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The Connecticut Department of Energy and Environmental Proteffliepartmen) propossthis
implementation plan revisioto satisfythe regional haze requirements Glean Air Act (CAAgction
169Aand the regional haze rule codified in Ti#l@ Code ofederal Regulations (CHRrt51 Subpart P
This report describeghe regional haz@lanning processyisibility trends and goals, and the strategies
the Departmentis incorporatingnto the 20182028planning period.

As required byCAAsection169A(a)(1)Congress declared a national goal to prevanther

deterioration andto remedy any existing visibility impairment due to marade pollution in areas
designated asnandatoryClass federalareas. Class | areas are federal areas, such apmatparks and
wilderness areaglesignated to have important valuegardng visibility! Thegoal of the regional haze
rule is to attainnatural visibility conditions in the Class | areasl use2064as a benchmark target date
for achieving this goal

This is the second of den-year plans required under thegional haze ruleThe first planning periad
2007-2017, successfullgchieedits goals irthe Mid-Atlantic Northeast Visibility Union (MANERJ)
region? Figure 81 shows the visibility improvements achieviedm the baseline years (average 2600
2004) through the end of the first planning period (average 20087). Across the MAN& U region
visibility improvedan averageof 7.7 deciviews (dvjuring the first planning period.

Figure0-1 Comparison bVisibility Changes over the First Planning Period.

Baseline and Current Visibility Conditions at MANE-VU Class | Areas

Brigantine Wilderness Area
Lye Brook Wilderness Area
Great Gulf Wilderness Area
Moosehorn Wilderness Area

Acadia National Park

0 5 10 15 20 25 30
Deciviews
Baseline Most Impaired Days Current Most Impaired Days Baseline Clearest Days M Current Clearest Days

As seen in Figure® further reductions in visibility impairmerdre still needed at each of the regi@n
Class | areas order to achieve natural visibility conditions by 208herefore, maintaimg the

I Class | areas are codified in 40 CFR Part 81 subpart D.
2 EPA defined regions for the purposes of collaborative planning. Connecticut (along with 10 other northeast and
mid-Atlantic states, 2 tribal nations, and the District of Columbia) is a mewitbe MANEVU region.

1



momentum and assurintgpat incremental progress continues to occuirigportant for this planning
period.

Figure0-2. Remaining Visibility Improvement Necessary
to Achieve Natural Conditions in 2064 20% Most Impaired Days
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Note that Roosevelt Campobello International Park is represented by Moosehorn and PreS|dent|aI Range Dry River
Wilderness is represented by Great Gulf.

The goals for each planning period, referred to as the reasonable progress goals (RE&s)ymiaed
by the states with Class | areaSmnecticut does not haverg Class | aresa however it contributesto
the success aheeting RPGRy takingreasonable stpsto reduceemissions ofisibility impairing
pollutantsfrom sources within the State.

TheMANEVUstatescollaborativelydevelop thepriority strategiesto meet RPG®r each planning
periodthrough a regional consultation procéssThe MANE/U consultation process included Federal
Land Managers (FLMs) from the National Park Servicé)iited States-ishand Wildlife Service and
the Forest Service; the Environmental Protection Agency; a state representative from eachMJANE
state; and a representative from each state that reasonably contributes to visibility impairment at a
Class | area within the MANRJregion.

Each state isaskedto address thesgriority strategies in their regional haztate implementation plans
(SIP: These priority strategies acemmonlyNBE F SNNB R {2 DeépartinéhBdestribes ard ® ¢ KS
addresses each element of theskin section 5 of this document.

¢KS 5SLINIYSY(l KFra NBGASHESR (GKS a1 ARSYGAFTFASR i
identified additional strategies reasonably anticipatectortribute to reducingregional haze To

3 The consultation is documented in th&ANEVU Regional Haze Consultation RepRANEVU Technical
Support Committee, July 27, 2018.



https://otcair.org/MANEVU/Upload/Publication/Correspondence/MANE-VU_RH_ConsultationReport_Appendices_ThankYouLetters_08302018.pdf

address the requirements of thegional haze rulegthe Department is proposing incorporat the
followinglongterm strategies intathe @nnecticutRegional Haze SIP:

1. Implementationof alow sulfurfuel programas contained in Regulations of Connecticut State
Agencies (RCSA) sections RCSA2249a and 224.74-19b and revised i2014 The program
is fully phased imas of July 12018 Comecticut commits to maintain thee SIP approved
regulatiors,

2. Camtrol of nitrogen oxides emissions from fdglirning equipment at major stationary sources
of nitrogen oxides as contained RCSAection22a174-22e,adopted in 206 and revised in
2019

3. Control of nitrogen oxide emissions from high emission units atmajor sources of NOx as
contained inRCSAection22a174-22f and adopted in 2016

4. Control of emissions from Municipal Waste Combustors as requirB€CBA&ection22a174-38
as revised in 20

Finally, Connecticut must conduct a consultation with@p a & NB I NRAYy Itetn2 yy SOG A Odzi
strategy for regional hazé\ppendix Aprovidesa summary of the consultation with FLMs and EPA on

our proposed SIP. Most comments center on a desire for DEEP to require four factor analyses of sources

in Connecticut. However, DEEP found no reasonable technical bases for requiring such analyses.

The Department has determinethat thisimplementation plan revisiosatisiesall applicable regional
haze rule regirements for the second planning perio&urthermore, to satisfy the requirements of 40
CFR 51.308(ghé¢ Department commits to review thetatusand adequacy of thelan and submit a
progress reporby January 312025.



1. LYUONR2RdAZOUA2Y
ThisState Implementation Plan (SIP) revision addressgsy y' S Oldng-térarétratégy to reduceegionalhaze forthe

2018 through 2028 planning periodRequired undefiitle 40 of the Code of Federal Regulations (CFR) section 51.308,

the plan addresses CoBrnO (i A O dzii Q a

NEES AY
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national parks and wilderness areas designated as Class | areas.

Figurel-1. Class Areas, Wilderness Areas and National Parks Protect€@Rfyisibility Requirements
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1.1 Haze

Small particles and certain gaseous molecelagted to the atmospherdrom natural and anthropogenic sources
scatterand absorb lightd reducethe visual informationmeachingan observer.Meteorological conditions affeche
distribution of particés in the atmosphere to cause differeiorms of visibility impairmentUniform haze results aen
high concentrations ofvell-mixedpollutants arepresentin the atmosphere A sharply demarcated layer of haze will
occur when demperature inversion trappollutants near the surfacePlume blight; the distinctly visible trail of
pollution from a particular emission sourgeccursunder stable atmospheric conditions, where pollutaate slowto

disperse.

32| f

Visibility impairment can be quantified using three different, but mathematically relatedsures: light extinction per
unit distance (e.g., MM? visual range (i.e., how far ercansee); and deciviews (dv), a useful metric for measuring
increments of visibility change thate just perceptible to the human eye. Eatlth measurean be estimated from the

ambient concentrationsf individual particle constituents, taking intoamnt their unique lighsscattering (or
absorbing) properties and making appropriate adjustments for relative humidity.

41n units of inverse length. An inverse megameter (Niim equal to one over one thousand kilometers.
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Figurel-2. Units of Measure Used for Visibility.
Thisfigure shows the relationship between three different haze metrics: visible range in kilometers (km), deciviews (dtand |
extinction (kRx) measured in inverse mega meters (Mm SourceTechnical Support Document, Revised Recommendations for
Visibility Progress Tracking Metrics for the Regional Haze Program, USEPA, July 2016.

Extinction (Mm’) 10 20 30 40 50 70 100 200 300
1 1 1 1 1 lu 1 1 1
| | eI I I |
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Theparticles that commonly cause hazy conditions inehstern United Stateare primarily composedf sulfate,
nitrate, organic carbon, elemental carbon (soot), and crustal material (e.g., soidassalt, etc.) Of these
constituents, only elementalacbon impairs visibility by absorbimigible light; the others scatter light. Sulfate, nitrate,
and organic carboare secondaryollutants that form in the atmosphere from precursor pollutants, primasikifur
dioxide(SQ), nitrogen oxidegNCx), andvolatile organic compounds (VOCSs), respectivBly.contrast, soot, crustal
material andsome organic carbon particles are released directly to the atmosphere.

Particle constituentslso differ in their relative effectiveness at reducing visibility.ebesf and nitrates, foexample,
contribute disproportionately to haze because of their chemical affinity for watéis property allows them to grow
rapidly in the presence of moisture to the optimal partislee for scattering light (i.e., 0.1 to 1 mimeter).

The constituents of haze are capable of being transported great distances while in the atmosphereforea
regionalapproachis necessarjo reducing hazeVisibility-impairing pollutans alsoform ozone another pollutant of
regional concern Therefore regionalreduction ofvisibility impairing pollutantsvill not onlyimprovevisibilityand
reduce the negative health effects of particulate pollutibag will alsoaid Connecticuin attainingthe National
Ambient AirQuality Standards (NAAQB) ozone.

1.2.The Planning Process

ThisSIPFs the second of whawill be a series 0BIP revisionsEachSIPin this seriesovers aten-yearplanning period
These regional haze Skifine and ouline the incrementalprogress towardemedying visibility impairmennh federal
parks and wilderness areas designated as Class . aFbasgh thee are no Class | areas in Connectidueto the
ability ofhaze causing pollutants affect distant Class r@asregional haze SIPs are required of e\sste.

States formedRegionaPlanning Organizations (RPOs}tpport the development of these SIP€onnecticut is a
member of the MidAtlantic / Northeast Visibility Union (MANBJ)RPO Connecticut worked with the other MANEAJ
states to assess visibility in each of the Class | areas within and nearby the\NUARIEO.

Sates with Class | areas goemarily responsibldor establishing visibilitgoals for each planning periodrhey alg lead
consultations with federal land managers (FLMs) statesaffectingtheir Class | areadJsing thesevisibility goals and
analysesall statesare requiredto plan andto implementemissions reductions strategiesitinedA y S+ OK & G F
andconsultwith FLMs regaragthe SIP

It is common practice for MANYU to consult with the FLMs throughout the entire process, from data collection to SIP
development Thisconsultativeprocess igxplained further in Section 5.


https://www.epa.gov/sites/production/files/2016-07/documents/technical_support_document_for_draft_guidance_on_regional_haze.pdf
https://www.epa.gov/sites/production/files/2016-07/documents/technical_support_document_for_draft_guidance_on_regional_haze.pdf

1.3 Reqgulatory Requirements

Therequirements for a regional haze SIP are contained in 40 CFR51.30§.y S O A O dzjicdalhaze SIR, I A Y |- €
submitted to EPAN November 18, 200%ddressed the core requirement§ 40 CFRB1.308(d)(1X4) andbest available
retrofit technology (BARTequirements o040 CFR 51.308(e)The November 2009 SIP was approved by EPA on July 10,
2014 {79 FR 39322

This SIP revision addresses the requirements in 40 CFR 51.308(f) for periodic comprehensive revisions of implementa
plans for regional hazer the second implementation period (202828) and is due by July 31, 2024s Connecticut
has no Class | ae within its borders, certain elements of 40 CFR 51.308(f) do not apply to this SIP.

Figurel-3. Map of Regional Planning Organizatic
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https://www.gpo.gov/fdsys/pkg/FR-2014-07-10/pdf/2014-16071.pdf
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Thelnteragency Monitoring of Protected Visual Environments (IMPR@@E)amwas established in 1985 to assess
visibility impairment and track changes in visibility in the National Parks and WildernessTAredPROVE network of
monitorsis used to estabth thefundamental metrics for evaluatingegional haze The® metricsithe baseline, uniform

rate of progress and natural conditions, are required SIP elements under 40 CFR 51.308(f)(1) and are included in this
section.

This section alssupplementghe requirement of40 CFR 51.308(f)(E)r inclusion of grogress repd assestkgand
tracking visibility trendas specified id0 CFR 51.308(ghAssessment of the individual pollutants that contribute to
visibility impairment also provides information gmide thelongterm strategy required under 40 CFR 51.308(f)(2) to
establish compliance measures necessary to achieve reasonable progress goals.

2.1 The IMPROVE Monitoring Network

The IMPROVE netwoikused to assess representativisibility at the Clasd areas. Additional sites, using the same
instrumentation and protocols, monitor regional haze outside of Class | areas and are referred to as protocol sites.
IMPROVIprotocol sites do not represérClass | areasThe full network allows for improved quality assurance,
emissions source evaluations and moeehluation Connecticut maintainene protocol site at the Mohawk Mountain
air quality station in Cornwall, Connecticut.

Figure2-1. IMPROVE Monitoring Netwaak of 2016.

Sourcehttp://vista.cira.colostate.edu/Improve/improverogram/
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http://vista.cira.colostate.edu/Improve/improve-program/

A monitoring strategy is requirednly forstateswith Class | aresand is therefore not applicable to Connecticut.
Howeverthe Department has an active role in maintaining the IMPROVE instrumentation |adatezl Cornwall
protocolsite. The Departmenevaluates 2 y Y S OrfiohitOrimj retivork annually to determine if there is adequate
coverage regardgthe various pollutats® The Departments committed tomaintairingthe Cornwall protocol site
contingent on sufficient federal funding.

IMPROVE network datae collected,analyzed andtoredin the Federal Land Manager Environmental DatalfB&®Y¥.
MANEVUstatesused the FEED generate the visibility parameters described in this sectisimg algorithms to
calculate light extinctiotbased ormonitored conentrations of various particulate The derivation of hesevisibility
metrics isdetailed in documetation by MANEVU: dMid-Atlantic/Northeast U.S. Visibility Data 200817 (29 RH SIP
aSUNXOavé o

Figure2-2. RegionalClass Areasand Monitoring Sites
a) Class | areas within (blackihd near (blug)the MANEVU RPOb) IMPROVE and Protocol monitoring sites within and near the RPO.
SourceMid-Atlantic/Northeast U.S. Visibility Data 262817 (24 RH SIP MetricsMANEVU, December 2018.

SCAZNIKSNJ AYTF2NYIFGA2Y NBEIIFNRAY I /| XFyit@it ArOwzir® BonitoddPlai2 y A G 2 NR y :
6 http://views.cira.colostate.edu/fed/QueryWizard/Default.aspx

”Downs,Tom, Project Manager, MEDBWd-Atlantic/Northeast U.S. Visibility Data 20017 (29 RH SIP MetrigsMANEVU,

December, 2018. Available attps:/www.maine.gov/dep/ftp/MVTSC/RH_METRICS TRENDS/MANEVU%20Trends%202004
17%20Report%202nd%20SIP%20Metrics%20December%202018%20Update. pdf
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https://otcair.org/MANEVU/Document.asp?fview=Reports
https://ct.gov/deep/cwp/view.asp?a=2684&Q=321798&deepNav_GID=1744
http://views.cira.colostate.edu/fed/QueryWizard/Default.aspx
https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf
https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf

2.1 Natural andBaseline/isibilityConditions

Natural visibility represents the visibility for each Class | ardlae absence of emissions from anthropogenic sources
Natural haze levels ae calculated for both 20%clearest days and 20% met impared days. Natural levels represent the
best expectation for théong-term visibility goal for 2064s a benchmark year

Theregional haze rulspecifies thabaselinevisibility conditions be determined for each Class | area for the clearest and
most impaired days for the years covering 2104, the first reporting period. Future progress is assessed from this
baseline. Thefive-year average (2062004) baseline sibility, in deciviews @v), was calculatedor each Class | Area for

the 20% clearest days and 20% most impaired days

cC2fft2¢6Ay3 9t! Qa wnmy 3TdzA Rl YOS daykndstimpeired by Arihiopofeviitd: A NB R
sources® During the first implementation period, the 20% worst days were seleeftitbut regard to the source of
impairment. EPA no longer uses ttdpproach as iskewed results towardatural sources such as wildfiraad dust

storms

Table 21 below showsatural andbaselinevisibility conditionsfor the Class | aredas and near the MAEVU region.

Table2-1 Baseline Visibility.
Baseling(20062004)Visibility for the 20% Best Days ar2D%
Most Impaired Daydor Class | Aream or near the MANE/U Region.

Class | Area State Natural Baseline 2000- 2004
Clearest Most Clearest Most
Days (dv) Impaired Days (dv) Impaired
Days (dv) Days (dv)
Acadia National Park (ACAD1) Maine 4.66 10.39 8.78 22.01
Moosehorn Wilderness Area Maine / (New
and Roosevelt Campobello Brunswick, 5.02 9.97 9.16 20.66
International Park (MOOS1) Canada)

Great Gulf Wilderness Areaand New Hampshire
Presidential Range/Dry River 3.73 9.78 7.66 21.93
Wilderness Area (GRGU)

Lye Brook Wilderness Area Vermont
(LYBR1) 2.79 10.23 6.37 23.57
Brigantine Wilderness Area New Jersey
(BRIG1) 5.52 10.69 14.33 27.43
Dolly Sods Wilderness Area and West Virginia
Otter Creek Wilderness Area 3.64 8.92 12.28 28.29
(DOSO01)
James River Face Area (JARI1) Virginia 4.39 9.48 14.21 28.08
Shenandoah National Park Virginia
(SHEN1) 3.15 9.52 10.93 28.32

Source: Mid-Atlantic/Northeast U.S. Visibility Data, 2004-2017 (2™ RH SIP Metrics), dated December 18, 2018,
https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-
%20December%202018%20Update.pdf

8 EPATechnical Guidance on Tracking Visibility Prodaeshie Second Implementation Period of the Regional Haze Pro@ftfive
of Air Quality Planning and Standards, December 2018-452/R18-010.
9


https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf
https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf

2.2 CurrentConditionsand Progress

Current conditions are calculated based on the average of the most recent five years ahdateere calculated by
the MANEVU states using data from 202®17. Progress since the baseline (262004) is indicated by taking the
difference between current conditions and conditions during the baseline years. The difference between current
and ndural conditions indicates the remaining visibility improvements necessary to mbehchmarigoal of

natural visibility by 2064Table 22 shows the current condition@rogresanadesince thebaselineandthe

remaining difference necessatyward attaining natural conditions by 2064.

Table2-2. Current Visibility.
Current (20132017) Visibility for the 20% Best Days and 20% Most Impaired Days for Class | Areas in or near the
MANEVU Regioras compared to past (baseline) and future (expected natural) conditions

Class | Area Current Conditions Difference from Baseline  Difference from Natural
Clearest Most Clearest Most Clearest Most

Days (dv) Impaired Days (dv) Impaired Days (dv) Impaired

Days (dv) Days (dv) Days (dv)

Acadia National Park

(ACAD1) 6.52 14.89 2.26 7.12 1.86 4.50

Moosehorn Wilderness Area
and Roosevelt Campobello 6.59 13.54 2.57 7.12 1.57 3.57
International Park (MOOS1)

Great Gulf Wilderness Area
and Presidential Range/Dry

River Wildemess Area 5.20 13.31 2.46 8.62 1.47 3.53
(GRGU)
Lye Brook Wilderness Area
(LYBR1) 5.15 15.30 1.22 8.27 2.36 5.07
Brigantine Wilderness Area
(BRIG1) 11.48 19.86 2.85 7.57 5.96 9.17
Dolly Sods Wilderness Area
and Otter Creek Wilderness 7.29 17.95 4.99 10.34 3.65 9.03
Area (DOSO01)
James River Face Area
(JARI1) 9.69 18.15 4.52 9.93 5.30 8.67
Shenandoah National Park 7.14 17.78 3.79 10.54 3.99 8.26

(SHEN1)

Source: Mid-Atlantic/Northeast U.S. Visibility Data, 2004-2017 (2" RH SIP Metrics), dated December 18, 2018,
https://www.maine.qgov/dep/ftp/MVTSC/RH_METRICS TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-
%20December%202018%20Update.pdf

The uniform rate of progress (URB)calculated by comparing the baseline visibility for the most impaired days to
the natural visibility &r the most impaired days and determining the uniform rate of reductions necessary to
achieve natural visibility by the end of 206%able 23 indicates theéarget conditions neessary for each site to meet
URPby 2017 andby 2028 together with current condition$or the 20% most impaired day#lotably, visibility at each
site has alreadimprovedbeyond the 202&iniform rate of progrestargettoward achieving natural conditions by the
end of 2064
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https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf
https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf

Table2-3. Uniform Rate of Progress Levels Compared to Current Conditions.

Class | Area

Acadia National Park (ACAD1)

Moosehorn Wilderness Area and Roosevelt Campobello
International Park (MOOS1)

Great Gulf Wilderness Area and Presidential Range/Dry River
Wilderness Area (GRGU)

Lye Brook Wilderness Area (LYBR1)
Brigantine Wilderness Area (BRIG1)

Dolly Sods Wilderness Area and Otter Creek Wilderness Area
(DOSO01)

James River Face Area (JARI1)
Shenandoah National Park (SHEN1)

Uniform Rate of Current Conditions

Progress (dv) for
2017 2028 Most Impaired Days
(dv)
19.50 17.36 14.89
18.34 16.38 13.54
19.29 17.07 13.31
20.68 18.23 15.30
23.80 20.74 19.86
24.09 20.54 17.95
24.05 20.64 18.15
24.25 20.80 17.78

Source: Mid-Atlantic/Northeast U.S. Visibility Data, 2004-2017 (2" RH SIP Metrics), dated December 18, 2018,
https://www.maine.gov/dep/fto/MVTSC/RH_METRICS TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SI1P%20Metrics%20-

%20December%202018%20Update.pdf

2.3Visibility Tends
The MANEVU region containBve IMPROVE monitors and 17 protocol sif#ss section summarizes the trends for the
five IMPROVE sités the MANEVU region andhe three additional neighoring IMPROVE monitor3.he full analysis of
the visibility trends for these sitésincluded indMid-Atlantic/Northeast U.S. Visibility Data, 268917 (2¢RH SIP
Metrics¥ dated December 2018

9CdzNII KSNJ RS At &
2017 Report and Plois®

2y

Figure2-3 and 2-4 showtrends inmeasured visibilitympairmentdue to specific pollutant species monitored for the
20% cleanest and 20% most impaired days respectivelyach Class | area in the MAMHB region Note that the

fraction of sulfate impairing visibility both on the cleanest and most impaired days is consistently the largest fraction
(this excludes the Rayleigh fraction as this is the scattering due &s gasurally found in the atmosphere). Sulfate has
dominated the visibility impairment at all eight monitors since #stablishmenbf the regional haze network.

However the chartsalsoindicate agrowing impact of the nitrate fractionTherefore sufate, nitrate and their

precursors became the focus for the 2018 planning petiod.

2 F NikSlangciNgriBaddt UIR. Visibdiy Dafa?ood LIS O



https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf
https://www.maine.gov/dep/ftp/MVTSC/RH_METRICS_TRENDS/MANEVU%20Trends%202004-17%20Report%202nd%20SIP%20Metrics%20-%20December%202018%20Update.pdf
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU_Trends_2004-2017_Report_Plots_2nd_SIP_11112018.zip
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU_Trends_2004-2017_Report_Plots_2nd_SIP_11112018.zip

Figure2-3. Visibility Trendef ClearesDays
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Figure2-3 (continued) Visibility Trends of Clearest Days
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Figure2-4. Visibility Trends dflost Impaired Days
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Haze Index (deciviews)
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Figure2-4 (continued) Visibility Trends of Most Impaired Days
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As part of their regional haze SIPs, states are required by 40 CFR 51.308(g)(4) to track trends in

emissions of pollutants contributing to visibility impairment. States are also required by 40 CFR

51.308(g)(5) to ssess significant changes in anthropogenic emissions within and outside the state.

Trends should identify the type of source or activity contributing to the emissions and indicate whether

the emission changes impede progress toward improved visibility.

This section summarizes the emission inventories of Connecticut and the MANiEates from 2002
through the most recent National Emission Inventory (NEI) reporting year of 2017. Note that 2005 was
a limited effort NEI and is therefore excluded from thensoary.

NEI source categories include point sources, nonpoint sources, nonroad mobile sourcesraad on
mobile sourced® Point sources are larger stationary sources such as Electric Generating Units (EGUS),
large industrial and commercial boilers. Nonpoint sources include the smaller stationary sources that
are too numerous to practically obtain individual emissions mfaion, so emissions are calculated
through surrogates such as population and sales data. Examples of these sources include residential
combustion sources, solvent use, gas stations, and surface coating operations. Onroad mobile sources
include vehicleghat typically operate on roads such as automobiles, trucks, buses and motorcycles. As
of 2011, vehicle refueling at gas stations was moved from the nonpoint to onroad inventory. The 2002
onroad emissions were calculated with the EPA MOBILE6 model, sidnéggars used the MOVES

model. Nonroad mobile sources are sources that move frequently during operation. These sources
include construction equipment, ofbad recreational vehicles, locomotives, aircraft and boats.

However, as of 2008, airports angilroad switchyards are being treated as point sources in the NEI.

As required under 40 CFR 51.308(g)(4), NOx ap8SOh a3 aA2ya FTNRBY &2dz2NOS& NBLI2N
Market Program Database (AMPD) are indicated separ&tely.

These inventories show emission trends resulting from control programs and were used as a basis for
the technical analyses and modeling demonstrations used for this SIP.

3.1.Nitrogen Oxides (ND

Table 31 shows a summary of NOx emissions from all NE datiegories; point, nonpoint, norroad,

and onroad for the period from 2002 to 2017 in Connecticut. This summary is also shown graphically in
Figure 31.

10 https://www.epa.gov/aiemissionsinventories/emissionmventory systemeis-gateway

11 Units that are required to report to the AMPD primarily include EGyimkto or greater than 25 MW, but some
states (including Connecticut) also include EGUs betweeP18W and larger industrial boilers equal to or
greater than 250 MMBtu/hr in NOx control prograrips://ampd.pa.gov/ampd/
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Table3-1. NQ Emissions in Connecticut for alllNllata Categories, 20622017 (Tons)

NOx Percent
Reduction —
NEI Category 2002 2008 2011 2014 2017 (2002 Reduction
2017; (2002¢
2017
AMPD Point 6,329 4,133 1,667 1,955 1,052 -5,277 -83%
NonAMPD Point| 7,702 4,447 4,737 4,614 4174 -3,528 -46%
Nonpoint 15,189 | 17,045 | 16,719 | 15,119 | 13,709 -1,480 -10%
Nonroad 18,980 | 15,835 | 13,046 | 10,640 | 7,329 -11,651 -61%
Onroad 66,813 | 51,619 | 36,659 | 30,676 | 20,311 -46,502 -70%
Total 115,012| 93,080 | 72,828 | 63,003 | 46,575 -68,438 -60%

Figure3-1. NOx Emissions in Connecticut for all NEI Data Categories; 2002

NOx Emissions in Connecticut 2002017
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NO. emissions have shown a steady decline in Connecticut over the period from 2002 to 2017,
particularly in the point, nonroad and onroad mobile sectors. Reductions in AMPD point emissions are
due primarily to the N@budget and successor programs for pow&amns. Additional reductions in the
point sector emissions result from fuel switching to natural gas from oil, retiring of older units and
improved controls on new units. In addition, point sources in Connecticut are declining more than
shown in this evimation because the point source sector in this evaluation includes airports, which are
y2i RSOfAYyAYy3a Ay 9t! Qa Ay@Syiaz2NARASao
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Reductions in nonroad emissions are due to Federal rules to reduce emissions from new engines used in
these sourcesRegulatory 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 Fué] Control of Emissions from Air Pollution from Locor®ftngines and Marine
Compressioignition Engines Less Than 30 Liters Per Cytihded Control of Emissions from Nonroad
Sparklgnition Engines and Equipméht

Onroad mobile emission reductions are due to the National and Statev Emission Veh&Programs,

and Federal requirements for onroad vehicles such as the Tier 2 motor vehicle emissions st&ndards

Federal requirements for onroad mobile sources and fuels were strengthened even further with the Tier

3 requirements$’. More information on prgrams to control emissions from mobile sources can be

F2dzy R 2y 9t!1 Q& ¢NIXYaLRNIFIGA2YS®B1I AN t2ffdziA2y> YR

For both nonroad and onroad mobile sources xdfissions are expected to continue to decrease as
fleets turn over and older more polluting vehicles and equipment are replaced by newer, ctaaher
increasingly zer@mission options.

Starting in 2008, marine vessels and railway emissions were inclad¥gl nonpoint emissions instead

of nonroad emissions. This is the main reason for the increase in nonpoj@mi€sions in 2008 when
compared to the 2002 levels. In more recent years these nonroad sources show decreases due to
Federal rules for new @ine 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 frolateliiiel

combustion, residential wood burning, prescribed burning and forest fires. Overall decreases in
emissions from 2011 to 2017 are tempered by increases in natural gas consumption and EPA
methodology changes for fuel combustion emissions fronkeb®iand engines, and for wildfires and
prescribed burning.

Tables 2 and 33 and Figures-2 and 33 show a steady decline in N€missions from 2002 to 2017

for all the MANEVU states and the NeRMANEVU Ask states (i.e. states outside the MANEregon

reasonably expected to contribute to visibility impairment at one or more Class | areas within the

MANEVU region) . Much of this decline in Ngdnissions is due to the Federal control programs for

non-road and orroad mobile sources described earliegDther sources of N@missions reductions

AyOf dzZRS AYRAQGARdAzZ t adliSaQ NUzZ Sa FANRRAS) a2yl ofe |

12 https://www.gpo.gov/fdsys/pka/FRR004-06-29/pdf/04-11293.pdf

13 https://www.gpo.gov/fds\s/pka/FR200806-30/pdf/R8-7999. pdf

14 https://www.gpo.gov/fdsys/pka/FRR008-10-08/pdf/E8-21093.pdf

I5CT LEV Il Program RCSAP2436band CT LEV Il Program RCSATRB36clast amended 2018.

16 Tier 2 Motor Vehicle Emissions Standards and Gasoline Sulfur Control Requirements, Final Rule
(https://www.gpo.gov/fdsys/pka/FRR000-02-10/pdf/00-19.pdf

17 Tier 3 Motor Vehicle Emission and Fuel Standards, Final Ribe:(/www.gpo.gov/fdsys/pkag/FRR01404-28/pdf/2014-

06954.pdj
18 hitps://www.epa.gov/airpollution-transportation
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https://www.gpo.gov/fdsys/pkg/FR-2008-06-30/pdf/R8-7999.pdf
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https://eregulations.ct.gov/eRegsPortal/Browse/RCSA/Title_22aSubtitle_22a-174Section_22a-174-36c/
https://www.gpo.gov/fdsys/pkg/FR-2000-02-10/pdf/00-19.pdf
https://www.gpo.gov/fdsys/pkg/FR-2014-04-28/pdf/2014-06954.pdf
https://www.gpo.gov/fdsys/pkg/FR-2014-04-28/pdf/2014-06954.pdf
https://www.epa.gov/air-pollution-transportation

Table3-2. Total NQEmissions in the MANWJ States from all NBlata Categories, 20022017 (Tons

NO. Pilré:;nt
Reduction .
State 2002 2008 2011 2014 2017 Reduction
(2002¢
2017) | (20026
2017)
CT 115,012 93,080 72,828 63,003 46,575 -68,438 -60%
DE 57,345 42,790 29,436 27,684 22,882 -34,462 -60%
DC 15,169 13,189 9,403 8,566 4,780 -10,390 -68%
ME 85,995 71,606 59,785 52,346 49,890 -36,104 -42%

MD 291,299 205,239 165,185 138,496 96,310 -194,989 -67%

MA 287,077 168,599 136,892 127,304 105,860 | -181,216 -63%

NH 69,036 50,267 36,566 38,093 28,533 -40,503 -59%

NJ 330,369 244,552 168,297 154,655 136,961 | -193,408 -59%

NY 537,513 442,093 387,262 330,782 240,411 | -297,101 -55%

PA 718,261 616,320 561,928 492,755 321,900 | -396,361 -55%

RI 29,917 18,963 22,489 24,716 14,865 -15,052 -50%

VT 28,764 20,903 19,635 15,697 15,311 -13,453 -47%

Total | 2,565,756 | 1,987,602 | 1,669,705 | 1,474,096 | 1,084,279| -1,481,477| -58%

Figure3-2. Total NQEmissions in the MANBJ States from all NEI Data Categories, 200017
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Table3-3. Total NQEmissions in the NeMANEVU Ask States

from all NEI Data Categories, 202017 (Tons)

NG Percent NQ
Reduction | Reduction
State 2002 2008 2011 2014 2017 (2002¢ (2002¢
2017) 2017)
AL 494,699 369,943 345,285 314,187 213,135 | -281,564 -57%
FL 1,092,044 853,858 609,704 558,725 406,291 -685,753 -63%
IL 847,488 638,926 507,075 453,108 317,164 | -530,325 -63%
IN 723,294 545,953 443,116 395,719 280,409 -442,886 -61%
KY 484,708 378,216 324,803 281,468 196,104 | -288,604 -60%
LA 723,164 496,880 519,018 361,543 306,028 -417,136 -58%
MI 684,627 628,254 444,088 382,946 279,503 -405,124 -59%
MO 542,019 425,645 365,593 357,946 259,367 -282,652 -52%
NC 596,536 434,596 366,131 305,674 231,534 | -365,002 -61%
OH 948,927 740,029 583,802 429,038 328,246 -620,682 -65%
TN 557,649 416,702 320,085 265,631 199,380 | -358,269 -64%
TX 1,894,041 1,515,796 | 1,268,310 | 1,225,152 | 1,017,177 -876,865 -46%
VA 511,048 373,229 310,821 273,733 209,669 -301,379 -59%
WV 381,774 213,495 171,715 184,782 126,645 | -255,129 -67%
Total 10,482,018 | 8,031,522 | 6,579,546 | 5,789,652 | 4,370,653 | -6,111,367 -58%
Figure3-3. Total NQEmissions in the NeMANEVU Ask States
from all NEI Data Categories, 2092017
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Table 34 shows AMPD N@ata trends for the MANE U states from 2002 to 2019, and Tabib 3
shows AMPD N@lata trends for the NotMANEVU Ask states from 2002 to 2019. The tables show
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significant decreases in N@missions for the AMPD sources between 2002 and 2019 for tdkdta
MANEVU as well as all the NAMIANEVU Ask states. For applicable states, some of the reduction in
AMPD N@since 2002 is attributable to the NBudget Trading Program under the N&P Call and the
Clean Air Interstate Rule. The Clean Air IntgesRule, or CAIR, was replaced by the Cibate 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.

Table3-4. NQ Emissions from AMPD Sources in the M¥NEStates, 2002 2019 (Tons)

NOx Redu % NOX NOx Redu % NOx
State| 2002 2008 2011 2014 2016 2017 2018 2019 Redux 2003 Redux 2011

2002-2019 2011-2019

2019 2019

CT 6,329 4,133 1,667 1,955 1,058 1,052| 1,492 801 -5,528 -87% -866 -52%
DC 798 291 320 108 68 67 96 76 -722] -909% -244) -769%
DE 11,363 11,545 3,748 1,791 1,308 889 948 496 -10,867 -96% -3,252 -87%
MA 32,940 10,002 5,111 4,108 2,883 2,372 1,646 1,007 -31,933 -97% -4,103 -80%
MD 76,519 40,327 22,536 15,053 9,405 6,127 8,431| 4,019 -72,500 -95% -18,517 -82%
ME 1,154 680 575 539 288 263 327 138 -1,016 -88% -437 -76%
NH 6,873 4,650 3,951 2,753 1,336 1,070| 1,695| 1,018 -5,855 -85% -2,932 -74%
NJ 36,163 15,147 7,040 7,096 4382 3,443| 3,408 2,949 -33,213 -92% -4,091 -58%
NY 85,917 47,556 31,062 22,214 16,222 11,253| 11,702 7,844 -78,073 -91% -23,219 -75%
PA 218,268 187,771| 149,620 125,612 79,450| 37,148| 34,928 33,132 -185,136 -85% -116,48§ -78%
RI 640 462 630 518 448 470 513 453 -187| -29% -177, -28%
VT 230 296 117 161 167 139 142 133 -97 -42% 16 14%
Total 477,195 322,858 226,377 181,908 117,014| 64,292 65,326 52,066 -425,128 -89% -174,311 -77%

Table3-5. NQ Emissions from AMPD Sources in the-M&NEVU Ask States, 20@22019 (Tons)

NOx Redu % NOx NOx Redu % NOx
State| 2002 2008 2011 2014 2016 2017 2018 2019 Redux 200, Redux 201

2002-2019 2011-2019

2019 2019

AL 161,559 114,587 64,579 51,850 31,127 24,085 26,728 20,571 -140,984 -87% -44,008 -68%
FL 258,378 161,297 58,854 62,984 51,442 49,084 36,875 31,251 -227,124 -88% -27,604 -47%
1L 174,247 124,787 73,892 49,758 33,298 33,066 35,310 30,655 -143,597 -82% -43,237 -59%
IN 281,146 198,948 120,941 109,708 82,615 63,421 67,776 54,464 -226,687 -81% -66,471 -55%
KY 198,599 157,995 92,180 86,980 57,767 46,057 47,503 41,341 -157,254 -79% -50,84( -55%
LA 80,365 49,875 48,024 37,264 38,836 29,249 29,575 29,848 -50,517 -63% -18,175 -38%
Mi 132,623 108,117 72,286 56,833 40,366 37,739 39,550 31,741 -100,887 -76% -40,545 -56%
MO 139,799 88,742 63,419 74,252 56,692 49,692 50,393 44,165 -95,634 -68% -19,255 -30%
NC 145,706 61,669 48,889 44,288 34,287 33,761 34,663 30,748 -114,954 -79% -18,141 -37%
OH 370,497 237,585 103,591 89,346 55,756 57,039 51,172 41,349 -329,144 -89% -62,242 -60%
TN 155,996 89,673 30,819 22,382 22,610 18,201 11,629 10,263 -145,734 -93% -20,554 -67%
X 253,861 159,668 148,073 122,540( 107,158| 109,901 106,258 95,562 -158,299 -62% -52,51(0 -35%
VA 78,868 50,887 37,651 27,648 22,280 16,545 17,740 11,506 -67,362 -85% -26,145 -69%
WV 225,371 101,046 58,223 72,970 52,584 44,079 40,925 37,012 -188,354 -84% -21,211 -36%
Total| 2,657,015 1,704,876 1,021,422 908,805 686,817| 611,919| 596,096 510,476| -2,146,534 -81% -510,944 -50%
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3.2.Sulfur Dioxide (SP
Table 36 shows Sgemissions from all NEI data categories for the period 2002 to 2017 in Connecticut.
This data is also shown graphically in Figude 3

Table3-6. SQ Emissions in Connecticut for all NEI Data Categorie, 22017 (Tons)

SOX Percent

Reduction 100

NEI Category 2002 2008 2011 2014 2017 (2002 Reduction

2017; e

2017

AMPD Point 10,814 3,955 752 1,478 421 -10,393 -96%
NonAMPD Point| 5,255 1,597 518 403 435 -4,820 -92%
Nonpoint 18,258 13,311 | 13,744 | 10,250 | 1,540 -16,718 -92%
Nonroad 2,109 246 38 29 18 -2,091 -99%
Onroad 1,667 334 282 286 279 -1,388 -83%
Total 38,102 19,443 | 15,334 | 12,445| 2,692 -35,410 -93%

Figure3-4. SQ Emissions in Connecticut for all NEI Data Categories,(Z2027

S0O2 Emissions in Connecticut, 200217
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SQ emissions have shown a steady significant decline in Connecticut over the period 2002 to 2017,
particularly in the pointnonroad andonroad mobile sectors. Reductions in point enass are

primarily due to Federal and State low sulfur fuel regulations. Connecticut began strengthening its fuel
sulfur limits for power plants and large stationary sources in 2000 and continued to broaden
applicability and reduce allowable fuel sulfumtent by statute and with rule revisions through 2017.

The implementation of RCSA section AZ&-19b in 2014 satisfied the MANRJ goal of reduced fuel

sulfur content as part of the longerm strategy for improved visibility.

Emission decreases in thenroad sector from 2002 to 2008 are partly due to EPA moving the marine
vessels and railroad emissions from the nonroad sector to the nonpoint. Decreases in nonpoint sector
emissions are mostly due to Federal rules that reduced sulfur levels in nonmalgiterdiesel fuel and

due to increased use of low sulfur distillate oil for heating.

Table 31 and Figure % show total S@emissions from all NEI data categories in the MAMEstates

for 2002 to 2017. A steady decrease in 8@issions can be seen feach MANE/U state over tts

period. In addition to thegderal rules such as the acid rain program and rules to limit sulfur in fuel for
mobile sources, some of these decreases are attributable to the MANBw sulfur fuel strategy and

the 90% or gre@r reduction in S@emissions at 167 EGU stacks (both inside and outside of NANE
requested by MANE/U for the first regional haze planning periddSince some components of the
MANEVU low sulfur fuel strategy have milestones of 2014, 2016, and 2018, and as\\Abt&es
continue to adopt rules to implement the strategy, ;&issions reductions are expected to continue
well beyond the 2002 to 2017 timeframe shown. Other potential @fission decreases are due to
source shutdowns and fuel switching due to the avalilgiof less expensive natural gas in recent years.

19 Statement of the MigAtlantic/Northeast Visibility Union (MANEU) Concerning a Course of Action within
MANEVU Toward Assuring Reasonable Progress
(http://otcair.org/MANEVU/Upload/Publication/Formal%20Actions/Statement%200n%20Controls%20in%20MV_0
72007.pdj
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Table3-7. Total S@Emissions in the MANAJ States for all NEI Data Categories, 200017 (Tons)

Percent
SQ SO
State | 2002 2008 2011 2014 | 2017 |Re€duction| o iuction
(2002¢

2017) | (2002¢

2017)
cT 38102 | 10443 | 15334 | 12445 | 2692 | -35410 | -93%
DE 86,099 | 44282 | 13883 | 4330 | 10448 | -85552 | -98%
DC 4.051 1273 1.829 252 90 3,961 298%
ME 33585 | 23362 | 15528 | 11242 | 5762 | -27.823 | -83%
MD 324,015 | 264487 | 71,751 | 48,490 | 20130 | 303,885 | -94%
MA 156,778 | 76256 | 51,338 | 18,890 | 6256 | -150523 | -96%
NH 55246 | 45666 | 31257 | 8554 | 5972 | -49274 | -89%
N 96,967 | 44370 | 17007 | 9781 | 4483 | -92483 | -95%
NY 326,448 | 193,703 | 114,940 | 52.857 | 25988 | -300.460 | -92%
PA | 1.015732| 987,671 | 398497 | 320804 | 96263 | -910469 | -91%
RI 8,158 4,345 4689 | 3,406 816 7342 290%
VT 4.988 4.044 3445 | 1,503 743 4,245 85%
Total | 2,151,071| 1,708,903 | 740397 | 501,552 | 170,645 | -1,980.427| -92%

Figure3-5. Total S@Emissions in the MANAJ States for all NEI Data Categories, 200017
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Table 38 and Figure & show total S@emissions from all NEI data categories in the INGANEVU Ask
states for 2002 to 2017. Like MAINE states, decreases in Sfan be seen for all the Ask states over
this period. In addition to the Federal rules, some of these decreases are attribtdehie control
measures requested in the MANRJ Ask for states outside of MANE for the first regional haze
planning period, including timely implementation of Best Available Retrofit Technology (BART)

requirements and a 90% or greater reduction ir, 8@issions at 167 stacks inside and outside of MANE
VU.
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Table3-8 Total SO2 Emissions in the NAANEVU Ask States

for all NEI Data Categories, 202017 (Tons)

SQ Percent S@
Reduction | Reduction
State 2002 2008 2011 2014 2017 (2002¢ (2002¢
2017) 2017)
AL 606,778 438,066 271,687 193,886 55,399 -551,379 -91%
FL 721,898 335,270 163,081 153,735 72,069 -649,830 -90%
IL 536,620 385,948 287,312 191,331 94,085 -442,535 -82%
IN 960,539 690,040 424,984 345,279 101,092 -859,447 -89%
KY 533,614 382,044 271,432 222,090 70,125 -463,488 -87%
LA 359,641 249,149 228,997 171,510 140,630 -219,010 -61%
MI 490,487 415,620 273,393 185,320 83,719 -406,768 -83%
MO 421,708 414,816 257,510 168,808 119,252 -302,456 -72%
NC 585,453 290,648 117,772 70,067 42,539 -542,914 -93%
OH 1,286,023 877,070 680,338 376,573 125,921 | -1,160,102 -90%
TN 432,890 324,690 159,164 92,498 45,427 -387,463 -90%
TX 989,242 637,591 540,665 456,508 386,832 -602,410 -61%
VA 362,478 200,581 106,386 75,660 26,517 -335,961 -93%
wv 580,073 349,331 122,109 112,405 46,391 -533,682 -92%
Total | 8,867,445| 5,990,862 | 3,904,829 | 2,815,670| 1,409,999 -7,457,447 -84%
Figure3-6. Total S@Emissions in the NeMHANEVU Ask States
for all NEI Data Categories, 202017
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Table 39 shows AMPD S@ata trends for the MANE U states from 2002 to 2019, and Tabi&B
shows AMPD S@ata trends for the NotMANEVU Ask states from 2002 to 2019. Thblés show
significant decreases in SO2 emissions for the AMPD sources between 2002 and 2019dticatlep
states in MANE/U as well as the NeMANEVU Ask states.

Reductions in Sre most likely due to thacid rain program, power plant consent decrees, specific
state rules, CAIRGSAPR (the CAIR successor program), which requiresad@or SQ emissions
reductions from EGUs in 27 states in the eastern and central USoainck retirements and fuel
switching due to the availability of less expensive natural gas.

Table3-9. SQ Emissions from AMPD Sources in the MXNEStates, 2002 2019 (Tons)

% SO2 % SO2
State] 2002 2008 2011 | 2014 | 2016 | 2017 | 2018 | 2019 |52 R pequx 2004 502 Re4U pedux 2011
2002-2019 2011-2019

2019 2019
cT 10,814 3,955 752| 1,478 362| 421| 690| 132| -10,683 ~999% _621] -829
DC 1,087 261 723 - - - - - ~1,087 ~1009 723 ~1009
DE 32,236|  31,808] 9,306 829 513| 545| 644| 279| -31,957 999 9,027 ~97%
MA 90,727|  46347] 22,701] 4670] 1717| 1,083| 742| 194| -90,533 1009 22,507 ~999%
MD | 255360] 227,198] 320275| 23553 16,754] 8,121| 11,325| 5572| -249,781 989 -26,703 -83%
ME 2,022 1,041 470 856 369| 444| 643 50 1,973 ~98% -420) ~89%
NH 43947] 36,895 24,445 2,636 573 473| 1,197| 417| -4353Q 999 -24,028 ~98%
NJ 48260|  21204] 5414] 2655 1725 1722| 1433 1250 -47,019 979 4,165 7%
NY 231,985  65427| 40,756| 16,676 4,533| 2,561| 4,889] 1,972| -230,013 999 -38,784 ~95%
PA 889,766 831,915 330,539| 270,332] 98,006 69,790| 69,018| 52,394 -837,377 949 278,144 -849%
RI 12 18 20 17 14 18 22 16 4 31% 4 20%
VT 6 2 1 2 1 1 1 1 4 79% 0 21%
Total] 1,606,230 1,266,072 467,404| 323,704] 124,567| 85,179] 90,604| 62,277| -1,543,954 96% -405,127 _87%
Table3-10. SQ Emissions from AMPD Sources in the-N@&INEVU Ask States, 20@22019 (Tons)

% S02 % S02
State] 2002 2008 2011 2014 2016 | 2017 | 2018 | 2019 |SOZReIUncqux 200 SO% ReMpedux 201

2002-2019 2011-2019

2019 2019
AL 448248] 357547] 179256] 110898 25034] 10478] 12,023| 6420] -441,82¢ 999 172,831 ~96%
FL 466,904  263,952] 94,710  99,074| 39,186] 35700] 29202 17,075| -449,824 96%  -77,631 824
IL 353699] 257431] 205630] 122,463] 66,993] 54511 57,357] 50,137| -303,563 869 -155,49 76%
IN 778,868| 595066] 371,083| 290,685 87,083] 63,735 68,509| 47,780| -731,084 949 -324,204 87
KY | 482,653| 344,874] 246399 202042| 76424| 57,119] 55,161 49,949 -432,704 909  -196,45( _80%
LA 101,887|  76302|  93.275|  74,260| 43,328 39,699| 38,175| 23,688  -78,199 774 69,581 759
M 342,999] 326501 222,702] 152,042] 84,019] 65369 65504] 50,554] -292,444 859 172,141 T7A
MO | 235532 258260 196,265 133.255| 99.451| 105993] 102,607| 88,916 -146,614 629 -107,34d 55
NC | 462,993] 227,030] 77,985] 42,862] 30,136 22.265] 21,522] 21,078] -441014 959 -56,001 7oA
OH | 1,132,069 709444] 575474] 290,403| 94,486] 90,751| 86,570| 68,905| -1,063164  -94% -506,574 _88%
™ 336,995| 208,069| 120,353|  58434] 31,270| 24312| 11,735| 11,224 -32577( 979 -109,124 914
i 562,516] 484271 426,490| 343,425| 245799 275993 211,025| 149,135 -413,381 739 277,354 “65%
VA | 230846] 125985  68071]  33088| 10,316 5791| 8875| 2,343| -228,503 999  -65,724 97
WV | 507,110] 301574] 95693]  94335] 43693] 40545 45778| 38,741 -468,36 929 56,951 ~60%
Total] 6,443,310 4,537,215 2,974,287 2,057,164] 977,219] 892,262| 814,042 626,846| -5,816,472 0% 2,347,441 79%

20 https://www.epa.govicsapr
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3.3.Volatile Organic Compounds (VOCs)
Table 311 shows VOC emissions from all NEI data categories for the period 2002 to 2017 in Connecticut.
This data is also shown graphically in Figure 3

VOC emissions from Stage Il refueling were reported in the nonpaiagory in 2002 through 2008 but
moved to the onroad category after 2008.

VOC emissions have declined in Connecticut over the period 2002 to 2017. VOC decreases were
achieved in all sectors due to Federal new engine standards for onroad and nontielévand

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 VOC storageX rules.

Table3-11. VOC Emissions in Connecticut for all NEI Data Categories; 2002 (Tons)

VOC Percent
NEI Reduction oS
2002 2008 2011 2014 2017 Reduction
Category (2002¢
2017) LG
2017)

Point 5,607 1,247 1,042 1,106 1,189 -4,418 -79%
Nonpoint 103,501 | 34,045 | 40,272 47,470 33,289 -70,212 -68%
Nonroad 32,357 | 24,282 16,827 13,181 8,383 -23,974 -714%
Onroad 47,757 | 26,451 | 21,669 20,593 15,197 -32,560 -68%
Total 189,223 | 86,024 | 79,809 82,350 58,059 -131,163 -69%

Figure3-7. VOC Emissions in Connecticut for all NEIl Data Categories; 2002
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Table 312 and Figure-B show total VOC emissions from all NEI data categories for the MANEates
during the period from 2002 to 2017. Except for in Pennsylvania, VOC emissions have declined in all
MANEVU states during this period. The overall @age in VOC emissions in Pennsylvania are due to
increased activity in the oil and gas industry and drilling for natural gas and improvements in the
methods for calculating emissions from this sector.

The majority of the VOC decreases are fifeaderal ew engine standards for onroad and nonroad

vehicles and equipment and state and federal low emission vehicle programs. Additional VOC

reductions areattributable to Federal and state rules for portable fuel containers; architectural,

industrial, and mairg y' I y OS O2F GAy3aT O2yadzyYSNJ LINPRdzOGAT | YR
for these types of categories are based on the Ozone Transport Commission (OTC) Moélel Rules
Evaporative VOC emissions from these types of sources are expected to coatdrmine as more

adlrasSa FR2LI NYA Sa ol aSR 2y GKS h¢/ a2RSt wdA Sao

Evaporative VOC emissions from onroad mobile sources have also decreased due to state motor vehicle
Inspection & Maintenance (I & M) pgoams and the widspread use of ooard refueling vapor

recovery (ORVR) technology on motor vehicles. VOC emissions from nonroad and onroad mobile
sources are expected to continue to decrease as oldere polluting vehicles are replaced by newer,
cleaner onesincluding an increasing number of zero emission vehicles

Table3-12. Total VOC Emissions from all NEI Data Categories in the-MAISEates, 2002 2017 (Tons)

R ZO? Percent VOC
State| 2002 2008 2011 2014 2017 (620‘:)(:220” Reduction

2017y | (200262017)
CT | 189223 | 86,024 | 79.809 | 82350 | 58059 | -131,163 269%
DE | 38921 | 28705 | 22830 | 20153 | 18682 20239 52%
DC | 11,388 | 10467 | 7.950 | 8939 5.165 6.223 5%
ME | 145157 | 76423 | 64086 | 57,527 | 48.454 196,703 67%
MD | 259,266 | 145138 | 118309 | 116512 | 95087 | -164.179 63%
MA | 300210 | 166,086 | 146,068 | 144,016 | 116269 | -192,942 62%
NH | 106,185 | 55344 | 45884 | 40767 | 33,088 73,097 269%
NJ | 341276 | 224688 | 177.043 | 154589 | 143384 | -197.892 58%
NY | 544,016 | 519566 | 416,915 | 410573 | 273152 | -270.864 50%
PA | 449637 | 432590 | 372135 | 477,338 | 388,427 | 61210 “14%
RI 41448 | 23770 | 23186 | 23499 | 17.965 23483 57%
VT | 47157 | 20131 | 27,869 | 27.366 | 20922 26,235 56%
Total | 2,482,884 | 1,797,935| 1,502,084 1,563,628| 1,218,654 -1.264.229 51%

2! http://otcair.org/document.asp?Fview=modelrules
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Figure3-8. Total VOC Emissions from all NEI Data Categories in the-MlAISEates, 2002 2017
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Table3-13 and Figure-8 show total VOC emissions from all NEI data categories from thé/IMiNE

VU Ask states. VOC emissions have declined from 2002 to 2017 in all of tMANEYVU Ask states

except in Texas and West Virginia. Increases in emissions éxams and West Virginia are also most
fA1Ste& RdzS G2 SyArAaairzya 3ISYSNIGSR FNRY GKS 2Af
improved methods for estimating these emissions. Despite the increases from Texas and West Virginia,
the overall taal VOC emissions in the NdMANEVU Ask states have declined from 2002 to 2017.
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Table3-13.Total VOC Emissions from all NEI Data Categories
in the NonMANEVU Ask States, 20022017 (Tons)

VOC Percent
. VOC
Reduction .
State 2002 2008 2011 2014 2017 Reduction
(2002¢
2014) (2002¢
2014)
AL 488,790 | 210,676 | 235,609 | 227,680 175,055 -313,735 -64%
FL 1,254,948 | 676,019 | 639,752 | 534,554 464,332 -790,616 -63%
IL 615,437 | 447,920 | 358,168 | 371,226 333,684 -281,753 -46%
IN 421,835 | 314,899 | 279,108 | 268,058 235,470 -186,365 -44%
KY 262,126 | 189,340 | 231,570 | 215,759 220,905 -41,222 -16%
LA 356,148 | 313,255 | 395,575 | 275,798 241,418 -114,730 -32%
M 660,704 | 478,335 | 443,805 | 388,431 297,891 -362,813 -55%
MO 344,183 274,335 223,847 222,869 201,573 -142,610 -41%
NC 574,306 | 405,366 | 330,121 | 318,555 281,455 -292,851 -51%
OH 441,791 | 425,224 | 433,846 | 363,164 347,773 -94,018 -21%
TN 413,803 270,776 262,588 255,189 221,151 -192,652 -47%
TX 1,306,082 | 2,185,097 | 1,743,762| 1,752,968 | 1,490,387 184,305 14%
VA 430,319 | 301,131 | 256,981 | 234,222 216,691 -213,628 -50%
\WAYV 124,621 77,182 119,437 165,676 146,312 21,691 17%
Total | 7,695,093 | 6,569,556 | 5,954,169| 5,594,148 | 4,874,098 | -2,820,995 -37%
Figure3-9. Total VOC Emissions fromMdE| DataCategories
in the NonrMANEVU AsiStates, 2002, 2017
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3.4.Particulate Matter Less Than 10 Microns (PM10)

Table 314 shows a summary of PM10 emissions from all Nal aegories; point, nonpoint, non
road, and onroad for the period from 2002 to 2017 in Connecticut. This summary is also shown
graphically in Figure-BO0.

In Connecticut, PM10 emissions decreased in the point, nonpoint, and nonroad categoriesgeritite

from 2002 to 2017. The variations in the onroad category 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 emissionthi® nonpoint category is due to changes in calculation
methodologies for residential wood burning and fugitive dust categories, which have varied significantly.
EPA and Connecticut have partnered to increase the accuracy of the emissions categoribe 2662
inventory, and the process is ongoing.

When looking at the following tables and charts, it should be noted thatamonbustion PM10

emissions (e.g. paved & unpaved road dust, agricultural dust, etc.) are unadjusted, that is, they

represent the aw mass emissions before adjustment with transport fractions. Emission estimates using

9t ! Qa OFfOdA A2y YSGK2R2t23ASa F2N) FdzZ3AGA DS Rdzad
monitored data. Therefore, EPA developed transport fractions toaedie 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 Niuwwany adjustments. EPA will

then perform the adjustments prior to modeling the inventory.

Table3-14. PM10 Emissions in Connecticut for all NEI Data Categoriesg 2007 (Tons)

PM10 Perent
Reduction PM10
NEI Category| 2002 2008 2011 2014 2017 (2002¢ Reduction
2017 (2002¢ 2017
Point 1,703 670 503 538 473 -1,164 -12%
Nonpoint 48,164 | 34,466 | 34,861 | 24,948 | 26,141 -23,216 -46%
Nonroad 1,790 | 1,423 1,287 1,134 791 -657 -56%
Onroad 1,610 | 2,490 2,447 2,222 1,654 612 3%
Total 53,267 | 39,048 | 39,097 | 28,842 | 29,058 -24.,425 -45%
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Figure3-10. PM10 Emissions in Connecticut for all NEI Data Categoriesg 2002
PM,, Emissions in Connecticut, 20@D17
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Table 315 and Figure-31 show total PM10 emissions from all NEI dzgtegories in the MANEU

states. Similarly, Table1% and Figure-32 show total PM10 emissions from all data categories in the
Non-MANEVU Ask states. PM10 emissions in the MAMMUEand NoiMANEVU Ask states show no

pattern over the 2002 to 2017 periodSome 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 fugitiveisbaahdl

residential wood combustion.
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Table3-15.Total PM10 Emissions in the MAMH States
from all NEI Data Categories, 202017 (Tons)

PM10 Percent PM10
State 2002 2008 2011 2014 2017 Reduction Reduction
(2002¢ 2017) | (2002¢ 2017)
CT 53,267 39,048 39,097 28,842 29,058 -24,209 -45%
DE 17,165 21,544 15,071 14,896 17,213 48 0%
DC 6,839 5,211 3,410 3,865 3,771 -3,067 -45%
ME 69,543 52,311 49,526 35,606 60,347 -9,197 -13%
MD 126,986 92,156 74,522 114,097 91,366 -35,619 -28%
MA 209,076 | 165,801 | 162,952 | 109,218 65,922 -143,154 -68%
NH 46,551 33,814 33,379 21,985 21,142 -25,409 -55%
NJ 77,723 70,431 49,742 45,946 44,487 -33,236 -43%
NY 386,381 | 325,041 | 290,566 | 232,441 195,140 -191,240 -49%
PA 465,435 | 352,392 | 273,067 | 278,725 193,114 -272,321 -59%
RI 9,103 10,267 8,387 8,400 7,148 -1,955 -21%
VT 55,937 53,130 38,373 23,422 43,618 -12,319 -22%
Total | 1,524,005| 1,221,145| 1,038,093 917,443 772,327 -751,678 -49%

Figure3-11. Total PM10 Emissions in the MANE States from all NEI Data Categories, 20217
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Table3-16. Total PM10 Emissions in the NdANEVU AsiStates
from all NEI Data Categories, 202017 (Tons)

PM10 Percent PM10
State 2002 2008 2011 2014 2017 Reduction Reduction
(2002¢ 2014) | (2002¢ 2014)
AL 425,221 363,195 393,530 460,695 264,039 -161,181 -38%
FL 527,753 348,091 351,483 713,703 394,521 -133,232 -25%
IL 764,273 797,788 762,584 863,923 961,665 197,392 26%
IN 696,591 602,105 544,131 495,961 182,138 -514,452 -74%
KY 270,051 219,956 232,735 265,370 184,276 -85,775 -32%
LA 259,793 281,998 307,928 263,360 211,710 -48,083 -19%
Ml 455,348 431,311 418,847 282,519 226,978 -228,370 -50%
MO 977,691 831,795 861,980 | 1,153,343 | 1,075,415 97,724 10%
NC 327,059 300,866 230,453 213,800 235,638 -91,421 -28%
OH 544,239 568,210 467,023 655,947 265,620 -278,620 -51%
TN 278,733 227,616 182,467 286,276 174,588 -104,145 -37%
TX 2,424,752| 2,440,498 | 2,478,052| 1,245,310 | 1,320,222 -1,104,530 -46%
VA 277,684 179,593 179,646 249,306 156,187 -121,497 -44%
WV 156,682 133,479 115,661 99,561 83,681 -73,001 -47%
Total | 8,385,869| 7,726,500 | 7,526,521 7,249,074 | 5,736,679 -2,649,190 -32%
Figure3-12. Total PM10 Emissions in the NdANEVU Ask States
from all NEI Data Categories, 202017
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3.5.Particulate Matter Less Than 2.5 Micr¢gas2.5)

Table 317 shows a summary of PM2.5 emissions from all NEI data categories for the period from 2002
to 2017 in Connecticut. This summary is also shown graphically in Fg8re 3

EPA began requiring PM2.5 emission reporting in 2002. PM2.5 emissions were not reported as part of

/| 2y ySOGAOdziQa SYAdaairzy adlFrdSYSyd LINRBANIY AY HANHZ
previously, starting in 2008, air and rail yard emissiwere included in point source inventories instead

of in nonroad inventories. PM2.5 emissions decreased in the nonroad because of Federal new engine
standards for nonroad vehicles and equipment. The increase in emissions in the onroad category from
2002to 2008 is due to changes in calculation methodologies and a model change that resulted in higher

fine particulate matter estimates in the years after 2002. The variation in emissions in the nonpoint

category is due to changes in calculation methodoledie residential wood burning and fugitive dust

categories, which have varied significantly. EPA and Connecticut have been working on making these
categories more accurate since the 2002 inventory and it is still an ongoing process.

As discussed in hPM10 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 adjnstwith transport fractions.
9YAaaArzy SadAyYlFLdSa dzaay3a 9t! Qa OFftOdzZ I idA2y YSGiK2R
higher than observed monitored data. Therefore, EPA developed transport fractions to reduce the

fugitive dust emissions taccount 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 modelingitiventory.

Table3-17. PM2.5 Emissions in Connecticut for all NEI Data Categoriesg 2002 (Tons)

PM2.5 Percent

NEI Reduction o
2002 2008 2011 2014 2017 Reduction
Category (2002¢

2014) LG
2014)
Point 1,263 533 442 507 447 -817 -65%
Nonpoint| 13,154 12,484 13,739 10,489 9,875 -3,279 -25%
Nonroad 1,699 1,349 1,221 1,074 748 -951 -56%
Onroad 1,067 1,824 1,143 1,019 653 -414 -39%
Total 17,183 16,190 16,545 13,088 11,723 -5,460 -32%
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Figure3-13. PM2.5 Emissions in Connecticut for all NEI data Categoriesg 20027
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Table 318 and Figure-34 show total PM2.5 emissions from all NEI data categories in the NANE
states. Similarly, Table-39 and Figure-35 show total PM2.5 emissions from all data categories in the
Non-MANEVU Ask states. PM2.5 emissions in the MAfEand NofMANEVU Ask states vary from
year to year and state to state. In some states, emissions henlmed or remained constant; in

others, there are increases. As with Connecticut, these variations are most likely due to changes in
reporting and calculation methodologies.
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Table3-18. Total PM2.5 Emigsis in the MANE/U States
from all NEI Data Categoriez)02¢ 2017 (Tons)

PM2.5 Percent PM2.5
State 2002 2008 2011 2014 2017 | Reduction (2002 Reduction
¢ 2017) (2002¢ 2017)
CT 17,183 | 16,190 | 16,545 | 13,088 | 11,723 -5,460 -32%
DE 6,288 6,838 5,549 4,174 4,761 -1,527 -24%
DC 1,343 1,694 1,361 1,263 1,047 -296 -22%
ME 24,515 | 19,930 | 19,045 | 16,270 | 25,681 1,167 5%
MD 51,465 | 32,947 | 28,499 | 29,848 | 29,063 -22,403 -44%
MA 54,140 | 36,965 | 37,770 | 32,192 | 25,209 -28,931 -53%
NH 19,207 | 16,257 | 14,710 | 11,358 | 10,921 -8,286 -43%
NJ 29,976 | 26,966 | 25,785 | 23,197 | 22,427 -7,549 -25%
NY 81,427 | 93,027 | 93,611 | 81,699 | 62,387 -19,040 -23%
PA 124,964 | 145,016 | 108,748 | 108,665| 84,590 -40,374 -32%
RI 2,433 4,163 3,949 4,310 3,441 1,009 41%
VT 10,167 | 14,280 | 13,351 | 11,593 | 11,283 1,115 11%
Total 423,107 | 414,275| 368,924 | 337,657 | 292,531 -130,576 -31%
Figure3-14. Total PM2.5 Emissions in the MAME States
from all NEI Data Categories, 202017
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Table3-19. Total PM2.5 Emissions in the NdANEVU Ask States

from all NEI Data Categories, 2002017 (Tons)

0

PM2.5 Percent PM2.5
State 2002 2008 2011 2014 2017 Reduction Reduction
(2002¢ 2017) | (2002¢ 2017)
AL 125,441 | 80,622 109,345 | 117,272 62,827 -62,614 -50%
FL 222,204 | 109,965 | 116,396 | 165,534 | 108,248 -113,956 -51%
IL 152,316 | 182,344 | 166,699 | 176,836 | 179,631 27,316 18%
IN 157,078 | 155,982 | 123,193 | 136,613 67,517 -89,561 -57%
KY 77,952 68,484 69,665 66,812 54,566 -23,386 -30%
LA 83,989 | 101,593 | 112,415 70,884 69,341 -14,648 -17%
Ml 98,713 | 121,710 | 120,121 82,780 69,910 -28,803 -29%
MO 135,832 | 140,955 | 145,230 | 173,260 | 165,196 29,364 22%
NC 101,965 | 89,613 74,844 66,023 61,622 -40,343 -40%
OH 143,671 | 176,599 | 157,995 | 153,291 87,459 -56,212 -39%
TN 84,176 72,333 63,949 79,020 61,772 -22,404 -27%
X 381,212 | 399,176 | 379,886 | 264,976 | 263,523 -117,689 -31%
VA 83,567 57,083 56,157 64,340 56,912 -26,655 -32%
wv 62,269 50,936 33,712 28,929 31,913 -30,355 -49%
Total | 1,910,383 1,807,395| 1,729,607| 1,646,569 1,340,439| -569,944 -30%
Figure3-15. Total PM2.5 Emissions in the NdANEVU Ask States
from all NEI Data Categories, 2092017
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3.6.Ammonia (N

Table 320 shows Nkemissions from all NEI data categories for the period 2002 to 2017 in Connecticut.
This data is also shown graphicafiyFigure 316.

NkSYAaaArAzya oSNB y20 NBLRNISR (G2 /2yySOiAlddziQa
were estimated by EPA.

Though ammonia decreases were achieved in the onroad and nonroad sectors due to Federal new
engine standards for vehicles and equipmencreases and decreases for all categories are due to
reporting, grouping and methodology changes. As discussed previously, in 2008 EPA included marine

vessels and rail in the nonpoint category and airport emissions were moved from the mobile to the
point source category.

In summary, overall, ammonia emissions have decreased from 2002 to 2017.

Table3-20. NH; Emissions in Connecticut for all NEI Data Categories,P0P7 (Tons)

NH3 Percent
NEI Reduction NEE
2002 2008 2011 2014 2017 Reduction
Category (2002¢

2017 (2002¢

2017

Point 272 283 463 495 475 203 75%
Nonpoint 4,648 3,470 3,592 2,671 3,913 -735 -16%
Nonroad 17 18 18 19 15 -2 -11%
Onroad 3,257 1,218 1,127 1,009 893 -2,364 -73%
Total 8,194 4,989 5,200 4,194 5,296 -2,898 -35%
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Figure3-16. NH; Emissions in Connecticut for all NEI Data Categories,ZP027

NH; Emissions in Connecticut, 202017

9,000

8,000

7,000
__ 6,000
"
S m Point
= 5,000
% m Nonpoint
Z 4,000 = Nonroad

= Onroad

3,000

2,000

1,000

0
2002 2008 2011 2014 2017

Table 321 and Figure-37 show total ammonia emissions for all NEI data categories combined for the
MANEVU states. Some yetw-year variabilityis evident However, for the majoritpf MANEVU
states, ammonia emissions for 2017 are lower than they were for earlier years.
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Table3-21. Total NH3 Emissions in the MAME States from allE| Data Categories, 2002017 (Tons)

Reduction Percent
State 2002 2008 2011 2014 2017 (2002¢ Reduction
2017 (2002¢ 2017)
CT 8,194 | 4989 | 5200 | 4,194 | 5,296 -2,898 -35%
DE 13,920 | 13,975| 5,771 | 7,252 | 7,353 -6,567 -47%
DC 421 354 330 317 263 -158 -37%
ME 9,557 | 8,207 | 8,024 | 4,356 | 5,765 -3,792 -40%
MD 31,278 | 38,288 | 26,429 | 15,746 | 6,108 -25,170 -80%
MA 10,794 | 6,929 | 7,177 | 5,411 | 14,492 3,698 34%
NH 3,567 | 2,311 | 2,684 | 1,645 | 2,122 -1,445 -41%
NJ 14,807 | 19,804 | 8,049 | 14,895 | 14,976 169 1%
NY 68,536 | 50,737 | 51,487 | 33,110 | 43,180 | -25,356 -37%
PA 89,263 | 79,588 | 80,871 | 48,000 | 67,183 | -22,080 -25%
RI 1,202 | 1,092 | 1,075 862 873 -329 -27%
VT 9,810 | 8,379 | 8,567 | 4,148 | 6,490 -3,320 -34%
Total 261,350| 234,652| 205,665| 139,936| 174,101 -87,248 -33%
Figure3-17. Total NHEmissions in the MANAJ States
from all NEI Data Categories, 2002017 (Tons)
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Total ammonia emissions for all NEI data categories for theNMIBNEVU Ask states are shown in Table
3-22 and Figur@-18. Again, some yealo-year variability in ammonia emissions can be seen. In most of
the NonMANEVU Ask states, 2017 emissions are lower than they were for previous years. For every
Non-MANEVU Ask state, 2017 emissions are lower than they were flaaat one of the earlier years.

Table3-22.Total NH3 Emissions in the NBIANEVU Ask States
from all NEI Data Categories, 2092017 (Tons)

Rel(;llz_(l:gtion Percent NH
State 2002 2008 2011 2014 2017 Reduction

(2002¢ 1 o002¢ 2019

2017)
AL 71,627 67,454 66,494 51,329 61,153 -10,474 -15%
FL 77,959 48,211 52,218 77,637 68,283 -9,676 -12%
IL 120,222 128,348 117,209 | 119,481 71,951 -48,271 -40%
IN 106,354 108,301 | 115,038 71,036 92,297 -14,057 -13%
KY 58,406 55,558 55,265 35,476 46,390 -12,016 -21%
LA 72,094 74,188 55,272 44,703 44,395 -27,699 -38%
Ml 66,954 71,406 65,507 41,500 52,261 -14,693 -22%
MO 119,101 | 131,113 | 128,753 | 90,853 | 124,221 5,119 4%
NC 168,398 176,143 175,127 | 169,777 | 199,395 30,997 18%
OH 117,152 | 96,512 | 105,793 | 69,854 | 92,404 -24,749 -21%
TN 43,831 39,213 40,364 29,237 33,574 -10,257 -23%
X 387,228 309,529 | 282,413 | 301,772 | 388,408 1,180 0%
VA 57,150 48,462 49,935 29,151 44,768 -12,382 -22%
WV 12,832 14,100 10,668 6,162 11,815 -1,017 -8%
Total | 1,479,309 | 1,368,541| 1,320,058| 1,137,969| 1,331,316/ -147,993 -10%
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Figure3-18. Total NHEmissions in the NeMANEVU Ask States
from all NEI Data Categories, 202017 (Tons)
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3.7.Emissions Trends Summary

Analysis of regional and local emissions trends for each of the haze causing pollutants for the years
2002, 2008, 2011, 2014, and 201w significant decreases in emissions across all pollutants. Since
the base year of the first regional haze planning period (2002), PM10 emissions over the region have
decreased by 49% and PM10 emissions in Connecticut have decreased by nearly 45%{amgbyo

24,000 tons). This pattern is consistent across all pollutants with decreases of 58% in the region and
60% in Connecticut for NOx emissions; 31% in the region and 32% in Connecticut for PM2.5 emissions;
and 92% in the region and 93% in ConnetticuSO2 emissions.

While emissions have decreased between 2002 and 2017, the dominant source sectors have not
changed in relative significance between 2011 and 2017. The mobile source sector dominated the 2017
NOx inventory. Home heating oil was theaed largest source category for NOx emissions (nonpoint)

and MWCs accounting for the majority of the NBGU point sector emissions. The nonpoint sector also
dominates the 2017 SO2 inventory primarily due to home heating oil.

Connecticut is committed tperiodically updating its emission inventories and reporting on trends and
projections in future SIP submittals required under the regional haze rule.
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The MANEY/U states conducted screening assessments to identify emissions from states that might

reasonably contribute to visibility impairment @lass &reas. This section summarizes the screening

analyses used and the results obtained. Further dethilee assessments can be found in MANE Q a
R20dzYSyid SyidAaidt SR {4t SOERHAPY2T (iSSP 2YANK Al BA2Y

A common screening tool to determine the potential impact of a particular state, source or group of

sources on a partidar receptor is the emissions (Q) to distance (d) ratio, Q/d. The MAN&ates

enhanced this screening method by including a parameter, C, to account for predominant wind
RANBOUAZ2Y P ¢KS vkR aaSaavYSyid dzaSR ANEUWUpdatedim I y R
VKRF/ [ 2yiNROodziAz2y 2 3a3SaaYSyilé w! LINAf HAmMcB P

A second assessment was conducted using the CALPUFF dispersion model to simulate sulfate and nitrate
formation and transport in the MANEU and nearby region. The CALPUFF modeling focuséfon 5

electric generating units (EGUs) and 121 large industrial and institutional sources located throughout the
eastern United States. Included among the 621 sources were three EGUs from Connecticut: Middletown

Unit 4, Bridgeport Harbor Station Unit 3 anaeWN Haven Harbor Unit 1. No other sources from

/| 2yySOGAOdzi 6 NNIYyiSR AyOfdzaizy Ay (KS2016aaSaavySyi
MANEVU Source Contribution Modeling Repe@ALPUFF Modeling of Large Electrical Generating

Unitsand Industii { 2 dzZNDSa%2 ®! LINAf HAMT 8 ®

Both techniques (Q/d and CALPUFF) provided estimates for potential visibility impact. Rather than
relying on one techniquto identify contributing states, both techniques were included by means of an
average of each relativeoatribution calculation fonitrates and sulfatesSince nitrates and sulfates
have similar visibility impairment for similar ambient air concentrations, these weighted equally in

the impact calculations and Q/D and CALPUFF results were also equgltiedievhen both were
available.

The Hybrid SingiParticle Lagrangiaimtegrated Trajectory (HYSPLIT) model was used to provide a

gualitative assessment of results. The HYSPLIT trajectory analysis considered trajectories for the 20%

most impaired visibility days in each MANBClass &reausing years that coincided with data used in

the CALPUFF modeling. The trajectory analysis generally confirmed contribution results from the

CALPUFF modeling. An average of less than two percent of trajectories travel over Connecticut toward

Class &reas on impaired daysccording to the study. Details of the analysis are contained in a separate
report, WS 3IA2yLFE 11T S aSiNAOa ¢NByRay201y R | , {t [ L¢ ¢ NI 28

The table below provides average relative perom@issweighted sulfate ad nitrate contributions from
each analyzed state to the five MAINVEIClass areas. The scores for the 36 states total 100 (or 100%).

22https://otcair.0rq/MANEVU/Upload/PubIication/Reports/MANEU%ZOContributinq%ZOState%ZOAnaIysis%ZOFinal.pdf
23 https://otcair.org/MANEVU/Upload/Publication/Reports/ MANEJ%20TSC%20
%20Updated%20QC%200ver%20d%20Contribution%20Asse$sR@20Final. pdf

24 https://otcair.org/MANEVU/Upload/Publication/Reports/MANEJ%20CALPUFF%20Modeling%20Report%20Drafti42mk . pdf
with appendices:
https://otcair.org/MANEVU/Upload/Publication/Reports/MANEJ%20CALPUFF%20Modeling%20Appenditi3eaft%2004-2017. pdf

25 https://otcair.org/MANEVU/Upload/Publication/Reports/MANRJ Speciation_and_Trajectory Analyse§inal.pd

45


https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU%20Contributing%20State%20Analysis%20Final.pdf
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU%20TSC%20-%20Updated%20QC%20over%20d%20Contribution%20Assessment%20-%20Final.pdf
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU%20TSC%20-%20Updated%20QC%20over%20d%20Contribution%20Assessment%20-%20Final.pdf
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU%20CALPUFF%20Modeling%20Report%20Draft%2004-4-2017.pdf
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU%20CALPUFF%20Modeling%20Appendices%20Draft%2004-4-2017.pdf
https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU_Speciation_and_Trajectory_Analyses_-_Final.pdf

States listed towards the top of the table (in orange shading) are each estimated to conttibege
percent or greateof the 36 state total contributions. States in the pink shade contribute 2 to 3 percent
and states listed in green contribute less than 2 percent in this ranking. In addition, the table provides
the maximum percentage that a state contributiesany Clasd area in the MANE/U region.

Table4-1. State Contribution Screening Results.
Percent MasaVeighted Sulfate and Nitrate Contribution for top 36 Eastern States to all MANHass areas consolidated
(maximum to anyClass &rea) and to individual MANZUClass &rea. Taken from:
https://otcair.org/MANEVU/Upload/Publication/Reports/MANEJ%20Contributing%20State%20Analysis%20Final. pdf

Statesestimated to contribute two percent or more to any of the fi@éass &reaswere considered

éeontributing stats.é / 2y Yy SOUGA Odzi Qa O2y G NROdziAz2ya O2yaAraiSydate
contributions ranging between 0.7% and 1.4% across the MANEegion. Therefore, Connecticut is

not reasonably anticipated to coriliute to visibility impairment in anlass area. However, as a

MANEVU state, Connecticut agreed to participate in the iffR?O consultations and address the
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https://otcair.org/MANEVU/Upload/Publication/Reports/MANE-VU%20Contributing%20State%20Analysis%20Final.pdf










































































































