PRELIMINARY DRAFT November 21, 2008

Lo"# S "

%&' ()%( (AU
o

*+,)-), %&()%( %00*11*%)'(

Massachusetts State Implementation Plan

To Demonstrate Regional Haze Planning

November 21, 2008

Draft for EPA and Federal Land Managers

This information is available in alternate format. Call Donald M. Gomes, ADA Coordinator at 617-556-187. TDD# 1-866-539-7622 or 1-617-574-6868.

Massachusetts on the World Wide Web: http://www.mass.gov/dep
",‘} Printed on Recycled Paper

Page i



PRELIMINARY DRAFT November 21, 2008

Executive Summary

Regional haze is pollution that impairs visibildyer a large region, including national parks, e

and wilderness areas (many designated as feddeds'C areas). Regional haze is caused by sources
and activities emitting fine particles and theieqursors, which are often transported over largenes.
Particles affect visibility through the scatteriaugd absorption of light. Fine particle air pollutialso
adversely impacts human health, especially thanaspy and cardiovascular systems of people at
increased risk, including children, the elderlyd greople with heart or respiratory conditions. Reag
fine particles in the atmosphere is an effectivéhoé of improving visibility and protecting public
health.

In Class | areas in the eastern U.S., the avenagalvange has decreased from 90 miles to 15 -25
miles. New England contains six federally-desigddi¢ass | areas; none are located in Massachusetts.
Emissions from Massachusetts sources have beenaedddeaffect the following Class | areas: Acadia
National Park (Maine), Great Gulf Wilderness Arblg Hampshire), Lye Brook Wilderness Area
(Vermont), Moosehorn Wildlife Refuge (Maine), Pasitial Range-Dry River Wilderness Area (New
Hampshire), and Roosevelt Campobello Internati&aak (Maine/Canada).

The Clean Air Act requires reasonable progress tdsvene restoration and maintenance of natural
visibility in Class | areas by 2064. States mushdeastrate reasonable progress every ten years by
submitting a state implementation plan (SIP) tolinded States Environmental Protection Agency
(EPA). The SIP must include a “uniform rate of pexsg,” toward natural conditions for each Class |
area, and reasonable progress goals, expressediuietvs, to meet or exceed the uniform rate of
progress for the next ten-year time period. In @oldj states must include a monitoring strategy for
measuring, characterizing, and reporting regioazkehvisibility impairment. The long-term strategy
must include enforceable emissions limitations, pliemce schedules, and other measures as necessary
to achieve the reasonable progress goals. Statesq@uired to evaluate progress toward reasonable
progress goals every 5 years to assure that emgssantrols are on track with emissions reduction
forecasts in each SIP.

Massachusetts participated in a regional planninggss to reduce haze in Class | areas as a meifber
the Mid-Atlantic/Northeast Visibility Union (MANE-V). This regional planning organization (RPO)
established baseline and natural visibility cowdis, determined the primary contributors to rediona
haze, and facilitated a consultation process wiétes, other RPOs, and federal land managers.
Massachusetts, being a MANE-VU member state, addpes Statement of MANE-VU Concerning a
Request for a Course of Action by States Within BAMMY Toward Assuring Reasonable Progremsts

the MANE-VU Board meeting on June 7, 2007. Thiswnent outlines a strategy for reducing haze at
MANE-VU Class | areas for the first ten-year timexipd, ending in 2018. This strategy takes into
account the following four factors to determine grhadditional emission control measures are needed
to make reasonable progress in improving visibillfycosts of compliance, 2) time necessary for
compliance, 3) energy and non-air quality environtakimpacts of compliance, and 4) remaining
useful life of any existing source subject to suetpuirements.
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The fine particles that cause haze may either bgezhdirectly or formed from the emission of
precursors, the most important of which are sulfoxides (SQ) and nitrogen oxides (NOx). Sulfate,
formed from emissions of SOis the most important constituent of haze-fornfing particle pollution
and the principle cause of visibility impairment@ss the region. Sulfate alone accounts for onktbal
two-thirds of total fine particle mass on the 2@geat haziest days at MANE-VU Class | sites.

The largest source of S@missions in Massachusetts, and in all of the MANESstates, are electric
generating units (EGUs). Roughly 70 percent of2fgemillion tons of S@emission in the 2002
MANE-VU emissions inventory were from EGUs. Emig@drom specific EGUs were important
contributors to visibility impairment in MANE-VU @bs | areas in 2002. 167 stacks at 100 EGUs
significantly impair visibility at one or more MANKU Class | areas, including stacks at Massachsisett
EGUs Brayton Point, Canal Station, Mount Tom, Saklégmbor, and Somerséis part of its MANE-

VU commitments to meet the 2018 reasonable progregeals, Massachusetts has agreed to reduce
SO, emissions from these specific EGU stacks by 90 jgent by 2018 from 2002 levels, or to pursue
equivalent, alternative measures.

The second largest source of Sgnissions in the Northeast is the combustion Idfyresidential,
commercial, institutional, and industrial facilgieBy reducing the sulfur content of oil fuels,liming
#2 distillate oil (also known as “home heating pdhd #4 and #6 residual oils, MANE-VU states can
achieve a significant reduction in $@missions. Because refineries have already madeaibital
investments required for the production of low aiftca-low sulfur diesel (which is the same prodast
#2 distillate oil), reducing sulfur in fuel oil most-effective (at times, low sulfur diesel is @ity
cheaper than regular diesel fudllassachusetts thus has committed to pursue the MANEU low
sulfur fuel strategy that would require 0.05 percemnsulfur by weight for #2 oil and 1 percent sulfur
by weight for #4 and #6 oils by 2014This strategy will aid in meeting Massachusett@bgations
towards achieving the 2018 reasonable progress.goal

Another strategy to control emissions from poinirses is the implementation of Best Available
Retrofit Technology (BART). BART eligibility is limed to sources in one of 26 source categories that
had units installed and operating between 19621&7d with the current potential to emit more than
250 tons per year of a visibility impairing pollataMassachusetts has seventeen BART-eligible
sources, eight of which contribute significantlyégional haze. These include five EGUs: Brayton
Point, Canal Station, Taunton Municipal Light ar@ser -Cleary Flood, Mystic Station, and Salem
Point; two Industrial, Commercial, and InstitutibQi&1) boilers: General Electric — Lynn and Trigen
Kneeland Street; and one incinerator: Wheelabrat®éaugus.

Many of Massachusetts’ BART sources burn fuel od ¢hus will have reduced $S@missions as a
result of the low-sulfur fuel oil strategy outlinatbove. The emissions from the EGUs, with the
exception of Cleary Flood, will also be reducedcbynpliance with 310 CMR 7.29, which regulates
emissions oulfur dioxide, nitrogen oxides, carbon dioxided anercury.To satisfy BART, Brayton
Point installed Spray Dry Absorbers and Fabric Filters on Units 1 and 2 to control S@and
particulate emissions, respectively. Unit 3 will istall a dry scrubber or other SG, controls by 2013
to meet BART requirements and Brayton Point Unit 2will comply with a 0.25 Ib/MMBtu NOx
emission limit. A cost-effectiveness evaluation giost-combustion NOx controls for Mystic Unit 7
is ongoing. No controls beyond compliance with lowulfur fuel regulations, with 310 CMR 7.29 if
applicable, and year-round operation of existing NQ controls, will be required for the other
BART-eligible EGUs and ICI boilers because the degre of visibility improvement that could be
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achieved is not warranted given the additional costequired to install supplementary controls.
Reasonably Available Control Technology (RACT) deteminations, to be made by December 31,
2008, for Wheelabrator-Saugus will satisfy BART regirements.

Biomass combustion, which generates wood smolkanagher source that contributes to visibility
impairment. Wood smoke impacting MANE-VU Classéas is more local in origin than sources of
SO, except for major transport events. Massachusgpscts that the contribution of residential
woodsmoke to regional haze may increase in the decdde due to the promotion of woody biomass as
a low-cost and carbon-neutral fuel source. Masssattalis thus promulgating a regulation to limit
emissions from outdoor wood-fired boilers (alsdezhbutdoor hydronic heaters), a rapidly growing
source of residential wood smoke emissions.

The control measures included in this SIP repretbentontribution of Massachusetts towards achgevin
the reasonable progress goals of Class | state®18. Modeling conducted by MANE-VU
demonstrates that Massachusetts’ long-term stratedggn coordinated with other states’ strategies as
defined by the MANE-VU statement, is sufficient@et these reasonable progress goals. All MANE-
VU Class | sites are projected to meet or exceedittiform rate of progress by 2018, the first mdes
towards improved visibility.
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1.BACKGROUND AND OVERVIEW OF THE
FEDERAL REGIONAL HAZE REGULATION

1.1. The Basics of Haze

Regional haze is the visibility impairment causgdhe cumulative emission of air pollutants
from numerous sources over a wide geographic areaprimary cause of regional haze is the
scattering and absorption of light by fine partscl8ome light scattering by air molecules and

naturally occurring aerosols occurs under natusabdions. Fine particle air pollution also

adversely impacts human health, especially thanaspy and cardiovascular systems of people
at increased risk, including children, the eldeayd people with heart or respiratory conditions.

The distribution of particles in the atmosphereeates on meteorological conditions and leads to
various forms of visibility impairment. When higbrcentrations of pollutants are well mixed in
the atmosphere, they form a uniform haze. When égatpre inversions trap pollutants near the
surface, the result can be a sharply demarcated tdyhaze. Plume blight - a distinct, frequently
brownish plume of pollution from a particular eniiss source - occurs under stable
atmospheric conditions, when pollutants take a kimg to disperse.

Regional haze obscures views in pristine areas asicfational parks, forests and wilderness
areas (156 of which have been designated Fedeaas Chreas). In parks in the eastern U.S., the
average visual range has decreased from 90 milEs-& miles. Visibility impairment can be
guantified using three different, but mathematicadlated measures: visual range (i.e., how far
one can see); light extinction per unit distancg.(&Mm-1)2; and deciviews (dv), a useful metric
for measuring increments of visibility change thed just perceptible to the human eye. Each
can be estimated from the ambient concentratiomsdofidual particle constituents, taking into
account their unique light-scattering (or absorpiogperties, and making appropriate
adjustments for relative humidity. Assuming natw@hditions, visibility in the Northeast and
Mid-Atlantic is estimated to be about 23 Mm-1, whimorresponds to a visual range of about
106 miles or 8 dv. Under current polluted condisamthe region, average visibility ranges from
103 Mm-1 in the south to 55 Mm-1 in the north; thealues correspond to a visual range of 24
to 44 miles or 23 to 17 dv, respectively. On thesw@0 percent of days, visibility impairment in
Northeast and Mid-Atlantic Class | areas rangesifadbout 25 to 30 dv.

The fine particles that cause haze may either bezhdirectly or formed from the emission of
precursors, the most important of which are sulfoxides (SO2) and nitrogen oxides (NOXx).
The small particles that commonly cause hazy cantitin the East are primarily composed of
sulfate, nitrate, organic carbon, elemental caifsont), and crustahaterial (e.g., soil dust, sea
salt, etc.). Of these constituents, only elemesddbon impairs visibility by absorbing visible

! The fact that air molecules scatter more shortelemgth (blue) light accounts for the blue colotha sky. The
term “aerosol” is defined as a suspension of gdedim a gas. In this report, we use the termferite particles
suspended in the atmosphere.

2 In units of inverse length. An inverse megameltém(’) is equal to one over one thousand kilometers.
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light; the others scatter light. Sulfate, nitrated organic carbon are secondary pollutants that
form in the atmosphere from precursor pollutantsnarily sulfur dioxide (SO2), oxides of
nitrogen (NOXx), and volatile organic compounds (\&)Cespectively. By contrast, soot and
crustal material and some organic carbon parteteseleased directly to the atmosphere.
Particle constituents also differ in their relateféectiveness at reducing visibility. Sulfates and
nitrates, for example, contribute disproportionatelhaze due to their chemical affinity for
water. This property allows them to grow rapidlythe presence of moisture, to the optimal
particle size for scattering light (i.e., 0.1 tonicrometer).

1.2. Regulatory Framework

In amendments to the Clean Air Act (CAA) in 197 5n@ress added Section 169 (42 U.S.C.
7491) setting forth the following national visiltyligoal:

Congress hereby declares as a national goal theguion of any future, and the
remedying of any existing, impairment of visibilitynmandatory Class | Federal
areas which impairment results from man-made allupion.

The "Class I" designation was given to each of 4f&s in existence as of August 1977 that met
the following criteria:

all national parks greater than 6000 acres
all national wilderness areas and national memeasks greater than 5000 acres
one international park

In 1980, Bradwell Bay, Florida, and Rainbow Lakds@énsin, were excluded for purposes of
visibility protection as federal Class | areas. apdl56 national park and wilderness areas
remain as Class | visibility protection areas (fFegl).
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Figure 1: Locations of Federally Protected Mandatoy Class | Areas
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Over the following years modest steps were takeadtiress the visibility problems in Class |
areas. The control measures taken mainly addrédsete Blight from specific pollution
sources and did little to address regional hazeess the Eastern United States.

When the CAA was amended in 1990, Congress addeh8469B (42 U.S.C. 7492),
authorizing further research and regular assessnoéihie progress made so far. In 1993, the
National Academy of Sciences concluded that “curserentific knowledge is adequate and
control technologies are available for taking reguly action to improve and protect visibility.”

In addition to authorizing creation of visibilityainsport commissions and setting forth their
duties, Section 169B(f) of the CAA mandated creabbthe Grand Canyon Visibility Transport
Commission (GCVTC) to make recommendations to tmarBnmental Protection Agency
(EPA) for the region affecting the visibility oféeiGrand Canyon National Park. The GCVTC
submitted its report to EPA in June 1996, followfagr years of research and policy
development. This report, as well as the many rekaaports prepared by the Commission,
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contributed invaluable information to EPA in itsved®opment of regulations for visibility
improvement.

1.2.1.  History of Federal Regional Haze Rule

The federal requirements that states must meeathie\se national visibility goals are contained

in Title 40: Protection of Environment, Part 51 edRirements for Preparation, Adoption, and
Submittal Of Implementation PlarfSubpart P — Protection of Visibility (40 CFR 51.3809).
Known more simply as the Regional Haze Rtihese regulations were adopted on July 1, 1999,
and went into effect on August 30, 1999. The releks to address the combined visibility

effects of various pollution sources over a largegraphic region. This wide-reaching pollution
net means that many states — even those withoas CRreas — are required to participate in
haze reduction efforts. The specific requiremeaotsStates’ regional haze SIPs are set forth in 40
CFR 51.308, Regional Haze Program Requirements.

In consultation with the states and tribes, EPAgieged five Regional Planning Organizations
(RPOSsY to assist with the coordination and cooperatioedied to address the Haze issue. The
Mid-Atlantic / Northeast states, including the Dist of Columbia, formed the Mid-Atlantic /
Northeast Visibility Union (MANE-VU)?

EPA'’s adoption of the Regional Haze Rule was chgkel by the American Corn Growers
Association. On May 24, 2002, the U.S. Court of églg, D.C. District Court, ruled on the
challenge and remanded to EPA the Best AvailabteoRieTechnology (BART) provisions of

the rule, but denied industry’s challenge to theehaule’s goals of natural visibility and no
degradation requirements. On June 15, 2005, ERAfed a rule addressing the court’s remand.

On February 18, 2005, the Appeals Court issuedhanotiling vacating the Regional Haze Rule
in part and sustaining it in part. For more infotima seeCenter for Energy and Economic
Development v. ERA# 03-1222, (D.C. Cir. Feb. 18, 2006EEDv. EPA”). In this case, the
court granted a petition challenging provisionshaf Regional Haze Rule governing the optional
emissions trading program for certain Western Statel Tribes (the WRAP Annex Rule).

EPA'’s subsequent final rulemaking provided thedwihg changes to the Regional Haze
Regulations:

1. Revised the regulatory text in 40 CFR 51.308(ej)(#)(response to thEEED court’s
remand to remove the requirement that the detetromaf BART “benchmark” be
based on cumulative visibility analyses, and teifgldhe process for making such
determinations, including the application of BAREgumptions for Electric Generating
Units (EGUSs) as contained in Appendix Y to 40 CHR 5

2. Added new regulatory text in 40 CFR 51.308(e)(3)({a provide minimum elements for
cap and trade programs in lieu of BART.

% A description of the RPOs is contained in the Begl Planning Section of this SIP.
* A description of MANE-VU and a full list of its nmebers are described in the Regional Planning Seocfithis
SIP.
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3. Revised regulatory text in 40 CFR 51.309, to redertbe optional framework for certain
Western States and Tribes to implement the recordatems of the Grand Canyon
Visibility Transport Commission with th€ EED decision.

1.2.2.  State Implementation Plan

In accordance with 40 CFR 51.308(a) and (b), Mdsssetts submits this SIP to meet the
requirements of EPA’s Regional Haze Rule. This&léresses the core requirements of 40 CFR
51.308(d) and the Best Available Retrofit Techngl@ART) components of 40 CFR 50.308(e). In
addition, this SIP addresses requirements pertatoimegional planning, and state/tribe and
Federal Land Manager (FLM) coordination and corsialh.

Pursuant to 40 CFR 51.308(d)(4)(Massachusetts also commits to making periodic updes
to the Massachusetts emissions inventofpection 6). Massachusetts proposes to complete
these updates to coincide with the progress reports

40 CFR 51.308(f) requires Massachusetts to subsnibghc revisions to its Regional Haze SIP
every ten years. The first milestone for reasonplidgress is 20184assachusetts commits to
submitting a revision to its Regional Haze SIP byuly 31, 2018.

40 CFR 51.308(g) requires Massachusetts to subrapi@t to EPA every 5 years that evaluates
progress toward the reasonable progress goal ébrreandatory Class | area located within the
state and each mandatory Class | area locatedleuts state that may be affected by emissions
from within the stateMassachusetts commits to submitting the first progess report within

five years from submittal of this initial SIP, but no later than July 31, 2013.

Lastly, pursuant to 40 CFR 51.308(Massachusetts will submit a determination of
adequacy of its regional haze SIP whenever a proge report is submitted.
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2.REGIONAL PLANNING AND STATE/TRIBE
AND FEDERAL LAND MANAGER
COORDINATION

2.1. Regional Planning

In 1999, EPA and affected States/Tribes agreede@ie five Regional Planning Organizations
(RPOs) to facilitate interstate coordination on iRegl Haze SIPs. Figure 2 shows a map of the
five RPOs: MANE-VU (Mid-Atlantic/Northeast Visibily Union), VISTAS (Visibility
Improvement State and Tribal Association of thetBeast), MRPO (Midwest Regional

Planning Organization), CenRAP (Central RegionalPAanning Association), and WRAP
(Western Regional Air Partnership). As shown, Mebkaaetts is part of MANE-VU. As part of
regional planning, the RPOs and states and triliteérmeach RPO are required to consult on the
development of emission management strategies.

Figure 2: US EPA Designated Regional Planning Orgamations
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2.2. Mid-Atlantic/Northeast Visibility Union (MANE-  VU)

MANE-VU'’s work is managed by the Ozone Transport@aission (OTC) and carried out by
the OTC, the Mid-Atlantic Regional Air Managemergstciation (MARAMA), and the
Northeast States for Coordinated Air Quality Mamagat (NESCAUM). Members of MANE —
VU are listed in Table 1. The states and tribemn@hwith federal agencies and professional staff
from OTC, MARAMA and NESCAUM, are members of theieas committees and

workgroups established by MANE-VU. Policy decisi@me made by the MANE-VU Board of
Directors, composed of senior staff from each MenSiate, Tribe, or Agency.

Table 1: MANE-VU Members

Connecticut Pennsylvania

Delaware Penobscot Nation

District of Columbia Rhode Island

Maine St. Regis Mohawk Tribe

Maryland Vermont

Massachusetts U.S. Environmental Protection Agency
New Hampshire U.S. National Park Service*

New Jersey U.S. Fish and Wildlife Service*

New York U.S. Forest Service*

*Non-voting members

Since its inception on July 24, 2001, MANE-VU edistied an active committee structure to
address both technical and non-technical issuatereto regional haze. One of the primary
committees is the Technical Support Committee (T8Garged with assessing the nature and
magnitude of the regional haze problem within MANB; interpreting the results of technical
work, and reporting on such work to the MANE-VU Boalt has three standing working

groups, broken down by topic area: Emissions InmgntMModeling, and Monitoring/Data
Analysis Workgroups. The TSC has evolved to fumctie a valuable sounding board for all the
technical projects and processes of MANE-VU anddstsblished a process to ensure that
important regional haze related projects are coregle a timely fashion, and members are kept
informed of all MANE-VU tasks and duties.

The second primary committee is the Communicat@msmittee, charged with developing
approaches to inform the public about the regitiaazke problem in the region and making any
recommendations to the MANE-VU Board to facilitttat goal. It oversaw the development of
MANE-VU'’s newsletter and outreach tools, both ftakeholders and for the public, regarding
regional issues within MANE-VU.

Policy decisions are made by the MANE-VU Board. MANU established a Policy Advisory
Group to provide advice to decision-makers on pajigestions. Federal Land Managers, EPA,
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States, and Tribes are represented on the Poligisdy Group, which met on an as-needed

basis.

2.3. Class | Areas Within MANE-VU
The MANE-VU RPO contains nine Class | areas inssates (Figure 3). Massachusetts does not

contain any Federal Class | areas.

Figure 3: Class | Areas within MANE-VU
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2.4. Area of Influence for MANE-VU Class | Areas

40 CFR 51.308(c)(3) of the Regional Haze Rule nexgustates to determine their contributions
to visibility impairment at mandatory Class | are@srough source apportionment modeling

(more fully described in Section 7), MANE-VU hasmdified and evaluated the major

Page 9




PRELIMINARY DRAFT June 12, 2008

contributors to regional haze at MANE-VU Classdas as well as Class | areas in nearby RPOs.
The complete findings are contained in a repordpeced by the Northeast States for

Coordinated Air Quality Management (NESCAUM) emtit] “Contributions to Regional Haze

in the Northeast and Mid-Atlantic United Statestherwise known as the Contribution
Assessment (Appendix A). Based on that work, MANE-sbncluded that it was appropriate to
define an area of influence including all of thates participating in MANE-VU, plus other

states that modeling indicated contributed at I2gstrcent of the sulfate ion at MANE-VU

Class | areas in 2002.

Through patrticipation in the MANE-VU regional haglanning process, Massachusetts has
identified the following states in Table 1 as cagsor contributing to visibility impairment in
the following Class | areas: Acadia National P&kgantine Wildlife Refuge, Great Gulf
Wilderness Area, Lye Brook Wilderness Area, MoosehWildlife Refuge, Presidential Range-
Dry River Wilderness Area, and Roosevelt-Campobleliernational Park

Table 2: States that Contribute to Visibility Impairment in the MANE-VU Class | Areas of
Acadia, Moosehorn, Roosevelt-Campobello, Great GuylPresidential Range-Dry River, Lye
Brook, and Brigantine

State RPO
Connecticut MANE-VU
Delaware MANE-VU
Maine MANE-VU
Maryland MANE-VU
Massachusetts MANE-VU
New Hampshire MANE-VU
New Jersey MANE-VU
New York MANE-VU
Pennsylvania MANE-VU
Rhode Island MANE-VU
Vermont MANE-VU
Georgia VISTAS
Kentucky VISTAS
North Carolina VISTAS
South Carolina VISTAS
Tennessee VISTAS
Virginia VISTAS
West Virginia VISTAS
lllinois MRPO
Indiana MRPO
Michigan MRPO
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Ohio MRPO
New Brunswick,

Canada N/A
Ontario, Canada N/A
Quebec, Canada N/A

2.5. Massachusetts Impact on MANE-VU Class | Areas

Emission sources within Massachusetts have haduraads impacts on visibility at Class |
areas within MANE-VU. The magnitude of these imgdstdescribed in detail in Section 7 and
MANE-VU'’s Contribution Assessment (Appendix A). Tal8 lists the affected Class | areas
affected by emissions sources in Massachusetts.

Table 3: Class | Federal Areas Affected by Emissianfrom Massachusetts

Class | Federal Area State

Acadia Na