
[bookmark: _Toc515006175][bookmark: _GoBack]Section 9:  Emissions Trends and Inventory 

New Jersey is required by 40 CFR Section 51.308(d)(3)(iv) to identify all anthropogenic sources of visibility impairment considered by the state in developing its long-term strategy.  EPA’s “Guidance for Setting Reasonable Progress Goals Under the Regional Haze Program (June 2007)” notes that this process begins with the identification of key pollutants and source categories that contribute to visibility impairment at the Class I area(s) affected by emissions from the state.  

New Jersey is also required by 40 CFR Section 51.308 (g)(4) to analyze trends in emissions of visibility impairing pollutants.  In addition, Section 51.308(d)(4)(v) of EPA’s Regional Haze Rule requires a statewide emissions inventory of pollutants that are reasonably anticipated to cause or contribute to visibility impairment in any mandatory Class I area.  This section explores the characteristics, origin, and quantity of visibility-impairing pollutants emitted in New Jersey and the Eastern/Mid-Atlantic United States.
[bookmark: _Toc515006176][bookmark: _Toc512329491]9.1 	Analysis of Change in Emissions of Pollutants Contributing to Visibility Impairment  	

New Jersey summarized emissions of visibility impairing pollutants from all sources and activities within the state for the period from 2002 to 2014. The most recent year for which New Jersey has submitted emission estimates to fulfill the requirements of 40 CFR 51 Subpart A (also known as the Air Emissions Reporting Requirements, or AERR) is 2014.  In this summary, New Jersey has provided estimates for nitrogen oxides (NOx), particulate matter less than 10 microns (PM10), particulate matter less than 2.5 microns (PM2.5), sulfur dioxide (SO2), volatile organic compounds (VOC), and ammonia (NH3), all of which have the potential to contribute to regional haze formation.  The data were obtained from EPA’s National Emissions Inventory (NEI).[footnoteRef:2]   NEI data categories include point sources, nonpoint sources, non-road mobile sources, and on-road mobile sources and are described below.   [2:  https://www.epa.gov/air-emissions-inventories/emissions-inventory-system-eis-gateway] 


· NEI Point sources are stationary facilities that generally report their emissions directly via state and/or Federal permitting and reporting programs.  Point sources represent larger facilities such as electric generating units (EGUs), manufacturing facilities, and heating units for large schools and universities.  As of 2008, mobile source nonroad emissions from airports, and railroad switch yards are inventoried as point sources in the NEI. In the tables and charts included in this section, point source NOx and SO2 are further broken down into EPA Air Markets Program Data (AMPD) sources and non-AMPD sources.  The majority of sources that report to EPA’s AMPD are Electric Generating Units (EGUs).  Therefore, the AMPD point category is a reasonable representation of emissions from EGUs.

· NEI Nonpoint sources include stationary area sources and some mobile sources. Area sources are those emissions categories that are too small, widespread, or numerous to be inventoried individually.  Therefore, emissions are estimated for these categories using activity data such as population, employment, and fuel use.  There is a wide range of area source categories, but examples include residential fuel combustion, consumer product use, paints and any stationary source emissions not included in the point source sector. As of 2008, the EPA includes emissions from the mobile source nonroad categories for commercial marine vessels and underway rail emissions in the nonpoint NEI. Prior to 2011, EPA included vehicle refueling at gasoline service stations in the area sector and beginning with 2011 it was included in the onroad sector.

· NEI Nonroad mobile sources represent vehicles and equipment that are not designed to operate on roadways. Examples include aircraft, ships, railroad locomotives, construction equipment, recreational boats and vehicles, and lawn & garden equipment.  As discussed above, beginning in 2008 the NEI emissions from airports and railroad switch yards are inventoried as point sources and emissions from other railroad activities and commercial marine vessels are inventoried as nonpoint sources.

· NEI Onroad mobile sources represent vehicles that operate on roadways, including cars, trucks, buses, and motorcycles. Emissions were calculated with a new EPA model (MOVES) in 2007, 2011 and 2017, which was different than the model used for the 2002 inventory (MOBILE6).   As of 2011 NEI v2, EPA includes vehicle refueling at gasoline service stations in the onroad sector instead of the area or nonpoint sector.

Under the Air Emissions Reporting Requirements (AERR), states are required to submit estimated emissions or model inputs for all emissions categories to EPA on a three-year cycle or accept EPA’s estimates.  The state submittals are combined with EPA’s own estimates to form the NEI.  Note that 2005 was a limited effort NEI, so that year is not shown.  A brief discussion of the trends in emissions, based on the EPA NEI grouping, is provided in the section for each pollutant.  Inconsistencies due to changes in estimation procedures and grouping are also pointed out, where applicable.

Paragraph 51.308(g)(4) also states, “With respect to sources that report directly to a centralized emissions data system operated by the Administrator, the analysis must extend through the most recent year for which the Administrator has provided a State-level summary of such reported data or an internet-based tool by which the State may obtain such a summary as of a date 6 months preceding the required date of the progress report.” For example, point source NOx and SO2 emissions from mostly EGUs are reported to EPA’s web-based application, AMPD.  New Jersey has provided a summary of NOx and SO2 emissions for AMPD sources for the years 2016 and 2017.

In addition to the New Jersey-specific data, 2002 – 2014 summaries of emissions from all sectors, as well as summaries of NOx and SO2 emissions for AMPD sources are provided for all the Mid-Atlantic and Northeast Visibility Union (MANE-VU) states, including Connecticut (CT), Delaware(DE), the District of Columbia (DC), Maine (ME), Maryland (MD), Massachusetts (MA), New Hampshire (NH), New Jersey (NJ), New York (NY), Pennsylvania (PA), Rhode Island (RI), and Vermont (VT). Similar summaries are also shown for the states listed in the MANE-VU Inter-RPO Ask[footnoteRef:3] as having the potential to contribute to visibility impairment in MANE-VU Class I areas. These states include Alabama (AL), Florida (FL), Illinois (IL), Indiana (IN), Kentucky (KY), Louisiana (LA), Michigan (MI), Missouri (MO), North Carolina (NC), Ohio (OH), Tennessee (TN), Texas (TX), Virginia (VA), and West Virginia (WV). This group of states is referred to hereinafter as the “Non-MANE-VU Ask states”. [3:   Statement of the Mid-Atlantic/Northeast Visibility Union (MANE-VU) Concerning a Course of Action with MANE-VU toward Assuring Reasonable Progress for the Second Regional Haze Implementation Period (2018-2028). (Appendix xxxx)] 


9.1.1 	Nitrogen Oxides (NOx)

Table 9-1 shows a summary of NOx emissions from all NEI data categories – point, nonpoint, non-road, and onroad for the period from 2002 to 2014 in New Jersey.  This summary is also shown graphically in Figure 9-1.  Table 9-2 shows additional data years for New Jersey’s point sources that report to EPA’s AMPD.

Table 9-1: NOx Emissions in New Jersey for all NEI Data Categories, 2002 – 2014 (Tons)

	NEI Category
	2002
	2008
	2011
	2014
	NOx Reduction (2002 – 2014)
	Percent NOx Reduction 2002 – 2014 

	AMPD Point
	36,163
	15,147
	7,040
	7,096
	-29,067
	-80%

	Non-AMPD Point*
	18,787
	13,591
	10,882
	9,778
	-9,009
	-48%

	Nonpoint**
	52,187
	62,264
	39,373
	41,292
	-10,895
	-21%

	Nonroad***
	61,360
	36,342
	30,303
	25,055
	-36,305
	-59%

	Onroad****
	161,872
	117,208
	80,699
	71,433
	-90,439
	-56%

	Total
	330,369
	244,552
	168,297
	154,655
	-175,714
	-53%



Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 








Figure 9-1: NOx Emissions in New Jersey for all NEI Data Categories, 2002 – 2014

Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Table 9-2: NOx Emissions from EPA AMPD Sources in New Jersey, 2016 – 2017 (Tons)

	2016
	2017

	4,382
	3,443



NOx emissions have shown a steady decline in New Jersey over the period from 2002 to 2014, particularly in the point, nonroad and onroad mobile sectors. Reductions in point emissions are due primarily to the NOx budget program for power plants, power plant and refinery consent decrees and New Jersey’s High Electric Demand Day (HEDD) and multi-pollutant power plant rules, as well as the Cross-State Air Pollution Rule (CSAPR) and state of the art controls on EGU units in New Jersey including peaking units.  Sources of NOx emissions in New Jersey that report to EPA’s AMPD programs showed additional significant declines in emissions from 2014 to 2017 due to New Jersey’s HEDD rule Phase II and EGU standards that became effective in 2014 and 2015, showing a significant decrease in EGU emissions after these dates.  In addition, point sources in New Jersey are declining more than shown in this evaluation because the point source sector in this evaluation includes airports which are not declining in EPA’s inventories. 

Reductions in nonroad emissions are due to new engine standards for nonroad vehicles and equipment as a result of a wide range of Federal rules to reduce emissions from nonroad vehicles and equipment. A few examples of regulatory programs that have reduced, and/or will continue to reduce, emissions from nonroad vehicles and equipment include Control of Emissions of Air Pollution from Nonroad Diesel Engines and Fuel[footnoteRef:4], Control of Emissions from Air Pollution from Locomotive Engines and Marine Compression-Ignition Engines Less Than 30 Liters Per Cylinder[footnoteRef:5], and Control of Emissions from Nonroad Spark-Ignition Engines and Equipment[footnoteRef:6]. Onroad mobile emission reductions are due to the National and State Low Emission Vehicle Programs, and the Federal requirements for onroad vehicles such as the Tier 2 motor vehicle emissions standards[footnoteRef:7]. Federal requirements for onroad mobile sources and fuels are being strengthened even further with the Tier 3 requirements[footnoteRef:8]. More information on programs to control emissions from mobile sources can be found on EPA’s Transportation, Air Pollution, and Climate Change website[footnoteRef:9]. For both nonroad and onroad mobile sources, NOx emissions are expected to continue to decrease as fleets turn over and older more polluting vehicles and equipment are replaced by newer, cleaner ones. [4:  https://www.gpo.gov/fdsys/pkg/FR-2004-06-29/pdf/04-11293.pdf]  [5:  https://www.gpo.gov/fdsys/pkg/FR-2008-06-30/pdf/R8-7999.pdf]  [6:  https://www.gpo.gov/fdsys/pkg/FR-2008-10-08/pdf/E8-21093.pdf]  [7:  Tier 2 Motor Vehicle Emissions Standards and Gasoline Sulfur Control Requirements, Final Rule (https://www.gpo.gov/fdsys/pkg/FR-2000-02-10/pdf/00-19.pdf) ]  [8:  Tier 3 Motor Vehicle Emission and Fuel Standards, Final Rule (https://www.gpo.gov/fdsys/pkg/FR-2014-04-28/pdf/2014-06954.pdf) ]  [9:  https://www.epa.gov/air-pollution-transportation] 


Starting in 2008, marine vessels and underway rail emissions were included in NEI nonpoint emissions instead of nonroad emissions. This is the main reason for the increase in nonpoint NOx emissions in 2008 when compared to the 2002 levels.  In future years these nonroad sources are showing decreases due to Federal rules for new engine standards for nonroad vehicles and equipment.  Most nonpoint area source NOx emissions, approximately 75 percent, are from residential and commercial natural gas fuel combustion for heating purposes.  Additional area source NOx emissions are from distillate fuel combustion, residential wood burning, prescribed burning and forest fires.  Increases in emissions from 2011 to 2014 are due to increases in natural gas consumption and EPA methodology changes for fuel combustion emissions from boilers and engines, and for wildfires and prescribed burning. 

Tables 9-3 and 9-4 and Figures 9-2 and 9-3 show a steady decline in NOx emissions from 2002 to 2014 for almost all the MANE-VU states and the Non-MANE-VU Ask states.  Much of this decline in NOx emissions is due to the Federal control programs for non-road and on-road mobile sources described earlier.  Other sources of NOx emissions reductions include individual states’ rules for Reasonably Available Control Technology for NOx (NOx RACT).

Table 9 -3: Total NOx Emissions in the MANE-VU States from all NEI Data Categories, 2002 – 2014 (Tons)

	[bookmark: _Hlk522107346]State
	2002
	2008
	2011
	2014
	NOx Reduction (2002 – 2014)
	Percent NOx Reduction (2002 – 2014)

	CT
	115,012
	93,080
	72,828
	63,003
	-52,009
	-45%

	DE
	57,345
	42,790
	29,436
	27,684
	-29,661
	-52%

	DC
	15,169
	13,189
	9,403
	8,566
	-6,603
	-43%

	ME
	85,995
	71,606
	59,785
	52,346
	-33,649
	-39%

	MD
	291,299
	205,239
	165,185
	138,496
	-152,803
	-52%

	MA
	287,077
	168,599
	136,892
	127,304
	-159,773
	-56%

	NH
	69,036
	66,595
	47,947
	49,880
	-19,156
	-28%

	NJ
	330,369
	244,552
	168,297
	154,655
	-175,714
	-53%

	NY
	537,513
	442,093
	387,262
	330,782
	-206,731
	-38%

	PA
	718,261
	616,320
	561,928
	492,755
	-225,506
	-31%

	RI
	29,917
	18,963
	22,489
	24,716
	-5,201
	-17%

	VT
	28,764
	20,903
	19,635
	15,697
	-13,067
	-45%

	Total
	2,565,756
	2,003,930
	1,681,086
	1,485,883
	-1,079,873
	-42%



Figure 9-2: Total NOx Emissions in the MANE-VU States from all NEI Data Categories, 2002 – 2014
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Table 9-4: Total NOx Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 
2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	NOx Reduction (2002 – 2014)
	Percent NOx Reduction (2002 – 2014)

	AL
	494,699
	369,943
	345,285
	314,187
	-180,512
	-36%

	FL
	1,092,044
	853,858
	609,704
	558,725
	-533,319
	-49%

	IL
	847,488
	638,926
	507,075
	453,108
	-394,380
	-46%

	IN
	723,294
	545,953
	443,116
	395,719
	-327,575
	-45%

	KY
	484,708
	378,216
	324,803
	281,468
	-203,240
	-42%

	LA
	723,164
	496,880
	519,018
	361,543
	-361,621
	-50%

	MI
	684,627
	628,254
	444,088
	382,946
	-301,681
	-44%

	MO
	542,019
	425,645
	365,593
	357,946
	-184,073
	-34%

	NC
	596,536
	434,596
	366,131
	305,674
	-290,862
	-49%

	OH
	948,927
	740,029
	583,802
	429,038
	-519,889
	-55%

	TN
	557,649
	416,702
	320,085
	265,631
	-292,018
	-52%

	TX
	1,894,041
	1,515,796
	1,268,310
	1,225,152
	-668,889
	-35%

	VA
	511,048
	373,229
	310,821
	273,733
	-237,315
	-46%

	WV
	381,774
	213,495
	171,715
	184,782
	-196,992
	-52%

	Total
	10,482,018
	8,031,522
	6,579,546
	5,789,652
	-4,692,366
	-45%



Figure 9-3: Total NOx Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014


Table 9-5 and Figure 9-4 show AMPD NOx data trends for the MANE-VU states from 2002 to 2017, and Table 9-6 and Figure 9-5 show AMPD NOx data trends for the Non-MANE-VU Ask states from 2002 to 2017.  Tables 9-5 and 9-6 show significant decreases in NOx emissions for the AMPD sources between 2002 and 2017 for all states in MANE-VU as well as all the Non-MANE-VU Ask states.  For applicable states, some of the reduction in AMPD NOx since 2002 is attributable to the NOx Budget Trading Program under the NOx SIP Call and the Clean Air Interstate Rule. The Clean Air Interstate Rule, or CAIR, was replaced by the Cross-State Air Pollution Rule (CSAPR) in 2015.  Other reductions are attributable to source retirements and fuel switching due to the availability of less expensive natural gas in recent years.

Table 9-5: NOx Emissions from AMPD Sources in the MANE-VU States, 2002 – 2017 (Tons)
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Figure 9-4: NOx Emissions from AMPD Sources in the MANE-VU States, 2016 – 2017

[image: ]
Table 9-6: NOx Emissions from AMPD Sources in the Non-MANE-VU Ask States, 2002 – 2017 (Tons)
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Figure 9-5: NOx Emissions from AMPD Sources in the Non-MANE-VU Ask States, 2016 – 2017
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9.1.2 	Particulate Matter Less Than 10 Microns (PM10)

Table 9 -7 shows a summary of PM10 emissions from all NEI data categories – point, nonpoint, non-road, and onroad for the period from 2002 to 2014 in New Jersey.  This summary is also shown graphically in Figure 9-6. 

In New Jersey, PM10 emissions steadily decreased in the point, nonpoint, and nonroad categories for the period from 2002 to 2014. The variations in the onroad are due to changes in emission inventory calculation methodologies, which resulted in higher particulate matter estimates in the other years than in 2002.   The large variation in emissions in the nonpoint category is due to changes in calculation methodologies for residential wood burning and fugitive dust categories, which have varied significantly.  EPA and New Jersey have been working on making these categories more accurate since the 2002 inventory and it is still an ongoing process.

[bookmark: _Hlk524100330]When looking at the following tables and charts, it should be noted that non-combustion PM10 emissions (e.g. paved & unpaved road dust, agricultural dust, etc.) are unadjusted, that is, they represent the raw mass emissions before adjustment with transport fractions.  Emission estimates using EPA’s calculation methodologies for fugitive dust are generally significantly higher than observed monitored data.  Therefore, EPA developed transport fractions to reduce the fugitive dust emissions to account for particulate emissions that settle out or are "trapped" by obstructions such as vegetation and buildings.  EPA requests that the emissions be submitted to the NEI without any adjustments, then they perform the adjustments prior to modeling the inventory.

Table 9-7: PM10 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014 (Tons)
	 NEI Category
	2002
	2008
	2011
	2014
	PM10 Reduction (2002 – 2014)
	Percent PM10
Reduction 
(2002 – 2014)

	Point*
	8,261
	7,834
	3,601
	3,100
	-5,161
	-62%

	Nonpoint**
	59,836
	52,319
	35,530
	34,392
	-25,444
	-43%

	Nonroad***
	5,821
	3,463
	3,072
	2,713
	-3,108
	-53%

	Onroad****
	3,805
	6,814
	7,540
	5,741
	1,936
	51%

	Total
	77,723
	70,431
	49,742
	45,946
	-31,777
	-41%


Notes:
1.  Nonpoint includes unadjusted fugitive dust.
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 


Figure 9-6: PM10 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014


Notes:
1.  Nonpoint includes unadjusted fugitive dust.
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Table 9-8 and Figure 9-7 show total PM10 emissions from all NEI data categories in the MANE-VU states. Similarly, Table 9-9 and Figure 9-8 show total PM10 emissions from all data categories in the Non-MANE-VU Ask states.  PM10 emissions in the MANE-VU and Non-MANE-VU Ask states show no pattern over the 2002 to 2014 period.  Some of the large declines in PM10 emissions from 2002 to subsequent years, as well as some of the increases in 2014, are most likely due to changes in estimation methodologies for categories such as yard waste burning, paved and unpaved fugitive road dust, and residential wood combustion.


Table 9-8: Total PM10 Emissions in the MANE-VU States from all NEI Data Categories, 2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	PM10 Reduction (2002 – 2014)
	Percent PM10
Reduction
(2002 – 2014)

	CT
	53,267
	39,048
	39,097
	28,842
	-24,425
	-46%

	DE
	17,165
	21,544
	15,071
	14,896
	-2,269
	-13%

	DC
	6,839
	5,211
	3,410
	3,865
	-2,974
	-43%

	ME
	69,543
	52,311
	49,526
	35,606
	-33,937
	-49%

	MD
	126,986
	92,156
	74,522
	114,097
	-12,889
	-10%

	MA
	209,076
	165,801
	162,952
	109,218
	-99,858
	-48%

	NH
	46,551
	33,814
	33,379
	21,985
	-24,566
	-53%

	NJ
	77,723
	70,431
	49,742
	45,946
	-31,777
	-41%

	NY
	386,381
	325,041
	290,566
	232,441
	-153,940
	-40%

	PA
	465,435
	352,392
	273,067
	278,725
	-186,710
	-40%

	RI
	9,103
	10,267
	8,387
	8,400
	-703
	-8%

	VT
	55,937
	53,130
	38,373
	23,422
	-32,515
	-58%

	Total
	1,524,005
	1,221,145
	1,038,093
	917,443
	-606,562
	-40%


 Notes:1.  Nonpoint includes unadjusted fugitive dust.
Figure 9-7: Total PM10 Emissions in the MANE-VU States from all NEI Data Categories, 2002 – 2014[image: ]
Notes:1.  Nonpoint includes unadjusted fugitive dust.
Table 9-9: Total PM10 Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	PM10 Reduction (2002 – 2014)
	Percent PM10
Reduction
(2002 – 2014)

	AL
	425,221
	363,195
	393,530
	460,695
	+35,474
	+8%

	FL
	527,753
	348,091
	351,483
	713,703
	+185,950
	+35%

	IL
	764,273
	797,788
	762,584
	863,923
	+99,650
	+13%

	IN
	696,591
	602,105
	544,131
	495,961
	-200,630
	-29%

	KY
	270,051
	219,956
	232,735
	265,370
	-4,681
	-2%

	LA
	259,793
	281,998
	307,928
	263,360
	+3,567
	+1%

	MI
	455,348
	431,311
	418,847
	282,519
	-172,829
	-38%

	MO
	977,691
	831,795
	861,980
	1,153,343
	+175,652
	+18%

	NC
	327,059
	300,866
	230,453
	213,800
	-113,259
	-35%

	OH
	544,239
	568,210
	467,023
	655,947
	+111,708
	+20%

	TN
	278,733
	227,616
	182,467
	286,276
	+7,543
	+3%

	TX
	2,424,752
	2,440,498
	2,478,052
	1,245,310
	-1,179,442
	-49%

	VA
	277,684
	179,593
	179,646
	249,306
	-28,378
	-10%

	WV
	156,682
	133,479
	115,661
	99,561
	-57,121
	-36%

	Total
	8,385,869
	7,726,500
	7,526,521
	7,249,074
	-1,136,794
	-14%


Notes:  1.  Nonpoint includes unadjusted fugitive dust.

Figure 9-8: Total PM10 Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014
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Notes:  1.  Nonpoint includes unadjusted fugitive dust.

9.1.3 	Particulate Matter Less Than 2.5 Microns (PM2.5)

Table 9-10 shows a summary of PM2.5 emissions from all NEI data categories for the period from 2002 to 2014 in New Jersey.  This summary is also shown graphically in Figure 9-9.   Point source increases from 2002 to 2008 are due to reporting, grouping and methodology changes.  EPA began requiring PM2.5 emission reporting in 2002.   PM2.5 emissions were not reported to New Jersey’s emission statements program in 2002, therefore, they were estimated.  Reporting to New Jersey’s emission statement program began in 2003.  Also, as discussed previously, starting in 2008, air and rail yard emissions were included in point sources instead of in nonroad. Point source emissions decreased between 2008 and 2014 due to New Jersey power plant and refinery consent decrees and regulations. PM2.5 emissions steadily decreased in the nonroad category for the period from 2002 to 2014. The decrease in PM2.5 emissions is because of Federal new engine standards for nonroad vehicles and equipment.   There is an overall decrease in onroad emissions due to Federal and State regulations.  The increase in emissions in the onroad category from 2002 to 2008 is due to changes in emission inventory calculation methodologies and a model change, as previously stated, which resulted in higher fine particulate matter estimates in the years after 2002.  The large variation in emissions in the nonpoint category is due to changes in calculation methodologies for residential wood burning and fugitive dust categories, which have varied significantly.  EPA and New Jersey have been working on making these categories more accurate since the 2002 inventory and it is still an ongoing process.  

As discussed in the PM10 section, when looking at the following tables and charts, it should be noted that non-combustion PM2.5 emissions (e.g. paved & unpaved road dust, agricultural dust, etc.) are unadjusted, that is, they represent the raw mass emissions before adjustment with transport fractions.  Emission estimates using EPA’s calculation methodologies for fugitive dust are generally significantly higher than observed monitored data.  Therefore, EPA developed transport fractions to reduce the fugitive dust emissions to account for particulate emissions that settle out or are "trapped" by obstructions such as vegetation and buildings.  EPA requests that the emissions be submitted to the NEI without any adjustments, then they perform the adjustments prior to modeling the inventory.

New Jersey’s 2008 NEI inventory reflects adjusted fugitive dust emissions, while the other years are unadjusted. 


Table 9-10: PM2.5 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014 (Tons)
	 NEI Category
	2002
	2008
	2011
	2014
	PM2.5 Reduction (2002 – 2014)
	Percent PM2.5
Reduction
(2002 – 2014)

	Point*
	6,683
	7,212
	3,229
	2,695
	-3,988
	-60%

	Nonpoint**
	15,272
	11,607
	16,419
	15,196
	-77
	-1%

	Nonroad***
	5,483
	3,284
	2,917
	2,571
	-2,912
	-53%

	Onroad****
	2,537
	4,863
	3,220
	2,735
	+198
	+8%

	Total
	29,975
	26,966
	25,785
	23,197
	-6,779
	-23%


Notes:
1.  Nonpoint includes unadjusted fugitive dust for all years except 2008 which is adjusted.
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Figure 9-9: PM2.5 Emissions in New Jersey for all NEI data Categories, 2002 – 2014

Notes:
1.  Non-point includes unadjusted fugitive dust for all years except 2008 which is adjusted.
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Table 9-11 and Figure 9-10 show total PM2.5 emissions from all NEI data categories in the MANE-VU states.  Similarly, Table 9-12 and Figure 9-11 show total PM2.5 emissions from all data categories in the Non-MANE-VU Ask states. PM2.5 emissions in the MANE-VU and Non-MANE-VU Ask states are varied from year to year and state to state.   In some states, emissions have declined or remained constant; in others, there are increases.  As with New Jersey these variations are most likely due to changes in reporting and calculation methodologies.

Table 9-11: Total PM2.5 Emissions in the MANE-VU States from all NEI Data Categories,
2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	PM2.5 Reduction (2002 – 2014)
	Percent PM2.5
Reduction
(2002 – 2014)

	CT
	17,183
	16,190
	16,545
	13,088
	-4,095
	-24%

	DE
	6,288
	6,838
	5,549
	4,174
	-2,114
	-34%

	DC
	1,343
	1,694
	1,361
	1,263
	-80
	-6%

	ME
	24,515
	19,930
	19,045
	16,270
	-8,245
	-34%

	MD
	51,465
	32,947
	28,499
	29,848
	-21,617
	-42%

	MA
	54,140
	36,965
	37,770
	32,192
	-21,948
	-40%

	NH
	19,207
	16,257
	14,710
	11,358
	-7,849
	-41%

	NJ
	29,976
	26,966
	25,785
	23,197
	-6,779
	-23%

	NY
	81,427
	93,027
	93,611
	81,699
	+272
	+0%

	PA
	124,964
	145,016
	108,748
	108,665
	-16,299
	-13%

	RI
	2,433
	4,163
	3,949
	4,310
	+1,877
	+77%

	VT
	10,167
	14,280
	13,351
	11,593
	+1,426
	+14%

	Total
	423,107
	414,275
	368,924
	337,657
	-85,450
	-20%


Notes:
1.  Includes unadjusted fugitive dust, except NJ 2008 which is adjusted.


Figure 9-10: Total PM2.5 Emissions in the MANE-VU States from all NEI Data Categories, 
2002 – 2014
[image: ]
Notes:  1.  Includes unadjusted fugitive dust, except NJ 2008 which is adjusted.

Table 9-12: Total PM2.5 Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	PM2.5 Reduction (2002 – 2014)
	Percent PM2.5
Reduction
(2002 – 2014)

	AL
	125,441
	80,622
	109,345
	117,272
	-8,169
	-6%

	FL
	222,204
	109,965
	116,396
	165,534
	-56,670
	-25%

	IL
	152,316
	182,344
	166,699
	176,836
	+24,520
	+16%

	IN
	157,078
	155,982
	123,193
	136,613
	-20,465
	-13%

	KY
	77,952
	68,484
	69,665
	66,812
	-11,140
	-14%

	LA
	83,989
	101,593
	112,415
	70,884
	-13,105
	-16%

	MI
	98,713
	121,710
	120,121
	82,780
	-15,933
	-16%

	MO
	135,832
	140,955
	145,230
	173,260
	+37,428
	+27%

	NC
	101,965
	89,613
	74,844
	66,023
	-35,942
	-35%

	OH
	143,671
	176,599
	157,995
	153,291
	+9,620
	+7%

	TN
	84,176
	72,333
	63,949
	79,020
	-5,156
	-6%

	TX
	381,212
	399,176
	379,886
	264,976
	-116,236
	-30%

	VA
	83,567
	57,083
	56,157
	64,340
	-19,227
	-23%

	WV
	62,269
	50,936
	33,712
	28,929
	-33,340
	-53%

	Total
	1,910,383
	1,807,395
	1,729,607
	1,646,569
	-263,813
	-14%


Notes:  1.  Includes unadjusted fugitive dust

Figure 9-11: Total PM2.5 Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014
[image: ]
Notes:
1.  Includes unadjusted fugitive dust

9.1.3.1 	Woodsmoke Particulate Matter (PM)

Source apportionment documented in Appendix B of the original MANE-VU Contribution Assessment identified biomass combustion as a local source contributing to visibility impairment (Appendix xxx).  Woodsmoke, a subset of biomass combustion, typically contributes more to visibility impairment in rural areas than in urban areas, with winter peaks in northern areas due to residential wood burning, and occasional large summer impacts at all sites from wildfires.  

The MANE-VU Technical Support Document on Agricultural and Forestry Smoke Management[footnoteRef:10] in the MANE-VU Region concluded that fire from land management activities was not a major contributor to regional haze in MANE-VU Class I areas, and that the majority of emissions from fires were from residential wood combustion. [10:  ] 


The residential wood combustion component of the inventory, based on the MANE-VU 2011 Gamma emissions inventory (described in Section 9-2), is shown in Table 9-13 and Table 9-14.  The data shows that residential wood combustion represents approximately 33% of the annual average PM2.5 emissions in the MANE-VU region.  In New Jersey, residential wood combustion is estimated to be 27% of the 2011 inventory. 

As discussed previously, there are large variations in emissions in the residential wood burning category due to changes in calculation methodologies.  EPA and New Jersey have been working on making this category more accurate since the 2002 inventory and it is still an ongoing process.  

[bookmark: _Ref493485841]Table 9‑13: MANE-VU 2011 Gamma Residential Wood Combustion Emissions (Tons)
	State
	CO
	NH3
	NOx
	PM10-PRI
	PM2.5-PRI
	SO2
	VOC

	CT
	45,804
	345
	712
	6,474
	6,470
	116
	8,914

	DE
	6,685
	57
	108
	963
	962
	18
	1,201

	DC
	2,853
	23
	43
	404
	404
	6
	549

	ME
	41,650
	315
	485
	6,316
	6,316
	188
	7,048

	MD
	20,857
	192
	335
	3,119
	3,115
	56
	3,446

	MA
	70,644
	577
	1,080
	10,306
	10,300
	209
	12,711

	NH
	42,381
	327
	503
	6,493
	6,493
	170
	7,311

	NJ
	44,060
	355
	710
	6,302
	6,295
	105
	8,310

	NY
	150,460
	1,065
	1,899
	22,946
	22,939
	554
	27,943

	PA
	164,540
	1,218
	2,323
	23,644
	23,634
	474
	31,534

	RI
	10,178
	79
	178
	1,452
	1,451
	28
	1,941

	VT
	47,285
	370
	568
	7,142
	7,140
	247
	7,564

	Res Wood Total 
	647,397
	4,921
	8,945
	95,561
	95,519
	2,169
	118,471

	Total 2011 Emissions
	7,887,728
	206,584
	1,704,090
	322,881
	291,225
	739,675
	3,605,189

	% of Total
	8.2%
	2.4%
	0.5%
	29.6%
	32.8%
	0.3%
	3.3%


[bookmark: _Ref493485957]
Table 9‑14: MANE-VU 2011 Gamma State Level PM2.5 Residential Wood Emissions (Tons)
	State
	Res. Wood PM2.5
	Total PM2.5
	% of Total PM2.5 In State

	CT
	6,470
	13,203
	49%

	DE
	962
	4,273
	23%

	DC
	404
	1,110
	36%

	ME
	6,316
	15,123
	42%

	MD
	3,115
	24,951
	13%

	MA
	10,300
	25,755
	40%

	NH
	6,493
	11,784
	55%

	NJ
	6,295
	23,788
	27%

	NY
	22,939
	69,185
	33%

	PA
	23,634
	88,044
	27%

	RI
	1,451
	3,488
	42%

	VT
	7,140
	10,522
	68%


9.1.4 	Sulfur Dioxide (SO2)

Table 9-15 shows SO2 emissions from all NEI data categories for the period 2002 to 2014 in New Jersey.  This data is also shown graphically in Figure 9-12.  Table 9-16 shows additional data years for New Jersey’s point sources that report to EPA’s AMPD.

Table 9-15: SO2 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014 (Tons)

	 NEI Category
	2002
	2008
	2011
	2014
	SO2 Reduction (2002 – 2014)
	Percent SO2
Reduction
(2002 – 2014)

	AMPD Point
	48,269
	21,204
	5,414
	2,655
	-45,615
	-95%

	Non-AMPD Point*
	13,276
	6,829
	1,323
	1,282
	-11,993
	-90%

	Nonpoint**
	12,883
	14,884
	10,342
	5,051
	-7,832
	-61%

	Nonroad***
	18,882
	596
	88
	68
	-18,814
	-100%

	Onroad****
	3,658
	857
	740
	725
	-2,933
	-80%

	Total
	96,967
	44,370
	17,907
	9,781
	-87,186
	-90%



Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 



Figure 9-12: SO2 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014

 Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Table 9-16: SO2 Emissions from EPA AMPD Sources in New Jersey, 2016 – 2017 (Tons)

	2016
	2017

	1,725
	1,722



SO2 emissions have shown a steady significant decline in New Jersey over the period 2002 to 2014, particularly in the point, nonroad and onroad mobile sectors. Reductions in point emissions are primarily due to the acid rain program, New Jersey power plant consent decrees and regulations and Federal and State low sulfur fuel regulations.  Sources of SO2 emissions in New Jersey that report to EPA’s AMPD programs continued to show declines from 2014 to 2017, as shown in Tables 9-15 and 9-16, due to New Jersey’s HEDD rule Phase II and EGU standards that became effective in 2014 and 2015 and New Jersey's low sulfur fuel rule which became effective in 2014 and 2016.

The increase in nonpoint emissions from 2002 to 2008, and subsequent decreases are due to EPA moving the marine vessels and railroad emissions from the nonroad sector to the nonpoint.  Decreases in nonpoint are mostly due to Federal rules that reduced sulfur levels in nonroad mobile diesel fuel and due to a decline in the use of distillate oil for heating.

Table 9-17 and Figure 9-13 show total SO2 emissions from all NEI data categories in the MANE-VU states for 2002 to 2014.  A steady decrease in SO2 emissions can be seen for each MANE-VU state over this period.  In addition to the Federal rules discussed above, the acid rain program and Federal rules for low sulfur fuel for mobile sources, some of these decreases are attributable to the MANE-VU low sulfur fuel strategy and the 90% or greater reduction in SO2 emissions at 167 EGU stacks (both inside and outside of MANE-VU) requested in the MANE-VU “Non-MANE-VU Ask” for states within MANE-VU for the first regional haze planning period[footnoteRef:11].  Since some components of the MANE-VU low sulfur fuel strategy have milestones of 2014, 2016, and 2018, and as MANE-VU states continue to adopt rules to implement the strategy, SO2 emissions reductions are expected to continue well beyond the 2002 to 2014 timeframe shown in Table 9-15 and Figure 9-13.  Other potential SO2 emission decreases are due to source shutdowns and fuel switching due to the availability of less expensive natural gas in recent years.  [11:  Statement of the Mid-Atlantic/Northeast Visibility Union (MANE-VU) Concerning a Course of Action within MANE-VU Toward Assuring Reasonable Progress (http://otcair.org/MANEVU/Upload/Publication/Formal%20Actions/Statement%20on%20Controls%20in%20MV_072007.pdf) ] 


Table 9-17: Total SO2 Emissions in the MANE-VU States for all NEI Data Categories, 2002 – 2014 (Tons)

	State
	2002
	2008
	2011
	2014
	SO2 Reduction (2002 – 2014)
	Percent SO2
Reduction
(2002 – 2014)

	CT
	38,102
	19,443
	15,334
	12,445
	-25,657
	-67%

	DE
	86,999
	44,282
	13,883
	4,330
	-82,669
	-95%

	DC
	4,051
	1,273
	1,829
	252
	-3,799
	-94%

	ME
	33,585
	23,362
	15,528
	11,242
	-22,343
	-66%

	MD
	324,015
	264,487
	71,751
	48,490
	-275,525
	-85%

	MA
	156,778
	76,256
	51,338
	18,890
	-137,888
	-88%

	NH
	55,246
	45,666
	31,257
	8,554
	-46,692
	-84%

	NJ
	96,967
	44,370
	17,907
	9,781
	-87,186
	-90%

	NY
	326,448
	193,703
	114,940
	52,857
	-273,591
	-84%

	PA
	1,015,732
	987,671
	398,497
	329,804
	-685,928
	-67%

	RI
	8,158
	4,345
	4,689
	3,406
	-4,752
	-58%

	VT
	4,988
	4,044
	3,445
	1,503
	-3,485
	-70%

	Total
	2,151,071
	1,708,903
	740,397
	501,552
	-1,649,519
	-77%






Figure 9-13: Total SO2 Emissions in the MANE-VU States for all NEI Data Categories, 2002 – 2014

[image: ]
Table 9-18 and Figure 9-14 show total SO2 emissions from all NEI data categories in the Non-MANE-VU Ask states for 2002 to 2014.  Like MANE-VU states, decreases in SO2 can be seen for all the Ask states over this period.  In addition to the Federal rules, some of these decreases are attributable to the control measures requested in the MANE-VU Ask for states outside of MANE-VU for the first regional haze planning period, including timely implementation of Best Available Retrofit Technology (BART) requirements and a 90% or greater reduction in SO2 emissions at 167 stacks inside and outside of MANE-VU.

Table 9-18: Total SO2 Emissions in the Non-MANE-VU Ask States for all NEI Data Categories, 2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	SO2 Reduction (2002 – 2014)
	Percent SO2
Reduction
(2002 – 2014)

	AL
	606,778
	438,066
	271,687
	193,886
	-412,892
	-68%

	FL
	926,576
	485,705
	231,895
	236,648
	-689,928
	-74%

	IL
	536,620
	385,948
	287,312
	191,331
	-345,289
	-64%

	IN
	960,539
	690,040
	424,984
	345,279
	-615,260
	-64%

	KY
	533,614
	382,044
	271,432
	222,090
	-311,524
	-58%

	LA
	359,641
	249,149
	228,997
	171,510
	-188,131
	-52%

	MI
	490,487
	415,620
	273,393
	185,320
	-305,167
	-62%

	MO
	421,708
	414,816
	257,510
	168,808
	-252,900
	-60%

	NC
	585,453
	290,648
	117,772
	70,067
	-515,386
	-88%

	OH
	1,286,023
	877,070
	680,338
	376,573
	-909,450
	-71%

	TN
	432,890
	324,690
	159,164
	92,498
	-340,392
	-79%

	TX
	989,242
	637,591
	540,665
	456,508
	-532,734
	-54%

	VA
	362,478
	200,581
	106,386
	75,660
	-286,818
	-79%

	WV
	580,073
	349,331
	122,109
	112,405
	-467,668
	-81%

	Total
	9,072,123
	6,141,298
	3,973,644
	2,898,583
	-6,173,540
	-68%


 
Figure 9-14: Total SO2 Emissions in the Non-MANE-VU Ask States for all NEI Data Categories, 2002 – 2014
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Table 9-19 and Figure 9-15 show AMPD SO2 data trends for the MANE-VU states from 2002 to 2017, and Table 9-20 and Figure 9-16 show AMPD SO2 data trends for the Non-MANE-VU Ask states from 2002 to 2017.  Tables 9-19 and 9-20 show significant decreases in SO2 emissions for the AMPD sources between 2002 and 2017 for all applicable states in MANE-VU as well as the Non-MANE-VU Ask states.  

Reductions in SO2 are most likely due to the acid rain program, power plant consent decrees, specific state rules, CAIR, CSAPR[footnoteRef:12] (formerly CAIR), which requires NOx and/or SO2 emissions reductions from EGUs in 27 states in the eastern and central US and source retirements and fuel switching due to the availability of less expensive natural gas. [12:  https://www.epa.gov/csapr ] 


Table 9-19: SO2 Emissions from AMPD Sources in the MANE-VU States, 2002 – 2017 (Tons)
[image: ]







Figure 9-15: SO2 Emissions from AMPD Sources in the MANE-VU States, 2016 – 2017
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Table 9-20: SO2 Emissions from AMPD Sources in the Non-MANE-VU Ask States, 2002 – 2017 (Tons)
[image: ]







Figure 9-16: SO2 Emissions from AMPD Sources in the Non-MANE-VU Ask States, 2016 – 2017
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9.1.5 	Volatile Organic Compounds (VOCs)

Table 9-21 shows VOC emissions from all NEI data categories for the period 2002 to 2014 in New Jersey.  This data is also shown graphically in Figure 9-17.

VOC emissions have shown a steady decline in New Jersey over the period 2002 to 2014.  VOC decreases were achieved in all sectors due to Federal new engine standards for onroad and nonroad vehicles and equipment, the National and State low emission vehicle programs, area source rules such as consumer products, portable fuel containers, paints, autobody refinishing, asphalt paving applications, and solvent cleaning operations, and point source controls such as refinery consent decrees and New Jersey’s VOC storage tank rule.



Table 9-21: VOC Emissions in New Jersey for all NEI Data Categories, 2002 – 2014 (Tons)

	Category
	2002
	2008
	2011
	2014
	VOC Reduction (2002 – 2014)
	Percent VOC
Reduction
(2002 – 2014)

	Point*
	15,747
	9,778
	7,800
	7,956
	-7,791
	-50%

	Nonpoint**
	145,124
	100,807
	89,250
	85,331
	-59,793
	-41%

	Nonroad***
	79,310
	60,034
	38,698
	30,068
	-49,242
	-62%

	Onroad****
	101,094
	54,069
	41,294
	31,234
	-69,860
	-69%

	Total
	341,276
	224,688
	177,043
	154,589
	-186,687
	-55%


Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Figure 9-17: VOC Emissions in New Jersey for all NEI Data Categories, 2002 – 2014


Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Table 9-22 and Figure 9-18 show total VOC emissions from all NEI data categories for the MANE-VU states during the period from 2002 to 2014.  Except for PA, VOC emissions have declined in all MANE-VU states during this period.  

The majority of the VOC decreases are from Federal new engine standards for onroad and nonroad vehicles and equipment and the National low emission vehicle program.  Additional VOC reductions are attributable to Federal and state rules for portable fuel containers; architectural, industrial, and maintenance coatings; consumer products; and solvent degreasing.  Many states rules for these types of categories are based on the Ozone Transport Commission (OTC) Model Rules[footnoteRef:13].  Evaporative VOC emissions from these types of sources are expected to continue to decline as more states adopt rules based on the OTC Model Rules.  Other decreases are due to states’ VOC RACT rules.  Evaporative VOC emissions from onroad mobile sources have also decreased due to state motor vehicle Inspection & Maintenance (I & M) programs and the permeation of more on-board refueling vapor recovery (ORVR) equipped vehicles into the fleet. VOC emissions from nonroad and onroad mobile sources are expected to continue to decrease as older, more polluting vehicles are replaced by newer, cleaner ones. [13:  http://otcair.org/document.asp?Fview=modelrules ] 


PA’s VOC emissions have increased due to emissions generated from the oil and gas industry and drilling for natural gas.  New tools have been developed by EPA and MARAMA to estimate emissions from this source category based on the increased activity level in the northeast region.

Table 9-22: Total VOC Emissions from all NEI Data Categories in the MANE-VU States, 2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	VOC Reduction (2002 – 2014)
	Percent VOC
Reduction
(2002 – 2014)

	CT
	189,223
	86,024
	79,809
	82,350
	-106,873
	-56%

	DE
	38,921
	28,705
	22,830
	20,153
	-18,768
	-48%

	DC
	11,388
	10,467
	7,950
	8,939
	-2,449
	-21%

	ME
	145,157
	76,423
	64,086
	57,527
	-87,630
	-60%

	MD
	259,266
	145,138
	118,309
	116,512
	-142,754
	-55%

	MA
	309,210
	166,086
	146,068
	144,016
	-165,194
	-53%

	NH
	106,185
	55,344
	45,884
	40,767
	-65,418
	-62%

	NJ
	341,276
	224,688
	177,043
	154,589
	-186,687
	-55%

	NY
	544,016
	519,566
	416,915
	410,573
	-133,443
	-25%

	PA
	449,637
	432,590
	372,135
	477,338
	+27,701
	+6%

	RI
	41,448
	23,770
	23,186
	23,499
	-17,949
	-43%

	VT
	47,157
	29,131
	27,869
	27,366
	-19,791
	-42%

	Total
	2,482,884
	1,797,935
	1,502,084
	1,563,628
	-919,256
	-37%


 
Figure 9-18: Total VOC Emissions from all NEI Data Categories in the MANE-VU States, 2002 – 2014
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Table 9-23 and Figure 9-19 show total VOC emissions from all NEI data categories from the Non-MANE-VU Ask states.  VOC emissions have declined from 2002 to 2014 in all of the Non-MANE-VU Ask states except TX and WV.  Despite the increases in these states, overall total VOC emissions in the Non-MANE-VU Ask states have declined from 2002 to 2014.

Increases in TX and WV are also most likely due to emissions generated from the oil and gas industry and drilling for natural gas and EPA’s new tools to estimate these emissions.



Table 9-23: Total VOC Emissions from all NEI Data Categories in the Non-MANE-VU Ask States, 2002 – 2014 (Tons)
	State
	2002
	2008
	2011
	2014
	VOC Reduction (2002 – 2014)
	Percent VOC 
Reduction
(2002 – 2014)

	AL
	488,790
	210,676
	235,609
	227,680
	-261,110
	-53%

	FL
	1,254,948
	676,019
	639,752
	534,554
	-720,394
	-57%

	IL
	518,945
	422,491
	324,726
	346,254
	-172,691
	-33%

	IN
	421,835
	314,899
	279,108
	268,058
	-153,777
	-36%

	KY
	262,126
	189,340
	231,570
	215,759
	-46,367
	-18%

	LA
	356,148
	313,255
	395,575
	275,798
	-80,350
	-23%

	MI
	660,704
	478,335
	443,805
	388,431
	-272,273
	-41%

	MO
	344,183
	274,335
	223,847
	222,869
	-121,314
	-35%

	NC
	574,306
	405,366
	330,121
	318,555
	-255,750
	-45%

	OH
	441,791
	425,224
	433,846
	363,164
	-78,627
	-18%

	TN
	413,803
	270,776
	262,588
	255,189
	-158,614
	-38%

	TX
	1,306,082
	2,185,097
	1,743,762
	1,752,968
	+446,886
	+34%

	VA
	430,319
	301,131
	256,981
	234,222
	-196,097
	-46%

	WV
	124,621
	77,182
	119,437
	165,676
	+41,055
	+33%

	Total
	7,598,602
	6,544,127
	5,920,726
	5,569,177
	-2,029,425
	-27%


 
Figure 9-19: Total VOC Emissions from all NEI Data Categories in the Non-MANE-VU Ask States, 2002 – 2014

[image: ]
9.1.5	Ammonia (NH3)

Table 9-24 shows NH3 emissions from all NEI data categories for the period 2002 to 2014 in New Jersey.  This data is also shown graphically in Figure 9-20.  

Ammonia decreases were achieved in the onroad and nonroad sectors due to Federal new engine standards for vehicles and equipment.

Point source increases from 2002 to 2008 are due to reporting, grouping and methodology changes, not actual emission increases.   NH3 emissions were not reported to New Jersey’s emission statements program in 2002, therefore, they were estimated by EPA.  Reporting to New Jersey’s emission statement program began in 2003.  In addition, as discussed previously, EPA included airport emissions in point sources in 2008.

Nonpoint increases and decreases from 2002 to 2008 are due to reporting, grouping and methodology changes.  In 2008 and 2014 New Jersey submitted emissions from domestic animals and humans to the EPA as nonpoint emissions, but did not submit these emissions as nonpoint emissions in 2002 or 2011. Ultimately, they get removed from EPA’s modeling inventories because NJ is the only state to calculate and submit them.  Also, as discussed previously, in 2008 EPA included marine vessels and rail in the nonpoint category.

In summary, overall, ammonia emissions have decreased from 2008 to 2014, as 2002 emissions are not comparable due to methodology changes.

Table 9-24: NH3 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014 (Tons)

	Category
	2002
	2008
	2011
	2014
	NH3 Reduction (2002 – 2014)
	Percent NH3
Reduction
(2002 – 2014)

	Point*
	644
	1,123
	1,150
	1,184
	540
	84%

	Nonpoint**
	6487
	15,472
	4,372
	11,590
	5,103
	79%

	Nonroad***
	41
	44
	43
	45
	4
	11%

	Onroad****
	7,635
	3,164
	2,484
	2,075
	-5,560
	-73%

	Total
	14,807
	19,804
	8,049
	14,895
	87
	1%



Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 



Figure 9-20: NH3 Emissions in New Jersey for all NEI Data Categories, 2002 – 2014


Notes:
*Non-AMPD Point includes airports and railroad switch yards after 2002
**Nonpoint includes commercial marine vessels and underway railroad after 2002.  Nonpoint includes Stage II refueling in 2002 through 2008 and excludes it after 2008.
***Nonroad includes airports, railroad and commercial marine vessels in 2002 and excludes them after 2002.
**** Onroad 2011 was subsequently revised in the EPA and NJ modeling platforms.  See Table 9-31.  Also, onroad includes Stage II refueling after 2008. 

Table 9-25 and Figure 9-21 show total ammonia emissions for all NEI data categories combined for the MANE-VU states.  Some year to year variability can be seen. However, for majority of MANE-VU states, ammonia emissions for 2014 are lower than they were for earlier years.



Table 9-25: Total NH3 Emissions in the MANE-VU States from all NEI Data Categories, 2002 - 2014 (Tons)

	State
	2002
	2008
	2011
	2014
	Reduction (2002 – 2014)
	Percent  Reduction (2002 – 2014)

	CT
	8,194
	4,989
	5,200
	4,194
	-4,000
	-49%

	DE
	13,920
	13,975
	5,771
	7,252
	-6,668
	-48%

	DC
	421
	354
	330
	317
	-104
	-25%

	ME
	9,557
	8,207
	8,024
	4,356
	-5,201
	-54%

	MD
	31,278
	38,288
	26,429
	15,746
	-15,532
	-50%

	MA
	10,794
	6,929
	7,177
	5,411
	-5,383
	-50%

	NH
	3,567
	2,311
	2,684
	1,645
	-1,922
	-54%

	NJ
	14,807
	19,804
	8,049
	14,895
	87
	1%

	NY
	68,536
	50,737
	51,487
	33,110
	-35,426
	-52%

	PA
	89,263
	79,588
	80,871
	48,000
	-41,263
	-46%

	RI
	1,202
	1,092
	1,075
	862
	-340
	-28%

	VT
	9,810
	8,379
	8,567
	4,148
	-5,663
	-58%

	Total
	261,350
	234,652
	205,665
	139,936
	-121,414
	-46%



Figure 9-21: Total NH3 Emissions in the MANE-VU States from all NEI Data Categories, 2002 - 2014 (Tons)
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Total ammonia emissions for all NEI data categories for the Non-MANE-VU Ask states are shown in Table 9-26 and Figure 9-22. Again, some year to year variability in ammonia emissions can be seen. In most of the Non-MANE-VU Ask states, 2014 emissions are lower than they were for previous years. For every Non-MANE-VU Ask state, 2014 emissions are lower than they were for at least one of the earlier years.

Table 9-26: Total NH3 Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014 (Tons)

	State
	2002
	2008
	2011
	2014
	NH3 Reduction (2002 – 2014)
	Percent NH3
Reduction
(2002 – 2014)

	AL
	71,627
	67,454
	66,494
	51,329
	-20,298
	-28%

	FL
	77,959
	48,211
	52,218
	77,637
	-322
	-0%

	IL
	120,222
	128,348
	117,209
	119,481
	-741
	-6%

	IN
	106,354
	108,301
	115,038
	71,036
	-35,318
	-33%

	KY
	58,406
	55,558
	55,265
	35,476
	-22,930
	-39%

	LA
	72,094
	74,188
	55,272
	44,703
	-27,391
	-38%

	MI
	66,954
	71,406
	65,507
	41,500
	-25,454
	-38%

	MO
	119,101
	131,113
	128,753
	90,853
	-28,248
	-24%

	NC
	168,398
	176,143
	175,127
	169,777
	1,379
	1%

	OH
	117,152
	96,512
	105,793
	69,854
	-47,298
	-40%

	TN
	43,831
	39,213
	40,364
	29,237
	-14,594
	-33%

	TX
	387,228
	309,529
	282,413
	301,772
	-85,456
	-22%

	VA
	57,150
	48,462
	49,935
	29,151
	-27,999
	-49%

	WV
	12,832
	14,100
	10,668
	6,162
	-6,670
	-52%

	Total
	1,479,309
	1,368,541
	1,320,058
	1,137,969
	341,340
	-23%





Figure 9-22: Total NH3 Emissions in the Non-MANE-VU Ask States from all NEI Data Categories, 2002 – 2014 (Tons)



9.2 [bookmark: _Toc514060184][bookmark: _Toc515006177]   Modeling Inventories

New Jersey is required to identify the baseline emission inventory on which emission reduction strategies are based in accordance with 40 C.F.R. § 51.308(d)(3)(iii).  The baseline inventory is intended to be used to assess progress in making emission reductions.  MANE-VU and New Jersey are using 2011 as the baseline year inventory.  Future year inventories were developed for 2028 based on the 2011 base year.  This future year emission inventory includes emissions growth due to projected increases in applicable source category as well as the emissions reductions due to the implementation of control measures.  

The emissions dataset illustrated in Section 9.3 is the MANE-VU 2011 Gamma emissions inventory.  The MANE-VU regional haze emissions Gamma Inventory was also used for modeling purposes.  This inventory was developed by the Mid-Atlantic Regional Air Management Association (MARAMA), the Eastern Regional Technical Advisory Committee (ERTAC) EGU Workgroup, and EPA.
 
The 2011-based Modeling Platform is a combination of work performed by the State/Local/Tribal (S/L/T) air agencies and the EPA.  Its basis is the 2011 NEI discussed above, but there may be some slight variations.  As the States, EPA and air agencies developed the modeling inventory, certain changes may have been made from the base NEI to reflect corrections or improvements.  In some cases, EPA also made efforts to make those corrections or updates in later versions of the NEI.  The future year 2028 inventory was developed using a combination of S/L/T data and methods for projecting emissions from stationary sources and to rely on EPA’s 2028 Modeling Platform for mobile source emission projections.  More detailed information regarding the Gamma Inventory development and projections can be found in the Technical Support Document Emission Inventory Development for 2011 and Projections to 2020 and 2023 for the Northeastern U.S. Gamma Inventory, January 29, 2018, and the Technical Support Document for the 2028 Emission Projections…… (xxxx 2018)) (Appendices 7-1 and 7-2 respectively). The following is a summary of the Gamma inventory.

9.3 [bookmark: _Toc515006178][bookmark: _Toc514060185]Modeling Inventory Summaries

Tables 9-27 through 9-34 summarize the MANE-VU 2002 and the MANE-VU 2011 Gamma emissions inventories and 2028 Gamma emissions projections for MANE-VU and New Jersey.  The inventory sectors shown in the tables below for the modeling inventories summaries vary in definition from the sectors shown in the EPA NEI inventory summaries above and from each other.  Also note that the NEI and 2002 inventories include unadjusted fugitive dust, while the Gamma inventories included adjusted fugitive dust.

The 2002 modeling emissions inventory categories shown below include the following: 

· Point (includes ERTAC Electric Generating Units and Non-EGU Point Sources, and does not include airports and rail yards as in the NEI summaries)
· Area Sources (includes Stage I and Stage II refueling, residential wood burning, agricultural ammonia and fires, prescribed and wild fires and unadjusted fugitive dust, and does not include marine and rail as in the NEI summaries)
· Nonroad (includes marine and rail)
· Onroad (does not include gasoline Stage II refueling as in the NEI summaries)
· Biogenic Sources 

The 2011 and 2028 Gamma emissions inventory categories shown below include the following: 

· Point ERTAC Electric Generating Units
· Non-EGU Point Sources (includes airports and rail yards)
· Area Sources (includes Stage I refueling and residential wood burning, does not include marine and rail as in the NEI summaries)
· Nonroad (includes marine and rail)
· Onroad (includes gasoline Stage II refueling)
· Oil and Gas
· Other (includes agricultural ammonia and fires, prescribed and wild fires and adjusted fugitive dust).
· Biogenic Sources 
[bookmark: _Toc93216372][bookmark: _Toc94515909][bookmark: _Toc144879532].


Table 9‑27: MANE-VU 2002 Emissions Inventory Summary – MANE-VU States a

	 
	VOC
	NOx
	PM2.5
	PM10
	NH3
	SO2

	Point
	97,300
	673,660
	55,447
	89,150
	6,194
	1,907,634

	Area*
	1,528,141
	262,477
	332,729
	1,455,311
	249,795
	316,357

	Nonroad**
	572,751
	431,631
	36,084
	40,114
	287
	57,257

	Onroad 
	789,560
	1,308,233
	22,107
	31,561
	52,984
	40,091

	Anthropogenic Total
	2,987,752
	2,676,001
	446,367
	1,616,136
	309,260
	2,321,339

	Biogenics
	2,575,232
	28,396
	-
	-
	-
	-

	TOTAL
	5,562,984
	2,704,397
	446,367
	1,616,136
	309,260
	2,321,339


Notes:
*Area includes Stage II refueling and unadjusted fugitive dust
**Nonroad includes airports, rail and commercial marine vessels

Table 9‑28: MANE-VU 2011 Gamma Emissions Inventory Summary – MANE-VU States b

	 
	VOC
	NOx
	PM2.5
	PM10
	NH3
	SO2

	EGU Point
	2,477
	206,457
	17,987
	24,000
	2,923
	462,551

	Non-EGU Point*
	53,046
	155,892
	28,669
	37,773
	4,950
	108,301

	Area**
	703,086
	194,924
	160,501
	177,343
	14,552
	135,783

	Nonroad*** 
	369,537
	344,671
	27,442
	29,073
	378
	25,477

	Onroad****
	362,357
	717,012
	27,133
	52,081
	18,094
	4,793

	Oil/Gas
	29,028
	53,405
	1,676
	1,766
	14
	2,102

	Other
	21,570
	1,165
	27,816
	846
	165,673
	668

	Anthropogenic Total
	1,541,101
	1,673,526
	291,225
	322,881
	206,584
	739,675

	Biogenics
	2,064,088
	30,564
	
	
	
	

	TOTAL
	1,541,101
	1,673,526
	291,225
	322,881
	206,584
	739,675


Notes:
*Non-EGU point includes airports and railroad switch yards
**Area includes adjusted fugitive dust
***Nonroad includes commercial marine vessels and underway railroad
****Onroad includes Stage II refueling







[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Table 9‑29: MANE-VU 2028 Gamma Emissions Projections Summary – MANE-VU States c

	 
	VOC
	NOx
	PM2.5
	PM10
	NH3
	SO2 

	EGU Point
	4,871
	85,182
	15,060
	19,115
	3,114
	196,760

	Non-EGU Point*
	54,371
	148,416
	28,329
	37,522
	5,123
	82,813

	Area**
	659,063
	177,995
	150,922
	167,001
	13,641
	28,159

	Nonroad***
	219,807
	193,233
	13,773
	14,752
	475
	1,967

	Onroad****
	111,151
	165,746
	9,216
	35,845
	12,632
	1,642

	Oil/Gas
	49,830
	70,737
	3,101
	3,196
	16
	6,369

	Other
	22,084
	1,384
	29,956
	147,913
	169,064
	771

	Anthropogenic Total
	1,121,177
	842,691
	250,357
	425,343
	204,066
	318,481

	Biogenics
	2,064,088
	30,564
	
	
	
	

	TOTAL
	3,185,265
	873,256
	250,357
	425,343
	204,066
	318,481


Notes:
*Non-EGU point includes airports and railroad switch yards
**Area includes adjusted fugitive dust
***Nonroad includes commercial marine vessels and underway railroad
****Onroad includes Stage II refueling

Table 9‑30: MANE-VU 2002 Emissions Inventory Summary – New Jersey a

	 
	VOC
	NOx
	PM2.5
	PM10
	NH3
	SO2

	Point
	14,401
	51,593
	4,779
	6,072
	- 
	61,217

	Area*
	167,882
	26,692
	19,350
	61,601
	17,572
	10,744

	Nonroad**
	83,919
	63,479
	4,997
	5,495
	43
	15,686

	Onroad 
	89,753
	152,076
	2,469
	3,725
	7,382
	3,649

	Anthropogenic Total
	355,955
	293,840
	31,595
	76,893
	24,997
	91,296

	Biogenics
	181,617
	1,813
	-
	-
	-
	-

	TOTAL
	537,572
	295,653
	31,595
	76,893
	24,997
	91,296


Notes:
*Area includes Stage II refueling and unadjusted fugitive dust
**Nonroad includes airports, rail and commercial marine vessels



Table 9‑31: MANE-VU 2011 Gamma Emissions Inventory Summary – New Jersey b
	 
	VOC
	NOx
	PM2.5
	PM10
	NH3
	SO2

	EGU Point
	254
	6,285
	763
	774
	265
	4,698

	Non-EGU Point*
	7,483
	11,579
	2,451
	2,811
	885
	2,067

	Area**
	93,644
	23,829
	10,229
	10,437
	655
	6,649

	Nonroad***
	39,845
	45,579
	3,482
	3,677
	48
	3,774

	Onroad****
	41,998
	100,400
	4,229
	8,368
	2,419
	726

	Oil/Gas
	86
	407
	18
	19
	3
	4

	 Other
	4,097
	143
	2,617
	50
	3,974
	101

	Anthropogenic Total
	187,406
	188,222
	23,788
	26,135
	8,250
	18,018

	Biogenics
	116,029
	1,334
	-
	-
	-
	-

	TOTAL
	303,435
	189,557
	23,788
	26,135
	8,250
	18,018


Notes:
*Non-EGU point includes airports and railroad switch yards
**Area includes adjusted fugitive dust
***Nonroad includes commercial marine vessels and underway railroad
****Onroad includes Stage II refueling


Table 9‑32:   MANE-VU 2028 Emissions Projection Summary – New Jersey c
	 
	VOC
	NOx
	PM2.5
	PM10
	NH3
	SO2

	EGU Point
	455
	4,666
	1,511
	1,512
	282
	2,111

	Non-EGU Point*
	7,619
	11,097
	2,401
	2,765
	942
	1,970

	Area**
	88,553
	24,475
	9,799
	9,994
	598
	572

	Nonroad***
	26,923
	25,370
	1,913
	2,045
	63
	300

	Onroad****
	14,639
	24,878
	1,480
	5,850
	1,759
	244

	Oil/Gas
	105
	409
	22
	23
	4
	4

	Other
	4,255
	143
	2,818
	5,486
	4,073
	101

	Anthropogenic Total
	142,548
	91,038
	19,944
	27,676
	7,721
	5,302

	Biogenics
	116,029
	1,334
	-
	-
	-
	-

	TOTAL
	258,577
	92,372
	19,944
	27,676
	7,721
	5,302


Notes:
*Non-EGU point includes airports and railroad switch yards
**Area includes adjusted fugitive dust
***Nonroad includes commercial marine vessels and underway railroad
****Onroad includes Stage II refueling

a Source: Pechan, 2006.  "Technical Support Document for 2002 MANE-VU SIP Modeling Inventories, Version 3." November 20, 2006.  Available online: http://www.marama.org/technical-center/emissions-inventory/2002-inventory-and-projections/mane-vu-2002-emissions-inventory

b Source: "McDill and McCusker, 2018. “Technical Support Document: Emission Inventory Development for 2011 and Projections to 2020 and 2023 for the Northeastern U.S.  Gamma Version,” January 29, 2018. http://marama.org/technical-center/emissions-inventory/2011-gamma-inventory-and-projections

c Source: TSD for 2028 Gamma Projections ???
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2002	AL	FL	IL	IN	KY	LA	MI	MO	NC	OH	TN	TX	VA	WV	71626.903246871952	77958.723037554111	120221.5899657913	106354.46637333474	58406.043346761238	72094.270319933174	66953.856189406404	119101.46404796165	168398.10661907439	117152.33897659507	43831.433602461919	387228.08277156611	57150.057445832208	12831.500205354545	2008	AL	FL	IL	IN	KY	LA	MI	MO	NC	OH	TN	TX	VA	WV	67453.866329742406	48211.403459493755	128348.09161040405	108301.49796011639	55557.896975311814	74188.009836664758	71405.693585645684	131113.34088994112	176143.32009366681	96512.305779786897	39213.206489867407	309529.40038181219	48462.471291245056	14100.04997469822	2011	AL	FL	IL	IN	KY	LA	MI	MO	NC	OH	TN	TX	VA	WV	66493.6260963104	52218.12377267579	117208.97453856665	115037.73354453228	55264.780411129395	55272.448019029958	65506.811282263625	128753.21686618761	175126.89702225133	105793.45189660853	40364.381925996109	282413.33042752137	49935.400103278451	10668.3996067181	2014	AL	FL	IL	IN	KY	LA	MI	MO	NC	OH	TN	TX	VA	WV	51329.378469299409	77636.96883858621	119481.36516576221	71035.656286506259	35476.315333028091	44703.240085628073	41499.769563489033	90853.334517701427	169777.47230706981	69853.757114784225	29237.223117179055	301771.68613455113	29151.386880980568	6161.7061923203819	NH3 (Tons)
Onroad	2002	2008	2011	2014	161871.846748315	117207.67415419999	80698.871780200003	71433.485871883997	Nonroad	2002	2008	2011	2014	61359.953427334498	36342.456784997703	30302.823967936802	25054.7685216477	Nonpoint	2002	2008	2011	2014	52187.247312356703	62263.792301171998	39372.7806430825	41292.003843158192	Non-AMPD Point	2002	2008	2011	2014	18787.095180685108	13590.881412213997	10882.230656631204	9778.3599032335005	AMPD Point	2002	2008	2011	2014	36162.603999999992	15147.465000000002	7040.0799999999972	7095.905999999999	NOx (Tons)
1
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CT 6,329             4,133             1,667         1,955         1,058         1,052       -5,277 -83% -615 -37%

DC 798                291                320            108            68              67            -731 -92% -253 -79%

DE 12,292          11,545          3,748         1,791         1,308         889          -11,403 -93% -2,859 -76%

MA 32,940          10,002          5,113         4,107         2,883         2,372       -30,568 -93% -2,741 -54%

MD 76,519          40,327          22,536       15,053       9,395         6,112       -70,407 -92% -16,424 -73%

ME 1,154             680                575            539            288            263          -891 -77% -312 -54%

NH 6,873             4,650             3,951         2,753         1,326         1,070       -5,803 -84% -2,881 -73%

NJ 36,163          15,147          7,040         7,096         4,382         3,443       -32,720 -90% -3,597 -51%

NY 85,989          47,556          31,075       22,214       16,222       11,253    -74,736 -87% -19,822 -64%

PA 218,712        187,771        149,620     125,612     79,450       37,148    -181,564 -83% -112,473 -75%

RI 640                462                630            518            448            470          -170 -27% -161 -25%

VT 230                296                117            161            167            139          -91 -40% 22 19%

Total 478,640        322,858        226,393    181,908    116,995    64,278    -414,363 -87% -162,115 -72%
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State 2002 2008 2011 2014 2016 2017

NOx 

Reduction 

2002-2017

Percent 

NOx 

Reduction 

2002-2017

NOx 

Reduction 

2011-2017

Percent 

NOx 

Reduction 

2011-2017

AL 161,559        114,587        64,579          51,850          31,127       24,085       -137,474 -85% -40,494 -63%

FL 258,378        161,297        58,854          62,984          51,442       46,907       -211,471 -82% -11,947 -20%

IL 174,247        124,787        73,892          49,758          33,298       33,066       -141,181 -81% -40,825 -55%

IN 281,146        198,948        120,941        109,708        82,615       63,421       -217,725 -77% -57,520 -48%

KY 198,599        157,995        92,180          86,980          57,764       46,053       -152,546 -77% -46,127 -50%

LA 80,365          49,875          48,024          37,264          38,836       29,249       -51,116 -64% -18,775 -39%

MI 132,633        108,117        72,286          56,833          40,366       37,739       -94,894 -72% -34,548 -48%

MO 139,799        88,742          63,419          74,252          56,692       49,692       -90,107 -64% -13,727 -22%

NC 145,706        61,669          48,889          44,288          34,287       33,761       -111,944 -77% -15,127 -31%

OH 370,497        237,585        103,591        89,346          55,756       57,039       -313,458 -85% -46,552 -45%

TN 158,853        89,673          30,819          22,382          22,610       18,201       -140,652 -89% -12,618 -41%

TX 253,861        159,668        148,073        122,540        107,158     109,914     -143,948 -57% -38,159 -26%

VA 78,868          50,887          37,651          27,648          22,280       16,545       -62,322 -79% -21,106 -56%

WV 225,834        101,046        58,223          72,970          52,584       44,079       -181,755 -80% -14,144 -24%

Total 2,660,345     1,704,876     1,021,422     908,805        686,815    609,752    -2,050,593 -77% -411,670 -40%
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State 2002 2008 2011 2014 2016 2017

SO2 

Reduction 
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Reduction 

2002-2017

SO2 

Reduction 

2011-2017

Percent 

SO2 

Reduction 

2011-2017

CT 10,814          3,955            752            1,478         362            421          -10,393 -96% -332 -44%

DC 1,087            261                723            -             -             -          -1,087 -100% -723 -100%

DE 32,236          31,808          9,306         829            513            545          -31,691 -98% -8,761 -94%

MA 90,727          46,347          22,701      4,670         1,717         1,083      -89,644 -99% -21,618 -95%

MD 255,360        227,198        32,275      23,553      16,729      8,087      -247,272 -97% -24,188 -75%

ME 2,022            1,041            470            856            369            444          -1,579 -78% -26 -6%

NH 43,947          36,895          24,445      2,636         573            473          -43,473 -99% -23,972 -98%

NJ 48,269          21,204          5,414         2,655         1,725         1,722      -46,547 -96% -3,693 -68%

NY 231,985        65,427          40,756      16,676      4,533         2,561      -229,424 -99% -38,195 -94%

PA 889,766        831,915        330,539    270,332    98,006      69,790    -819,976 -92% -260,749 -79%

RI 12                  18                  20               17               14               18            6 49% -2 -10%

VT 6                     2                     1                 2                 1                 1              -4 -79% 0 -20%

Total 1,606,230    1,266,072    467,404    323,704    124,543    85,145    -1,521,085 -95% -382,259 -82%
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State 2002 2008 2011 2014 2016 2017
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2002-2017
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Reduction 
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Percent 

SO2 

Reduction 

2011-2017

AL 448,248        357,547        179,256        119,898        25,034      10,478      -437,770 -98% -168,779 -94%

FL 466,904        263,952        94,710          99,074          39,186      35,700      -431,204 -92% -59,010 -62%

IL 353,699        257,431        205,630        122,463        66,993      54,511      -299,188 -85% -151,119 -73%

IN 778,868        595,966        371,983        290,685        87,083      63,735      -715,133 -92% -308,248 -83%

KY 482,653        344,874        246,399        202,042        76,424      57,119      -425,534 -88% -189,280 -77%

LA 101,887        76,302          93,275          74,260          43,328      39,699      -62,189 -61% -53,577 -57%

MI 342,999        326,501        222,702        152,942        84,019      65,369      -277,630 -81% -157,333 -71%

MO 235,532        258,269        196,265        133,255        99,451      105,993    -129,540 -55% -90,272 -46%

NC 462,993        227,030        77,985          42,862          30,136      22,265      -440,728 -95% -55,720 -71%

OH 1,132,069    709,444        575,474        290,403        94,486      90,751      -1,041,318 -92% -484,723 -84%

TN 336,995        208,069        120,353        58,434          31,270      24,312      -312,682 -93% -96,041 -80%

TX 562,516        484,271        426,490        343,425        245,799    275,993    -286,522 -51% -150,496 -35%

VA 230,846        125,985        68,071          33,088          10,316      5,791         -225,055 -97% -62,280 -91%

WV 507,110        301,574        95,693          94,335          43,693      40,545      -466,565 -92% -55,148 -58%

Total 6,443,319    4,537,215    2,974,287    2,057,164    977,218    892,262    -5,551,057 -86% -2,082,025 -70%
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