 0.5 0.5 1.000 0.333 0.333 0.333
NY 36081 Queens 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NY 36085 Richmond 0.3 0.3 0.3 0.3 0.3 1.000 1.000 1.000 1.000
NY 36087 Rockland 0.37 0.37 0.37 0.37 0.37 1.000 1.000 1.000 1.000
NY 36103 Suffolk 1 1 0.5 0.5 0.5 1.000 0.500 0.500 0.500
NY 36119  Westchester 0.37 0.37 0.37 0.37 0.37 1.000 1.000 1.000 1.000
PA 42003  Allegheny 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42005  Armstrong 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42007 Beaver 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42011 Berks 2.0 2.0 2.0 2.0 2.0 1.000 1.000 1.000 1.000
PA 42017 Bucks 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
PA 42019 Butler 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42021 Cambria 2.0 20 2.0 2.0 2.0 1.000 1.000 1.000 1.000
PA 42029 Chester 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
PA 42041 Cumberland 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42043 Dauphin 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42045 Delaware 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
PA 42059 Greene 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42063 Indiana 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42071 Lancaster 2.0 20 2.0 2.0 2.0 1.000 1.000 1.000 1.000
PA 42073 Lawrence 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42075 Lebanon 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
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Sulfur Content (% S) Control Factor
STATE | FIPS CNTY_NAME 2007 ‘ 2013 ‘ 2017 ‘ 2020 ‘ 2025 | CF_07_13 | CF_07_17 | CF_07_20 | CF_07_25
PA 42077 Lehigh 2.0 2.0 2.0 2.0 2.0 1.000 1.000 1.000 1.000
PA 42091 Montgomery 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
PA 42095 Northampton 2.0 2.0 2.0 2.0 2.0 1.000 1.000 1.000 1.000
PA 42101 Philadelphia 1.0 1.0 1.0 1.0 1.0 1.000 1.000 1.000 1.000
PA 42125  Washington 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42129  Westmoreland 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
PA 42133  York 2.8 2.8 2.8 2.8 2.8 1.000 1.000 1.000 1.000
VA 51013  Arlington 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51059 Fairfax 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51107 Loudoun 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51153 Prince William 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51510  Alexandria 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51600 Fairfax City 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51610 Falls Church 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51683 Manassas City 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
VA 51685 Manassas Park City 2.25 2.25 2.25 2.25 2.25 1.000 1.000 1.000 1.000
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3.0 POINT SOURCES

3.1 POINT SOURCE CATEGORIES

States were asked to classify units in the 2007 MANE-VA point source emissions
inventory as either EGU or nonEGU. Most, but not all, units that report hourly emissions
t o US EIeah AisMaets Division (CAMD) are classified as EGUs.

CAMD implementdUSEPA' s rul e found in Volume 40 Part 7
Regulations (CFR), which requires an hourly accounting of emissions from each affected

unit- i.e., sources participag in an emissions cap and trade program under the Acid

Rain Control Program, theO, Budget Trading Program, or the Clean Air Interstate Rule.

Most of the CAMD sources are traditional power plants that sell electricity to the electrical

grid. Howeverthere are other types of sources that report to CAMD that are not

considered to be EGUSs, such as petroleum refineries and cement kilns.

The following criteria was provided to states to classify a unit as an EGU:

1 An EGU sells most of the power generatedhe electrical grid;

1 An EGU burns mostly commercial fueCommercial fuel in this case means
natural gas, oil, and coalVoodis notconsidered a commercial fuel because some
statesdentify woodas renewableTherefore, tavoiddouble counting, uts that
burn wood and other renewable sources (depending on each state's own definition)
should not be considered @asEGU (unless it is already in the CAMD database)

The following units wer@ot considered EGUs for emission projections: (1) a unit that
generates power for a facility but occasionally sells to the grid; (2) emergency generators;
or (3) distributed generation units.

The emission projection methodology for units classified as nonE&dliscussed in
Section 3.3 The emission projection methodology for EGUs is discussed in S&ation

3.2 2007 INVENTORY DEVELOPMENT

The emission projections for the 2025 point source were based on Version 3_3 of the 2007
MANE-VU+VA inventory and are fullldocumented in the TSD for that effort

(MARAMA 2012a). The only adjustment to the 2007 Version 3_3 point source source
inventory was to apply Atransport factorso t
following subsection.
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3.21 Adjustments to the 2007 hventory Used for the 2025 Projections

As described previously in Section 2.2.1.1, PM2.5 emissions for point sources were
adjusted using the USEPA PM transport fractions for fugitive dust sousdsbit 3.1
shows the list of nonEGU SCCs for which thenport factor was applied.he major
source categories includedrious operations in the mineral products and construction
industries. Exhibi2.2 in the previosiSection 2shows the transport fractions fachPM
nonattainment coupt

Exhibit 3.1 NonEGU Point Source SCCs Affected by?M Transport Fraction

SCC SCC Description

30300519 Prim Metal Prod: Primary Copper Smelting: Unpaved Road Traffic: Fug Emiss
30300831 Prim Metal Prod: Iron Production: Unpaved Roads: Light Duty Vehicles
30300832 Prim Metal Prod: Iron Production: Unpaved Roads: Med Duty Vehicles
30300833 Prim Metal Prod: Iron Production: Unpaved Roads: Heavy Duty Vehicles
30300834 Prim Metal Prod: Iron Production: Paved Roads: All Vehicle Types

30302321 Prim Metal Prod: Taconite Iron Ore Processing: Haul Road: Rock

30302322 Prim Metal Prod: Taconite Iron Ore Processing: Haul Road: Taconite

30500290 Industrial Processes;Mineral Products;Asphalt Concrete;Haul Roads: General
30501024 Mineral Products: Coal Mining, Cleaning, & Mat'l Handling: Hauling
30501030 Industrial Processes;Mineral Products;Coal Mining, Cleaning, and Material

Handling (See 305310);Tops

30501031 Mineral Products: Coal Mining, Cleaning, & Mat'| Handling: Scrapers: Travel Mode
30501039 Mineral Products: Coal Mining, Cleaning, & Mat'| Handling: Hauling: Haul Trucks
30501045 Mineral Products: Coal Mining, Cleaning, & Mat'l Handling: Bulldozing: Overburden
30501046 Mineral Products: Coal Mining, Cleaning, & Mat'| Handling: Bulldozing: Coal
30501047 Mineral Products: Coal Mining, Cleaning, & Mat'l Handling: Grading

30501048 Industrial Processes;Mineral Products;Coal Mining, Cleaning, and Material
Handling (See 305310);Over
30501049 Industrial Processes;Mineral Products;Coal Mining, Cleaning, and Material

Handling (See 305310);Wind

30501050 Mineral Products: Coal Mining, Cleaning, & Mat'l Handling: Vehicle Traffic:
Light/Medium Vehicles

30501090 Mineral Products: Coal Mining, Cleaning, & Mat'l| Handling: Haul Roads: General
30501640 Mineral Products: Lime Manufacture: Vehicle Traffic

30502011 Mineral Products: Stone Quarrying - Processing: Hauling

30502504 Mineral Products: Construction Sand and Gravel: Hauling

30531090 Mineral Products: Coal Mining, Cleaning, & Mat'l Handling: Haul Roads: General

31100101 Building Const: Construction: Building Contractors: Site Preparation: Topsoil
Removal

31100102 Building Const: Construction: Building Contractors: Site Prep: Earth Moving (Cut
and Fill)
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SCC SCC Description
31100103 Building Const: Construction: Building Contractors: Site Prep: Aggregate Hauling
(On Dirt)

31100205 Building Const: Demolitions/Special Trade Contracts: On-site Truck Traffic
31100206 Building Const: Demolitions/Special Trade Contracts: On-site Truck Traffic

50100401 Waste Disposal;Solid Waste Disposal - Government;Landfill Dump;Unpaved Road
Traffic

3.3 2025NONEGU INVENTORY DEVELOPMENT

3.31 NonEGU Growth Factors

NonEGU point sourcgrowth factors were developed usthgeesets of data:

1 Annual Energy Outlookuel consumptioriorecasts;

1 Statelevel employment projections by NAICS code; and

1 Other statespecificemissionprojection data.
The priority for applying these growth factarasto first use the statsupplied projection
data (if available). If no stasupplied datara available, then we udAEO projection
factors forfuel consumption sources and employment data for other source categories
The AEO fuel consumption forecasts and employment projections by NAICS code used
for area sources were also used for nonEGUtmmurces. See Section 2.3.1 of this report
for a description of these data sets.

Section 2 described the growth factors used to develop projected future year emissions
inventories for both area and r&GU sources. Draft growth and control factorg] a

draft technical support document, were circulated for review by MARAMA and state
agencies. During the review, it was noted that several emissions categories show negative
growth into the future, particularly categories related to fossil fuel conalouatid
manufacturing employment. The AEO forecasts show declining trends for many fuel
consumption sectors, especially industrial, residential, and commercial distillate fuel oil
use. Similarly, the employment projections show declines in the prediateiolen of
employees for many sectors of the economy. This is particularly true for the
manufacturing sector, which is of interest because this sector is often associated with
higher emissions than those for other sectors. By contrast, the employmectiqrsje
show increasing trends in retail and servielated sectors.

Predicted declines in fuel use and employment resulted in growth factors less than unity
(i.e., represent negative growth) for many area aneH®U point source categories.
Consequelty, for some categories, emissions are lower for the projected future years than
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for the base year, even before the application of control assumpierhé future

"growth only" emissions are lower than the base year emissions). The MARAMA
emissionsnventory workgroup met on several occasions via conference calls and email
exchanges to discuss whether the negative growth projections were realistic, and what
additional assumptions should be made. A topic of particular concern is negative growth
for nonrEGU point sources versus the treatment of Emissions Reduction Credits (ERCS) in
the future year inventories.

A few statescited the importance of the negative growth issue forlB@lJs and how it

relates to their ERC programs which are critical to nasiresses being able to locate in

those states. Because businesses could apply for and sell ERCs at the level of the base
year inventory, it would not be realistic to show negative growth forE®BUD point

sources. During an economic downturn, a facdiiyld shut down and sell its ERCs,

making the effective level of future year emissions equaldqrio lower than) the base

year. Therefore, a recommended conservative approach for addressing negative growth for
nonEGU point sources is to set a minim growth rate of 1 (no growth).

During the conference call hetsh July 23, 201@0 discuss the negative growth issue, state
agency representatives were polled as to whether or not they felt that the current set of
proposed growth factorancluding thenegative growth factorswere realistic for their

state or district. In reply, some representatives mentioned that they have observed historic
statespecific data that supports the trends displayed by the proposed growth factors. Other
representatives emtioned that they feel comfortable with the growth factors and don't

have a technical basis to change them or suggest others. Some states will supply their own
factors or make their own assumptions.

As a result of these discussions, esigtteprovidedguidance on how to handle projections
when negative growth is indicated. Exhibit 3.2 showssthterecommendations for
nonEGU point sources.

Exhibit 3.2 State Recommendations to Address Negative Growth
for the NonEGU Point Source Sector

State AEO2010 Growth Factors Employment Growth Factors

CT Use no growth (growth factor=1) when AEO Use state DOL employment projections by 3-
growth is negative; otherwise use AEO2010 if | digit NAICS
positive growth

DE Use AEO2010 growth rates For 2013, use state DOL employment
projections by 3-digit NAICS;

For 2017 and 2020, use no growth (growth
factor=1) when employment growth is
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State AEO02010 Growth Factors Employment Growth Factors
negative; otherwise use employment if
positive growth
DC Use AEO2010 growth rates Use state 2008-2018 DOL employment
projections by 3-digit NAICS; no growth when
employment is projected to decrease
MD Not using AEO2010 growth factors (except for | Use updated state DOL employment
the electric power generation SCCs); projections by 3-digit NAICS;
Use MD DOL employment projections for For DoD facilities, account for impacts of Base
industrial and commercial fuel use SCCs, Realignment and Closure;
unless employment growth rate is negative, in | For source that have closed, account for
which case use no growth (growth factor=1) emission reduction credits
NJ New Jersey submitted state specific growth NJ submitted state specific growth factors.
factors. Used either state specific growth Used either state specific factors, no growth
factors, no growth (growth factor=1) when (growth factor=1) when state DOL
state AEO growth is negative or AEO if employment growth is negative or
positive growth employment if positive growth
NY Use no growth (growth factor=1) when AEO Use no growth (growth factor=1) when
growth is negative; otherwise use AEO2010 if | employment growth is negative; otherwise use
positive growth employment if positive growth
PA Use no growth (growth factor=1) when AEO Use no growth (growth factor=1) when
growth is negative; otherwise use AEO2010 if | employment growth is negative; otherwise use
positive growth employment if positive growth
VA Use no growth (growth factor=1) when AEO Use no growth (growth factor=1) when
growth is negative; otherwise use AEO2010 if | employment growth is negative; otherwise use
positive growth employment if positive growth
3.3.2 Emission Reduction Credits

Mulitple states Connecticut, Maryland, and New Jersagded county level records
account foraccount emission reduction credits (ERCs) issued to stationary sources
pursuant testateregulatiors. States provided ERCs on a coubtycounty basis.

Fict

tious facilities

wi t h

an identifier

using SCC 239-000-000 (miscellaneous industrial processes: not elsewhere classified)
Stack data were developedtlagsumed that emissions were released at the county
centroid with an assumed release height of 10 feet. For fiee2@ 2020 inventories

ERC emissions were set to the amount of banked emissiaiiablein 2007.

Delawareincludedthe banked creditgt the specific locations that they were generated
New York and Pennsylvania did not explicitly provide any information on ERCs.

The District of Columbia anWirginia donot have a formal banking and trading program
Theyusedgrowth rates of 1 for thos®CCs in the point source emissions inventory that
showed a negative growtln addition, for units that have or goeojectedto have shut

of
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down, theypreservd the 2007 emissions in the inventory to accounpéaential use as
offsets or credits.

3.3.3 NonEGU Control Factors

Control factors were developed for boththe-booksregulations and proposed regulations
and other actiont® estimate emission reductions in future ye&@sntrol factors were
consideredor the following national or regional contnaleasures:

Federal Rules Affecting NonEGU Point Sources
OTC 2001 Model Rules

OTC 2006 Model Rules

MANE-VU Sulfur in Fuel Oil Strategy

= =4 =4 -4

These control programs are discussed in the following subsections.

3.3.3.1 Federal Actions Affecting NonEGU Point Sources

USEPA madeavailable its 2020 emissions projections associated with its2@8&d v4
modelingplatform (USEPA 201@). These categories, and how they were accounted for in
the MANE-VU+VA emission projection inventories, are described below:

1 MACT Standards USEPA developeduidance foestimating VOC andNOy
emissionchanges from MACT Rule@JSEPA 2007b). We reviewed the guidance
to identifynonEGUsource controls associated with MACT standards for
controlling HAPs. The information concerning \IA compliance periods was
used to determine whether the MACT standard resulted ir2085t emission
reductions.Becausenajor source categories had a compliance period of 2007 or
earlier, we assumed that the emission reductions from the MACT standald sho
be reflected in the baseline year and not as an additional20@st credit. The
only exception to the above discussion of area source MACT standards pertains to
the recently promulgated rules for reciprocating internal combustion engines
USEPA mae available an estimate of the percent reduction in emissions
attributable to the RICE MACT rul@ 2012 and 2014USEPA 2010). These
reductions by SCC are shown in Exhibit 3.3. The USEPA 2014 estimates were
used for the MANEVU+VA 2017, 2020 and 202%ventories.

1 Industrial, Commercial, and Institutional Boilers and Process Heaters MACT
Standard U S E P3A2020 control factor file identified a number of solid fuel
burning SCCs for which they estimated an 87% reduction in both PM10 and
PM2.5. These werused for 2025 also for the affected SCCs.
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1 Petroleum refinery enforcement settlemerfsr the facilities identified by
USEPA located in New Jersey and Pennsylvania we appliep0%testimated
reductions for N@ PM10, PM2.5, an&0; to affected units

Exhibit 3.3 USEPA Estimated Percent Reductions for RICE MACT Standard

SCC NOx | PM2.5 | SCC Description

20100102 15.14 | Electric Generation;Distillate QOil (Diesel);Reciprocating

20100105 15.14 (:Erlgﬁtkré(;;egg\;s\\lg(;n,Dlst|llate Oil (Diesel);Reciprocating:

20100107 15.14 Sﬁ;tu”sct Generation;Distillate Oil (Diesel);Reciprocating:

20100202 12.53 Electric Generation;Natural Gas;Reciprocating

20100207 12.53 Electric Generation;Natural Gas;Reciprocating: Exhaust

20200102 15.14 | Industrial;Distillate Oil (Diesel);Reciprocating

20200104 15.14 | Industrial;Distillate Oil (Diesel);Reciprocating: Cogeneration

20200107 15.14 | Industrial;Distillate Oil (Diesel);Reciprocating: Exhaust

20200202 12.53 Industrial;Natural Gas;Reciprocating

20200204 12.53 Industrial;Natural Gas;Reciprocating: Cogeneration

20200207 12.53 Industrial;Natural Gas;Reciprocating: Exhaust

20200253 37.96 Industrial;Natural Gas;4-cycle Rich Burn

20200301 37.96 Industrial;Gasoline;Reciprocating

20200307 37.96 Industrial;Gasoline;Reciprocating: Exhaust

20201001 12.53 Industrial;Liquified Petroleum Gas (LPG);Propane

20201002 12.53 Industrial;Liquified Petroleum Gas (LPG);Butane

20201702 37.96 Industrial;Gasoline;Reciprocating Engine

20201707 37.96 Industrial;Gasoline;Reciprocating: Exhaust

20300101 15.14 | Commercial/Institutional;Distillate Oil (Diesel);Reciprocating
mmercial/Institutional;Distill il

20300105 15.14 ((I?)?esel)?;eaci/prg::g:itn%:%rar?lic:;eecélowby

20300106 15.14 (g?ergg)?gtlaacli/:)?ggg:itg?aéﬁ;glrlggi?/g) Eosses

1514 | oo et O

20300201 12.53 Commercial/lnstitutional;Natural Gas;Reciprocating

20300204 12.53 Commercial/lnstitutional;Natural Gas;Cogeneration

20300207 1253 ECXc;]rglzr:frciaI/Institutional;Natural Gas;Reciprocating:

20300301 37.96 Commercial/lnstitutional;Gasoline;Reciprocating

20300307 37.96 Commercial/lnstitutional;Gasoline;Reciprocating: Exhaust

20301001 1253 (Egg)r;n;rré}igagstitutional;Liquified Petroleum Gas

20301002 1253 (Egg)r;n;l:f;lgnstltutmnal,quumed Petroleum Gas

20400401 37.96 Engine Testing;Reciprocating Engine;Gasoline
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SCC NOx | PM2.5 | SCC Description

20400402 15.14 | Engine Testing;Reciprocating Engine;Diesel/Kerosene
Engine Testing;Reciprocating Engine;Distillate Oil: ClI: CI:
VOC 2005cr =0

Oil and Gas Production;Natural Gas
Production;Compressors

Solid Waste Disposal;Landfill Dump;Waste Gas Recovery:
Internal Combustion Device

20400403 15.14

31000203 12.53

50100421 12.53

3.3.3.2 OTC 2001 Model Rules for NonEGUs

The OTC developeNOy control measures for industrial, commercial, and institutional
(ICl) boilers and distributed generation units in 2001 (OTC 20W8.reviewed the
OTCOs status staesmtustimdoptingthel O @ 2001imbdel rules (OTC
2009a). Mosstates have adopted the OTC model rules with compliance dates in 2007 or
earlier. As a result, we assumed that the emission reductions from the 2001 OTC model
rules for nonEGUs are already reflected in the 2007 inventory and n®2p03t

reductions were apd.

3.3.3.3 OTC 2006 Model Rules for NonEGUs

In 2006 the OTC introducedhodel rules (OTC 2007) for one nonEGU VOC source
category (adhesives/sealants) and new/more stringent requirements ford€&yesalirce
categories (asphalt production plants, cemenskijjlass/fiberglass furnaces, and
industrial, commercial, and institutional {ICI} boilersfwe r evi ewed t he OTCO6s
reports to identify wherstatestatus iradoptingthe OTC 2006 model rules (OTC 2009b).
To obtain further clarification of eactaed s s dtateswers polled to determine

whether they have adopted a rule that would achieve reductions equivalent to the OTC
model rule, whether credit for each rule was already accounted for in than2eairy,

and whether the estimated reductioremissions should be applied in 2013, 2017, 2020
and 2025 The following paragraphs describe the control factors applied for each rule by
stateand future year.

3.3.3.3.1 OTC 2006 Model Rule for Asphalt Production Plants

The OTC recommended that member statesye statespecific rulemakings or other
implementation methodbat would achieve a 35 percent reductioN®y emissions.

States were polled to determine whether they have adopted a rule that would achieve
reductions equivalent to the 2006 OTC mod& and whether the estimated reduction in

NO, emissions should be applied in 2013, 2017, 20202025 Only New Jersey

indicated that the reductions should be applied. New York did not provide guidance, and it
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was assumed that tthN©O, reductions shoulte applied in New York for three future

years. All othestatesndicated that thé&lOy reductions should not be applied in the future
years. For thosstateghat indicated they wanted to include the reductions, a 35 percent
reduction inNOy emissions ws applied for SCC-85-002-xx.

3.3.3.3.2 OTC 2006 Model Rule for Cement Manufacturing Plants

Cement kilns are located in Maryland, New YakgdPennsylvania Virginia has one
cement kiln, which is not located in a PM nonattainment coufitye OTC recommended
statespecific rulemakings or other implementation methodswioaid result in about a 60
percent reduction in uncontrolled lev&l®, emissions. Thisraission reduction for
cement kilns was calculated using the methodology previaesigloped and documented
in the OTC report (OTC 2007). Cement kilns are already subjéiDiaontrols as part

of Phase | of th&lOx SIP call. Emission reductions resulting from tN&, SIP call are
already accounted for in the 2007 inventory.

The following methods were used to calculate the additional reductions from the OTC
2006 Control Measure in eastate

1 Maryland indicated controls will become effective in 2011 for the two facilities in
thestate Maryland specified a 25 percent reduction fer Holcim facility and a
40 percent reduction for the Lehigh facility. No reductions were specified for the
two kilns at the Essroc facility.

1 New York did not provide guidance regarding cement kilns. We used the percent
reductions previously developeddadocumented in the previous round of emission
projections developed for MARAMA (MARAMA 2007). An incremental control
efficiency of 40 percent was used for New York cement kilns in that inventory.

1 Pennsylvania provided kispecific projected future ye&lO, emissions for 2013,
2017, and 2020The 2020 controlled emissions were also used for 202&In -
specific control factor was calculated based on the ratio of the future year emissions
to the 2007 emissions.

3.3.3.3.3 OTC 2006 Model Rule for Glass and Fibertass Furnaces

The OTC recommended stagpecific rulemakings or other implementation methiods
achieve an approximately 85 percent reductioN@, emissions from uncontrolled levels.
Emission reductions for glass and fiberglass furnaces were calcusateocthe
methodology previously developed and documented in the OTC (€pbtt 2007). Glass
and fiberglass furnaces are located in Maryland, New Jersey, NewaroiRennsylvania.
There are no other States with facilities in a PM nonattainment county.



Documentation for the 2025 Emission Inventory for PM Nonattainment Counties in the-WIAREgion January 23, 2012
Page54

The following methods were used to calculate the additional reductions from the OTC
2006 Control Measure in eastate

1 Maryland indicated that a 48 percent reduction should be applied to the single glass
manufacturing facility in Maryland.

1 New Jerseyndicated that a 50 percent reduction in,nissions should be
applied to glass and fiberglass furnaces in 2013, 2017,&022025

1 New York did not provide guidance regardigigss or fiberglass furnacegVe
used the percent reductions developeddoulimented in the previous round of
emission projections developed for MARAMA (MARAMA 2007). An
incremental control efficiency of 70 percent was used for New York glass and
fiberglass furnaces in that inventory.

1 Pennsylvania provided furnaspecific progcted future yedk O emissions for
2017and 2020 foall facilities, including those i\llegheny County. The 2020
controlled emissions were also used for 2085urnacespecific control factor
was calculated based on the ratio of the future year imsst the 2007
emissions.

1 For the three glass manufacturing facilities in Allegheny County, we used the
percent reductions previously developed and documented in the previous round of
emission projections developed for MARAMA (MARAMA 2007). An
incremantal control efficiency of 86 percent was used for Allegheny County glass
and fiberglass furnaces in that inventory.

3.3.3.3.4 OTC 2006 Model Rule for ICI Boilers

The OTC recommended thaember statepursue statspecific rulemakings or other
implementation methods achieveNO, emission reductiofor industrial, commercial,

and institutional (ICI) boilerbased on guidelines that varied by boiler size and fuel type.
States were polled to determiwbether they have adopted a rule that would achieve
reductions equivalent to the 2006 OTC recommendations and whether the estimated
reduction inNOy emissions should be applied in 2013, 2017, 28840 2025

Most stateshave not adopted rules equivalémthe 2006 OTC recommendations. These
stategndicated that they will likely depend @lJSEPA national rule for possible
inclusion in the BOTW inventory. Specifically, tkelC Resolution 1601 (June, 2010)
called onUSEPAfor national regulationtor ICI boilers

New Jersey provideNOy percent reductions that varied by heat input rate and fuel/boiler
type and included an 80 percent rule effectiveness adjustment, as shown inE&khibit
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Heat Input Rate Overall %
(mthS/hr) Fuel/Boiler Type Reduction
2007-2025
at least 5 but <10 All 20%
at least 10 but < 20 All 20%
at least 25 but < 50 Natural gas only 40%
No. 2 Fuel oil only 40%
Refinery fuel gas and 40%

other gaseous fuels
Other liquid fuels 40%

Duel Fuel using fuel oil

0
and/or natural gas 40%
at least 50 but < 100 Natural gas only 40%
No. 2 Fuel oil only 27%
Other liquid fuels 27%
Duel Fuel using fuel oil 40%
and/or natural gas
at least 100 or greater No. 2 Fuel oil only 40%

The NIF file submitted by New Jersey for this project did not include the boiler design
capacity. This data gap was filled using the boiler design capacities previously developed
for the OTC study in 2006, #vailable; otherwise the SCC description was used to assign

a default boiler design capacity.

New York specified that a 50 percent reduction should be applied in the existing controls
inventory for all boilers with greater than 25 mmBtu/hour design capatite NIF file
submitted by New York for this project did not include the boiler design capacity. This
data gap was filled using the boiler design capacities previously developed for the OTC
study in 2006, if available; otherwise the SCC descriptionusasd to assign a default

boiler design capacity.

3.3.3.4  MANE-VU Fuel Oil Sulfur Strategy

MANE-VU developed a low sulfur fuel oil strategy to hetatesdevelopRegional Haze
SIPs MANE-VU 2007). The sulfur in fuel oil recommendations were previously shown
in Section 2.3.2.5 and vary by state, fuel oil type, and implementation year.

3.3.3.5  State-specific NonEGU Control Factors

The followingstatespecific nonEGU control factors were provided:
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1 Bellefield Boiler Plant, Allegheny County Allegheny County indicated that this
facility changed their fuel source from coal to natural gas in July 2009 and future
year emissions were changed to reflect the fuel switch.

1 USS Clairton Works, Allegheny County. The facility will remove Batteries-9
and have Battery C operational by 2013, resulting in a change in PM emissions in
2013. Also, USS Clairton Works will remove Batterie3 and have Battery D
operational in 2015, resulting in a change in PM emissions in, 2020and 2025

1 Chrysler, Delaware The Chrysler facility (ID 1000300128) shut down in 2009.
Delaware specified that only a 25 percent reduction should be taken for all
pollutantsassome emissions will be banked for future use by other sources.

1 OSG Ship Management (ID 1000500093Delaware Delaware provided source
specific growth factors and percent reductions in VOC emissions for 2013, 2017,
and 2020 from the lightering operations at OSG Ship Management (ID
1000500093).The 2025 emissions were expected to be the same a32be 2
emissions.

1 Control Technology Guidance (CTG)Documents, Delaware.Delaware
determined tha? OC emission reductionfom new CTG recommendations would
be very small.Although the new CTGs set up new recommendafionkigher
control efficiencies, th actual VOC reductions would be minimum, if not none
becauseno st DEG6s exi sting facilitiesandare not
emissions from those facilities are relatively small (based on 2002 inventory

1 Unit Shutdowns, Delaware. Delaware dentified several emission units that have
shut down at the following facilities: Dow Reichhold Specialty latex (ID
1000100016), SPI Pol@ls (ID 1000300426), and Invistas (ID 1000500002).
Emissions for all pollutants were set to zero for these units.

1 Premcor Refinery NO, Plantwide Cap, Delaware. The refinerywas sold to the
Delaware City Refining Comparand an agreement was reached with DNREC's
Secretary that allows plamtide applicability limit (cap) for NQ Delaware
decided to devide the NGcapto each stack equally. Delaware estimated a
plantwide reduction of 10.05 percent in 2013 and 41.22 percent in 2017, 2020 and
2025.

1 PEPCOBenning Road District of Columbia. This facility is scheduled for
deactivation in 2012. All emissions were seréro in the projection inventories.
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1 2009 New JerseyRule for NOy for Municipal Solid Waste Incinerators. This
rule will achieve &7 percentreduction from one facility Camden County Energy
Recovery Associates,P. (ID 3400751614).

1 New JerseyRule for VOC Storage Tanks. New Jersey provided expected VOC
emission reductions resulting from p@&07 rules for VOC storage tanks. For
refinery floating roof storage tanks (SC&3&011-xx), the reductions are 75
percent for 2013, 82 percent for 2017, &dpercent for 2020. For bulk terminal
tanks (SCC 94-001-xx), the reductions are 20 percent for 2013, 40 percent for
2017, and 50 percent for 2020. For pipeline breakout stations (SG£802-xx
and 406-005-xx), the reductions are 26 percent fod 3052 percent for 2017, and
65 percent for 2020 and 2025.

3.4 2025 EGU INVENTORY DEVELOPMENT

An emission projection methodology for EGUs is being developed as part of aRr@er

coordination effort under the direction of ERTAC. The computer code t@mspit the

ERTAC met hodol ogy wi || not b edeswmvaton lequésise i n t
or maintenance plans. An interim approach for projecting EGU emissions is discussed in

the following paragraph.

Annual 2007 EGU point emissions weregroto 2025 based on electricity generation

projections that are delineated by region and fuel. Growth factors are based on AEO2011

Table 96- Electricity Generation by Electricity Market Module Region &uekl Source

(see Appendix F). The 2007 emissiavere extracted for those units flagged as EGUs in

the MANE-VU+VA 2007 inventory. The appropriate AEO2011 growth factor was

applied to the 2007 emissions to calcul ate a
following key assumptions were made:

1 Growthbeyond unit capacity or permit limitsasnot considered (e.g., fuel
consumption was all owed to grow beyond a
limit);

1 Generation from specific new units that are anticipated to operate in 2025 but did

not in 2007 is nbexplicitly accounted for, but instead is assumed to be accounted
for in the AEO2011 growth forecasts

1 Similarly, generation from specific units that have or are anticipated to shut down
after 2007 is not explicitly accounted for, but instead are asguobe accounted
for in the AEO2011 growth forecasts.
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1 States indicattwhere pos2007controls or shut downsere to beapplied on a
unit by unit basis.The control factas were applietio the grown emissions to
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Agrowth and

control

Details on the growth and control factors are providdterfollowing sections.
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e

Table 96 of the AEO2011 provides electricity generation projechgmectricity market

moduleregion anduel sourcefor the years 2007 to 2035 (EIA 2a§)1 AEO2011
disaggregas generatioto 22 subregions for electricity planning and dispaithis is a

new approach started AEO2011. Disaggregation of the ElectticMarket Module

(EMM) is intended to reduce errors that result from aggregation and averaging, to better

mi

represent environmental and regional issues, and thus to improve the projections of

capacity additions and fuels consumed for generatiothibit 4.1lidentifies the 22 sub

regions.

-

POLENSNRAN S

ERCT
FRCC
MROE
MROW
NEWE
NYCW
NYLI
NYUP
RFCE
RFCM

. RFCW

ERCOT All 12.
FRCC All 13.
MRO East 14.
MRO West 15.
NPCC New England 16.
NPCC NYC/Westchester 17.
NPCC Long Island 18.
NPCC Upstate NY 19.
RFC East 20.
RFC Michigan 21.
RFC West 22.

SRDA
SRGW
SRSE
SRCE
SRVC
SPNO
SPSO
AZNM
CAMX
NWPP
RMPA

SERC Delta
SERC Gateway
SERC Southeastern
SERC Central
SERC VACAR
SPP North

SPP South

WECC Southwest
WECC California
WECC Northwest
WECC Rockies

Exhibit 3.5 Electricity Market Module Regions
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TheEIA provided a file that assigns each EGU to an EMM region. Units in the PM
nonattainment counties included in this analysis reside in one of the following seven EMM
regons:

Northeast Power Coordinating Council / Northeast (NEWE)
Northeast Power Coordinating Council / NYC Westchester (NYCW)
Northeast Power Coordinating Council / Long Island (NYLI)
Northeast Power Coordinating Council / Upstate New York (NYUP)
Reliability First Corporation / East (RFCE)

Reliability First Corporation / West (RFCW)

1 SERC Reliability Corporation / Virginia Carolina (SRVC)

= =2 =2 A4 A -2

Exhibit 3.6 shows the growth factors for electricity generation for coal. The AEO2011
shows zero generatiorofin coal in the NYC Westchester and Long Island regions.
Generation from coal is projextto decline significantly in the Northeast and Upstate

New York regions. Generation from coal is expected to decline slightly in the RFC East,
RFC West, and SERC \gmia-Carolina regions.

Exhibit 3.7 shows the growth factors for electricity generation for petroleum. The
AEO2011 shows that the growth factors vary widely by EMM region. A positive growth
rate (e.g., growth factor > 1) from 2007 to 2025 is projefaiethe RFC East and SERC
Virginia-Carolina regions. In all other EMM regions in the study area, generation from
petroleum is projected to decline (e.g., growth factor < 1).

Exhibit 3.8 shows the growth factors for electricity generationrfatural gas The

AEO2011 shows that the growth factors vary widely by EMM region. A negative growth
rate (e.g., growth factor < 1) from 2007 to 2025 is projected for the NYC Westchester and
SERC VirginiaCarolina regions. In all other EMM regions in the study ageagration

from natural gass projected to increase (e.g., growth factor > 1).

Exhibit 3.9 shows the growth factors for electricity generation for renewaflbs.

AEO2011 shows that the growth factors vary widely by EMM region. A large increase in
geneation from renewables from 2007 to 2025 is projected for the RFC East, RFC West
and SERC VirginigCarolina regions. A more modest increase in renewable is projected
for the Northeast and Upstate New York regions. A slight decline is projected for the
NY C Westchester and Long Island regions.
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Exhibit 3.6 Electricity Generation Growth Factors for Coal
1.6
104 V
~
§ 1.2 /I\ MEWE
E -l N ——NYCW
4
< - —\_ —Nvu
= W
8 /V —NYUP
0!6 7
'§ ——RFCE
2 0‘4 = po———C
(C] RFCW
0.2 \ SRVC
O T T T T T T
2007 2010 2013 2016 2019 2022 2025

Exhibit 3.7 Electricity Generation Growth Factors for Petroleum
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Exhibit 3.8 Electricity Generation Growth Factors for Natural Gas

Exhibit 3.9 Electricity Generation Growth Factors for Renewables












































































































