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Dear Mr. Spalding:

Pursuant to Section 110 of the federal Clean Air Act as amended, the New Hampshire Department of
Environmental Services (NHDES) submits one hard copy and one electronic copy of this State
Implementation Plan (SIP) revision to fulfill the requirements of section 169A, pertaining to
protection of visibility. The enclosed SIP revision includes New Hampshire’s Regional Haze 5-Year
Progress Report and a related amendment to administrative rule Env-A 2302.02, Emission Standards
Applicable to Tangential-Firing, Dry-Bottom Boilers. NHDES has prepared this SIP revision in
accordance with the general SIP submittal requirements of 40 CFR Part 51 Appendix V and in
accordance with USEPA regulations and guidance on regional haze plans and progress reports. As
Governor Maggie Hassan’s designee, | am requesting EPA’s approval of this SIP revision.

The USEPA and the Federal Land Managers have provided comments on the regional haze progress
report. NHDES has addressed these comments in the SIP revision and has included documentation
certifying the public process.

If you have any questions regarding this submittal, please contact Jeff Underhill at (603) 271-1102.

Sincerely,
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Director
Air Resources Division
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EXECUTIVE SUMMARY

Section 169A of the Clean Air Act (CAA) provides for the protection of visibility at mandatory
Class | federal areas. These designated areas include 156 national parks and wilderness areas
located throughout the United States. Regional haze obscures vistas that are integral to the value of
such areas. In 1999, the U.S. Environmental Protection Agency (EPA) adopted the Regional Haze
Rule (published at 64 FR 35714 and codified at 40 CFR 51.300-309), which calls for state, tribal,
and federal agencies to work together to improve visibility in all Class I areas. Two of these areas —
Great Gulf Wilderness Area and Presidential Range-Dry River Wilderness Area — are located in
New Hampshire’s White Mountain National Forest.

States are required to revise their State Implementation Plans, or SIPs, in order to reduce the
pollution that causes visibility impairment and regional haze.' These plans establish reasonable
progress goals for visibility improvement and include strategies to reduce air pollutant emissions
from sources contributing to visibility impairment at Class | areas.

Regional haze is caused by numerous and diverse air emission sources over a broad geographic
area. The predominant cause of haze pollution in the Mid-Atlantic/Northeast region is sulfate
particles (aerosols) present in, or formed from, emissions when coal or oil is burned. The largest
sources of this pollution are electrical generating units (EGUS) located in the eastern half of the
United States.

As a member of the Mid-Atlantic/Northeast Visibility Union (MANE-VU),? New Hampshire has
committed to implementing a long-term strategy to improve visibility at MANE-VU’s Class | areas.
The defined long-term strategy covers the 10-year period ending in 2018 and includes:

o Timely implementation of Best Available Retrofit Technology (BART) at specified EGUSs;
o Enforceable reductions in sulfur dioxide emissions from targeted EGUSs;

o Arequest for emissions reductions from non-MANE-VU states whose emissions contribute
to visibility impairment within our region, and

« Evaluation of other measures such as reducing the sulfur content of fuel oil, expanding the
use of alternative clean fuels, increasing energy efficiency, and further reducing emissions
from coal and wood combustion.

This document addresses 40 CFR 51.308(g), which requires periodic reports evaluating progress
in carrying out New Hampshire’s regional haze plan. The results to date indicate real progress:
Control strategies in the SIP are being implemented, power plant emissions of sulfur dioxide (SO,)
have declined, and visibility measurements at mandatory Class | federal areas affected by New
Hampshire’s emissions are trending in the right direction. More specifically,

e Required sulfur dioxide control measures at New Hampshire’s two BART units and a third,
targeted unit are installed and operational; and both BART units are operating under new
limits for nitrogen oxides (NOx) and particulate matter (PM);

! New Hampshire’s regional haze SIP revision is available at http:/des.nh.gov/organization/divisions/air/do/asab/rhp/index.htm.

2 MANE-VU includes the following member states: Connecticut, Delaware, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, and the District of Columbia.


http://www.gpo.gov/fdsys/pkg/USCODE-2008-title42/pdf/USCODE-2008-title42-chap85.pdf
http://www.epa.gov/ttn/oarpg/t1/fr_notices/rhfedreg.pdf
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=bfaa8c60296c6ff4179d4a9bdb885bbb&rgn=div6&view=text&node=40:2.0.1.1.2.13&idno=40
http://des.nh.gov/organization/divisions/air/do/asab/rhp/index.htm
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e From 2002 to 2013, total sulfur dioxide emissions declined by 95 percent for these three
units and by 93 percent for all New Hampshire EGUs reporting to EPA’s Clean Air Markets
Division (CAMD);

e Similar reductions in SO, emissions are occurring throughout the MANE-VU region, the
result of a major shift within the power production sector away from coal toward greater use
of natural gas;

e Regional emissions of other haze-causing pollutants, particularly NOx and volatile organic
compounds (VOC), are expected to continue on a downward trend,;

o For the period 2009-2013 (the most recent 5 years of certified monitoring data at the time of
this report), all Class | areas affected by New Hampshire’s regional-haze-producing emissions
showed visibility improvements relative to 2000-2004 on both best and worst visibility days.
In fact, for all such areas, observed haze levels were already better than the 2018 reasonable
progress goals (see table below).

Observed Visibility vs. Reasonable Progress Goals (all values in deciviews)

2000-2004 2009-2013 2013 2018
| M(:F!;Sé\l/éiegi te 5-Year 5-Year Annual Reasonable
Average Average Average Progress Goal
20% Worst Days
Acadia National Park 22.9 17.9 16.5 19.4
Moosehorn Wilderness Area** 21.7 16.8 15.9 19.0
Great Gulf Wilderness Area*** 22.8 16.7 15.0 19.1
Lye Brook Wilderness Area 24.4 18.8 17.5 20.9
Brigantine Wilderness Area 29.0 23.8 215 25.1
20% Best Days
Acadia National Park 8.8 7.0 6.3 8.3
Moosehorn Wilderness Area 9.2 6.7 6.4 8.6
Great Gulf Wilderness Area 7.7 59 5.4 7.2
Lye Brook Wilderness Area 6.4 4.9 54 5.5
Brigantine Wilderness Area 14.3 12.3 11.8 14.3

* IMPROVE = Interagency Monitoring of Protected Visual Environments program.
** The IMPROVE monitor for Moosehorn Wilderness also represents Roosevelt Campobello International Park.
*** The IMPROVE monitor for Great Gulf Wilderness also represents Presidential Range - Dry River Wilderness Area.

On the basis of the documented progress, NHDES declares that New Hampshire’s Regional Haze

SIP is sufficient in its current form to achieve the necessary emission reductions to meet the 2018

reasonable progress goals for visibility. Therefore, further revision of the existing implementation
plan is not needed at this time. Achieving these goals represents the first major milestone toward

restoring natural visibility conditions at all Class | areas by the regulatory target year of 2064.
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MANE-VU’S CLASS | AREAS

Acadia National Park

People have been drawn to the rugged coast of Maine
throughout history. Awed by its beauty and diversity,
early 20th-century visionaries donated the land that
became Acadia National Park, the first national park east
of the Mississippi River. The park is home to the tallest
mountain on the U.S. Atlantic coast. Today visitors come
to Acadia to hike granite peaks, bike historic carriage
roads, or relax and enjoy the scenery.

Roosevelt Campobello International Park

A memorial to Franklin Delano Roosevelt and
symbol of Canadian-American friendship, Roosevelt
Campobello International Park is a combination
indoor/outdoor site renowned internationally. Its
historic beauty contributes to the tourism in both the
Province of New Brunswick and the State of Maine.
Wooded paths and fields offer vistas of nearby
islands, bays, and shores.

Brigantine Wilderness

This trailless area, a tidal wetland and shallow bay habitat
along New Jersey’s Atlantic coastline, is one of the most
active flyways for migratory water birds in North America.
Birdwatchers, binoculars in hand, have zoomed in on close
to 300 species, including Atlantic Brant and American Black
Duck.

Great Gulf Wilderness

Cradled within the rugged crescent of New Hampshire's
Presidential Range lies the Great Gulf Wilderness. This
steep-walled bowl begins at Mount Washington and is
flanked by Mounts Jefferson, Adams, and Madison. Great
Gulf is the largest cirque in the White Mountains of New
Hampshire; the small and beautiful Spaulding Lake rests at
its floor. From the cirque’s low end, the West Branch of
the Peabody River flows eastward.
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Lye Brook Wilderness

The Lye Brook Wilderness is in the southern Green Mountains
of Vermont. Lye Brook flows through the western half of this
wilderness, which ranges from 900 feet to 2,900 feet above sea
level. Most of the wilderness is above 2,500 feet, on a high
plateau with several ponds and bogs. Waterfalls and rocky
streams are found here as well as reflecting pools. The western
section is extremely steep, facing west-northwest toward U.S.
Route 7 and Manchester. Four-and-a-half miles of the
Appalachian/Long Trail cross the northwest tip of the
wilderness.

Moosehorn Wilderness

This wilderness is located within northern
Maine’s Moosehorn National Wildlife Refuge,
a refuge and breeding ground for migratory
birds, endangered species, and other wildlife.
Scientists at Moosehorn have provided valuable
information to stem the decline in the American
Woodcock, also called Timberdoodle. Bald
eagles frequent the refuge, and black bears and
white-tailed deer are common. Ducks, geese,
and loons congregate on more than 50 lakes.

——— —-—;g Presidential Range/Dry River Wilderness

The large glacial cirque known as Oakes Gulf lies at
the headwaters of the Dry River in New Hampshire.
This river — and just to the east the Rocky Branch —
carve sharply down through the heart of this
Wilderness and offer contrast to the surrounding
long, high ridgelines of the Southern Presidential
Range and Montalban Ridge. The Dry River is
something of a misnomer, as anyone who has tried
to cross it after a period of even moderate rain can
attest. The streams in this wilderness are flashy and
swift and run cold and clear from snow that melts
well into the summer.

Photo credits: National Park Service, US Fish and Wildlife Service, and wilderness.net



NH Regional Haze 5-Year Progress Report Page v

SIP SUBMITTAL

Pursuant to the requirements of 40 CFR 51.308(g), (h), and (i), New Hampshire submits this regional
haze progress report as a SIP revision. New Hampshire has adopted this SIP revision in accordance
with federal regulations at 40 CFR 51.102 and 51.103 and state administrative rule Env-A 204.

The following sections address requirements concerning the status of committed control measures,
assessment of current emissions and emission reductions, visibility progress, adequacy of current
monitoring strategy, and any impediments to visibility improvement. Lastly, NHDES asserts that
the original regional haze SIP revision is adequate to achieve continued progress toward the goal of
achieving natural visibility conditions by 2064 for mandatory Class | federal areas affected by
sources in New Hampshire.

New Hampshire’s Regional Haze SIP contains the emission reductions needed to achieve New
Hampshire’s share of emission reductions agreed upon through the regional planning process.
Furthermore, the SIP ensures that regional-haze-causing emissions from New Hampshire will not
interfere with the reasonable progress goals for neighboring states' Class | areas. EPA approved
New Hampshire’s Regional Haze SIP on August 22, 2013 (77 FR 50602). New Hampshire
submitted this SIP to meet the requirements of 40 CFR 51.308 and the visibility-related
requirements of CAA section 110(a)(2) including, but not limited to, 110(a)(2)(D)(i)(Il) and
110(a)(2)(J).

Pursuant to 40 CFR 51.308(g) and 40 CFR 51.102, on August 22, 2014, New Hampshire published
notice of a public hearing and a 30-day public comment period on the regional haze progress report/
SIP revision. New Hampshire held a public hearing regarding the SIP revision on September 23,
2014. Comments submitted by EPA and the Federal Land Managers (FLMs) were addressed and
are incorporated into the final SIP. Those comments are summarized and included in Attachment
K. No comments were received from the general public.

In accordance with 40 CFR 51.308(i), New Hampshire provided the Federal Land Managers an
opportunity for consultation, in person, at least 60 days before holding any public hearing on this
SIP revision. New Hampshire will continue to coordinate with the FLMSs on future revisions to
New Hampshire’s Regional Haze SIP. Section 12 of this document provides details of consultation
with the FLMs.

In summary, this 5-year progress report fulfills all requirements for SIP submittals and periodic
progress reports as set forth in 40 CFR 51.102; 51.103; and 51.308 (g), (h), and (i).


http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=bfaa8c60296c6ff4179d4a9bdb885bbb&rgn=div8&view=text&node=40:2.0.1.1.2.13.9.9&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=bfaa8c60296c6ff4179d4a9bdb885bbb&rgn=div8&view=text&node=40:2.0.1.1.2.3.8.3&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=bfaa8c60296c6ff4179d4a9bdb885bbb&rgn=div8&view=text&node=40:2.0.1.1.2.3.8.4&idno=40
http://des.nh.gov/organization/commissioner/legal/rules/documents/enva200.pdf
http://www.gpo.gov/fdsys/pkg/FR-2012-08-22/pdf/2012-20271.pdf
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5-Year Progress Report Submittal Checklist
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Yes

or

No

Regulation
Citation

Regulation Summary
(not verbatim)

Location in
Report

Comments

51.308(g)(1)

Status of Control Strategies in the
Regional Haze SIP: Does the report
include a list of measures the state
relied upon? (all states)

Sections 3, 4,5

51.308(g)(2)

Emissions Reductions from Regional
Haze SIP Strategies: Does the report
include estimated reduction estimates
for these measures? (all states)

Sections 6, 7

51.308(g)(3)

Visibility Progress: Does the report
include the summaries of monitored
visibility data as required by the
Regional Haze Rule? (states with
Class I areas only)

Section 2

51.308(g)(4)

Emissions Progress: Does the report
provide emissions trends across the
entire inventory for a 5-year period as
required by the Regional Haze Rule?
(all states)

Sections 6, 7

51.308(g)(5)

Assessment of Changes Impeding
Progress: Does the report include an
explicit statement of whether there are
anthropogenic emissions changes
impeding progress? (all states)

Section 8

51.308(g)(6)

Assessment of Current Strategy:

Does the report include an assessment
of whether the state’s haze plan is on
track to meet reasonable progress
goals? (all states)

Section 9

51.308(g)(7)

Review of Monitoring Strategy:

Does the report review the monitoring
plan including any non-IMPROVE
monitors the state is using? (states
with Class | areas only)

Section 10

51.308(h)

Determination of Adequacy:
Does the report (or the transmittal
materials) provide the explicit
determination required by the
Regional Haze Rule? (all states)

Section 11
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SECTION 1 - FEDERAL REGIONAL HAZE PROGRAM REQUIREMENTS
1.1 Background

The federal Clean Air Act (CAA) sets requirements to protect the air-quality-related values of
national parks and wilderness areas. Specifically, Section 169A of the CAA requires the
“prevention of any future, and the remedying of any existing, impairment of visibility in Class |
areas which impairment results from manmade air pollution.”

Areas protected by this portion of the law include national parks exceeding 6,000 acres, wilderness

areas and national memorial parks exceeding 5,000 acres, and all international parks in existence on
August 7, 1977. There are 156 mandatory Class | federal areas in the United States, of which seven
are in the Mid-Atlantic and Northeast Region (Figure 1-1).

Figure 1-1. Nearby Class | Areas

Moosehom Wildemess

Great Gulf Wilderness

Presidential Range - Dry River Wilderness

Lye Brook Wilderness
Acadia NP

Roosevelt Campobello
International Park

Map of

MANE-VU
REGION

Brigantine Wildemess

Section 169A of the CAA directed the U.S. Environmental Protection Agency (EPA) to promulgate
regulations to assure reasonable progress toward meeting the national goal of improved visibility
in Class I areas. OnJuly 1, 1999, the EPA finalized the Regional Haze Rule (published at 64 FR
35714 and codified at 40 CFR 51.300-309). The rule calls for state, tribal, and federal agencies to
work together to improve visibility.

Working with the states,® EPA designated five Regional Planning Organizations (RPOs) (Figure 1-2)
to assist with the coordination and cooperation states needed to address the visibility issue. New
Hampshire is a member of the Mid-Atlantic/Northeast Visibility Union (MANE-VU).

® From this point forward, as used in this report, “state” means either a state or a tribe.


http://www.epa.gov/ttn/oarpg/t1/fr_notices/rhfedreg.pdf
http://www.epa.gov/ttn/oarpg/t1/fr_notices/rhfedreg.pdf
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=bfaa8c60296c6ff4179d4a9bdb885bbb&rgn=div6&view=text&node=40:2.0.1.1.2.13&idno=40
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Figure 1-2. U.S. Regional Planning Organizations
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States in the Mid-Atlantic and Northeast region, along with Federal Land Managers (FLMs) and
EPA, worked together through MANE-VU to develop strategies for reducing the haze that obscures
natural vistas at mandatory Class | areas. A NESCAUM report* prepared for MANE-VU determined
that the predominant cause of haze pollution in Northeast parks and wilderness areas is sulfate
particles (aerosols) present in, or formed from, emissions when coal or oil is burned to provide heat
and power to homes, businesses, and industries. Additional pollutants — especially oxides of nitrogen
and organic carbon — contribute to regional haze. Sources of these other pollutants include
emissions from power plants, boilers, furnaces, motor vehicles, and other fuel-burning equipment
(including wood combustion devices), and natural sources such as forest fires.

EPA’s Regional Haze Rule requires states to revise their State Implementation Plans, or SIPs, to
reduce the pollution that causes visibility impairment. These plans establish reasonable progress goals
and emission reduction strategies for various air pollution sources — including point sources, area
sources, and mobile sources (both on-road and non-road) — whose emissions are harmful to visibility
at Class | areas.

1.2 Summary of the Requirements for Periodic Progress Reports

40 CFR 51.308(g) requires New Hampshire to submit a report to EPA every 5 years that evaluates
progress toward the reasonable progress goal for each mandatory Class | federal area located within
the state and each mandatory Class | federal area located outside the state that may be affected by
emissions from within the state. The 5-year progress report is intended to fulfill the requirements of
40 CFR 51.308(g), (h), and (i) and must be in the form of a SIP revision that complies with the
procedural requirements of 40 CFR 51.102 and 51.103. The following paragraphs summarize those
requirements.

* NESCAUM, “Contributions to Regional Haze in the Northeast and Mid-Atlantic United States,” August 2006; available
at http://www.nescaum.org/documents/contributions-to-regional-haze-in-the-northeast-and-mid-atlantic--united-states.
NESCAUM is the Northeast States for Coordinated Air Use Management, a regional association which includes the 6
New England states (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont) plus New York
and New Jersey.



http://www.nescaum.org/documents/contributions-to-regional-haze-in-the-northeast-and-mid-atlantic--united-states
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1.2.1 General and Procedural Requirements

The submission of New Hampshire's first 5-year periodic progress report occurs more than half-way
through the initial 10-year planning period from 2008 to 2018. Because EPA has accepted January
29, 2010, as the official submittal date of New Hampshire’s first regional haze SIP, the actual
regulatory deadline for this progress report is January 29, 2015.

This report was prepared and submitted in accordance with the following federal requirements:

40 CFR 51.102 - provide notice of SIP public comment periods and hearings;
40 CFR 51.103 — submit the SIP revision in accordance with specified requirements;

40 CFR 51.308(g) — evaluate progress toward the reasonable progress goals established in
the initial SIP for each mandatory Class | federal area located within the state and each
mandatory Class | federal area located outside the state which may be affected by emissions
from within the state;

40 CFR 51.308(h) — determine the adequacy of the existing implementation plan; and

40 CFR 51.308(i) — provide continued coordination with other states with Class | areas
impacted by New Hampshire and consult with FLMs at least 60 days prior to any public
hearing in order to maintain and improve visibility in Class | areas.

1.2.2 Required Elements of the Progress Report

Pursuant to 40 CFR 51.308(qg), periodic progress reports must contain at a minimum the following
elements:

1)

)

©)

(4)

A description of the status of implementation of all measures included in the implementation
plan for achieving reasonable progress goals for mandatory Class | federal areas both within
and outside the state.

A summary of the emissions reductions achieved throughout the state through
implementation of the measures described in paragraph (1).

For each mandatory Class | federal area within the state, an assessment of the following
visibility conditions and changes, with values for most impaired and least impaired days
expressed in terms of 5-year averages of these annual values:

- the current visibility conditions for the most impaired and least impaired days;

- the difference between current visibility conditions for the most impaired and least
impaired days and baseline visibility conditions; and

- the change in visibility impairment for the most impaired and least impaired days
over the past 5 years.

An analysis tracking the changes over the past 5 years in pollutant emissions contributing to
visibility impairment from all sources and activities within the state. Emissions changes
should be identified by type of source or activity. The analysis must be based on the most
recent updated emissions inventory, with estimates projected forward as necessary and
appropriate, to account for emissions changes during the applicable 5-year period.
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(5) An assessment of any significant changes in anthropogenic emissions within or outside the
state that have occurred over the past 5 years that have limited or impeded progress in
reducing pollutant emissions and improving visibility.

(6) An assessment of whether the current implementation plan elements and strategies are
sufficient to enable the state, or other states with mandatory Class | federal areas affected by
emissions from the state, to meet all established reasonable progress goals.

(7) For any state with a Class | area, a review of the state’s visibility monitoring strategy and
any modifications to the strategy as necessary.

Each of these required elements is addressed in subsequent sections of this report.
1.2.3 Required State Actions

Based on the required calculations and assessments in the progress report, the state must take one of
four actions as specified in 40 CFR 51.308(h):

(1) If the state determines that the existing implementation plan requires no further substantive
revision at this time in order to achieve established goals for visibility improvement and
emissions reductions, the state must provide to the EPA Administrator a negative declaration
that further revision of the existing implementation plan is not needed at this time.

(2) If the state determines that the implementation plan is or may be inadequate to ensure
reasonable progress due to emissions from sources in another state(s) which participated in a
regional planning process, the state must provide notification to the EPA Administrator and
to the other state(s) which participated in the regional planning process with the states. The
state must also collaborate with the other state(s) through the regional planning process for
the purpose of developing additional strategies to address the plan's deficiencies.

(3) Where the state determines that the implementation plan is or may be inadequate to ensure
reasonable progress due to emissions from sources in another country, the state shall provide
notification, along with available information, to the EPA Administrator.

(4) Where the state determines that the implementation plan is or may be inadequate to ensure
reasonable progress due to emissions from sources within the state, the state shall revise its
implementation plan to address the plan's deficiencies within one year.

1.3 MANE-VU Regional Course of Action

The reasonable progress goals adopted by the MANE-VU Class | states represent implementation of
the regional course of action set forth by MANE-VU on June 20, 2007 in two resolutions: “Statement
of the Mid-Atlantic/Northeast Visibility Union (MANE-VU) Concerning a Course of Action within
MANE-VU toward Assuring Reasonable Progress,” and “Statement of The Mid-Atlantic/Northeast
Visibility Union (MANE-VU) Concerning a Request for a Course of Action by States Outside of
MANE-VU toward Assuring Reasonable Progress.” These two resolutions are components of what
is commonly known as the MANE-VU Ask.”

® Both statements may be found in Attachment E to New Hampshire’s Regional Haze SIP at
http://des.nh.gov/organization/divisions/air/do/asab/rhp/sip.htm.



http://des.nh.gov/organization/divisions/air/do/asab/rhp/sip.htm
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MANE-VU modeling demonstrated that the control strategies for meeting the Reasonable Progress
Goals would enable all MANE-VU Class | areas to meet their targets for visibility improvement in
2018. These control strategies included On-the-Books / On-the-Way (OTB/OTW) and Beyond-on-
the-Way (BOTW) measures (see Section 7.2.1) as well as the additional control measures described in
Sections 1.3.1 and 1.3.2, below.

1.3.1 Requested Action within MANE-VU

On June 20, 2007, the Mid-Atlantic and Northeast States agreed to pursue a coordinated course of
action that would assure reasonable progress in reducing regional haze at mandatory Class | federal
areas within the MANE-VU region. The coordinated effort would also leverage the multi-pollutant
benefits that such measures may provide for the protection of public health and the environment.
This course of action went beyond OTB/OTW and BOTW measures to include the adoption and
implementation of the following emission control strategies by the MANE-VU states, as appropriate
and necessary:

o Timely implementation of BART requirements.

e A 90% or greater reduction in sulfur dioxide (SO,) emissions from each of the electric
generating unit (EGU) stacks identified by MANE-VU as reasonably anticipated to cause or
contribute to impairment of visibility in each mandatory Class | federal area in the MANE-
VU region — comprising 167 stacks in total.® If it were determined to be infeasible for a
state to achieve that level of reduction from a targeted unit, equivalent alternative measures
would be pursued in such state.

e A low-sulfur fuel oil strategy in the inner zone states (New Jersey, New York, Delaware,
and Pennsylvania, or portions thereof) to reduce the sulfur content of: distillate oil to 0.05%
sulfur by weight (500 ppm) by no later than 2012, of #4 residual oil to 0.25% sulfur by
weight by no later than 2012, of #6 residual oil to 0.3 — 0.5% sulfur by weight by no later
than 2012, and to further reduce the sulfur content of distillate oil to 15 ppm by 2016.

o A low-sulfur fuel oil strategy in the outer zone states (the remainder of the MANE-VU
region) to reduce the sulfur content of distillate oil to 0.05% sulfur by weight (500 ppm) by
no later than 2014, of #4 residual oil to 0.25 — 0.5% sulfur by weight by no later than 2018,
and of #6 residual oil to no greater than 0.5% sulfur by weight by no later than 2018, and to
further reduce the sulfur content of distillate oil to 15 ppm by 2018, depending on supply
availability.

« Continued evaluation of other control measures, including energy efficiency, alternative
(clean) fuels, additional measures to reduce SO, and nitrogen oxide (NOy) emissions from
all coal-burning facilities by 2018, and new source performance standards for wood
combustion. These and other measures would be evaluated during the consultation process
to determine whether they were reasonable.

This long-term strategy to reduce and prevent regional haze would allow each state up to ten years
to pursue adoption and implementation of reasonable NO, and SO, control measures.

Note that NHDES did not include MANE-VU’s low-sulfur fuel oil strategy in New Hampshire’s
initial regional haze SIP as an enforceable control measure but did include a commitment to
evaluate this strategy further for possible implementation by 2018.

® The list of 167 stacks is available from the web address in the previous footnote.
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1.3.2 Requested Action outside MANE-VU

Also on June 20, 2007, the MANE-VU states adopted a statement requesting that states outside the
MANE-VU region identified as contributing to visibility impairment in the MANE-VU mandatory
Class | federal areas pursue a course of action similar to that of the MANE-VU states. This course
of action would assure reasonable progress toward preventing any future, and remedying any
existing, impairment of visibility in those Class | areas. The requested course of action for the non-
MANE-V U states called for the adoption and implementation of the following emission control
strategies, as appropriate and necessary:

o Timely implementation of BART requirements.

e A 90% or greater reduction in sulfur dioxide (SO,) emissions from each of the electric
generating unit (EGU) stacks identified by MANE-VU as reasonably anticipated to cause or
contribute to impairment of visibility in each mandatory Class | federal area in the MANE-
VU region — comprising 167 stacks in total.” If it were determined to be infeasible for a
state to achieve that level of reduction from a targeted unit, equivalent alternative measures
would be pursued in such state.

e The application of reasonable controls on non-EGU sources resulting in a 28% reduction in
non-EGU SO, emissions by 2018, relative to on-the-books/on-the-way 2018 projections
used in regional haze planning — a reduction equivalent to that which would be achieved
through MANE-VU’s low-sulfur fuel oil strategy.®

« Continued evaluation of other control measures, including measures to reduce SO, and
nitrogen oxide (NOy) emissions from all coal-burning facilities by 2018, and promulgation
of new source performance standards for wood combustion. These and other measures
would be evaluated during the consultation process to determine whether they were
reasonable.

This long-term strategy to reduce and prevent regional haze would allow each state up to ten years
to pursue adoption and implementation of reasonable NOy and SO, control measures.

7 See footnote 6.

8 MANE-VU requested the 28 percent reduction in emissions from non-EGU sources outside the MANE-VU region as
being equivalent to the 2018 projected emission reductions that would result from implementation of the low-sulfur fuel
oil strategy within the MANE-VU region. This request intentionally omitted reference to specific control measures, as
the MANE-VU states thought that each contributing non-MANE-VU state should be allowed to determine the most
reasonable way to achieve the requested reduction.
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SECTION 2 - CHANGES IN VISIBILITY AT CLASS | AREAS IN THE STATE

2.1 Requirements to Track Visibility Progress

The ultimate goal of the Regional Haze Rule is to restore natural visibility conditions to each of
the 156 Class | areas identified in the 1977 Clean Air Act Amendments by 2064. The regional
haze SIPs must contain measures that make “reasonable progress” toward this goal by reducing
anthropogenic emissions that cause haze. For each Class | area, there are three metrics of visibility
that enter into the determination of reasonable progress: 1) baseline conditions, 2) natural conditions
(in 2064), and 3) current conditions.

40 CFR 51.308(g)(3) of the Regional Haze Rule requires states with Class | areas to assess the
current visibility conditions for the five years of most recent visibility data, compare those
conditions to baseline visibility conditions for the 2000-2004 period, and assess the change in
visibility impairment over the past five years for each area. To lessen the influence of year-to-year
variability, the Regional Haze Rule mandates the use of 5-year average visibility values for the 20%
best (least impaired) and 20% worst (most impaired) days in determining visibility progress.

Progress in improving visibility at Class | areas is measured via the IMPROVE (Interagency
Monitoring of Protected Visual Environments) monitoring network. A coalition composed of the
National Park Service (NPS), the Fish and Wildlife Service (FWS), the Bureau of Land Management
(BLM), the Forest Service (FS) and the USEPA established the IMPROVE program in response to
the 1977 CAA amendments. This monitoring network has collected speciated fine aerosol and
related visibility data in or near Class | federal areas since 1988.

2.2 Visibility Progress — General Assessment

MANE-VU states with mandatory Class | federal areas adopted in their regional haze SIPs a set
of goals for visibility improvement by 2018. These intermediate goals were approved by EPA as
representing reasonable progress toward the restoration of natural visibility conditions at Class |
areas by 2064. Table 2-1 presents observed visibility values, expressed in deciviews, for MANE-
VU’s Class | areas versus the corresponding short-term (2018) and long-term (2064) visibility goals.
The 5-year average deciview values for the periods 2000-2004 and 2009-2013 are presented along
with visibility improvements. The data indicate that all MANE-VU Class | areas have seen reduced
haze levels since 2000-2004 and are, in fact, already surpassing their 2018 reasonable progress goals.

For the assessment of visibility progress, the Regional Haze Rule, at 40 CFR 51.308(g)(3), requires
a determination of the change in visibility impairment for the most impaired and least impaired days
over the past five years. This would involve a comparison of the 2009-2013 mean values against
the 2004-2008 mean values for each Class | area. The comparison in Table 2-1 uses the 2000-2004
mean values, instead, to provide a better representation of visibility progress since the beginning of
the current planning period. All sites have seen improvements of approximately 5-6 deciviews on
the 20 percent worst days and approximately 1-2 deciviews on the 20 percent best days through
2013. The observed rates of improvement exceed prior projections and are mainly due to regional
emission reductions of haze-causing pollutants in the past decade. While continued improvement is
expected, past rates may not be indicative of future visibility progress.


http://vista.cira.colostate.edu/improve/
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Table 2-1. Observed Visibility vs. Established Visibility Goals (deciviews)

Class | Area 2000-2004 | 2009-2013 Diffe_re_npe = 2013 2018 2064 Goal
IMPROVE* Site 5-Year 5-Year Visibility Annual | Reasonable (l_\lgtg_ral
Average | Average | Improvement | Average | Progress Goal | Visibility)
20% Worst Days
Acadia National Park 22.9 17.9 5.0 16.5 19.4 12.4
Moosehorn Wilderness Area** 21.7 16.8 4.9 159 19.0 12.0
Great Gulf Wilderness Area*** 22.8 16.7 6.1 15.0 19.1 12.0
Lye Brook Wilderness Area 24.4 18.8 5.6 17.5 20.9 11.7
Brigantine Wilderness Area 29.0 23.8 5.2 215 25.1 12.2
20% Best Days
Acadia National Park 8.8 7.0 1.8 6.3 8.3 4.7
Moosehorn Wilderness Area 9.2 6.7 25 6.4 8.6 5.0
Great Gulf Wilderness Area 7.7 59 1.8 54 7.2 3.7
Lye Brook Wilderness Area 6.4 49 15 54 55 2.8
Brigantine Wilderness Area 14.3 12.3 2.0 11.8 14.3 55

* IMPROVE = Interagency Monitoring of Protected Visual Environments program.
** The IMPROVE monitor for Moosehorn Wilderness also represents Roosevelt Campobello International Park.
*** The IMPROVE monitor for Great Gulf Wilderness also represents Presidential Range - Dry River Wilderness Area.

2.3 Visibility Progress — Detailed Assessment

NESCAUM produced a comprehensive study for MANE-VU: “Tracking Visibility Progress, 2004-
2011 (Attachment B). The analysis was performed to determine the extent of progress in meeting
short-term and long-term visibility goals under the Regional Haze Rule. This technical document
examined visibility data collected from IMPROVE’s Class | area monitors, starting with the historic
baseline period of 2000-2004 and ending with 2009-2011, the last 5-year period for which data
were available at the time of the report.

The results of the NESCAUM analysis are summarized as following:

e There are definite downward trends in overall haze levels at the Class | areas in and adjacent
to the MANE-VU region.®

« Based on 5-year rolling averages demonstrating progress since the 2000-2004 baseline
period, the MANE-VU Class | areas appear to be on track to meet their 2018 reasonable
progress goals (RPGs) for both best and worst visibility days.

e The trends in visibility improvement are mainly driven by large reductions in sulfate light
extinction and, to a lesser extent, nitrate light extinction.

e Levels of organic carbon mass (OCM) and light absorbing carbon (LAC) appear to be
approaching natural background levels on days of best visibility at most of the MANE-VU
Class | areas.

e In some cases, the levels set by the 2018 reasonable progress goals have already been met,
and progress beyond those goals appears achievable.

° New Hampshire’s regional haze SIP has previously shown that sources in New Hampshire do not contribute
significantly to visibility impairment in Class | areas outside the MANE-VU region. The same is true for visibility
impairment at Brigantine Wilderness Area, for which New Hampshire’s contribution to total sulfate aerosol is less than
1 percent. References to Brigantine and non-MANE-VU Class | areas are included for context only and do not signify
any obligation on New Hampshire’s part with respect to visibility at those locations.
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o Although the Brigantine Wilderness Area in New Jersey is on track to meet its 2018
reasonable progress goals, challenges remain. Sulfate light extinction levels are higher at
this site than at others across the region. Additional sulfate reductions would be effective in
reducing overall haze levels at Brigantine.*

2.3.1 Graphical Analysis of Visibility Trends

Figures 2-1 through 2-5, taken from the NESCAUM study and updated with visibility values for 2012
and 2013, display the annual average deciview (haze index) levels on the 20 percent worst and 20
percent best visibility days for each MANE-VU Class | area. The observational data cover the period
2000-2013 and are shown in relation to established visibility goals to facilitate interpretation. The
MANE-VU Class | areas are graphed individually and arranged in approximately north-to-south order.
Corresponding numerical data (through 2011) are found in Table A-1 of the NESCAUM report
(Attachment B).

The visibility graphs have been drawn using the following conventions:

e Blue and purple diamonds represent annual average deciview values for best and worst
visibility days, respectively.

e Solid red (worst) and blue (best) lines represent 5-year-back rolling averages.

e Red (worst) and black (best) plus signs represent the 2018 reasonable progress goals
established in New Hampshire’s regional haze SIP.

e Red (worst) and black (best) dotted lines represent hypothetical glidepaths to meet the 2018
reasonable progress goals.

e Red (worst) and black (best) dashed lines represent hypothetical glidepaths to meet long-
term natural visibility goals. The worst-day glidepath is also called the “uniform rate of
progress” line, and the best-day glidepath is also called the “no degradation” line.*!

e The grey region denotes the range of 20 percent best to 20 percent worst haze levels
expected to occur under natural conditions. By design, the uniform rate of progress line
intersects with the upper limit of the grey area in 2064.

These figures indicate that, from 2000 to 2013, haze levels declined on the best and worst days
across the entire region. Visibility trends documented in the last NESCAUM report*? for the period
ending in 2008 largely continued through 2010. Most Class | areas experienced a relatively steep
drop in deciview values for the 20 percent worst days between 2007 and 2010, followed by a brief
uptick in haze levels before resumption of the downtrend. This somewhat irregular pattern may be
explained by meteorological variability and changes in regional emissions in the period after 2007.
The 5-year averaging of annual deciview values (represented by solid lines) smooths any short-term
effects and validates the general trend toward improved visibility on both best and worst days over
the period analyzed.

10 See footnote 9.

1 For the Brigantine Wilderness Area, whose haze levels on the 20 percent best days during the 2000-2004 baseline
period were higher than estimated natural conditions on the 20 percent worst days, the no degradation line (representing
the long-term best-day goal) is higher than the uniform rate of progress line (representing the long-term worst-day goal)
at dates approaching 2064. This nonsensical situation is an artifact of technical guidance and only represents stated
visibility goals, not anticipated results.

2 NESCAUM, “Tracking Visibility Progress, 2004-2008,” MANE-VU Technical Memorandum, May 12, 2010;
available at http://www.nescaum.org/documents/tracking-progress-final-05-12-10.pdf.



http://www.nescaum.org/documents/tracking-progress-final-05-12-10.pdf

NH Regional Haze 5-Year Progress Report

Figure 2-1. Visibility Progress at Acadia National Park
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Figure 2-2. Visibility Progress at Moosehorn Wilderness Area
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Figure 2-3. Visibility Progress at Great Gulf Wilderness Area
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Figure 2-4. Visibility Progress at Lye Brook Wilderness Area

30

25

[e)
o
L

iy
w
L

Haze Index (deciviews)

—_
o
L

Range of Natural Haze (20% worst to 20% best)
> Haze Index, Annual - 20% Best Days
< Haze Index, Annual - 20% Worst Days
---- No Degradation
— ——Uniform Rate of Progress
+ Reasonable Progress Goal (RPG) - 20% Best Days
+ RPG - 20% Worst Days
- Straight line path to RPG - 20% Best Days
Straight line path to RPG - 20% Worst Days
— Haze Index, 5-Year Rolling - 20% Best Days
= Haze Index, 5-Year Rolling - 20% Worst Days

2000-2011 LYBR site
- 2012 LYEB site

T
o o
o —
o o
o™ o~

2020

2030 4

Year

2080 1

2040 4
2050

Page 11



NH Regional Haze 5-Year Progress Report Page 12

Figure 2-5. Visibility Progress at Brigantine Wilderness Area
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2.3.2 Light Extinction Trends from Constituent PM

In addition to analyzing overall visibility trends at the Class | monitor sites, NESCAUM examined
the underlying air quality data for changes in particulate matter (PM) constituent contributions to
visibility impairment. The report “Tracking Visibility Progress, 2004-2011” (Attachment B) includes
a series of figures depicting annual haze levels broken down by PM constituent contributions on the
20 percent best and 20 percent worst visibility days for each Class I area. Individual contributions
are shown as stacked bar charts for sulfate, nitrate, OCM, LAC, soil, course mass, sea salt, and
Rayleigh scattering (natural light extinction). The best- and worst-day charts for Acadia National
Park, reproduced below in Figure 2-6, will serve to illustrate. Charts for the other Class | sites may
be found in the attached report.

These graphical analyses confirm that improving visibility at MANE-VU Class | areas is due primarily
to reductions in sulfate impacts on the most impaired days. At the same time, a general decline in
sulfate, OCM, and nitrate impacts has resulted in improving visibility on the least impaired days.

NESCAUM’s charts reveal that, for the two Class | area monitors in Maine (Acadia and
Moosehorn), the average contribution from sulfate aerosol on the 20 percent worst days has fallen
steadily since the baseline years of 2000-2004. At the other MANE-VU sites, a similar trend in
sulfate contribution occurred until around 2008-2009, after which there were no notable changes in
sulfate impact. Within the MANE-VU region overall, sulfate’s contribution to total light extinction
on the 20 percent worst days declined from about 60-75 percent to about 45-55 percent, depending
on the Class | area location, over the period examined. As the absolute concentrations of sulfate
aerosol have decreased, the other contributors to light extinction have assumed greater importance
on a percentage basis.
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In summary, sulfate continues to be the largest contributor to light extinction at all MANE-VU
Class I areas, followed by OCM, nitrate, and light-absorbing carbon. Light extinction from soil and
sea salt, which help indicate the extent to which natural processes contribute to overall haze levels,
is relatively insignificant by comparison. Based on NESCAUM'’s analyses, reductions in sulfate
and nitrate aerosols appear to be the main cause of trending improvements in best- and worst-day
visibility. Additional details are available in the attached NESCAUM report.

Figure 2-6. PM Constituent Contributions to Haze Levels
at Acadia National Park on Best and Worst Visibility Days
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SECTION 3 - STATUS OF BART MEASURES IN THE REGIONAL HAZE SIP
3.1 Requirement to Track BART Implementation

In the 1977 Amendments to the CAA, the U.S. Congress directed EPA and the states to identify
existing major stationary sources that had been in operation for no more than 15 years and that
caused or contributed to visibility impairment in national parks and wilderness areas designated as
mandatory Class | federal areas. Those sources were to install and operate best available retrofit
technology (BART) to reduce their impacts on Class | areas.

40 CFR 51.308(g)(1) of the Regional Haze Rule requires that the state’s 5-year progress report
describe the implementation status of all measures included in the SIP for achieving reasonable
progress goals for Class | areas within and outside the state. As noted in Section 1, New Hampshire
and the other MANE-VU Class | states relied in part on the timely implementation of BART to
meet these goals. Affected sources are required to comply with any BART determinations as
expeditiously as practicable, but no later than five years after EPA’s approval of the SIP. New
Hampshire’s regional haze SIP revision was more specific in that it required the state’s two BART
sources to implement BART control measures by July 1, 2013.

Thus, MANE-VU’s Class | areas are already benefiting from implementation of BART controls in
New Hampshire and elsewhere within the MANE-VU region. Further visibility benefits are likely to
accrue from new emission controls at BART-eligible facilities located in states outside the MANE-VU
region. However, the previously conducted MANE-VU modeling associated with the determination
of reasonable progress goals did not account for BART control measures in the non-MANE-VU states.
Consequently, the modeled visibility projections for MANE-VU’s Class | areas do not include the
additional visibility improvements that would result from such external efforts.

3.2 Status of BART Measures

EPA regulations and guidance allowed states to rely on the Clean Air Interstate Rule (CAIR) as
satisfying BART requirements for SO, and NOx for certain electricity generating units. However,
most CAIR states in the MANE-VU region made individual determinations for BART-eligible
EGUs instead of more broadly relying on CAIR to meet the requirements of BART. CAIR was
challenged in court and remanded to EPA for revision. In 2011, EPA replaced CAIR with the
Cross-State Air Pollution Rule (CSAPR). CSAPR itself was challenged, then vacated, and finally
reinstated following an appeal by EPA to the U.S. Supreme Court. (See Section 4.3.1 for details.)

New Hampshire was never a CAIR state and, consequently, did not rely on this program to meet
SIP requirements for in-state BART-eligible units. However, New Hampshire has counted on the
emission reductions that BART would produce in upwind states and therefore has an interest in the
final resolution of CAIR/CSAPR.

Attachment C is a memorandum from Paul Miller of NESCAUM to MANE-VU summarizing
states’ actions relative to the MANE-VU Ask, including synopses of the individual states” BART
determinations and implementation status as of March 28, 2013. The memo includes a few
instances in which states employed alternatives to BART to fulfill regional haze SIP requirements.
New Hampshire has two units subject to BART, both of which are EGUs owned and operated by
Public Service of New Hampshire (PSNH): Merrimack Station Unit 2 and Newington Station
Unit 1. The BART control measures for these units are enforceable through a combination of


http://www.epa.gov/cair/
http://www.epa.gov/airtransport/CSAPR/
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existing permit conditions and administrative rules, including New Hampshire Administrative Rule
Env-A 2300: Mitigation of Regional Haze, which was adopted into the SIP with an effective date of

September 21, 2012 (Table 3-1)."

Table 3-1. New Hampshire BART Controls and Implementation Status

BART Controls/

Compliance

Pollutant Emission Limitations NH Regulatory Citations Deadline Status
PSNH Merrimack Station Unit 2
SO, Fuel sulfur limits Administrative Rule Env-A 1604.01: | N.A. Pre-existing requirement

Maximum Sulfur Content
Allowable in Coal

Flue gas desulfurization Administrative Rule Env-A 2300: | July 1,2013 | FGD is currently operating with 90+
(FGD), with required SO, Muitigation of Regional Haze, percent SO, reduction. Maximum
percent reduction set at paragraph 2302.01(b)(1); sustainable rate is being evaluated.
maximum sustainable rate, Findings are December 31, 2014,
but not less than 90% as a Temporary permit for FGD system and will be incorporated as permit
calendar monthly average (TP-0008) condition ~ 2015.
NOx | SCR (pre-existing); Administrative Rule Env-A 2300: July 1,2013 | Emission limit is in effect.
Muitigation of Regional Haze, Reference to Env-A 2300 will be
NOXx emission limit of 0.30 | paragraph 2302.01(b)(2) included in facility’s Title V
Ib/MMBtu, 30-day rolling operating permit (TV-0055) ~ 2015.
average
PM Two ESPs in series (pre- Administrative Rule Env-A 2300: July 1,2013 | Emission limit is in effect.
existing); Muitigation of Regional Haze, Reference to Env-A 2300 will be
paragraph 2302.01(b)(3) included in facility’s Title V
TSP emission limit of 0.08 operating permit (TV-0055) ~ 2015.
Ib/MMBLtu
PSNH Newington Station Unit 1
SO, SO, emission limit of 0.50 | Administrative Rule Env-A 2300: July 1,2013 | Emission limit is in effect.
Ib/MMBtu, 30-day rolling Muitigation of Regional Haze, Reference to Env-A 2300 will be
average, applicable to any paragraph 2302.02(a) included in facility’s Title V
fuel type or mix operating permit (TV-0054) ~ 2015.
NOx Low-NOXx burners, overfire | Administrative Rule Env-A 2300: N.A. Emission limit is in effect.
air, and water injection (pre- | Mitigation of Regional Haze, (Existing Reference to Env-A 2300 will be
existing); paragraph 2302.02(b) controls are included in facility’s Title V
BART.) operating permit (TV-0054) ~ 2015.
NOx emission limits of 0.35
Ib/MMBtu with oil and 0.25
Ib/MMBtu with oil/gas, 24-
hour calendar day average
PM Electrostatic precipitator Administrative Rule Env-A 2300: N.A. TSP emission limit is revised.
(pre-existing); Muitigation of Regional Haze, (Existing Associated rule revision is
paragraph 2302.02(c) controlsare | submitted for inclusion in the SIP.
TSP emission limit of 0.04 BART.) Reference to Env-A 2300 will be

Ib/MMBtu

included in facility’s Title V
operating permit (TV-0054) ~ 2015.

3 A revision to Env-A 2302.02 provides for a new, lower TSP emission limit of 0.04 Ib/MMBtu for Newington Station, as

listed in the table. The adopted rule is submitted herewith for SIP approval; see Attachment E.



http://des.nh.gov/organization/commissioner/legal/rules/documents/env-a2300.pdf
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40 CFR 51.308(e)(1)(v) requires that each source subject to BART maintain the required control
equipment and establish procedures to ensure such equipment is properly operated and maintained.
New Hampshire’s SIP meets this requirement by including in the Title V operating permit for each
BART source provisions to ensure proper operation and maintenance of the control equipment.
Note that, because New Hampshire does not have a merged construction permitting and Title V
permitting program, requirements related to BART first need to be placed into a state temporary
permit (i.e., construction permit) before they can be incorporated subsequently into a Title V
operating permit.
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SECTION 4 - STATUS OF CONTROL MEASURES FOR EGUs
4.1 Requirement to Track Implementation of EGU Control Measures

As noted in the preceding section, 40 CFR 51.308(g)(1) requires that the 5-year progress report
describe the implementation status of all measures included in the SIP for achieving reasonable
progress goals for Class | areas within and outside the state. Section 1 of this report outlines the
strategy adopted by New Hampshire and the other MANE-VU states for achieving these goals. The
MANE-VU strategy relies in part on emission reductions by 2018 from the top 167 (targeted) EGU
sources or equivalent control measures in the states where those sources are located. This section
describes the status of those and other EGU control measures, with emphasis on New Hampshire's
actions. Note that there is some overlap between units subject to BART (see Section 3) and the
EGUs covered in this section.

4.2 Focus on Sulfates and EGUs

The MANE-VU Contribution Assessment'* produced a conceptual model of regional haze in which
sulfate emerged as the most important constituent of haze-forming fine particle pollution and the
principal cause of visibility impairment across the region. This model is supported by NESCAUM’s
more recent analysis of light extinction trends described in Section 2.3.2.%°

The Contribution Assessment found that, in 2002, SO, emissions originating within MANE-VU
were responsible for approximately 25 percent of total sulfate aerosol at MANE-VU Class | areas.
Sources in the Southeast and Great Lakes regions were responsible for about 15 to 25 percent each.
Sources in the Midwest and Canada were responsible for most of the remainder. Point sources
dominated the inventory of SO, emissions. In response to these findings, MANE-VU designed its
long-term strategy to include additional control measures on SO, sources within the MANE-VU
region and in neighboring states that contribute significantly to regional haze at MANE-VU Class |
Areas. Electrical generating units were identified as the largest source category contributing to
these emissions, and EPA’s Clean Air Interstate Rule was the strategy of choice for most states to
reduce SO, emissions from EGUs by 2018.

4.3 EGU Control Measures Included in the SIP

Since 2002, various control measures to reduce emissions from EGUs have been realized through a
number of mechanisms, including CAIR, individual state programs, federal consent agreements,
and source-specific permitting actions. The EGU emissions used in MANE-VU’s modeling to help
determine reasonable progress goals are described in an August 2009 document.*® Changes in
emissions since 2002 are summarized in Sections 6 and 7 of this report. The following information
describes the status of EGU control measures included in the SIP that have been effective in
reducing regional-haze-causing emissions.

14 See footnote 4.

15 Unlike NESCAUM’s graphical analysis, the Contribution Assessment was based on particle mass. Light extinction
and particle mass are two different ways of representing visibility impairment and do not yield identical results.

16 Alpine Geophysics, LLC and MARAMA, “Documentation of 2018 Emissions from Electric Generating Units in the
Eastern United States for MANE-VU’s Regional Haze Modeling,” final report, August 16, 2009; available at
http://www.marama.org/publications_folder/EGU_Projections_Summary Final Aug_2009.pdf.



http://www.marama.org/publications_folder/EGU_Projections_Summary_Final_Aug_2009.pdf
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4.3.1 Clean Air Interstate Rule and Cross-State Air Pollution Rule

On May 12, 2005, the EPA promulgated CAIR, which required reductions in emissions of SO,
and/or NOx from large fossil-fuel-fired EGUs in 27 eastern states, including MANE-VU members
Massachusetts, Connecticut, New York, New Jersey, Pennsylvania, Delaware, and Maryland, plus
the District of Columbia. These emission reductions were among the many inputs to the MANE-
VU 2018 modeling projections. The U.S. Court of Appeals for the D.C. Circuit ruled on petitions
for review of CAIR and CAIR federal implementation plans, including their provisions establishing
the CAIR NOy annual, NOx ozone season, and SO, trading programs. On July 11, 2008, the court
issued an opinion vacating and remanding these rules. However, parties to the litigation requested
rehearing of aspects of the court's decision, including the vacatur. The court’s subsequent ruling of
December 23, 2008, to remand without vacatur left CAIR in place until EPA issued a new rule to
replace CAIR in accordance with the July 11, 2008, decision.

In separate actions on July 6, 2011, and December 15, 2011, followed by a number of technical
revisions and minor adjustments, the EPA finalized CSAPR as a replacement for CAIR. It was
EPA’s intention that, beginning in 2012, CSAPR would require 28 states in the eastern half of the
United States to reduce power plant emissions: 20 states for annual SO,, annual NOXx, and ozone-
season NOXx; 3 states for annual SO, and annual NOXx; and 5 states for ozone-season NOx only.
The affected MANE-VU states were New York, New Jersey, Pennsylvania, and Maryland. EPA
estimated that CSAPR would reduce EGU emissions by 6,500,000 tons of SO, and 1,400,000 tons
of NOx annually from 2005 levels. These estimates represented a 71 percent reduction in SO, and
a 52 percent reduction in NOx in the covered states.

On August 17, 2012, the U.S. Court of Appeals for the D.C. Circuit vacated CSAPR. On October 5,
2012, EPA requested a rehearing en banc of the CSAPR vacatur. The court denied this request on
January 24, 2013. The U.S. Supreme Court agreed to hear EPA’s appeal of the lower court’s ruling,
and, on April 29, 2014, reversed the D.C. Circuit opinion vacating CSAPR. This program will now
be implemented under a revised schedule beginning in 2015.

4.3.2 State-Specific EGU Control Measures

As a complement to federal actions, the individual MANE-V U states adopted state-specific emission
control measures beyond CAIR that will help to reduce emissions of haze-causing pollutants from
EGUs. The regional modeling used to establish the MANE-VU reasonable progress goals included
a large number of state control measures, including two New Hampshire regulations affecting local
EGUs. These are listed in Table 4-1 along with brief descriptions of their current status.

Table 4-1. Status of New Hampshire EGU Control Measures Included in MANE-VU Modeling

Control Measure Status
Chapter Env-A 2900: Multiple Pollutant Annual Budget Trading and Effective May 13, 2003;
Banking Program, capping NOyx emissions at 3,644 tons per year, SO, readopted October 1, 2011;

emissions at 7,289 tons per year, and CO, emissions at 5,425,866 tons CO, | not submitted to or approved
per year for all existing fossil-fuel fired steam units by December 31, 2006. | by EPA as SIP revision.

Chapter Env-A 3200: NOy Budget Trading Program, limiting ozone Effective July 17, 1998;
season NOy emissions on all fossil-fuel-fired EGUs greater than 15 MW readopted November 2, 2007;
to 0.15 Ib/MMBtu, effective November 2, 2007. approved by EPA as SIP

revision November 14, 2000.



http://www.supremecourt.gov/opinions/13pdf/12-1182_bqm1.pdf
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4.3.3 Controls on Top 167 EGU Sources

With the focus on sulfate emissions and fossil-fuel-fired power plants, MANE-VU reasoned that
large reductions in SO, could be obtained with the addition of cost-effective controls on the largest-
contributing EGUs. Appendix D of MANE-VU’s Contribution Assessment identified 167 EGU
sources in the Northeast, Southeast, and Midwest whose 2002 emissions were most responsible for
visibility impairment at MANE-VU Class | areas (Figure 4-1). Three New Hampshire EGUs were
among the listed units: PSNH Merrimack Station Units 1 and 2, and PSNH Newington Station Unit 1.
(Note that Merrimack 2 and Newington 1 are also BART units — see Section 3.) MANE-VU'’s
long-term strategy called for a 90 percent reduction in SO, emissions from each of these sources, or
equivalent measures where this level of reduction was infeasible for an identified unit.

Figure 4-1. Location of 167 EGU Stacks Contributing the Most to
Visibility Impairment at MANE-VU Class | Areas
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Emission controls such as SO, scrubbers have already been placed on many of the 167 targeted
EGUs, while other units have seen lower utilization or been shut down entirely. As expected,
measurable visibility improvements have occurred at Class | areas as a result of these actions.
Attachment C includes summary descriptions of the actions taken by individual states within and
outside MANE-VU to reduce SO, emissions from the targeted units. The status of New Hampshire’s

three sources is shown below (Table 4-2).
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Table 4-2. Status of SO, Control Measures at Targeted EGUs in New Hampshire

Facility Name / Unit Fuel Control BART Control Control Zgr(ilzlsgﬁ)lng
Type Method Controls | Deadline Status Reductions*
. . 9,390
Merrimack Station scrubber, 90% not . ’
(ORISPL 2364) Unit 1 coal control (min.) required July 1, 2013 | implemented to(r;ség;: )a '
. . 19,866
Merrimack Station scrubber, 90% . '
(ORISPL 2364) Unit2 | % control (min.) yes | July1,2013 | implemented to(gsg(%"”
. . . 4,897
Newington Station fuel oil/ 0.50 Ib/MMBtu . ’
(ORISPL 8002) Unit1 | natural gas | SO, emission limit yes July 1, 2013 | implemented to(g%f )a '

* See Table 6-1 for details.

4.4 Additional Controls on EGUs Expected by 2018

New Hampshire’s long-term strategy for regional haze did not identify additional controls on EGUs
to reduce haze-causing emissions beyond those measures already described in Sections 3 and 4.
However, it should be mentioned that the flue gas desulfurization system for Merrimack Station has
its origins in state law RSA 125-O: Multiple Pollutant Reduction Program, which requires the
reduction of mercury emissions by at least 80 percent from New Hampshire's fossil-fuel-fired power
plants. The 90-percent-plus removal of SO, at Merrimack Station occurs as a co-benefit of FGD
for mercury control that simultaneously fulfills New Hampshire’s separate obligations under BART
and the targeted EGU strategy.

More specifically, RSA 125-0 set limits on the aggregate mercury emissions from PSNH’s
Merrimack and Schiller Stations.!” Although Schiller has no post-combustion emission controls for
either mercury or SO,, the Merrimack Station scrubber, because of its size and performance,
allows both plants to meet the statute’s 80-percent reduction requirement on combined mercury
emissions. Note that RSA 125-0: Sections 1 and 3, requiring an integrated, multi-pollutant
reduction strategy for certain power plants, were submitted to EPA on September 13, 2013, as part
of New Hampshire's infrastructure SIP for the 2010 SO, NAAQS.

Aside from this state standard, fossil-fuel-fired EGUs will be required to meet EPA’s Mercury and
Air Toxic Standards (MATS) for power plants by April 16, 2015, and the 2010 primary 1-hour
NAAQS for SO,. The method(s) of compliance for Schiller Station have not yet been determined
but could further reduce SO, emissions in New Hampshire that contribute to regional haze.

4.5 EGU Retirements or Replacements

40 CFR 51.308(d)(3)(v)(D) of the Regional Haze Rule requires New Hampshire to consider source
retirement and replacement schedules in its long-term strategy. Of particular interest is the future
disposition of New Hampshire’s fossil-fuel-fired EGUs. While recent developments in the oil and
gas industry have forced rapid changes in the power production sector, and some generating units
have experienced sharp reductions in utilization, no retirements or replacements of New Hampshire’s
EGUs have occurred or been announced since the regional haze SIP was first submitted in 2010.

17 Schiller Station, which has two coal-fired units and one wood-fired unit, is a smaller plant than either Merrimack
Station or Newington Station and is not listed among New Hampshire’s BART units or targeted EGUs.

18 Schiller successfully petitioned EPA for a one-year extension to April 16, 2016.
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SECTION 5-STATUS OF ADDITIONAL CONTROL MEASURES IN THE SIP

5.1 Requirement to Track Implementation of Other Control Measures

As previously described, the New Hampshire long-term strategy for visibility improvement includes
the timely implementation of BART controls (Section 3), reductions in SO, emissions from key
EGUs (Section 4), and consideration of additional control measures. In compliance with 40 CFR
51.308(g)(1), this section reports on the status of additional controls not covered in Sections 3 and 4.

5.2 Low-Sulfur Fuel Oil Strategy

In pursuing a regional course of action, the MANE-VU states developed a low-sulfur fuel oil
strategy to be implemented within the region by 2018. As described in Section 1.3.1, this strategy
would reduce the sulfur content of distillate and residual fuel oils, which are used mainly for domestic
space heating and for powering industrial, commercial, and institutional boilers. Several MANE-VU
states have already adopted statutes or regulations implementing this strategy. Summary descriptions
of individual states’ efforts in this regard are included in Attachment C.

New Hampshire did not commit to implementing the low-sulfur fuel oil strategy in its regional haze
SIP but did commit to further evaluation of this strategy for possible implementation by 2018.
Accordingly, New Hampshire maintains an interest in pursuing the low-sulfur fuel oil strategy and is
monitoring progress in surrounding states. Incremental fuel costs and the assurance of fuel supplies
for the various grades of low-sulfur oil are real, but diminishing, concerns as other states’ programs
ramp up. To be successful in New Hampshire, any low-sulfur fuel oil requirement would most likely
be implemented via legislative action rather than NHDES rulemaking. The prospects for such action
are being evaluated at the time of this progress report. A low-sulfur requirement could set fuel sulfur
content limits at levels varying between 25 and 90 percent or more below current standards,
depending on the fuel grade.

Whether or not New Hampshire implements the low-sulfur fuel oil strategy, there will be visibility
benefits resulting from regional adoption of this strategy. Should all neighboring states implement
this strategy in full, it is anticipated that New Hampshire’s fuel oil supply would simply default to
low-sulfur content in response to market conditions.

5.3 State-Specific Control Measures

This section discusses implementation of additional state-specific control measures relevant to New
Hampshire’s regional haze SIP.

5.3.1 Control Measures for NOx Sources

In 2010, New Hampshire readopted, with minor amendments, administrative rule Env-A 1300:
Nitrogen Oxides (NOx) Reasonably Available Control Technology (RACT). Previously numbered
and approved into the SIP as Env-A 1211, this rule establishes RACT standards for certain NOx-
emitting stationary sources located in New Hampshire, to comply with sections 172(c)(1) and
182(b)(2) of the CAA. The rule is applicable to the following stationary source categories: utility
boilers, steam electric boilers, industrial boilers, auxiliary boilers, combustion turbines, internal
combustion engines, asphalt plant rotary dryers, incinerators, wallboard dryers, calcining mills,
calciners, gypsum rock dryers, emergency generators, load shaving units, and miscellaneous
stationary sources. The rule also establishes the criteria and procedures by which a source can
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request alternative RACT emission limits and sets conditions for the use of NOx emission
allowances. Env-A 1300 was readopted with an effective date of October 31, 2010, and
subsequently submitted to EPA as a SIP revision. EPA’s approval of this SIP revision was signed
on July 29, 2014 (79 FR 49458).

5.3.2 Prevention of Significant Deterioration

Class I areas are protected under Title I, Part C of the CAA, which addresses Prevention of
Significant Deterioration of Air Quality (PSD). In particular, section 160 of this part establishes
the purpose “to preserve, protect, and enhance the air quality in national parks, national wilderness
areas, national monuments, national seashores, and other areas of special national or regional
natural, recreational, scenic, or historic value.” PSD is applicable to all major sources (or existing
sources making a major modification) located in an area that is in attainment of the National
Ambient Air Quality Standards. All areas of New Hampshire are subject to PSD.

Administrative rule Env-A 619: Prevention of Significant Deterioration, which was previously
codified as Env-A 623 and approved as a SIP revision on December 27, 2002, spells out the PSD
requirements of New Hampshire’s statewide permit system. The PSD permitting process requires
modeling analyses to assess the potential air quality impacts, including those to visibility, at Class |
areas. PSD permit applicants may conduct such analyses in consultation with NHDES and the
relevant FLM. The most recent revisions to Env-A 600: Statewide Permit System, including Env-A
619, were readopted with an effective date of September 1, 2012. NHDES submitted the amended
rule to EPA for SIP approval on November 15, 2012.

New Hampshire has received and processed only one PSD permit application since the original
regional haze SIP submission. On December 16, 2009, Laidlaw Berlin BioPower, LLC (a.k.a.
Burgess BioPower), Berlin, NH, filed an initial application for a proposed wood-fired power plant.
Following a change in project ownership and NHDES’s detailed review of the application, a
temporary permit was issued allowing construction to proceed.™

Visibility modeling was performed as part of the application process for the BioPower facility. Initial
modeling showed that the potential existed for the biomass boiler’s exhaust plume to cause a
noticeable color difference when viewed against the sky from inside nearby Class | areas.
Subsequent, more-refined modeling showed that the meteorological conditions that might produce
this effect would persist for no more than three hours at a time. Based on the strongest wind speed
in the modeled meteorological data set, it was estimated that the shortest transport time to the Class
| areas was five hours. This would not be enough time for a visible plume to reach those areas
before full dispersion. Thus it was concluded from the modeling results that the power plant would
not impair visibility at New Hampshire’s Class | areas.

5.3.3 Agricultural and Forestry Smoke Management

40 CFR 51.308(d)(3)(V)(E) requires each state to consider smoke management techniques related to
agricultural and forestry management in developing the long-term strategy to improve visibility at
Class I areas. MANE-VU’s analysis of smoke management in the context of regional haze is
documented in “Technical Support Document on Agricultural and Forestry Smoke Management in

19 permit No. TP-0054, issued on July 26, 2010; reissued on November 18, 2011, and November 30, 2012; viewable at
http://www?2.des.state.nh.us/OneStopPub/Air/330079013712-0175TypePermit.pdf.



http://www.gpo.gov/fdsys/pkg/FR-2014-08-21/pdf/2014-19516.pdf
http://www2.des.state.nh.us/OneStopPub/Air/330079013712-0175TypePermit.pdf
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the MANE-VU Region,” September 1, 2006.% As that report notes, fires used for resource benefits
are of far less significance to the total inventory of fine-particle pollutant emissions than other
sources of wood smoke in the region. With respect to PM, s emissions, the largest wood smoke
source categories in the MANE-VU region are residential wood combustion (73 percent); open
burning (15 percent); and industrial, commercial, and institutional wood combustion (9 percent).
Fires that are covered under smoke management plans, including agricultural and prescribed forest
burning, constitute less than one percent of total wood smoke emissions in the MANE-VU states.

Wildfires within the region are also relatively small and infrequent contributors to regional PM
emissions. MANE-VU’s Class | areas are occasionally affected by wildfire smoke emissions from
other regions, such as occurred from lightning-induced forest fires in Quebec Province in July 2002
and May 2010. These natural wildfire smoke emissions are not considered controllable — and, in
fact, are counted as part of natural background conditions. In any case, unplanned fires make up
only a minor fraction of wood burning emissions.

Smoke from all sources accounts for only a small percentage of the fine-particle mass that is the
cause of regional haze. As documented in MANE-VU’s Contribution Assessment, elemental
carbon, the main ingredient of smoke, contributed 3 to 4 percent of fine-particle mass on days of
worst and best visibility. Additionally, elemental carbon absorbs light more readily than it scatters
light. When all facts are considered, it is reasonable to conclude that smoke emissions from
controlled agricultural and forestry burning contribute, on an average annual basis, only a small
fraction of one percent to total light extinction on days of both good and poor visibility.

This is not to say that individual events, including prescribed burns, will not have short-term
visibility impacts. Such impacts are addressed by the New Hampshire Prescribed Fire Council in
its recommended standards?* for planning and implementing prescribed burns. The U.S. Forest
Service and NHDES are members of the council and assisted in the development of these standards.
Chapter 10 of the standards, which covers smoke management and air quality, recommends as
follows: “The burn plan will screen for all smoke sensitive features within one and five miles of the
planned burn, and identify measures for minimizing negative impacts of smoke to these features.”
Class I areas are not specifically identified as smoke sensitive features. However, both of New
Hampshire’s Class | areas are within the White Mountain National Forest; thus, the FLM (in this
case, the U.S. Forest Service) would be informed of any planned burn in nearby lands. For any
prescribed fire within the WMNF, the burn plan would have to meet the FLM’s own requirements
for protection of Class | areas, which are more stringent than the New Hampshire Prescribed Fire
Council’s standards.

Chapter 13 of the Fire Council’s recommended standards includes a section on air quality, with
references to the CAA, the NAAQS, PSD, and the Regional Haze Rule. The two Class I areas in
New Hampshire are identified by name, and the following recommendation is made: “If any
prescribed fires take place that could affect Class | Airsheds, the New Hampshire Department of
Environmental Services Air Resources Division should be contacted early in the planning process.”
Also, NHDES’s real-time air quality monitoring website (http://www?2.des.state.nh.us/airdata/) is
listed as a resource to help prescribed fire planners determine optimal times to conduct burns.

% Available as Attachment V to New Hampshire’s Regional Haze SIP at
http://des.nh.gov/organization/divisions/air/do/asab/rhp/documents/v.pdf.

1 NH Prescribed Fire Council, “Planning for Prescribed Burning in New Hampshire,” June 28, 2011; available at
http://extension.unh.edu/resources/files/Resource001886_Rep2781.pdf.
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5.3.4 Measures to Mitigate Impacts of Construction Activities

40 CFR 51.308(d)(3)(v)(B) of the Regional Haze Rule requires each state to consider measures to
mitigate the impacts of construction activities on regional haze. Fugitive emissions caused by earth-
moving activities and heavy vehicular traffic are the main concerns. However, MANE-VU’s
Contribution Assessment found that crustal material plays only a very minor role in visibility
impairment at MANE-VU Class | areas. On the 20 percent best visibility days during the 2000-
2004 baseline period, crustal material accounted for 6 to 11 percent of particle-related light
extinction at MANE-VU Class | Areas. On the 20 percent worst-visibility days, however, the ratio
was reduced to 2 to 3 percent. Furthermore, the crustal fraction is largely made up of pollutants of
natural origin (e.g., soil or sea salt) that are not targeted under the Regional Haze Rule.

Nevertheless, the crustal fraction at any given location can be heavily influenced by the proximity
of construction activities, and construction activities occurring in the immediate vicinity of MANE-
VU Class | Areas could have a noticeable effect on visibility. NHDES does not perceive that
construction activities are an ongoing or significant impediment to meeting the 2018 reasonable
progress goals for Class | areas in the region. Consequently, no additional control measures tied
directly to construction activities are proposed at this time.

Of relevance to construction activities is New Hampshire administrative rule Env-A 2800: Sand &
Gravel Sources; Non-metallic Mineral Processing Plants; Cement & Concrete Sources, which was
readopted with amendments, effective on October 1, 2010. NHDES sent the amended rule to EPA
with a request for SIP approval on March 31, 2011. This rule establishes particulate matter, visible
emissions, and fugitive dust standards for cement/concrete sources and sand/gravel sources. The
rule revisions serve to 1) distinguish sources at which non-metallic minerals are subject to crushing or
grinding from other sand and gravel sources, 2) separate the PM and visible emissions standards for
non-metallic mineral processing plants from those for other sources, and 3) establish a permit-by-
notification for non-metallic mineral processing plants to replace the General State Permit option.
The permit-by-notification enables an operator to move a mobile crusher with only a notice to
NHDES and the town, rather than undergoing a more extensive permit process each time. The
amended rule requires emissions testing of all new equipment as well as existing equipment not
previously tested.

5.3.5 Rule for Open Source Emissions

New Hampshire readopted administrative rule Env-A 1000: Prevention, Abatement, and Control of
Open Source Air Pollution, with minor amendments, effective on May 1, 2011. It was submitted to
EPA for SIP approval on Aug. 9, 2011. This rule establishes requirements for open burning, fugitive
dust, and firefighter instruction and training activities. Although the rule does not make direct
reference to visibility protection, the requirements it places on managing particulate emissions have,
as one effect, that of protecting visibility. The open source rule aligns well with efforts to manage
emissions from controlled agricultural and forestry burns and construction activities.

5.3.6 Miscellaneous Control Measures

New Hampshire is considering various other control measures that could be incorporated into the
state’s long-term strategy to mitigate regional haze but for which no commitment is made or
implied at this time:
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Energy efficiency: A number of in-state energy efficiency programs are already reducing
electric demand and, consequently, the power plants emissions that cause haze — mainly
SO,, NOx, and PM. The option exists to expand such programs and to make them a formal
part of New Hampshire’s SIP.

Alternative clean fuels: New Hampshire has joined 10 other Northeast states in studying the
possible implementation of a regional low-carbon fuel standard (LCFS) similar to the LCFS
adopted by California. Such a measure would improve the efficiency of transportation fuels
and reduce tailpipe emissions that contribute to regional haze. In the absence of a broader
national program, interest in a low-carbon fuels standard remains high in many Northeast
states, but support for a clean fuels program in New Hampshire is uncertain.

Wood combustion standards: In addition to passage of a state law? regulating outdoor wood
boilers, other measures to control particulate emissions from small wood combustion devices
are under consideration. At the federal level, EPA has proposed new source performance
standards (NSPS) for new residential wood heaters to reflect improvements in wood heater
technologies and to broaden the range of devices covered by the regulation.?®

%2 See HB 1405, Chapter 362, Laws of 2008; available at www.gencourt.state.nh.us/legislation/2008/HB1405.html.
% See 79 FR 6330.
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SECTION 6 -EMISSION REDUCTIONS RESULTING FROM
IMPLEMENTATION OF CONTROL MEASURES IN THE SIP

6.1 Requirement to Summarize Emission Reductions

40 CFR 51.308(g)(2) requires that the progress report summarize the emission reductions achieved
throughout the state by implementation of the measures included in the SIP to meet reasonable
progress goals for mandatory Class | federal areas.

6.2 Emissions Changes since 2002

Emissions reductions described in this section are constructed from emissions inventory data
presented in Section 7. That section lists the 2002 and 2018 MANE-VU regional emissions
estimates developed for the member states’ regional haze SIPs and compares those values to the
latest available estimates for the major categories of emissions sources. Although the estimates
from one year to another are not always directly comparable because of differences in estimation
methodology, rough approximations of emission reductions are still possible. From 2002 to 2007
(the most recent 5-year interval for which data are sufficiently complete to allow comparisons), the
overall reductions in haze-causing pollutants throughout the MANE-VU region were approximately
as follows: sulfur dioxide, 16%; nitrogen oxides, 13%; direct fine particulate matter, 7%; and
volatile organic carbon, 33%.

The emissions estimates used to derive these regional emission reductions are found in Table 7-1
as the 2002 and 2007 category totals. Similar reductions, on a percentage basis, occur for emissions
originating from New Hampshire sources (Table 7-2). The changes in both state and regional
emissions during this period may be attributed to market forces in the power production sector and
to emission control programs that were already on the books or on the way before the states’
regional haze SIPs were completed, but not to control measures arising from those SIP revisions
(which were completed after 2007). The emission reductions and attendant air quality benefits
emanating from the regional haze SIPs have begun only recently and, for the most part, are not
readily quantifiable thus far.

6.3 Emission Reductions from New Hampshire’s EGUs

Electrical generating units are recognized as the largest group of SO, emitters and thus the leading
contributors to regional haze. This source category is one for which emission reductions are more
reliably determined than most because of federal reporting requirements for the power production
sector. Several New Hampshire EGUs that participate in federally mandated air pollution control
programs (such as the Acid Rain Program) are required to report to EPA’s Clean Air Markets
Division (CAMD). Table 6-1 lists the SO, and NOx annual emissions — along with heat input, gross
load, and operating time — as recorded in the CAMD database for all reporting units in 2002 and
2013. The table is divided into two groups: units identified as being among the top 167 EGU sources
affecting MANE-VU Class | areas (i.e., targeted EGUs — see Subsection 4.4), and all other units.
The total annual SO, and NOx emissions from New Hampshire EGUs are also shown graphically
in Figure 6-1.
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Table 6-1. SO, and NOx Emissions from New Hampshire EGUs in 2002 and 2013
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Year Facility Name Facility ID | Unit | SO, NOx | Heat Input | Gross Load O|_oerating
(ORISPL) | ID | (tons) (tons) | (MMBtu) | (MW-hr) | Time (hr)
TARGETED EGUs
2002 | Merrimack 2364 1 9,754.4 962.0| 8,754,397 810,636 6,989
2002 | Merrimack 2364 2 20,902.5| 2,871.2| 22,013,515| 2,208,431 7,180
2002 | Newington 8002 1 5,225.7 942.7| 9,658,944 725,096 3,085
35,882.6| 4,775.9| 40,426,856 | 3,744,163
2013 | Merrimack 2364 1 364.1 584.5| 4,078,240 404,937 3,792
2013 | Merrimack 2364 2 1,036.4| 1,359.010,585,288| 1,032,003 3,384
2013 | Newington 8002 1 328.6 86.1| 1,209,521 87,799 772
1,729.1| 2,029.6 | 15,873,049 | 1,524,739
. . 34,1535 2,746.3
Emission Reductions, 2002-2013 95.2% | 5750
ALL OTHER UNITS
2002 | EP Newington Energy, LLC | 55661 1 6.1 151.1| 4,302,511 318,729 3,391
2002 | EP Newington Energy, LLC | 55661 2 5.3 51.1| 3,692,785 321,005 2,541
2002 | Lost Nation 2362 CT1 5.7 21,580 768 83
2002 | Merrimack 2364 CT1 7.4 23,711 1,149 99
2002 | Merrimack 2364 CT2 6.6 21,447 964 90
2002 | Schiller 2367 4 2,608.4 675.4| 3,773,920 294,220 7,134
2002 | Schiller 2367 5 2,796.5 598.7| 3,936,700 318,110 7,538
2002 | Schiller 2367 6 2,647.6 573.9| 3,714,776 323,051 7,768
2002 | Schiller 2367 CT1 19.2 47,477 2,047 168
2002 | White Lake 2369 CT1 8.3 25,776 1,104 107
8,063.9| 2,083.4| 19,513,327 | 1,579,275
2013 | EP Newington Energy, LLC | 55661 1 1.2 17.6| 2,288,855 308,832 1,451
2013 | EP Newington Energy, LLC | 55661 2 14 21.7| 2,971,802 371,865 1,954
2013 | Granite Ridge Energy 55170 1 4.0 55.41 13,290,207 | 1,149,716 6,371
2013 | Granite Ridge Energy 55170 2 3.6 48.7 12,072,594 | 1,052,791 5,816
2013 | Schiller 2367 4 804.2 165.2| 1,233,100 104,242 3,041
2013 | Schiller 2367 5 2.1 177.5| 5,305,054 370,028 8,124
2013 | Schiller 2367 6 621.1 143.3| 1,066,811 89,975 2,418
1,437.6 629.4 | 38,228,423 | 3,447,449
L . 6,626.3| 1,468.0
Emission Reductions, 2002-2013 82206 | 70.0%
ALL UNITS COMBINED
2002 43,946.5| 6,873.3|59,987,539| 5,325,310
2013 3,166.7| 2,659.0|54,101,472| 4,972,188
L . 40,779.8| 4,214.3
Emission Reductions, 2002-2013 928%!| 61.3%

Source: EPA CAMD, http://ampd.epa.gov/ampd/. The annual unit-level emissions data for this summary were
downloaded on August 19, 2014,

SO, and NOx emissions for all New Hampshire EGUs in the CAMD database were lower in 2013
than in 2002 by approximately 40,800 and 4,200 tons per year, respectively. These amounts
equate to emission reductions of 93 and 61 percent. For the three targeted EGUSs, the corresponding
SO, and NOx reductions were approximately 34,200 and 2,700 tons per year, or 95 and 58 percent.
The reductions in both pollutants occurred as gross load declined by 6.6 percent for all New
Hampshire EGUs over the same interval. The major cause of the emission reductions was a
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regional shift away from coal-fired power (Merrimack and Schiller Stations) and oil-fired power
(Newington Station) to EGUs running on natural gas (EP Newington Energy). Another important
factor was operation of the recently installed flue gas desulfurization system (FGD, or scrubber) at
Merrimack Station.

The FGD system at Merrimack Station is required to remove 90 percent or more of sulfur dioxide
emissions. The scrubber began operation well in advance of the July 1, 2013, control deadline (and
was functional during most of 2012). The 2013 CAMD data show that the two units emitted 1,401
tons of SO, versus a gross heat input of 14,663528 MMBtu. This translates to an average annual
emission rate of 0.19 Ib/MMBtu with the emission controls in place. For comparison, the average
SO, emission rate (calculated from the data in Table 6-1) was 2.0 Ib/MMBtu in 2002, the baseline
year, when the facility had no post-combustion controls for this pollutant. On this simple basis
alone, the SO, removal efficiency of the new control equipment is estimated to be at least 90 percent.

This finding is supported by stack test data obtained in conjunction with a quality assurance audit of
the continuous emissions monitoring system (CEMS) for Merrimack Station.?* Unit 1 was tested
on January 29, 2013, at an uncontrolled emission rate of 3.67 Ib/MMBtu. Unit 2 was tested on
January 25, 2013, at an uncontrolled emission rate of 3.45 Io/MMBtu. Controlled emissions from
the common stack in the period from February 1 to March 13, 2013, were measured at 0.23
Ib/MMBtu. Taken together, these results indicate an SO, removal efficiency in the vicinity of 94
percent.

Figure 6-1. SO, and NOx Emissions from New Hampshire EGUs in 2002 and 2013
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* EPA requires certification of CEMS where the data are used to demonstrate compliance with emission standards on
a continuous basis. The certification tests must be performed by an independent entity, which temporarily installs an

independent CEMS to collect emissions data in parallel with the plant CEMS. This procedure is known as a Relative
Accuracy Test Audit (RATA).
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SECTION 7 - CHANGES IN EMISSIONS OF HAZE-CAUSING POLLUTANTS
7.1 Requirement to Analyze and Track Changes in Emissions

Section 40 CFR 51.308(g)(4) of the Regional Haze Rule requires each state to analyze and track
changes over the past five years in pollutant emissions contributing to visibility impairment from all
sources and activities within the state. Emissions changes are to be identified by type of source or
activity. The analysis must be based on the most recent updated emissions inventory, with estimates
projected forward as necessary and appropriate, to account for emissions changes during the
applicable 5-year period.

7.2 Data Sources for Analysis of Emissions Trends

MARAMA recently analyzed the regional emissions trends in a technical support document
developed for MANE-VU (Attachment D). This document compiled emissions estimates for the
years 2002, 2007, 2010, 2017, 2018, and 2020 and was produced by integrating data from multiple
sources, including the following:

e The 2002 baseline modeling inventory with a projection to 2018 (MANE-VU Version 3.3),

e The 2007 baseline modeling inventory with projections to 2017 and 2020 (MARAMA
Version 3), and

e The 2010 US EPA CAMD actual emissions as reported by the emitting entities.

Exhibit 2.1 in the MARAMA document lists the specific data sources, by source category (EGU
point, non-EGU point, mobile, area, non-road, and MAR?), that were used for developing the
baseline and projection inventories identified above.

For this regional haze progress report, NHDES has rearranged the emissions summary tables from
MARAMA’s analysis and substituted 2013 CAMD data in place of the 2010 CAMD data. The
results appear in Tables 7-1 and Tables 7-2 at the end of this section. The first table presents the
MANE-VU regional emissions, and the second table presents New Hampshire’s emissions.

Caution is advised in making direct comparisons among different data sources and across years.
As described in the MARAMA document, for any pollutant or source category, there are variations
among the data sources in the manner of accrual and treatment of the data. Inconsistencies from
one data source to another arise from differences in the specific emissions sources included in the
inventories, differences in calculation methodologies (e.g., assumptions about growth and control
rates), changes in emissions factors, unanticipated shutdowns or new sources, and introduction of
new control measures.

Note that two different EPA models were used to calculate mobile source emissions: the MOBILEG.2
model was used for the 2002 and 2018 emissions estimates; and MOVES was used for the 2007,
2017, and 2020 estimates. Estimates between models are not directly comparable.

% Includes commercial marine vessels, airports, and railroad locomotives.
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7.2.1 2002 Modeling Inventory with Projections to 2018

MARAMA prepared the 2002-based modeling inventory suite and released it in final version in
2006. The future-year emission projections for 2009 and 2018 were developed from the 2002
baseline emissions inventory. The 2018 projections included two scenarios:

e On-the-Books / On-the-Way (OTB/OTW) — These projections accounted for all emission
control measures that were fully adopted into federal or individual state regulations or SIPs.
On-the-way controls included the CAIR. Modelers often refer to this scenario as the “future
base case.”

o Beyond-on-the-Way (BOTW) — These projections accounted for all emission control
measures in the OTB/OTW scenario plus additional controls that states committed to adopt
or pursue as part of the SIP process. Modelers often refer to this scenario as the “future
control case.”

The BOTW projection for 2018 was used for this emissions trends analysis. Several versions of the
2002-based inventory suite were prepared, with improvements made to the emissions estimates in
each successive run. The last and best of these is MANE-VU Version 3.3. This is the version that
was used to perform air quality modeling and is the one used for this emissions trends analysis.

Details on the methods and assumptions behind the 2002-based inventory suite are found in
documentation for the base year inventory? and future projections.?’

7.2.2 2007 Modeling Inventory with Projections to 2017 and 2020

The 2007-based inventory suite was prepared by MARAMA and finalized in 2012. Future-year
projections for 2013, 2017, and 2020 were developed from the 2007 baseline emissions inventory
for all source categories except electric generation and on-road mobile.

The MANE-VU states used the 2007-based inventory suite to perform air quality screening modeling
in 2011 through 2013. (This is known as the Ozone Transport Commission (OTC) Levels 1, 2, and 3
modeling.) For those runs, future-year EGU projections had not yet been completed. Therefore, for
modeling purposes, provisional EGU estimates for year 2020 were prepared that were based on the
CSAPR emission caps (as then established). Improved future-year modeling inventories for electric
generating units are being developed in a separate effort lead by the Eastern Regional Technical
Advisory Committee (ERTAC)? and are not included here.

On-road emissions were available only for base year 2007 and future year 2020. Use of the MOVES
model proved so resource-intensive that no funds were available to develop a 2017 on-road inventory
projection. In a separate effort, NESCAUM developed a 2007 on-road inventory using the MOVES
model to support air quality modeling. Those runs were further revised by Virginia to adjust for the

% E.H. Pechan & Associates, Inc., “Technical Support Document for 2002 MANE-VU SIP Modeling Inventories,
Version 3,” November 2006; available at http://www.marama.org/technical-center/emissions-inventory/2002-
inventory-and-projections/mane-vu-2002-emissions-inventory.

2" MACTEC Federal Programs, Inc., “Development of Emission Projections for 2009, 2012, and 2018 for NonEGU
Point, Area, and Non-road Sources in the MANE-VU Region,” February 2007; available at
http://www.marama.org/technical-center/emissions-inventory/2002-inventory-and-projections/mane-vu-future-year-
emissions-inventory.

% Information on the Electric Generating Utility Growth Model is available at http://www.ertac.us/index_equ.html.



http://www.marama.org/technical-center/emissions-inventory/2002-inventory-and-projections/mane-vu-2002-emissions-inventory
http://www.marama.org/technical-center/emissions-inventory/2002-inventory-and-projections/mane-vu-2002-emissions-inventory
http://www.marama.org/technical-center/emissions-inventory/2002-inventory-and-projections/mane-vu-future-year-emissions-inventory
http://www.marama.org/technical-center/emissions-inventory/2002-inventory-and-projections/mane-vu-future-year-emissions-inventory
http://www.ertac.us/index_egu.html
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altitude at which temperature was measured. This adjusted MOVES run was used by the OTC for
its Level 3 screening modeling and also for this analysis.

Two scenarios for each projection year, 2017 and 2020, were prepared:

e On-the-Books / On-the-Way (OTB/OTW) — These projections accounted for all emission
control measures that were fully adopted into federal or individual state regulations or SIPs.
Modelers often refer to this scenario as the “future base case.”

e OTC Control Measures — These projections accounted for all emission control measures in
the OTB/OTW scenario plus the application of various control measures for which the OTC
had developed model rules. Note that, at the time, states had not fully committed to adopting
these measures through the SIP process.

The 2017 and 2020 OTB/OTW projections were used for this emissions trends analysis. Several
versions of the 2007-based inventory suite were prepared, with improvements made to the
emissions estimates in each successive run. The last and best of these is MARAMA Version 3.
This is the version that was used for OTC’s Level 3 modeling and for this emissions trends analysis.

The methods and assumptions employed in preparing the 2007-based inventory suite are described
in documentation for the base year inventory® and future projections.*

7.2.3 CAMD Reported Emissions

EPA’s CAMD is responsible for implementing 40 CFR 75, which requires hourly emissions
monitoring and reporting by any major source that participates in an emissions cap-and-trade
program under the Acid Rain Control Program, the NOx Budget Trading Program, or CAIR. All
sources participating in the CAMD programs are required to submit unit-level emissions of NOX,
SO, and other information such as heat input, periodically to EPA. The agency reviews and
certifies the submitted information before posting it at http://www.epa.gov/airmarkets/. Most of the
sources reporting to CAMD are traditional power plants that sell electricity to the electrical grid.
Other source types, such as petroleum refineries and cement kilns, are also required to report hourly
emissions data to CAMD. Only the EGU data were used in this analysis of emissions changes.

7.3 Summary of Regional Emissions Changes

For this progress report, NHDES has identified trends in the emissions that cause regional haze by
comparing emissions data from the referenced 2002 and 2007 baseline inventories and the 2013
CAMD database against projected emissions data from the 2017, 2018, and 2020 future inventories.

Table 7-1 provides a summary of emissions for the entire MANE-VU region for the four major
pollutants of interest: NOx, SO,, PM,5s and VOC. Emissions in tons per year are listed by source
category and inventory year. Notes and color coding have been added to distinguish among the

% AMEC Environment & Infrastructure and SRA International, Inc., “Technical Support Document for the
Development of the 2007 Emissions Inventory for Regional Air Quality Modeling in the Northeast / Mid-Atlantic
Region, Version 3.3,” January 23, 2012; available at http://www.marama.org/technical-center/emissions-
inventory/2007-emissions-and-projections/version-3-2007-emissions-inventory.

% AMEC Environment & Infrastructure and SRA International, Inc., “Technical Support Document for the
Development of the 2017/2020 Emission Inventories for Regional Air Quality Modeling in the Northeast / Mid-Atlantic
Region, Version 3.3,” January 23, 2012; available at http://www.marama.org/technical-center/emissions-
inventory/2007-emissions-and-projections/future-year-inventory-version-3.
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http://www.marama.org/technical-center/emissions-inventory/2007-emissions-and-projections/version-3-2007-emissions-inventory
http://www.marama.org/technical-center/emissions-inventory/2007-emissions-and-projections/future-year-inventory-version-3
http://www.marama.org/technical-center/emissions-inventory/2007-emissions-and-projections/future-year-inventory-version-3
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three data sources used for the analysis. The blue columns are from the 2002-based inventory suite,
the tan columns are from the 2007-based inventory suite, and the gray column is from the 2013
CAMD database. The following are some general observations on regional emissions trends as
revealed by the data presented.

7.3.1 Sulfur Dioxide

Regional SO, emissions are dominated by the EGU sector, accounting for about three-fourths of all
such emissions in 2002 and 2007, but projected to be reduced to half by 2018. SO, emissions from
EGUs were markedly lower in 2013 than in either of the baseline years. The decline from 2002 to
2007 was about 10 percent, but from 2002 to 2013 exceeded 80 percent. Actual 2013 emissions from
the EGU sector were already below the projected 2018 emissions.

As regional efforts to reduce EGU emissions come to fruition, the contributions from other sectors
will assume a growing proportion of the total SO, inventory. Note that there is negligible effect from
any changes in methodologies for the calculation of SO, emissions among the two inventory suites and
CAMD. (This is one exception in which the comparison of values between one dataset and another
may be reasonable.) All evidence indicates that the observed SO, emission reductions are not a
temporary phenomenon, and the downward trend in regional SO, emissions is expected to continue.

7.3.2 Oxides of Nitrogen

Regional NOx emissions are dominated by two source categories — on-road mobile and EGU point
— with the former category representing half of all NOx in the baseline years. As with SO, emissions,
tabulated values for the EGU sector indicate sizeable decreases in NOx emissions from 2002 to
2007 (by about one-quarter) and from 2002 to 2013 (by about one-half). The 2018 projection
anticipates a further decline in NOx emissions from EGUSs.

With respect to the on-road mobile category, EPA introduced a major revision in calculation
methodology when it switched from MOBILEG to MOVES as the preferred on-road emissions model.
This change occurred between completion of the two different inventory suites. As a result, direct
comparison of the 2002-based and 2007-based on-road mobile datasets complicates the analysis of
emission trends within this sector. However, when examined separately, each dataset projects a
decrease in NOx emissions in the range of 40-60 percent between base year and future year.

Despite any uncertainties arising from an incomplete EGU inventory suite and a revision in mobile
emissions calculation methodology, there is a clear trend toward lower NOx emissions from all
sources in the MANE-VU region.

7.3.3 Fine Particulate Matter

Directly emitted fine particulate matter is regionally dominated by area sources, in particular by
residential wood combustion, in all years inventoried. For the residential wood combustion
subcategory, changes in both estimation methodology and emission factors for direct PM3 5
occurred between completion of the two inventory suites. This resulted in generally lower
emissions estimates for the 2007 inventory suite. The methodologies used to estimate PM s
emissions from the lesser contributing sectors — namely EGUs and mobile sources — also changed,
making straight comparisons of the datasets difficult.
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Overall, the trend for directly emitted fine particulate matter is not well-defined. Emissions from
some source categories remain largely unchanged, while others, especially those dominated by
engines, are projected to show reductions. Net changes in direct PM, s emissions are anticipated to
be small and of limited consequence to regional haze; total annual emissions of fine PM s are the
lowest among the four pollutants analyzed and represent no more than 5-10 percent of the total
inventory of emissions in any year.

7.3.4 Volatile Organic Compounds

Most regional VOC emissions originate from biogenic sources, which will remain largely
unchanged over the foreseeable future. The summarized inventories in Table 7-1 include only
anthropogenic emissions and thus do not count biogenic emissions in the category totals.

For anthropogenic emissions, the area source sector is the largest contributor to VOC, with much of
that coming from residential wood combustion. As in the case of direct PM, s, changes occurred in
both VOC estimation methodology and VOC emission factors for the residential wood combustion
subcategory. These technical adjustments resulted in generally lower emissions estimates for the
2007-based inventory suite than for the 2002-based version. The calculation methodology also
changed for mobile sources, which are next after area sources in emissions contributions to regional
VOC. All of these changes make direct comparisons of VOC emissions between inventory suites
difficult. However, when examined separately, each inventory suite shows declining emissions for
the most important VOC source categories and substantial reductions in VOC emissions for all
source categories combined.
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Table 7-1. Annual Air Pollutant Emissions in the MANE-VU Region, 2002-2020 (tons/year)

Category 2002 2007 2013 2017 2018 2020
Data Source: D) (1)(b) (1)) (1)(b) D@ (1)(b)
Sulfur Dioxide
Point EGU(2) 1,670,176 | 1,546,335 315,675 365,024
Point Non-EGU(3) 239,400 129,615 112,784 201,478 112,828
Area(4) 316,287 212,471 119,215 190,437 116,511
On-road Mobile(4) 40,092 8,974 8,756 7,202
Non-road MAR(4) 32,123 30,318 4,870 8,172 4,183
Non-road NMIM(4) 24,774 14,167 420 466 443
Total 2,322,851 | 1,941,879 774,333
Oxides of Nitrogen
Point EGU(2) 453,395 338,488 185,672 168,268
Point Non-EGU(3) 213,414 174,043 169,188 174,218 169,668
Area(4) 266,747 207,054 194,832 263,954 194,868
On-road Mobile(4) 1,308,235 | 1,175,916 303,956 471,558
Non-road MAR(4) 137,733 173,855 127,391 111,425 118,025
Non-road NMIM(4) 289,392 263,931 153,553 158,843 135,962
Total 2,668,916 | 2,333,286 1,180,664
Direct PM,s
Point EGU(2) 20,670 44,921 51,109
Point Non-EGU(3) 33,948 29,881 29,659 38,393 29,868
Area(4) 332,676 259,938 262,887 339,518 264,959
On-road Mobile(4) 22,108 45,616 9,189 28,365
Non-road MAR(4) 7,929 7,430 3,906 7,927 3,503
Non-road NMIM(4) 27,922 24,701 16,536 15,952 14,421
Total 445,253 412,486 462,087
Volatile Organic Compounds
Point EGU(2) 11,943 4,975 4,344
Point Non-EGU(3) 92,562 68,003 68,099 103,727 68,005
Area(4) 1,366,735 784,233 702,289 | 1,334,175 696,125
On-road Mobile(4) 789,560 600,638 269,979 269,647
Non-road MAR(4) 14,026 19,066 17,057 14,962 16,962
Non-road NMIM(4) 557,536 412,890 244,126 364,980 222,226
Total 2,832,364 | 1,889,805 2,092,168

(1) This summary is assembled from three sources — see Section 7.2 of report:
(@ 2002 MANE-VU V3.3, with projection to 2018 (blue columns);

(b) 2007 MARAMA V3, with projections to 2017 and 2020 (tan columns); and

(c0 CAMD actual 2013 emissions as reported to EPA (gray column). Data for this summary were downloaded
from http://ampd.epa.gov/ampd/ on August 18, 2014.

(2) Data meet or exceed target of 90% completeness across all years for most states. Datasets for units with incomplete
data have been completed by states or units have been removed so that consistency of data is maintained across all years.

(3) Data do not meet target of 90% completeness across all years. Total represents data for all units completed by states.

(4) Data are identical to modeled inventory and TSD for most states. No revisions were made to correct inconsistent
methodologies. Non-road MAR includes commercial marine vessels, airports, and railroad locomotives. Non-road

NMIM (National Moabile Inventory Model) includes equipment in EPA’s NMIM/NON-ROAD model.
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7.4 Summary of New Hampshire Emissions Changes

Presented in the same format as the tabulation of regional emissions above, Table 7-2 summarizes
data from New Hampshire’s annual emissions inventories for SO,, NOx, PM, s and VOC. Note
that the column labeled 2013 shows the aggregated annual SO, and NOx emissions for that year for
all New Hampshire EGUs participating in the CAMD programs. Both the aggregated and unit-level
emissions for New Hampshire’s EGUs appeared earlier with additional details in Table 6-1.

To a large degree, emission changes in New Hampshire mirror those within the entire MANE-VU
region. Some general observations on statewide emissions trends are as follows:

« Historically, most of New Hampshire’s SO, emissions originated from the EGU source
category. There was little change in EGU emissions between 2002 and 2007, but SO,
emissions from this sector in 2013 were more than 90 percent below the baseline — easily
surpassing projected reductions. As projected for 2018, SO, emissions from all sources in
New Hampshire would be less than one-third of baseline emissions.

« On-road mobile sources represent about half of baseline NOx emissions in New Hampshire,
as in the entire MANE-VU region. Both the state and regional inventories project that, by
2018, on-road mobile NOx will be reduced by more than three-fourths and NOx from all
sources will be reduced by more than one-half from 2002 levels. Area sources of NOx play
a somewhat larger role in New Hampshire than they do in the region as a whole, but for
point sources of NOx the opposite is true.

« Asin the regional trends analysis of particulate matter emissions, little change is projected
for emissions of direct PM, s in New Hampshire. The area source category will continue to
dominate emissions for this pollutant.

« Area sources and mobile sources (on- and non-road combined) each account for roughly half
of total VOC emissions in New Hampshire and the MANE-VU region. VOC emissions
from area sources are not projected to change much by 2018, but new emission controls on
engines will have the intended effect of reducing VOC emissions from mobile sources.
Largely because of emission reductions in the mobile source categories, total VOC emissions
in New Hampshire and the region are projected to decline by 20 percent or more between
2002 and 2018.

Note on mobile emissions: The 2020 MOVES analyses produced anomalous results for on-road
mobile emissions for several states, including New Hampshire. Extensive review by NESCAUM /
MARAMA was unable to determine the cause of these anomalies. Subsequently, NHDES
performed an independent series of MOVES runs to obtain more reliable projections of on-road
mobile emissions for New Hampshire in the year 2020. These adjusted values are the ones which
appear in the last column of Table 7.2. The original, uncorrected on-road mobile values for New
Hampshire were as follows: SO, 542 tons/year; NOx, 30,342 tons/year; PM, s, 3,010 tons/year;
VOC, 14,629 tons/year.
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Category 2002 2007 2013 2017 2018 2020
Data Source: 1)@ (1)(b) (1)(c) (1)(b) (1)@) (1)(b)
Sulfur Dioxide
Point EGU(2) 43,962 42,524 3,167 10,766
Point Non-EGU(3) 5,607 2,743 2,655 3,086 2,658
Area(4) 7,076 5,283 4,176 3,123 3,991
On-road Mobile(4) 777 275 537 105*
Non-road MAR(4) 220 545 81 226 46
Non-road NMIM(4) 668 440 16 16 18
Total 58,310 51,810 17,753
Oxides of Nitrogen
Point EGU(2) 6,894 4,754 2,659 3,089
Point Non-EGU(3) 3,576 2,694 3,388 1,086 3,467
Area(4) 10,992 4,737 4,152 12,243 4,111
On-road Mobile(4) 33,283 33,923 7,671 10,523*
Non-road MAR(4) 1,776 1,454 1,306 1,723 1,286
Non-road NMIM(4) 8,104 8,548 5,521 4,558 5,268
Total 64,625 56,110 30,369
Direct PM;s
Point EGU(2) 1,973 602 2,156
Point Non-EGU(3) 426 499 1,169 940 1,179
Area(4) 17,534 8,623 8,598 18,089 8,633
On-road Mobile(4) 562 1,424 263 459*
Non-road MAR(4) 95 62 46 98 45
Non-road NMIM(4) 868 798 558 534 493
Total 21,459 12,008 22,080
Volatile Organic Compounds
Point EGU(2) 101 110 73
Point Non-EGU(3) 1,815 768 1,445 998 1,431
Area(4) 65,374 22,343 20,894 62,687 20,807
On-road Mobile(4) 16,762 13,599 6,564 5,085*
Non-road MAR(4) 142 195 175 158 178
Non-road NMIM(4) 22,231 17,105 11,028 14,807 9,783
Total 106,425 54,120 85,288

(1) This summary is assembled from three sources — see Section 7.2 of report:
(@ 2002 MANE-VU V3.3, with projection to 2018 (blue columns);
(b) 2007 MARAMA V3, with projections to 2017 and 2020 (tan columns); and
(c) CAMD actual 2013 emissions as reported to EPA (gray column). Data for this summary were downloaded

from http://ampd.epa.gov/ampd/ on August 18, 2014.

(2) Data meet or exceed target of 90% completeness across all years for most states. Datasets for units with incomplete
data have been completed by states or units have been removed so that consistency of data is maintained across all years.

(3) Data do not meet target of 90% completeness across all years. Total represents data for all units completed by states.

(4) Data are identical to modeled inventory and TSD for most states. No revisions were made to correct inconsistent
methodologies. Non-road MAR includes commercial marine vessels, airports, and railroad locomotives. Non-road

NMIM (National Mobile Inventory Model) includes equipment in EPA’s NMIM/NON-ROAD model.

* Adjusted value — see note on mobile emissions in Section 7.4 of report.
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SECTION 8 — ASSESSMENT OF SIGNIFICANT EMISSIONS
CHANGES THAT HAVE IMPEDED VISIBILITY PROGRESS

8.1 Requirement to Assess whether Emissions Changes Have Impeded Progress

Section 40 CFR 51.308(g)(5) of the Regional Haze Rule requires an assessment of any significant
changes in anthropogenic emissions within or outside the state that have occurred over the past 5
years that have limited or impeded progress in reducing pollutant emissions and improving visibility.

8.2 Assessment

The Regional Haze Rule provides no specific definition of what constitutes a significant change in
emissions that would hinder progress in reducing regional haze. It is reasonable to assume that a
significant change in emissions that impedes visibility progress could come about in any of three
ways: 1) an unanticipated increase in emissions from one or more existing sources, 2) the
unanticipated addition of one or more new sources, and 3) failure of one or more existing sources to
adhere to expected emission reductions in accordance with the applicable SIP.

With respect to the first two possibilities, there are no new major sources or existing sources in New
Hampshire that have significantly increased emissions of haze-causing pollutants. The noteworthy
exception is gas-fired power plants, whose output has replaced electrical generation by coal-fired
units. However, the net effect of this realignment among EGUs has been a reduction in the total
emissions of the major pollutants that impair visibility, especially sulfur dioxide. (See Section 6.3.)
Similar changes in the power sector have occurred in upwind states, to the benefit of visibility in New
Hampshire. It is uncertain whether such benefit will be permanent. NHDES knows of no significant
emission changes attributable to new or existing sources in other states that are impeding visibility
progress at New Hampshire’s Class | areas.

As to the third possibility, all of New Hampshire’s major sources included in the regional haze plan
(i.e., the BART units and targeted EGUSs) already have control measures in place that are operating
to reduce emissions as required in the SIP. (See Sections 3, 4, and 6.) NHDES is not in a position
to certify that all other states that contribute to visibility impairment at New Hampshire’s Class |
areas have adhered to the scheduled emission reductions as promised in their respective regional
haze SIPs. Many of the emission reductions included in states’ SIPs were scheduled to occur in a
stepwise fashion (e.g., in 2010 or 2014 or 2018) rather than in a continuous manner. Therefore, not
all control measures will have been implemented in the earliest years of the planning period. As
described elsewhere in this report, haze-causing emissions have been on a general decline
throughout the MANE-VU region since 2002.

The following additional observations are relevant to the assessment of visibility progress as
planned under New Hampshire’s regional haze SIP:

« The regional transport of air pollutants, especially SO, and NOX, is an ongoing issue that
CSAPR, the replacement rule for CAIR, addresses in part. The implementation of MATS
and the revised SO, NAAQS may help to mitigate the delay in the implementation of
CSAPR, at least for the control of SO, emissions. However, any setback in implementing a
comprehensive regional or national program to address air pollution transport would slow
the rate of visibility progress throughout MANE-VU.
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« Some EGUs in upwind states are either not operating or are limiting operation of their
existing air pollution control devices, and have elected instead to achieve compliance with
federal requirements through the purchase of CAIR allowances (program now expired).
While lawful, this practice has caused NOx emissions from some EGUs to exceed past
levels, resulting in higher levels of NOx in portions of the Ozone Transport Region, which
includes all of the MANE-VU states. This finding was the subject of a recent statement™!
from the OTC requesting that EPA take corrective action.

« NHDES anticipates that interstate transport of air pollutants will not impede visibility
improvement to such an extent as to prevent Class | areas in New Hampshire and other
states affected by New Hampshire’s emissions from meeting their near-term visibility
objectives. However, over the longer term, the statutory goal of re-establishing natural
visibility conditions by the 2064 target date will demand that interstate transport, as a
continuing impediment to visibility progress, be resolved. Visibility tracking thus far
indicates that all five MANE-VU Class | areas affected by New Hampshire’s emissions are
on course or ahead of schedule to achieve their reasonable progress goals for 2018. (See
Section 2.)

%1 Ozone Transport Commission, “Statement from The Ozone Transport Commission Requesting the Use and Operation
of Existing Control Devices Installed at Electric Generating Units,” June 13, 2013.
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SECTION 9 - SUFFICIENCY OF SIP TO MEET REASONABLE PROGRESS GOALS
9.1 Requirement to Assess Sufficiency of Plan

Section 40 CFR 51.308(g)(6) of the Regional Haze Rule requires an assessment of whether the
current implementation plan elements and strategies are sufficient to enable the state, or other states
with mandatory Class | federal areas affected by emissions from the state, to meet all established
reasonable progress goals.

9.2 Assessment

On the basis of the analyses described in this report, NHDES asserts that the New Hampshire
Regional Haze SIP, as most recently amended on August 26, 2011, is sufficient to meet the 2018
reasonable progress goals established for the two mandatory Class | federal areas in the state and for
the five other Class | areas in the MANE-VU states affected by emissions originating in New
Hampshire. Visibility improvements to date indicate that New Hampshire is on track to meet these
interim progress goals toward the national goal of restoring natural visibility conditions by 2064 as
promulgated under the Regional Haze Rule.
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SECTION 10 - MONITORING STRATEGY REVIEW
10.1 Requirement to Review Monitoring Strategy

Section 40 CFR 51.308(g)(7) of the Regional Haze Rules requires that each state with a mandatory
Class | federal area review the state’s visibility monitoring strategy and the need for any modifications
to it. The original visibility monitoring strategy for New Hampshire’s Class | areas is described in
detail in Section 5 of the regional haze SIP.

10.2 Strategy Review

New Hampshire’s visibility monitoring strategy relies upon participation in the Interagency
Monitoring of Protected Visual Environments (IMPROVE) network.*? The IMPROVE monitor for
the Great Gulf Wilderness (GRGUL1) is located at Camp Dodge, approximately 1 mile east of the
wilderness boundary, in New Hampshire’s White Mountain National Forest (Table 10-1). This
monitor also serves as the monitor for the Presidential Range - Dry River Wilderness, whose northern-
most limit lies only 5 miles southwest of the monitor location. It should be mentioned that New
Hampshire has two other (recently added) IMPROVE sites, located at NHDES’s monitoring stations
at Pack Monadnock and Londonderry; but neither is considered representative of the Class | areas.

Table 10-1. IMPROVE Network Site for New Hampshire’s Class | Areas

Site Name Site Code | Latitude | Longitude | Elev. (m) | Dates of Operation
Great Gulf Wilderness | GRGU1 44.31° -71.22°. 454 June 10, 1995 - present

As the central component of New Hampshire’s visibility monitoring strategy, the IMPROVE network
monitor GRGUL1 has been in service since 1995. This monitor was deemed adequate in the SIP to
meet EPA’s Regional Haze Program requirements for the state’s two mandatory Class | federal
areas. Section 2 of this report provides a summary of visibility data developed from air quality
measurements gathered by this monitor since 2000.

For this progress report, New Hampshire has evaluated the monitoring network for any needed
changes from the original network described in the regional haze SIP. In reviewing the record,
NHDES notes that the visibility database contains gaps in the data for GRGU1 in both 2009 and
2010. These gaps rendered the data incomplete for those years, in accordance with established
protocol. While NHDES regularly reviews the IMPROVE data, this agency has no direct
involvement in the operation and maintenance of the IMPROVE network. GRGUL is operated
under the management of the U.S. Forest Service.

The USFS has advised that the data gaps for GRGU1 were due to temporary problems with
electricity delivery to the IMPROVE shed, which is located on an unmaintained road, during
winter conditions. In periods when GRGU1 has had continuous functionality, it has shown itself to
be adequate for assessing reasonable progress toward visibility goals at New Hampshire’s Class |
areas. There is no indication of a need for additional monitoring sites or equipment, unless
redundancy is the purpose.

%2 A description of the IMPROVE program is available at http://vista.cira.colostate.edu/improve/.
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SECTION 11 - ADEQUACY OF CURRENT REGIONAL HAZE SIP

11.1 Requirement to Determine Adequacy of Current SIP

Section 40 CFR 51.308(h) of the Regional Haze Rule requires the state to determine the adequacy
of its regional haze SIP on the basis of the information presented in its 5-year progress report.

11.2 Determination of SIP Adequacy: Negative Declaration

Based on the evaluations conducted for this report, NHDES declares that the existing SIP is
adequate for continued reasonable progress towards natural visibility conditions at all mandatory
Class | federal areas affected by emissions from New Hampshire. Further revision of the existing
implementation plan is therefore not needed at this time. This conclusion is supported by several
and various findings, which may be summarized as follows:

« The Visibility Record: Since 2000-2004, visibility has improved at all locations in the
MANE-VU region, including New Hampshire’s Class | areas. The 5-year average deciview
values indicate a general trend toward improved visibility on both best and worst days, and
all areas appear to be on track to meet or surpass their 2018 reasonable progress goals.

« Sulfate Emissions: Sulfate accounted for one-half to two-thirds of total fine particle mass on
the haziest days at MANE-VU Class I areas in 2000-2004. Reductions in emissions of this
pollutant appear to be the biggest reason for trending improvements in visibility. It is projected
that SO, emissions from all sources in the region will decrease by two-thirds or more over the
period from 2002 to 2018, with most of those reductions coming from the EGU sector.
Between 2002 and 2013, New Hampshire’s EGUs reduced SO, emissions by 93 percent in
the aggregate. Seismic changes in the industry have caused a shift away from coal-fired
power production, the source of most SO, emissions in the region.

« Controls on EGUs: Emission controls have already been implemented to control SO,, NOX,
and particulate matter emissions at New Hampshire’s two BART units and a third, targeted
unit. A flue gas desulfurization system is operational and currently reducing SO, emissions
by more than 90 percent at PSNH’s Merrimack Station, where two of the three units are
located. PSNH’s Newington Station is using lower-sulfur fuels.

« NOx Emissions: A regional reduction in NOx emissions has been the second-largest factor
in visibility improvements in the MANE-VU region thus far. Federal programs for mobile
sources, which contribute the most to NOx emissions across the region, will further reduce
NOx emissions and help to improve visibility in the years ahead.

« Other Emissions: Total emissions of fine particulate matter do not appear to be increasing,
and emissions of VOC are projected to decline. Current controls and management practices
for construction activities and prescribed agricultural and forestry burns serve to mitigate
visibility impacts. Any impacts from these activities are likely to be short-lived and of
relatively minor consequence for nearby Class | areas.

« Impediments to Progress: Possible impediments to continued visibility progress — especially
unresolved aspects of interstate air pollution transport — do not appear to be great enough at
this time to prevent Class | areas affected by New Hampshire’s emissions from meeting
their respective 2018 reasonable progress goals.
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SECTION 12 - CONSULTATION WITH FEDERAL LAND MANAGERS
12.1 Requirement to Consult Federal Land Managers

The Regional Haze Rule at 40 CFR 51.308(i) requires that the state provide the FLMs responsible
for Class | areas affected by emissions originating within the state an opportunity for consultation,
in person, at least 60 days prior to any public hearing on the 5-year progress report SIP revision.

12.2 Consultation Process

NHDES sent a preliminary draft of the SIP revision to the FLMs and EPA for review purposes on May
22, 2014. A conference call with representatives from the National Park Service, the U.S. Fish and
Wildlife Service, the U.S. Forest Service, EPA region I, and NHDES was held on July 17, 2014 (see
notes in Attachment K). After receiving comments from the FLMs and EPA, NHDES revised the
preliminary draft and reissued the document as a proposed SIP revision in keeping with EPA’s usual
requirements for public review.

NHDES notified the FLMs and EPA of a public hearing to be held on September 23, 2014, and sent
the proposed SIP revision to the FLMs and EPA as part of the public review process and comment
period, which closed on October 3, 2014. Comments submitted by the FLMs and EPA were
addressed and incorporated into the final SIP revision before its submission to EPA for approval.
Comments received from the FLMs and EPA are included in Attachment K along with NHDES’s
responses.

New Hampshire will continue to coordinate and consult with the FLMs on future regional haze SIP
revisions and on the implementation of programs having the potential to affect visibility at the state’s
mandatory Class | federal areas.
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ATTACHMENT A - Acronyms and Abbreviations

BART Best Available Retrofit Technology

bbl barrel (of oil)

BLM Bureau of Land Management

BOTW beyond-on-the-way

CAA Clean Air Act

CAIR Clean Air Interstate Rule

CAMD Clean Air Markets Division

CEMS continuous emissions monitoring system

CENRAP Central Regional Air Planning Association

CFR Code of Federal Regulations

CSAPR Cross-State Air Pollution Rule

EGU electricity generating unit

EPA US Environmental Protection Agency

ERTAC Eastern Regional Technical Advisory Committee
FGD flue gas desulfurization

FLM federal land manager

FS US Forest Service

FWS US Fish and Wildlife Service

hr hour

IMPROVE Interagency Monitoring of Protected Visual Environments
LAC light-absorbing carbon

Ib pound

MANE-VU Mid-Atlantic/Northeast Visibility Union

MAR marine air rail

MARAMA Mid-Atlantic Regional Air Management Association
MATS Mercury and Air Toxics Standards

MMBtu million British thermal units

MOVES Motor Vehicle Emissions Simulator

MRPO Midwest Regional Planning Organization

MW megawatt

NAAQS national ambient air quality standard(s)

NESCAUM Northeast States for Coordinated Air Use Management
NHDES New Hampshire Department of Environmental Services
NMIM National Mobile Inventory Model

NOXx nitrogen oxides

NPS National Park Service

NSPS new source performance standard(s)

OCM organic carbon mass

ORISPL Office of Regulatory Information Systems Plant Location
OTB/OTW on-the-books/on-the-way

oTC Ozone Transport Commission

PM particulate matter

PM, 5 particulate matter of diameter 2.5 micrometers or less
ppm parts per million

PSD Prevention of Significant Deterioration

PSNH Public Service of New Hampshire

RPG reasonable progress goal

RPO regional planning organization

RACT reasonably available control technology

RATA relative accuracy test audit

SIP state implementation plan

SO, sulfur dioxide

TSD technical support document

VISTAS Visibility Improvement State and Tribal Association of the Southeast
VOC volatile organic compounds

WRAP Western Regional Air Partnership
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ATTACHMENT B
Tracking Visibility Progress, 2004-2011

http://www.nescaum.org/documents/manevu-trends-2004-2011-report-final-20130430.pdf
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Executive Summary

In this report, we present visibility trends at federal “Class I areas” in the Mid-
Atlantic/Northeast Visibility Union (MANE-VU) region that are subject to the US
Environmental Protection Agency’s (USEPA’s) Regional Haze Rule (RHR). This
analysis was performed to determine the extent of progress in meeting short-term and
long-term visibility goals under the RHR.

This technical document provides an analysis of visibility data collected at the
Class I areas, starting in the historic baseline period of 2000-2004 through 2007-2011, the
most recent five-year period with available data.

The results of this analysis show the following:

There are definite downward trends in overall haze levels at the Class |
areas in and adjacent to the MANE-VU region.

Based on rolling-five year averages demonstrating progress since the
2000-2004 baseline period, the MANE-VU Class | areas appear to be on
track to meet their 2018 Reasonable Progress Goals (RPGs) for both best
and worst visibility days.

The trends are mainly driven by large reductions in sulfate light extinction,
and to a lesser extent, nitrate light extinction.

Levels of organic carbon mass (OCM) and light absorbing carbon (LAC)
appear to be approaching natural background levels at most of the MANE-
VU Class | areas.

In some cases, the levels set by 2018 RPGs have already been met, and
progress beyond those goals appears achievable.

Though the Brigantine Wilderness Area is on track to meet its 2018 RPGs,
challenges remain. Sulfate light extinction levels are higher at this site
than at others across the region. Additional sulfate reductions would be a
significant driver in reducing overall haze levels at Brigantine.
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1. INTRODUCTION

1.1. Background

Haze, or reduced visibility, occurs when ambient particulate matter and gases
scatter or absorb light (“light extinction”) that would otherwise reach an observer. The
particles responsible for regional haze are produced naturally, from windblown dust,
forest fires, and aerosolized sea salt; and by human-caused pollution from vehicles,
power plants, and other combustion and dust-generating activities. Haze-forming
particles can also cause serious health effects in the lungs and cardiopulmonary system,
potentially leading to premature death. Some particle constituents contribute to acidic
deposition and other environmental harms.

In 1999, the US Environmental Protection Agency (USEPA) issued a rule under
Section 169A of the Clean Air Act (Visibility Protection for the Federal Class | Areas) to
address human-caused regional haze: the Regional Haze Rule (RHR) [64 FR 35614 (July
1, 1999)]. The RHR is designed to improve visibility at certain national parks and
wilderness areas (Class | areas) on the haziest days while not exacerbating haze on the
clearest days. The RHR requires states to submit state implementation plans (SIPs) to
USEPA every ten years, setting interim progress goals and strategies consistent with the
long-term national visibility goal of achieving natural conditions at Class | areas by 2064.
States submitted their first haze SIPs to USEPA beginning in 2008. States are
additionally required to track their progress against their historic baseline period® in
achieving reductions in regional haze, submitting reports every five years, and to adjust
their emissions management strategies accordingly.

The Mid-Atlantic/Northeast Visibility Union (MANE-VU) was formed to support
visibility planning efforts in the mid-Atlantic and northeastern portion of the country, and
includes the members listed in Table 1-1. The seven Class | areas in the MANE-VU
region are shown in Figure 1-1. This document also includes information for two Class |
areas that are adjacent to the MANE-VU region: the Dolly Sods Wilderness Area in West
Virginia and Shenandoah National Park in Virginia. The purpose of this report is to

Table 1-1. Members of the Mid-Atlantic/Northeast Visibility Union (MANE-VU)

Connecticut Pennsylvania
Delaware Penobscot Indian Nation
District of Columbia Rhode Island
Maine St. Regis Mohawk Tribe
Maryland Vermont
Massachusetts National Park Service
New Hampshire U.S. EPA
New Jersey U.S. Fish and Wildlife Service
New York U.S. Forest Service

Source: MANE-VU Board Members, http://www.otcair.org/manevu/members.asp.

! The title of this and earlier trends reports use 2004 as the base year because the trend is based on rolling
averages of 5-year periods, and 2004 was the end of the initial 5-year period used as the baseline.

Page 1-1
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Figure 1-1. Class | Areas of the MANE-VU Region
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support MANE-VU states in meeting the tracking progress requirement of the RHR.

While this report provides readers with a basic background on regional haze, it
does not include in-depth discussion of topics covered in previous reports. For a broader
understanding of these topics, readers should visit the NESCAUM regional haze
documents archive, located at the following web address:

http://www.nescaum.org/topics/regional-haze.

In the documents archive, readers may find the following of particular interest in
understanding regional haze in the MANE-VU region:

e Regional Haze and Visibility in the Northeast and Mid-Atlantic States (2001)
e 2002: A Year in Review (2004)

e Contributions to Regional Haze in the Northeast and Mid-Atlantic United States
(2006)

e Public Health Benefits of Reducing Ground-level Ozone and Fine Particulate
Matter in the Northeast U.S. (2008)

¢ MANE-VU Modeling for Reasonable Progress Goals (2008)

e 2018 Visibility Projections (2008)

e Tracking Visibility Progress, 2004-2008 (2010)

e Contribution of Non-Sulfate Aerosols to MANE-VU Regional Haze (2012)


http://www.nescaum.org/topics/regional-haze
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e The Nature of the Fine Particle and Regional Haze Air Quality Problems in the
MANE-VU Region: A Conceptual Description (Updated July 31, 2012)
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2. PROCESS FOR TRACKING PROGRESS

2.1. Long Term Goals and Natural Visibility

Even in the absence of emissions from human activities, some level of light
extinction occurs from natural causes. This “natural haze” represents the best expectation
for long-term progress at Class | areas, and is the goal for these areas by 2064.

The USEPA (2003a) has guidance for calculating natural haze levels based on
measurements of particulate constituents at Class | areas during a baseline period. States
combine measurements of several parameters to calculate a “Haze Index” in deciview
(dv) units based on estimates of light extinction. A fuller explanation of tracking progress
procedures is presented in a 2003 USEPA guidance document for tracking progress
(USEPA 2003b; hereafter, “the Guidance”), though readers should note that the
calculation for estimating total light extinction has since been updated. Details on the
revised IMPROVE algorithm used to estimate light extinction are presented elsewhere
(e.g., NESCAUM 2010).

Natural haze levels are calculated for both the least impaired (i.e., clearest or
“best”) days and the most impaired (i.e., haziest or “worst”) days, because changing
natural processes lead to variability in natural visibility. Natural visibility levels on least
and most impaired (i.e., best and worst) days for the MANE-VU and adjacent Class |

Table 2-1. Natural Visibility Conditions for Class I Areas in and Adjacent to the
MANE-VU Region

State | Best Days Worst

Class | Area Abbr. (dv) Days (dv)
Acadia National Park ME 4.66 12.43
Moosehorn Wilderness Area ME 5.01 12.01
Roosevelt Campobello International Park* ME - -
Great Gulf Wilderness Area NH 3.73 11.99
Presidential Range/Dry River Wilderness

Area* NH i i
Lye Brook Wilderness Area VT 2.79 11.73
Brigantine Wilderness Area NJ 551 12.24
Dolly Sods Wilderness Areat wv 3.63 10.39
Shenandoah National Parkf VA 3.14 11.35

Note: The Class | areas are arranged with the areas located in the MANE-VU region
presented first, followed by those adjacent to MANE-VU.

* Natural haze values are not calculated for areas without baseline monitoring data.
Visibility for the Presidential Range/Dry River Wilderness Area and Roosevelt
Campobello International Park are represented by the IMPROVE monitors for Great
Gulf and Moosehorn, respectively.

Source: IMPROVE 2011 (IMPROVE Natural Haze Levels 11 version 2 workbook).

1 Class | area adjacent to the MANE-VU region.
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areas are presented in Table 2-1. Achievement of these goals through constant annual
incremental improvement in the Haze Index (in dv) such that natural conditions will be
reached by 2064 is termed a “uniform rate of progress.” Natural background haze levels
are not available for some Class | areas without monitoring data, i.e., Presidential
Range/Dry River Wilderness Area and Roosevelt Campobello International Park.

2.2. Reasonable Progress Goals

The RHR requires states to evaluate current regional haze conditions at Class |
areas subject to the rule relative to conditions during a historic baseline period. The
baseline period is the five-year period from 2000 through 2004. The state haze SIPs
established reasonable progress goals (RPGs) for reduction of regional haze through
2018. Comparison between the five-year average Haze Index in 2018 (a back average of
the previous five years’ annual Haze Index values) and the baseline Haze Index will
determine whether a state has met its 2018 RPG.

A state sets RPGs for the 20 percent most impaired (i.c., the haziest or “worst”)
days and for the 20 percent least impaired (i.e., clearest or “best”) days. The RPGs are
designed to at least ensure no degradation for best-day visibility and achievement of
uniform rate of progress for worst-day visibility. In most cases, states in the MANE-VU
region have adopted RPGs that achieve lower Haze Index values by 2018 than would be
achieved using either the “no degradation” and “uniform rate of progress” rates for best
and worst days, respectively. Table 2-2 presents the best- and worst-day RPGs adopted

Table 2-2. 2018 Goals for Class | Areas in or Adjacent to the MANE-VU Region

Best Days Worst Days
Uniform
No Reasonable | Rate of | Reasonable

State | Degradation Progress Progress Progress
Class | Area Abbr. (dv) Goal (dv) (dv) Goal (dv)
Acadia National Park ME 8.8 8.3 20.4 194
Moosehorn Wilderness Area ME 9.2 8.6 194 19.0
Roosevelt Campobello International Park ME 9.2 8.6 19.4 19.0
Great Gulf Wilderness Area NH 7.7 7.2 20.3 19.1
Presidential Range/Dry River Wilderness NH 7.7 7.2 203 19.1
Area
Lye Brook Wilderness Area VT 6.4 5.5 215 20.9
Brigantine Wilderness Area NJ 14.3 14.3 25.1 25.1
Dolly Sods Wilderness Areat wv 12.3 111 24.7 21.7
Shenandoah National Park+ VA 10.9 8.7 25.1 21.9

Note: The Class | areas are arranged with the areas located in the MANE-VU region presented first,
followed by those adjacent to MANE-VU.

+ Class | area adjacent to the MANE-VU region.

Sources: Maine: 76 FR 73956-73982; New Hampshire: 77 FR 11809-11826; New Jersey: 76 FR 49711-
49724; Vermont: 77 FR 11914-11928; Virginia: 77 FR 3691-3711; West Virginia: 76 FR 41158-41177.



Tracking Visibility Progress, 2004-2011 Page 2-3

by states for each Class | area in or adjacent to the MANE-VU region per state haze SIPs.

2.3. Measurement and Data Support

The Haze Index is calculated using light extinction estimates based on measured
concentrations of particulate matter (PM) species. Measurements are taken at a network
of sites in the Interagency Monitoring of Protected Visual Environments (IMPROVE)
program at or near Class | areas. IMPROVE is the result of coordination between the
National Park Service, the Fish and Wildlife Service, the Bureau of Land Management,
the Forest Service, and USEPA. IMPROVE has operated 17 sites within the MANE-VU
region since 2002.

The Visibility Information Exchange Web System (VIEWS) team develops and
maintains the IMPROVE website in addition to its other activities related to maintenance
of air quality monitoring databases. Using the data from IMPROVE, the VIEWS team
calculates and regularly posts updated metrics for tracking visibility across the country at
the national parks and wilderness areas subject to the RHR. VIEWS is hosted at the
Colorado State University’s Cooperative Institute for Research in the Atmosphere
(CIRA).

Another resource, the Federal Land Manager Database (FED), is an extensive
database of environmental data and an integrated suite of online tools and resources to
help Federal Land Managers assess and analyze the air quality and visibility in federally
protected lands such as National Parks, National Forests, and Wilderness Areas.

For this analysis, we used data from IMPROVE (2011) downloaded through
VIEWS for both the natural haze levels (calculated using the revised IMPROVE
algorithm) and daily values, including patched values,? for 2000 through 2010. For 2011,
we used unpatched data obtained from FED. We analyzed the individual missing
constituent data for 2011 using the patching methodology described in the Guidance and
determined that patching was unnecessary for all sites in and adjacent to the MANE-VU
region for this analysis.

2 “patching” is a procedure for replacing missing values for individual or multiple measured PM
constituents with appropriate values, per the Guidance.



Tracking Visibility Progress, 2004-2011 Page 3-1

3. RESULTS

We analyzed total Haze Index and individual constituent light extinction annual
results for each site in or adjacent to the MANE-VU region for years between 2000 and
2011. The following sections describe the results of this analysis. Section 3.1 provides
results for the total Haze Index for each site and discusses trends and progress toward
short-term goals. Section 3.2 provides individual constituent analysis and trends for each
site over the time period in the context of regional emissions reduction efforts and
continued regional and federal policy directions. Finally, Section 3.3 summarizes
conclusions based on these results. Results indicate consistent improvement in regional
haze on the best and worst visibility days across the region.

3.1. Haze Index Trends

Figure 3-1 (page 3-2) through Figure 3-7 (page 3-8) present the annual Haze
Index on the 20 percent most and least impaired days at MANE-VU and adjacent Class |
areas between 2000 and 2011 in the context of short- and long-term visibility goals. The
figures are arranged with the areas located in the MANE-VU region presented first,
followed by those adjacent to MANE-VU. Table A-1 in Appendix A presents these data
numerically.

Annual average best and worst visibility day Haze Index values are represented
by blue and purple diamonds, respectively. Five-year back annual averages are
represented by solid red (worst) and blue (best) lines. Red (worst) and black (best) plus
signs represent the 2018 RPGs described in the state haze SIP. The red (worst) and black
(best) dotted lines represent the glidepaths to meet 2018 RPGs. Red (worst) and black
(best) dashed lines represent the glidepaths to meet long-term natural visibility goals; the
worst-day glidepath is also called the “uniform rate of progress” line, and the best-day
glidepath is also called the “no degradation” line.® The grey region denotes the range of
20-percent best to worst haze levels expected to occur under natural conditions. Thus, the
uniform rate of progress line intersects with highest portion of the grey area in 2064.

These figures indicate that haze levels on the best and worst days from 2000
through 2011 have dropped across the entire region. Trends evident in our last report
(NESCAUM 2010) for annual average haze levels on best and worst days through 2008
have largely continued through 2010. In 2011, most of the areas experienced around the
same or slightly higher levels of haze on both best and worst days as compared to 2010.
The steep drop in Haze Index values for the 20 percent worst days, therefore, appears to
have occurred primarily during the period between 2007 and 2010 for these areas.

® For the Brigantine and Dolly Sods Wilderness Areas, whose haze levels on the 20 percent best days
during the 2000 to 2004 baseline period were higher than estimated natural conditions on the 20 percent
worst days, the no degradation line (representing the long-term best-day goal) is higher than the uniform
rate of progress line (representing the long-term worst-day goal) at dates approaching 2064. This
nonsensical situation by 2064 is an artifact of technical guidance and only represents stated haze level
goals, not anticipated results.
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Figure 3-1. Annual Haze Index Levels at Acadia National Park
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Figure 3-2. Annual Haze Index Levels

at Moosehorn Wilderness Area
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Figure 3-3. Annual Haze Index Levels at Great Gulf Wilderness Area
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Figure 3-4. Annual Haze Index Levels at Lye Brook Wilderness Area
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Figure 3-5. Annual Haze Index Levels at Brigantine Wilderness Area
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Figure 3-6. Annual Haze Index Levels at Dolly Sods Wilderness Area
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Figure 3-7. Annual Haze Index Levels at Shenandoah National Park
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Comparison of the five-year annual average haze index to the glidepaths for the
2018 SIP commitments show that all areas in and adjacent to the MANE-VU region are
on pace to meet those commitments. In fact, the 2018 RPGs will be met if 5-year average
levels for best and worst days are maintained at Acadia National Park and at the Great
Gulf, Lye Brook, and Moosehorn Wilderness Areas. However, the small uptick in annual
average haze levels in 2011 for most areas in the MANE-VU region demonstrates that
efforts are still needed to ensure that 2018 RPGs will be met and to prevent backsliding.
The small relative increase for 2011 over the previous several years is almost certainly
due, at least in part, to special and converging circumstances: the economic downturn
followed by slow recovery, unusual meteorology, and the rapid shift toward natural gas.

At Brigantine Wilderness Area and both Class | areas adjacent to the MANE-VU
region, best-day visibility levels are already below 2018 RPGs, but worst-day visibility
levels require additional progress to meet the short-term goals.

3.2. Constituent Light Extinction Trends

In addition to analyzing trends in overall visibility changes at the sites, we also
examined the data for changes in individual PM constituent contributions to visibility
impairment. Figure 3-8 through Figure 3-14 present the annual Haze Index by constituent
on the 20 percent least and most impaired days at MANE-VU and adjacent Class | areas
between 2000 and 2011 in the context of RPGs. The figures are arranged with the areas
located in the MANE-VU region presented first, followed by those adjacent to MANE-
VU.

These figures show individual constituent values as stacked bar charts for sulfate,
nitrate, organic carbon mass (OCM), light absorbing carbon (LAC), soil, coarse mass, sea
salt, and Rayleigh extinction levels on best (left, “a”) and worst (right, “b”’) days. The
total of the stacked bars represent annual Haze Index values, and are marked by circles
connected by a thin black line. The thick black line represents five-year back annual
averages from 2004 to 2011. The 2018 RPG from the state haze SIP is marked with a
black plus sign. Two red lines descend from the 2004 five-year back average (i.e., the
baseline value): the red dotted line represents the glidepath to the 2018 RPG; and the red
dashed line represents the glidepath to the 2064 natural visibility goal, or the “uniform
rate of progress” line.

These figures confirm that large reductions in overall Haze Index values on the
20 percent worst days are primarily due to decreases in sulfate visibility impacts at
MANE-VU Class | areas. Steady decreases in sulfate and nitrate contributions have also
reduced overall haze levels on the least impaired days. These decreases occurred mainly
from 2005 through 2011 at most of the studied areas, though in some locations (e.g.,
Dolly Sods Wilderness Area, Shenandoah National Park), the contribution from sulfate
stopped its decline in 2009 and held steady or increased on the worst days through 2011.

Despite the reduced contribution from sulfate on the worst days at most of the
MANE-VU Class | areas, the overall level of haze has remained largely unchanged since
about 2009 on the worst days due to increases in contributions from sea salt and organic
carbon mass, depending on the site. At Brigantine, the contribution from coarse mass in
2011 was unusually high, indicating a possible anomaly for that year (Pietarinen 2013).
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This increase in coarse mass contribution offset reductions in both nitrate and sulfate
levels from the preceding years. Contribution from OCM appears to be highly variable
from year to year at most sites. For instance, high OCM extinction levels at Brigantine
and Lye Brook Wilderness Areas in 2002, and at Great Gulf Wilderness Area in 2011 on
the worst days, undercut declines in contributions from sulfate to raise overall haze levels
for those years.

Sulfate remains the most significant contributor to light extinction at all Class |
areas on the most impaired days in and adjacent to the MANE-VU region, followed by
OCM and nitrate. For the most part, light extinction from soil and sea salt, which help
indicate the extent to which natural haze processes contribute to overall haze levels, are
insignificant when compared to extinction from sulfate and nitrate. Based on these
figures, continued progress in sulfate and nitrate levels appears to be driving the trend in
overall improvement in worst- and best-day haze level reductions.

To examine the individual constituent trends more closely, we plotted the range of
individual light extinction on best and worst days from 2000 through 2011 at the Class |
areas against the estimated light extinction under natural conditions. Figure 3-15 through
Figure 3-19 show the range of light extinction levels at the MANE-VU Class | areas
(areas adjacent to the MANE-VU region are excluded from this analysis for simplicity)
as compared to natural light extinction for selected constituents. Estimated natural light
extinction is represented in each chart by the lighter grey band, and observed extinction
by the other band. For the case of the carbonaceous species, OCM and LAC, the green
band is observed OCM and the dark grey band is observed LAC. Note that the
observations do not represent the range of the highest and lowest 20 percent light
extinction levels for those constituents; rather, they represent the range of constituent
light extinction levels on the 20 percent least and most impaired visibility days. For Great
Gulf Wilderness Area, where observations were missing in 2009 and 2010, 2011
observations are presented as a broad range rather than a single data point for ease of
visualization, but note that this is a visual distortion.

It is clear from these charts that levels of extinction from sulfate have dropped
significantly since 2002 at all the MANE-VU Class | areas, although still remaining at
levels much higher than the estimated natural range at all sites. Extinction due to nitrate
has also dropped steadily, and at several sites is approaching natural levels on the best
days. At Brigantine Wilderness Area, extinction due to nitrate remains considerably
higher than the natural baseline. At Acadia National Park, levels of extinction due to
carbonaceous constituents and coarse mass appear to be approximately at natural levels.
At Great Gulf, Lye Brook, and Moosehorn Wilderness Areas, coarse mass extinction is
approximately at natural levels, and carbonaceous matter has dropped from levels slightly
above natural into the natural range. Prior peaks in carbonaceous matter extinction at
these sites were driven by OCM levels. At Brigantine Wilderness Area, carbonaceous
matter has been holding steadily above natural levels with little observable trend
downward, and coarse mass light extinction levels also remain above natural levels,
though the 2011 peak in coarse mass light extinction may be a result of construction
activity near the monitor location (Pietarinen 2013).
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Figure 3-8. Individual Constituent Contribution to Annual Haze Index Levels at Acadia National Park on 20 Percent Best and

Worst Visibility Days
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Figure 3-9. Individual Constituent Contribution to Annual Haze Index Levels at Moosehorn Wilderness Area on 20 Percent
Best and Worst Visibility Days
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Figure 3-10. Individual Constituent Contribution to Annual Haze Index Levels at Great Gulf Wilderness Area on 20 Percent
Best and Worst Visibility Days
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Figure 3-11. Individual Constituent Contribution to Annual Haze Index Levels at Lye Brook Wilderness Area on 20 Percent
Best and Worst Visibility Days
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Figure 3-12. Individual Constituent Contribution to Annual Haze Index Levels at Brigantine Wilderness Area on 20 Percent
Best and Worst Visibility Days
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Figure 3-13. Individual Constituent Contribution to Annual Haze Index Levels at Dolly Sods Wilderness Area on 20 Percent
Best and Worst Visibility Days
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Figure 3-14. Individual Constituent Contribution to Annual Haze Index Levels at Shenandoah National Park on 20 Percent
Best and Worst Visibility Days
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Figure 3-15. Range of Observed and Estimated Natural Light Extinction for Select Individual Constituents at Acadia
National Park on 20 Percent Best and Worst Visibility Days
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absorbing carbon or LAC), and (d) coarse mass, alongside estimated natural light extinction from those constituents.
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Figure 3-16. Range of Observed and Estimated Natural Light Extinction for Select Individual Constituents at Moosehorn

Wilderness Area on 20 Percent Best and Worst Visibility Days
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Figure 3-17. Range of Observed and Estimated Natural Light Extinction for Select Individual Constituents at Great Gulf
Wilderness Area on 20 Percent Best and Worst Visibility Days
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Figure 3-18. Range of Observed and Estimated Natural Light Extinction for Select Individual Constituents at Lye Brook
Wilderness Area on 20 Percent Best and Worst Visibility Days
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Wilderness Area on 20 Percent Best and Worst Visibility Days
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Figure 3-19. Range of Observed and Estimated Natural Light Extinction for Select Individual Constituents at Brigantine
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3.3. Conclusions on Visibility Progress

Despite variability in the year-to-year data, there are definite downward trends in
overall haze levels at the Class | areas in and adjacent to the MANE-VU region. Based on
rolling five-year averages demonstrating progress since the 2000-2004 baseline period,
the MANE-VU Class | areas appear to be on track to meet their 2018 RPGs for both best
and worst visibility days. The trends are mainly driven by large reductions in sulfate light
extinction, and to a lesser extent, nitrate light extinction. Levels of carbonaceous matter
(OCM and LAC) appear to be approaching natural levels at most of the MANE-VU
Class I areas. In some cases, the levels set by these goals have already been met, and
progress beyond the 2018 RPGs appears achievable. Though it is on track to meet its
2018 RPGs, challenges remain for the Brigantine Wilderness Area. Sulfate light
extinction levels are higher at this site than at others across the region, and continued
sulfate reductions would be a significant driver in continuing to improve visibility at this
site.
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4. DISCUSSION

Reductions in air pollution continue to bring down levels of fine particulate matter
in the eastern United States, which in turn are leading to improved visibility at federally
protected Class | areas within and adjacent to the MANE-VU region. Since our last report
(NESCAUM 2010), significant improvements in visibility at the MANE-VU Class | sites
have been observed, and these changes have been largely driven by reductions in sulfate
levels. Levels of nitrates and carbonaceous PM are also decreasing.

Large emission reductions of nitrogen oxides (NOx) and sulfur dioxide (SOy)
across the region in response to regional emission reduction requirements for power
plants is likely a principal driver for these visibility improvements. Further reductions
over the next several years should occur if the power sector continues to control or phase
out coal plants across the eastern United States in response to competitive pressures from
natural gas generation, overall reduced electricity demand, and more stringent
requirements to reduce emissions of air toxics (e.g., acid gases, toxic metals).

In addition to addressing emissions from power plants, states across the Northeast
have enacted or are in process of enacting low sulfur content requirements for fuel oils,
which cover home heating oil (distillate) and residual oils (#4 and #6). At the federal
level, USEPA has proposed the Tier 3 motor vehicle program that includes lowering
sulfur content in gasoline. While gasoline combustion is a minor source of SO,
emissions, the Tier 3 fuel requirements would significantly reduce NOx emissions from
the existing fleet of on-road gasoline vehicles by reducing sulfur poisoning of the catalyst
in catalytic converters, thus improving control technology performance. This would lead
to lower nitrate levels, most notably during colder weather months when nitrates are more
thermally stable. In warmer weather months, NOx promotes ground-level ozone
formation, which in turn can enhance formation of visibility-limiting secondary organic
aerosols (Carleton et al. 2010). Therefore, lower levels of NOx as a result of Tier 3 can
also improve visibility by reducing ozone formation that leads to carbonaceous PM.

In summary, the visibility data examined in this report demonstrate that broad,
regional efforts to reduce emissions of visibility-impairing pollutants are having a
beneficial effect at the region’s Class I areas. The most recent IMPROVE data indicate
that the states continue to be on track to meet their 2018 reasonable progress goals for
improved visibility. Further progress may occur through additional pollution reductions
achievable under recently adopted or proposed regulatory programs.
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Appendix A: Tracking Progress Data for Class |
Areas in and Adjacent to the MANE-VU Region
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Appendix A: Tracking Progress Data for Class I Areas in and

Adjacent to the MANE-VU Region
Tracking progress data for sites in the MANE-VU region are presented in Table

A-1, and for sites adjacent to it in Table A-2.

Table A-1. Tracking Progress Data for Class | Areas in and Adjacent to the MANE-
VU Region (dv)

Best Days Worst Days
Haze Index, | Haze Index, 5- | Haze Index, Haze Index, 5-
Class | Area Year Annual Year Rolling Annual Year Rolling
Acadia National Park 2000 8.90 - 21.64 -
2001 8.87 - 23.28 -
2002 8.77 - 23.91 -
2003 8.77 - 23.65 -
2004 8.56 8.78 21.98 22.89
2005 7.58 8.51 23.01 23.17
2006 8.17 8.37 23.37 23.19
2007 8.21 8.26 21.74 22.75
2008 7.76 8.06 20.21 22.06
2009 6.92 7.73 18.93 21.45
2010 6.57 7.53 18.16 20.48
2011 7.35 7.36 18.80 19.57
Moosehorn Wilderness 2000 8.94 - 20.63 -
Area 2001 9.31 - 22.14 -
2002 9.12 - 23.07 -
2003 9.48 - 22.50 -
2004 8.93 9.16 20.28 21.72
2005 7.99 8.97 22.36 22.07
2006 8.60 8.82 21.55 21.95
2007 7.79 8.56 19.24 21.19
2008 7.75 8.21 18.73 20.43
2009 6.83 7.79 17.71 19.92
2010 5.85 7.37 17.09 18.87
2011 6.84 7.01 17.07 17.97
Great Gulf Wilderness 2000 - -
Area 2001 8.26 - 23.29 -
2002 7.77 - 24.84 -
2003 6.94 - 21.59 -
2004 7.68 7.66 21.56 22.82
2005 6.90 7.51 21.53 22.56
2006 6.43 7.14 21.12 22.13
2007 6.86 6.96 21.35 21.43
2008 6.20 6.81 16.78 20.47
2009 * 6.60 * 20.19
2010 * 6.50 * 19.75
2011 6.15 6.40 18.96 19.03
Symbols: “-”” = not applicable; “*” = missing data; “1” = Class | Area adjacent to the MANE-VU region

Table continued on next page.
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Table A-1. Tracking Progress Data for Class | Areas in and Adjacent to the MANE-
VU Region (dv), continued

Best Days Worst Days
Haze Index, | Haze Index, 5- | Haze Index, | Haze Index, 5-
Class | Area Year Annual Year Rolling Annual Year Rolling
Lye Brook Wilderness 2000 6.49 - 23.45 -
Area 2001 6.47 - 26.33 -
2002 6.43 - 25.52 -
2003 5.83 - 24.02 -
2004 6.61 6.37 22.91 24.45
2005 5.74 6.22 26.04 24.96
2006 5.24 5.97 22.31 24.16
2007 5.68 5.82 25.25 24.11
2008 * 5.82 * 24.13
2009 411 5.19 18.44 23.01
2010 3.96 4,75 19.88 21.47
2011 5.28 4,76 19.47 20.76
Brigantine Wilderness 2000 14.26 - 28.95 -
Area 2001 13.83 - 28.38 -
2002 14.83 - 29.31 -
2003 14.39 - 29.79 -
2004 14.36 14.33 28.59 29.01
2005 14.61 14.40 29.62 29.14
2006 15.35 14.71 28.50 29.16
2007 12.74 14.29 26.91 28.68
2008 * 14.26 * 28.41
2009 12.78 13.87 24.25 27.32
2010 11.70 13.14 25.22 26.22
2011 12.78 12.50 25.78 25.54
Dolly Sods Wilderness 2000 12.96 - 29.03 -
Areat 2001 13.30 - 28.24 -
2002 11.91 - 28.47 -
2003 11.54 - 29.73 -
2004 11.67 12.28 29.76 29.05
2005 12.09 12.10 30.89 29.42
2006 10.57 11.56 29.80 29.73
2007 10.27 11.23 29.52 29.94
2008 9.44 10.81 25.39 29.07
2009 8.70 10.21 22.17 27.55
2010 9.62 9.72 23.94 26.16
2011 8.67 9.34 24.44 25.09
Shenandoah National 2000 11.08 - 28.53 -
Parkf 2001 13.21 - 29.21 -
2002 11.49 - 30.54 -
2003 9.48 - 28.94 -
2004 9.37 10.93 29.32 29.31
2005 10.48 10.81 30.75 29.75
2006 10.59 10.28 29.30 29.77
2007 11.13 10.21 28.79 29.42
2008 8.16 9.95 25.65 28.76
2009 8.23 9.72 21.81 27.26
2010 9.67 9.56 23.44 25.80
2011 7.80 9.00 23.42 24.62

Symbols: “-” = not applicable; “*” = missing data; “t” = Class | Area adjacent to the MANE-VU region
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Memorandum

Date: March 28, 2013

To: MANE-VU
From: Paul Miller, NESCAUM
Re: Overview of state and federal actions relaivBIANE-VU Asks

This memorandum provides a summary of certain eisria regional haze state
implementation plans (SIPs) within and outsideNheé-Atlantic/Northeast Visibility
(MANE-VU) regional planning areh.The SIPs covered are either from members of the
MANE-VU regional planning organization (RPO), ooifin states outside the MANE-VU
region that were identified as having emissiondrifmuting 2% or more to sulfate levels
at MANE-VU Class 1 areas.

The elements reviewed in each regional haze SIB imghe context of requests from
MANE-VU in 2007 that certain measures, or theirieglents, be adopted within each
jurisdiction by 2018 (referred to as the “MANE-Vsks”). MANE-VU deemed these
measures as appropriate for making reasonablege®¢pwards achieving the national
goal of natural background visibility in Class Eas by 2064. The MANE-VU Asks
differed in some respects between the MANE-VU membed states outside of the
MANE-VU region, but were intended to encompass caraple sulfur dioxide (S£
measures across all states. The specific elernétiie MANE-VU Asks for inside and
outside the MANE-VU region are given below accogdia two groupings of SIPs from
inside and outside the MANE-VU region.

A common Ask element inside and outside the MANE-\dion was for a 90% or
greater S@emissions reduction by 2018 relative to 2002 f8# electric generating

unit (EGU) stacks. MANE-VU identified these specstacks through modeling as
having the largest impacts on visibility in its €4al areas among all modeled EGUs.
This Ask element included flexibility for achievirnige 90% reduction through alternative
measures if not feasible at the stack.

This summary provides a “snap shot” of S€nissions in 2011 at the individual stacks
on the 167 EGU list. To provide additional contekstate-wide reductions from

1 NESCAUM thanks the following people for helpfukasgance in reviewing and commenting on the state
summaries: Robert Betterton, WV Department of Eorwinental Protection; James Boylan, GA
Department of Natural Resources; John Hornback AFRS Wendy Jacobs, CT Department of Energy
and Environmental Protection; Joseph Jakuta, OTd®; IRaleel, LADCO; Glenn Keith, MA Department of
Environmental Protection; Martin Luther, KY Divigidor Air Quality; Charles Martone, NH Department
of Environmental Services; Julie McDill, MARAMA, Dis McLeod, VA Department of Environmental
Quality; Anne McWilliams, EPA Region 1; Albert Pear GA Department of Natural Resources; John
Sipple, DE Department of Natural Resources andranwmiental Control; Roger Thunell, MD Department
of the Environment.



potential “alternative measures,” we also use EP&’sl Rain Program data to compare
overall state-wide S£reductions occurring in 2011 relative to 2002 agaihe requested
amount from a state’s stacks on the 167 EGU statkThe comparison uses reported
emissions from the Acid Rain Program rather thamfthe Clean Air Interstate Rule
(CAIR) because not all states receiving a MANE-VEKkAare covered by CAIR. In
addition, emissions reporting under CAIR startecesal years after the 2002 MANE-VU
Ask baseline. A state-level comparison of 201% 8Qissions reported in the Acid Rain
Program and in the CAIR program found that repo86demissions in both programs
were within about 5% for most states.

In addition to the MANE-VU Asks for states, MANE-V&lso presented a federal ask to
the U.S. Environmental Protection Agency (EPA)ddditional national S©reductions
from power plants. The current status of fedeffalts is summarized in the third section
of this memorandum.

1. INSIDE MANE-VU REGION

For the MANE-VU members, the “MANE-VU Ask” requestéhe following actions:
* Timely implementation of BART requirements; and

* Alow sulfur fuel oil strategy in the inner zoneag&ts (New Jersey, New York,
Delaware and Pennsylvania, or portions thereof@¢tinice the sulfur content of:
distillate oil to 0.05% sulfur by weight (500 ppimy no later than 2012, of #4
residual oil to 0.25% sulfur by weight by no latlean 2012, of #6 residual oil to
0.3 — 0.5% sulfur by weight by no later than 204r2] to further reduce the sulfur
content of distillate oil to 15 ppm by 2016; and

* Alow sulfur fuel oil strategy in the outer zonaféts (the remainder of the
MANE-VU region) to reduce the sulfur content oftdiate oil to 0.05% sulfur by
weight (500 ppm) by no later than 2014, of #4 neslail to 0.25 — 0.5% sulfur
by weight by no later than 2018, and of #6 residuiaio no greater than 0.5%
sulfur by weight by no later than 2018, and toHartreduce the sulfur content of
distillate oil to 15 ppm by 2018, depending on dy@vailability; and

* A 90% or greater reduction in sulfur dioxide @E®missions from each of the
top 100 electric generating units (EGUSs) identifisdVIANE-VU (comprising a
total of 167 stacks) as reasonably anticipatedtse or contribute to impairment
of visibility in each mandatory Class 1 Federabarethe MANE-VU region. If
it is infeasible to achieve that level of reductioom a unit, alternative measures
will be pursued in such State; and

» Continued evaluation of other control measuresuigialg energy efficiency,
alternative clean fuels, and other measures tocee8@ and nitrogen oxide
(NOx) emissions from all coal-burning facilities B918 and new source
performance standards for wood combustion. Thesssares and other measures
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identified will be evaluated during the consultatjgrocess to determine if they
are reasonable and cost-effective.

Connecticut
Submittal Date of Regional Haze SIP
November 18, 2009; February 24, 2012; March 122208bvember 23, 2012

Haze SIP Status as of January 24, 2013

EPA proposed approval, 77 FR 17367 (March 26, 2HERA supplemental proposed
approval, 78 FR 5158 (January 24, 2013); final lpyil26, 2013 (under extended
consent decreé).

BART Requirements

Connecticut identified an initial list of ten BARAligible sources. Three BART-eligible
sources were subsequently capped by consent dridelosv BART-eligible levels,
removing them from the list. Connecticut deternditigat its existing rules achieved
greater reductions from its remaining BART-eligiblaurces than from application of
BART alone.

Low Sulfur Oil Strategy Inner Zone
Does not apply.

Low Sulfur Oil Strategy Outer Zone

Connecticut adopted low sulfur fuel oil rules atatgte but implementation of the statute
is contingent upon adoption of rules by Massaclisigehacted), New York (enacted),
and Rhode Island (not yet proposed).

90% SQ reduction of 167 EGU stacks
Does not have listed stack.

Evaluation of other control measures

Connecticut agreed to continue evaluating othesiptescontrol measures consistent
with the MANE-VU Ask, including investigating suc®of other state programs
regulating outdoor wood burning furnaces, and adopif the California Low Emission
Vehicle (CA LEV) program revisions for mobile soesc

Delawar e
Submittal Date of Regional Haze SIP
September 25, 2008

Haze SIP Status as of December 18, 2012
EPA final approval, 76 FR 42557 (July 19, 2011)

BART Requirements

2 Communication from David Conroy, EPA Region 1 (Beber 18, 2012).
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Delaware identified four EGUs and one steel milBa&RT-eligible sources. Delaware
established enforceable caps for the steel miiiiia emissions below BART-eligible
levels. Delaware also considers that in the aggeedPE Regulation 1146 achieves
greater reductions from its EGUs than would beeaad by applying presumptive
BART on the BART-eligible EGUs.

Low Sulfur Oil Strategy Inner Zone

Delaware has not yet adopted low sulfur fuel sggtbut considers equivalent
reductions met by including S@eductions from all Delaware EGUs (in excess @690
reductions).

Low Sulfur Qil Strategy Outer Zone
Does not apply.

90% SQ reduction of 167 EGU stacks

Delaware has five stacks at two power plants ante@d/ANE-VU 167 EGU stacks list.
Delaware indicated that the 90% reduction i, 86m the Edge Moor Unit 5 and Indian
River Units 1-4 was relative to a baseline of cdBmyear 2002 actual S@ass
emissions levels from those units. Based on theah2002 S@mass emissions from
the subject Delaware EGUs, and applying the 90%atszh factor, Delaware
determined that the actual Sf@duction obligation for those units was 19,90%stgear.
However, Delaware’s analysis indicated that it wasfeasible to achieve an $@ass
emissions reduction of 19,909 tons/year from EdgemMJnit 5 and Indian River Units
1-4 alone. Alternatively, in the 2008 VisibilityfFSdocument Delaware indicated that
SO, emissions reductions from all of the EGU uniteeféd by Delaware’s 7 DE Admin
Code 1146, Electric Generating Unit (EGU) Multi-Ritdnt Regulation, would exceed
19,909 tons of annual S@eductions. Delaware indicated that the, 8@issions
reductions achieved by 7 DE Admin Code 1146 dematest that Delaware had met its
obligation. Subsequent to the promulgation of 7Axnin Code 1146 (and Delaware’s
2008 SIP submittal), units subject to the regufatiave come into compliance with the
regulation in 2009 and 2012 (phase-in), or haveeconto compliance with consent
decrees and permanent, federally enforceable peanditions related to the regulation.
Beginning in 2011, the annual $@&mission reductions of 21,906 tpy have exceeded th
2018 target level of 19,909 tpy (7 years earlyhisTis consistent with reported emissions
in the Acid Rain Program.

Evaluation of other control measures

Delaware is evaluating diversity of fuels for enengeds, electricity conservation
programs, and efficient energy infrastructure, glafth encouraging new energy
efficient product makers and promoting renewaldesyng other measures.

District of Columbia®
Submittal Date of Regional Haze SIP

% The District of Columbia contributes less than @gin? or 2% sulfate at nearby Class 1 areas, so its
long-term strategy consists of adopting the contreasures in the MANE-VU “on-the-books/on-the-way”
scenario and meeting the BART requirements.
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October 27, 2011

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 5191 (February 2, 2012)

BART Requirements
The District of Columbia has two BART-eligible soas that were to shut down by
December 17, 2012.

Low Sulfur Qil Strategy Inner Zone
Does not apply.

Low Sulfur Oil Strategy Outer Zone
No rule proposed.

90% SQ reduction of 167 EGU stacks
Does not have listed stack.

Evaluation of other control measures

The District of Columbia plans to continue to pwsuoption of MANE-VU measures in
“beyond-on-the-way” (BOTW) and “best and final” segios by 2018, as appropriate
and necessary.

Maine
Submittal Date of Regional Haze SIP
December 9, 2010; supplemented September 14, Ra/ember 9, 2011

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 24385 (April 24, 2012)

BART Requirements

Maine identified 10 BART-eligible sources, and detmed all 10 were subject to
BART. In 2007, ME legislature adopted BART requients and deadlines. BART
controls must be installed and operating by JaniaP913 and either (1) require low
sulfur oil (1% or less) or (2) be equivalent torattspecific 50% reduction in sulfur
emissions from baseline. Three BART sources cappednder permit limits. Maine
determined that existing controls and lower sutili{where applicable) satisfied BART
for the remaining sources.

Low Sulfur Qil Strategy Inner Zone
Does not apply.

Low Sulfur QOil Strategy Outer Zone
Legislation passed. Distillate = 50 ppm in 201B;ppm in 2018. #6 Fuel - 0.5% in
2018.




90% SQ reduction of 167 EGU stacks

Maine has one stack on MANE-VU 167 stacks list.indaletermined it was not cost-
effective to add controls to the unit, and will Ugeer sulfur fuel to comply by 2013.
Low sulfur fuel will get an 84% reduction. In 2QXhe unit had S@emissions 76%
lower than its 2002 levels, and greater than 90&etovhen including additional SO
reductions from other units at the same power pl&RA Acid Rain Program data
indicate that state-wide S@eductions in 2011 exceeded the MANE-VU Ask amdunt
48%.

Evaluation of other control measures
Maine has adopted rules on outdoor wood and pedliégrs, an outdoor wood boiler
replacement and buy-back program, and a wood seplacement buy-back program.

Maryland
Submittal Date of Regional Haze SIP
February 13, 2012

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 39938 (July 6, 2012).

BART Requirements

Maryland identified four EGUs and three non-EGUBART-eligible. Of the three non-
EGUs, one was determined to not be a BART soursedan start up date, one had
existing and future selective non-catalytic redutiSNCR) controls considered to
satisfy BART, and one had additional requiremenitsiip place to satisfy BART. For
EGU BART-eligible sources, Maryland accepted ergttontrols and measures as
satisfying BART on all units.

Low Sulfur Oil Strategy Inner Zone
Does not apply.

Low Sulfur QOil Strategy Outer Zone
No rule proposed. Maryland committed to pursuingvasulfur fuel oil strategy as
apporpriate and necessary.

90% SQ reduction of 167 EGU stacks

Maryland has nine stacks (12 units) at six powanid listed among the MANE-VU 167
stacks. Maryland’s approach to the 90% MANE-VU Asin its listed stacks is to use
the state’s Healthy Air Act (HAA) as approved is 8IP. Maryland operated from a
total emissions baseline for the state’s EGU ud#stified by the MANE-VU Ask.
Maryland arrived at the total emissions neededtisfy the Ask by totaling the 2002
base year emissions for the state’s units on tidid¢6and multiplying by 90%. This
number is 211,892 tpy of SOIn 2011, Maryland achieved 208,941 tpy of rectuns
from the units in question and an additional 6,§%1from units regulated by the HAA
but not included in the MANE-VU Ask. Maryland statthat the Maryland HAA is




obtaining SQ reductions in excess of the 90% MANE-VU Ask bef2@d8. This is
consistent with reported emissions in the Acid R&iogram.

Evaluation of other control measures

Maryland committed to evaluating other measuredWw®NE-VU Ask. Maryland also
cited the Maryland Strategic Energy Investment Famd funding source for renewables
and energy efficiency.

M assachusetts
Submittal Date of Regional Haze SIP
December 30, 2011; supplemented August 9, 2012ustR, 2012

Haze SIP Status as of December 18, 2012
EPA final approval signed in September 2012; FRceqiending

BART Requirements

Massachusetts identifed nine power plants and eglMEGUs as BART-eligible, and
subsequently subject to BART. Seven BART sourceewletermined to hawve

minimis impacts and did not justify controls. Massachissatiopted an Alternative to
BART program achieving greater emissions reducttbas source-by-source BART for
EGUs (permit restriction, cap, retirement, low sulfuel). Massachusetts determined
additional SQ control for one non-EGU BART source was not cdietive and would
have minimal impact on visibility. Volatile organcompounds (VOCSs) from three
petroleum storage facilities were addressed undessiichusetts’ ozone SIPs rather than
BART.

Low Sulfur Oil Strategy Inner Zone
Does not apply.

Low Sulfur QOil Strategy Outer Zone
Massachusetts adopted rules for 15 ppm sulfur F2md 0.5% sulfur by weight for #4
and #6 residual oils by 2018.

90% SQ reduction of 167 EGU stacks

Massachusetts has 10 stacks at five power planiseoMlANE-VU 167 stacks list.
Massachusetts estimates that based on its Alteen@tiBART, EPA’s Mercury and Air
Toxics Standards (MATS), and EGU closures, 2018 EB&bJemissions will be 87%
lower than 2002 emissions. In 2011, seven staalls3®) emissions more than 90%
lower than 2002 levels when including plant-widession reductions at the stacks. The
remaining three stacks were 50-80% lower in 20BRA Acid Rain Program data
indicate that state-wide S@eductions in 2011 were 94% of the MANE-VU Ask amb

Evaluation of other control measures

* Communication from David Conroy, EPA Region 1 (Beber 18, 2012).
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Massachusetts is implementing controls on outdamdafired boilers. Massachusetts
will pursue other reasonable and cost-effectivesuess as needed.

New Hampshire
Submittal Date of Regional Haze SIP
January 29, 2010; supplemented January 14, 201dysi26, 2011

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 50602 (August 22, 2012)

BART Requirements

New Hampshire has two BART-eligible sources: Meawk Unit 2 and Newington Unit
1, and both are included in the MANE-VU 167 stalests Control measures for these
sources are described below in the 167 EGU stamit®a. New Hampshire adopted
BART in New Hampshire rule Env-A 2300: Mitigatioh Regional Haze; effective date
January 8, 2011.

Low Sulfur Qil Strategy Inner Zone
Does not apply.

Low Sulfur Oil Strategy Outer Zone
New Hampshire made commitment to continue evalgairategy. No rule proposed.

90% SQ reduction of 167 EGU stacks
New Hampshire has three stacks at two power plet¢si among the MANE-VU 167
stacks.

Merrimack Unit 1. No specific SQimit given in haze SIP. Page 118 of the New
Hampshire regional haze SIP indicates Merrimack Wmequired by rule to reduce
mercury by 80% with flue gas desulfurization (FGBgt has an expected 90% minimum
co-benefit in SQreduction. 2011 S£emissions were 17% below 2002 levels.

Merrimack Unit 2: Requires FGD operated at maximaustainable reduction rate, but
not less than 90% calendar month average, to ergaished by July 1, 2013. 2011
SO, emissions were 32% below 2002 levels.

New Hampshire expects that controls at the Merrkmagts will exceed the 90%
MANE-VU Ask request.

Newington Unit 1: Requires an $@mit of 0.50 Ib/MMBtu by July 1, 2013; 2002 rate
was 1.08 Ib/MMBtu. 2011 SCemissions were 94% below 2002 levels, in parttdue
lower utilization. New Hampshire determined thatemforceable 90% MANE-VU Ask
reduction at this unit was not reasonable at this.t

EPA Acid Rain Program data indicate that state-v8@g reductions in 2011 were 60%
of the MANE-VU Ask amount.



Evaluation of other control measures

New Hampshire is seeking alternative measures éwihgton Unit 1, including >90%
SO, reduction at Merrimack Station, possible additlamntrols on other coal-burning
units, and use of low sulfur fuel oil (p. 27 andnigoTerm Strategy, NH haze SIP).

New Jer sey
Submittal Date of Regional Haze SIP
July 28, 2009; supplemented December 9, 2010; Mar@011; December 7, 2011

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 19 (January 3, 2012)

BART Requirements

New Jersey identified four refineries and one EGlUdson) as BART-eligible and
subject to BART. New Jersey believes that theegadopted rules in its 8-hour ozone
and PM 5 SIPs along with consent decrees to address NOx,&8@ particulate matter
(PM) at these sources will likely address BARNew Jersey did not rely on CAIR for
the Hudson EGU (also a 167 EGU stack).

Low Sulfur Oil Strategy Inner Zone

The New Jersey regional haze SIP stated an irdgmbpose and adopt low sulfur rules
in accordance with the MANE-VU Ask. Current ruleJd\.C. 7:27-9 already meets #6
fuel oil sulfur levels in parts of state. New drproposed a low sulfur fuel oil rule on
April 4, 2011. The rule now is in effect and witleet MANE-VU Ask sulfur levels by
July 1, 2016.

Low Sulfur Qil Strategy Outer Zone
Does not apply.

90% SQ reduction of 167 EGU stacks

New Jersey has four stacks among the MANE-VU 1&¢@kstlist. New Jersey indicates
that existing orders on all four will result in neathan a 90% S£{eduction by December
15, 2012. All four New Jersey stacks had 201% &Bissions more than 90% below
2002 levels. This is consistent with reported aioiss in the Acid Rain Program.

Evaluation of other control measures

New Jersey cites draft Energy Master Planning @sidng ways to increase energy
efficiency. It also cites the state’s Global WanmResponse Act signed in 2007 that
will decrease greenhouse gases, which will helpgedhaze pollutants. New Jersey lists
a number of other measures under consideratiomitnait! address fugitive dust, open
burning, residential wood burning, VOCs, and diesdlaust.

New York

® One refinery (Hess Port Reading) has since arsezliplans to shut down by the end of February 2013.
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Submittal Date of Regional Haze SIP
March 15, 2010; supplemented August 2, 2010; A§jl2012; July 2, 2012

Haze SIP Status as of December 18, 2012
EPA partial approval 17 BART sources/partial disappl 2 BART sources, 77 FR
51915 (August 28, 2012)

BART Requirements

New York required source-specific analysis of alHBl-eligible sources. BART-
eligible EGUs under CAIR were not exempted from BA&halysis. EPA approved 17
source-specific SIP revisions for New York’s BARJusces, and issued FIPs for 2
additional BART sources.

Low Sulfur Oil Strategy Inner Zone

New York committed to adopting low sulfur fuel ailles under 6 NYCRR Part 225, and
adopted the rules subsequent to the state’s rddiama SIP submittal. A 15 ppm
heating oil requirement became effective in 20TBe remaining distillates’ effective
date is in 2014,

Low Sulfur Qil Strategy Outer Zone
Does not apply.

90% SQ reduction of 167 EGU stacks

New York has 11 stacks listed among the MANE-VU &&tks list. With the exception
of the Oswego unit, all listed New York stacks wexpected to either shut down or be
controlled in range of 80-95% for $0In the aggregate, accounting for shutdowns,
controls, and new EGUs, New York expects to achibee90% MANE-VU Ask. 2011
SO, emissions at most of the state’s listed stackewweor approaching levels more than
90% below 2002 emissions at the individual stackyere greater than 90% below when
including SQ reductions/shutdowns at other units at the saciktya EPA Acid Rain
Program data indicate that state-wide, $€luctions in 2011 exceeded the MANE-VU
Ask amount by 27%.

Evaluation of other control measures

New York was to continue evaluating energy efficigrmalternative clean fuels, and other
measures to reduce NOx and,SDall coal-burning facilities, and new source
performance standards for wood combustion. NevkYi@s also pursuing VOC
measures under its ozone SIPs.

Pennsylvania
Submittal Date of Regional Haze SIP
December 20, 2010

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 41279 (July 13, 20ERA limited disapproval with FIP to
replace CAIR with CSAPR, 77 FR 33642 (June 7, 2012)
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BART Requirements

Pennsylvania accepted CAIR as BART for EGU NOx 84  Pennsylvania made
BART determinations for EGU particulate matter (P all non-EGU BART-eligible
sources that did not elect to be not BART-eligifbieough permit limitations.
Pennsylvania determined that existing controldl&ART-eligible sources met BART
requirements.

Low Sulfur Oil Strategy Inner Zone

Pennsylvania committed to a low sulfur fuel strgtagt less stringent than the outer
zone MANE-VU Ask, based on supply concerns. I{pmsed a rule in September 2010,
with a full effective date by 2016.

Low Sulfur Qil Strategy Outer Zone
Does not apply.

90% SQ reduction of 167 EGU stacks

Pennsylvania has 15 stacks among the MANE-VU 1&akst In 2011, S£emissions at
2 of the 15 stacks were more than 90% below 260&$. The remaining 13 stacks all
had lower 2011 S£emissions than in 2002 at levels less than a ¥@action. EPA
Acid Rain Program data indicate that state-wide @Quctions in 2011 equaled the
MANE-VU Ask amount.

Evaluation of other control measures

Pennsylvania lists a number of measures being talasr in on-going programs that can
address haze, including refinery consent decretsneakings on cement kilns and glass
furnaces, and state energy initiatives to addreak demand days, and promote
renewables, energy efficiency, and energy conservat

Rhode | dand
Submittal Date of Regional Haze SIP

August 7, 2009

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 30214 (May 22, 2012)

BART Requirements
Does not have BART-eligible sources.

Low Sulfur Qil Strategy Inner Zone
Does not apply.

Low Sulfur QOil Strategy Outer Zone

Rhode Island made a SIP commitment to adopt a ldiursrule consistent with the
MANE-VU Ask for the outer zone. A rule has not yeten proposed as of December 18,
2012.
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90% SQ reduction of 167 EGU stacks
Does not have listed stack.

Evaluation of other control measures

Rhode Island stated an intent to adopt all reader@mntrol measures as expeditiously as
practicable consistent with state law within 10ryglanning period. It cited a possible
state law to address outdoor wood boilers.

Vermont
Submittal Date of Regional Haze SIP
August 26, 2009; supplemented January 3, 2012

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 30212 (May 22, 2012)

BART Requirements
Does not have BART-eligible sources.

Low Sulfur Qil Strategy Inner Zone
Does not apply.

Low Sulfur QOil Strategy Outer Zone
Vermont adopted low sulfur fuel oil requirementghe “Vermont Energy Act of 2011.”
Full implementation wil be by July 1, 2018.

90% SQ reduction of 167 EGU stacks
Does not have listed stack.

Evaluation of other control measures
Vermont stated an intent to continue investigatilegner sources of energy.
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2. OUTSIDE MANE-VU REGION

For states outside the MANE-VU region, the “MANE-\A$k” requested:
* Timely implementation of BART requirements;

* A 90% or greater reduction in sulfur dioxide ($®@missions from each of the top
100 electric generating units (comprising a tofdl®/ stacks) impacting any
mandatory Class 1 Federal area in the MANE-VU negio an equivalent SO
reduction from alternative measures within eacheSta

* The application of reasonable controls on non-EGlWees resulting in a 28%
reduction in non-EGU S{emissions, relative to on-the-books, on-the-wal/&20
projections used in regional haze planning, by 20&8ch is equivalent to the
projected reductions MANE-VU will achieve throudh low sulfur fuel oll
strategy;

» Continued evaluation of other measures includingsuees to reduce $S@nd
nitrogen oxide (NOx) emissions from all coal-bugniacilities by 2018 and
promulgation of new source performance standand&é@d combustion. These
measures and other measures identified will beuatd through consultation
processes to determine if they are reasonable.

Georgia®
Submittal Date of Regional Haze SIP
February 11, 2010; supplemented September 19, 2010

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 38501 (June 28, 20EBA limited disapproval with FIP
to replace CAIR with CSAPR, 77 FR 33642 (June 1,220

BART Requirements
Georgia accepted CAIR as BART for EGU NOx and.SQeorgia identified 24 BART-
eligible sources, which included EGUs for PM oragd accepted exemption

® When contacted by MANE-VU states before the radasfthe “MANE-VU Ask” letters, The Georgia
Environmental Protection Division (Georgia EPD) tiae following response to those states:

Georgia EPD is a member of the VISTAS Regional RilagnOrganization. Based on VISTAS
SO, emissions sensitivity modeling for 2009 and VIST8S, Area of Influence (AOI) work for
2018, we have concluded that Georgia does notmaadocontribute to visibility impairment at
[MANE-VU] Class | Area[s]. Furthermore, it shoub@ noted that Georgia EPD is currently in
the process of requiring 95% $Ebntrols to be installed on the seven largest ficad power
plants in Georgia. Not all of these controls waceounted for in the S@missions sensitivity
modeling or the SPAOI work; therefore, Georgia’s contributions to AME-VU] Class | areas

in these analyses will be a conservative upper thdesding to our conclusion that Georgia EGU
and non-EGU S@sources do not reasonably contribute to visibiitpairment at [MANE-VU
Class | Areas].
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demonstrations from 22 of the 24 BART-eligible sm#& based on a 0.5 dv contribution
threshold. A paper facility was required to ustural gas in one boiler. All other
available BART control options were deemed not effgictive. The second BART
facility was an EGU (Bowen), and no available BA&antrol options for PM were
deemed cost effective.

90% SQ reduction of 167 EGU stacks

Georgia has five stacks at two power plants listetie MANE-VU Ask. Four of the
stacks carry emissions from Bowen Units 1 througT e fifth stack carries the
combined emissions from Harllee Branch Units 3 4nd@eorgia Rule 391-3-1-
.02(2)(uuu) requires 95% removal of Si@m Bowen Units 1- 4 no later than January 1,
2012, and from Harllee Branch Units 1 — 4 no l#hen January 1, 2016 Since the

filing of the Georgia haze SIP, Georgia Power Comydsas filed requests to
decommission Harllee Branch Units 1 and 2 in 2048 @nits 3 and 4 in 2015. In 2011,
SO, emissions from the four units at Bowen were grrethizn 90% below 2002
emissions, with 2011 emissions at the Harllee Bramits about 25% below 2002 levels.
EPA Acid Rain Program data indicate that state-v8@g reductions in 2011 exceeded
the MANE-VU Ask amount by 73%.

28% SQ reduction in non-EGU emissions

Georgia required lower S(rermit limits for eight emissions units at fivemmBGU
facilities based on four-factor analysis. Geomj&o required lower S{permit

emissions rates for two emissions units at oneE@LH facility for the purpose of BART
exemption. Overall, 8,223 tons of Sf@ductions are required between 2012 and 2018,
which is approximately 15% of 2002 non-EGU facil8%, emissions.

Evaluation of other control measures
No additional measures listed for further evaluatio

[llinois
Submittal Date of Regional Haze SIP
June 24, 2011

Haze SIP Status as of December 18, 2012
EPA final approval, 77 FR 39943 (July 6, 2012)

BART Requirements

llinois identified nine EGUs and two refineriessatject to BART. lllinois did not rely
on CAIR for BART, and applied standards more seimghan CAIR to affected EGUs.
lllinois considers federal consent decrees fortwwerefineries as BART for NOx and
SO,

90% SQ reduction of 167 EGU stacks

" Communication from Georgia EPD — Air ProtectioraBth (March 5, 2013).
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lllinois has one stack listed among the MANE-VU Xddcks. The identified stack at
Ameren-Coffeen has selective catalytic reductic@R¥pthat will operate year-round, and
a wet scrubber to comply with lllinois’ multi-potlant standards. lllinois states that the
level of control required on the power plant wakisfy the MANE-VU Ask. In 2011,

SO, emissions at the Ameren-Coffeen stack were mane 80% less than 2002 levels.
EPA Acid Rain Program data indicate that state-v8@g reductions in 2011 exceeded
the MANE-VU Ask amount by 267%.

28% SQ reduction in non-EGU emissions
lllinois expects on-the-books federal and statedrobmeasures will achieve sufficient
reductions to satisfy MANE-VU Ask. Reductions igoantified.

Evaluation of other control measures
No additional measures listed for further evaluatio

I ndiana
Submittal Date of Regional Haze SIP
January 14, 2011; March 10, 2011

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 34218 (June 11, 20EBA limited disapproval with FIP
to replace CAIR with CSAPR, 77 FR 33642 (June 2,20

BART Requirements

Indiana identified 32 BART-eligible sources, whidicluded EGUs. Initial analysis
determined four non-EGU facilities and nine powlangs were subject to BART. Of the
four non-EGU BART sources, Indiana determined thveee exempt based on additional
modeling, and required BART measures on the fouribr. the power plants, Indiana
accepted CAIR as BART for NOx and §@nd determined one EGU remained subject
to BART for PM only (Alcoa Boiler 4). Indiana adeag a BART rule in 2010 for the
EGU with a PM emission rate of 0.1 Ib/MMBtu usingB&SP.

90% SQ reduction of 167 EGU stacks

Indiana has 15 stacks at 9 power plants listederMANE-VU Ask; most of these stacks
have or will have post-combustion emission contfoés, scrubbers). In 2011, 9 of the
15 listed stacks had S@missions more than 90% below 2002 levels. Andtiree
stacks had decreases less than 90% relative to 22l emissions at Clifty Creek (two
stacks) increased, with about a doubling over 28@sions. The Rockport stack was
about 7% higher in 2011 over 2002. EPA Acid RaiogPam data indicate that state-
wide SQ reductions in 2011 were 86% of the MANE-VU Ask amb

28% SQ reduction in non-EGU emissions
No additional measures identified. Indiana notétkpexisting federal requirements
(e.g., low sulfur diesel) would result in additibneductions.

Evaluation of other control measures
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No additional measures listed for further evaluatio

Kentucky
Submittal Date of Regional Haze SIP
June 25, 2008; revised May 28, 2010

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 19098 (March 30, 20ERA limited disapproval with FIP
to replace CAIR with CSAPR, 77 FR 33642 (June 1,230

BART Requirements

Kentucky accepted CAIR as BART for EGU NOx and,S®entucky identified 26
BART-eligible sources of which 21 were exemptedegoasn further analysis of impacts.
BART analysis of five EGUs as subject to BART favl provided for installing controls
for visibility improvements.

90% SQ reduction of 167 EGU stacks

Kentucky has 10 stacks at 8 power plants on the BANJ 167 stacks list, comprising
14 units. Kentucky indicates that 13 of the 142(®3%) have or will have S@ontrols

in 2015, including a unit which may instead opteétire. The one remaining unit has
plans to retire or to convert to natural gas byfdekeral Utility Mercury and Air Toxics
Standards (MATS) deadlirfeKentucky believes that these controls more than
adequately address MANE-VU’s request. Of the tanks on the MANE-VU list, five
had 2011 emissions more than 90% below 2002 |extelse plant level. Two other
stacks had 2011 emissions more than 80% below @@, and one stack was 5%
below 2002 levels. The remaining two stacks habll28missions 1% and 49% higher
than in 2002, of which respectively, one annourygeds to retire, convert to natural gas,
or install scrubbers, and the other has announieed po replace the existing scrubber by
the federal MATS deadline. This source also haagto upgrade (replace or modify)
two other existing scrubbers for the source’s tmee-167 Ask unit§. EPA Acid Rain
Program data indicate that state-wide, 82juctions in 2011 exceeded the MANE-VU
Ask amount by 2%.

28% SQ reduction in non-EGU emissions
Kentucky believes that the significant existing axgected EGU emission controls more
than adequately address MANE-VU’s non-EGU emissmmtrol requests.

Evaluation of other control measures
Open burning regulation referenced, but not inauidemodeling.

Michigan
Submittal Date of Regional Haze SIP
November 5, 2010

8 Communication from the Kentucky Division for Ainality (March 8, 2013).
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Haze SIP Status as of December 18, 2012

EPA partial approval with FIP for two BART sourc&§, FR 71533 (December 3, 2012);
EPA limited disapproval with FIP to replace CAIRIWCSAPR, 77 FR 33642 (June 7,
2012)

BART Requirements

Michigan stated that CAIR addresses BART for EGWschigan identified 35 non-
EGUs as BART-eligible, and reduced the number oRBAeligible sources to six based
on emissions and distance from Class 1 areasheQfmaining six, one shut down and
Michigan accepted mostly existing measures alonly avfew additional requirements as
BART for the remaining sources. EPA determinediMjan failed to address two
BART sources and issued a FIP.

90% SQ reduction of 167 EGU stacks

Michigan has five stacks at four facilities amohg MANE-VU 167 list. Of the five
listed stacks in Michigan, two had 2011 Sgissions more than 90% below 2002
levels, and the remaining three had,®@nissions 2%-20% below 2002 levels. EPA
Acid Rain Program data indicate that state-wide &@uctions in 2011 exceeded the
MANE-VU Ask amount by 3%.

28% SQ reduction in non-EGU emissions

Michigan did not include additional measures beytrdthe books” requirements.
Michigan listed potential reductions from its Remdole Energy Portfolio requirements,
Mercury/multi-pollutants rules, PpM and ozone SIPs, and greenhouse gas programs.
Reductions were not quantified.

Evaluation of other control measures
No additional measures listed for further evaluatio

North Carolina
Submittal Date of Regional Haze SIP
December 17, 2007

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 38185 (June 27, 20EBA limited disapproval with
additional time given to revise SIP for CAIR deéiocy, 77 FR 33642 (June 7, 2012)

BART Requirements

North Carolina accepted CAIR as BART for EGU NOxI&( in addition to EGU
requirements under the North Carolina Clean Smak&stAct. North Carolina
identified 17 BART-eligible sources. Of those, 18revexempted based on further
analysis. North Carolina determined that no addéla@ontrols were required at the
BART-subject facilities.

90% SQ reduction of 167 EGU stacks
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North Carolina has 12 stacks at 7 power plantaenMANE-VU 167 stacks list. Under
the North Carolina Clean Smokestacks Act, 11 o$¢hiBGUs were controlled.
Additionally, scrubbers are expected on 3 EGUsdttified by MANE-VU. North
Carolina believes that these reductions satishlMA&IE-VU Ask. In 2011, 9 of the 12
EGUs had S@emissions more than 90% lower than in 2002, abd"&EGU retired in
2012. The remaining 2 EGUs had 2011 emissions &4d6/4% lower in 2011 than
2002 on a facility-wide basis. EPA Acid Rain Pragrdata indicate that state-wide SO
reductions in 2011 exceeded the MANE-VU Ask amdayn84%.

28% SQ reduction in non-EGU emissions

North Carolina indicated it believed that under Nath Carolina Clean Smokestacks
Act, additional reductions from EGUs not on the 1i67would satisfy the MANE-VU
Ask. No additional non-EGU measures beyond exgstimd previously planned
requirements were noted.

Evaluation of other control measures
Dust, methane, and ammonia controls from some r®d-Bector sources.

Ohio
Submittal Date of Regional Haze SIP
March 11, 2011

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 39177 (July 2, 2012pAHimited disapproval with FIP to
replace CAIR with CSAPR, 77 FR 33642 (June 7, 2012)

BART Requirements

Ohio identified 18 generating stations with 37 sirsis BART-eligible, and accepted
CAIR as BART for NOx and S© Ohio also determined that PM emissions from all
BART-eligible EGUs did not contribute to visibiliiynpairment above the 0.5 dv level at
any Class 1 area, thus would not be subject to BARHio identified 12 non-EGUs as
BART-eligible. Ohio determined with additional nmedohg that it had one non-EGU
source subject to BART. The source will implemamtenergy efficiency program as an
alternative to BART that includes additional S¢ontrols or shut-downs.

90% SQ reduction of 167 EGU stacks

Ohio has 28 stacks at 15 power plants among the AN 167 EGU stacks list. Ohio
listed a number of planned controls since 200Béncontext of the MANE-VU Ask. In
2011, 16 of the 28 EGU stacks had,®missions more than 90% below 2002 levels on a
facility-wide basis. An additional seven EGU staakdicated plans to install controls,
convert to natural gas, or shut down prior to 20A&0other three EGU stacks had 2011
SO, emissions between approximatelyl10-60% below 260@l$. The remaining two
EGU stacks increased emissions in 2011 relati20@2, with one stack (Kyger Creek)
doubling emissions, while planning to install sdrvats by mid-2012. EPA Acid Rain
Program data indicate that state-wide, $€luctions in 2011 were 61% of the MANE-
VU Ask amount.
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28% SQ reduction in non-EGU emissions
No additional non-EGU measures listed. Ohio belseon-the-books measures are
currently sufficient to meet reasonable progreddANE-VU.

Evaluation of other control measures

In response to MANE-VU Ask, Ohio believes on-thesk® measures are currently
sufficient to meet reasonable progress goals, tarehiission sources have relatively
insignificant impacts on MANE-VU Class 1 areas. atllitional measures listed for
further evaluation.

South Carolina®
Submittal Date of Regional Haze SIP
December 17, 2007

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 38509 (June 28, 20EBA limited disapproval with FIP
to replace CAIR with CSAPR, 77 FR 33642 (June 2,220

BART Requirements

South Carolina accepted CAIR as BART for EGU NO& &. South Carolina
identified 21 BART-eligible sources, including $£GUs for PM only. Of these 21
sources, 19 demonstrated exemptions to BART, imofud of the 6 EGUs (for PM
only). South Carolina determined no additionaltoals were needed on the remaining
subject-to-BART sources.

90% SQ reduction of 167 EGU stacks

South Carolina has six stacks at four power pléstesd in the MANE-VU 167 stacks
list. In 2011, four stacks had $@missions that were approximately 90% below 2002
levels. The remaining two stacks were more than B8%éw 2002 levels, with
announced plans to retire at a date yet to berdeted. EPA Acid Rain Program data
indicate that state-wide S@eductions in 2011 exceeded the MANE-VU Ask amdunt
43%.

28% SQ reduction in non-EGU emissions
None listed.

Evaluation of other control measures
No additional measures listed for further evaluatio

Tennessee
Submittal Date of Regional Haze SIP

% In its response to consultation requests from Nexsey and New Hampshire, South Carolina indicated
did not believe the state’s emissions reasonabtyribwuted to visibility impairment at Class 1 aréashe
MANE-VU region.
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April 4, 2008; revised May 14, 2012

Haze SIP Status as of December 18, 2012

EPA limited approval with no action on Eastman BART FR (April 24, 2012); EPA
approval Eastman BART, 77 FR 70689 (November 2I2PEPA limited disapproval
with FIP to replace CAIR with CSAPR, 77 FR 3364@n@ 7, 2012)

BART Requirements

Tennessee accepted CAIR as BART for EGU NOx angd S@nnessee identified twelve
operating BART-eligible sources, including two EGlit PM only), with eight
subsequently exempted based on demonstrationthehatlid not cause or contribute to
visibility impairment at any Class 1 area, incluglione of the two EGUs (Bull Run). The
four subject-to-BART sources had additional BARTitations put into permits, with no
additional controls required at the remaining E@urfiberland).

90% SQ reduction of 167 EGU stacks

Tennessee has five stacks at four power plantse@MANE-VU 167 list. The
Tennessee Valley Authority (TVA) controlled or exfseto control Kingston 1 & 2 and
John Sevier. TVA plans to control Gallatin if neddo meet its CAIR obligations or to
achieve possible more stringent proposed natianbient air quality standards, and
repower or shut down Johnsonville by the next ms\period in 2018. In 2011, SO
emissions at one stack (Sevier) were more than|8@84r than in 2002 when including
plant-wide reductions. The other four stacks h@d &nissions lower than in 2002 in the
range of 40-70%. EPA Acid Rain Program data ingithat state-wide S{eductions

in 2011 exceeded the MANE-VU Ask amount by 6%.

28% SQ reduction in non-EGU emissions

Tennessee does not believe MANE-VU'’s request igfigd for the state’s emissions.
Tennessee believes that MANE-VU's 2018 modelingsinechnical support document
for the August 2007 meeting did not prove thatdtate’s non-EGU emissions were
adversely impacting any of the Class 1 areas itMABIE-VU region.

Evaluation of other control measures

MANE-VU did not identify TVA Bull Run as part of I6stacks, which is getting
scrubbers and is located closer to Great Smoky Masthan Johnsonville and
Gallatin.

Virginia

Submittal Date of Regional Haze SIP

Main plan and narrative: October 4, 2010. Perndiiste 17, 2008; March 6, 2009;
January 14, 2010. Revisions: November 19, 2016, 6)2011; December 21, 2012

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 35287 (June 13, 20EBA limited disapproval with FIP
to replace CAIR with CSAPR, 77 FR 33642 (June 2,220
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BART Requirements

Virginia accepted CAIR as BART for EGU NOx and Sirginia has four EGU units
that are BART eligible for PM: Units 5 and 6 at Gtezfield Power Station (ORIS 3797),
Unit 5 at Possum Point Power Station (ORIS 3804d, @nit 3 at Yorktown Power
Station (ORIS 3809). Units 5 and 6 at Chesterfgtlcoal-fired boilers. Both are
controlled by SCR, wet FGD, and ESPs. Unit 6 $® @ontrolled by a polishing
baghouse. Unit 3 at Yorktown and Unit 5 at Pos&ummt are residual oil-fired units.
Economic models such as IPM predicted the retir¢meresidual oil fired units;
however, the most recent Integrated Resource Réghldy Dominion did not suggest
that these units will be retired. These residildired units are infrequently utilizet?

Virginia identified 13 facilities having a total @2 BART-eligible units. Ten facilities
with BART-eligible units were exempted from BARTdaal on modeling. The three
remaining subject-to-BART sources were O-N Minef@leemstone)-Strasburg, Georgia
Pacific-Big Island, and Meadwestvaco-Covington.

The units at O-N Minerals (Chemstone)-Strasburgdhasubject to BART are the rotary
kiln (U5) and the calcimatic kiln (U12). The catatic kiln was permanently retired.
The rotary kiln was retrofitted with an SGEMs for continuous monitoring of exhaust
gases as part of the BART requirements. Beginmr&p10, the kiln was required to
meet an Slimitation of 0.29 Ibs/ton stone feed.

The units subject to BART at Georgia Pacific-Bitaigl are two coal-fired boilers, #4
and #5. Boiler #4 was permanently retired. FoRBABoiler #5 was required to retrofit
with FGD.

Units at Meadwestvaco-Covington that are subje®ART are Boiler #9, a coal-fired
unit; Boiler #10, a predominantly natural gas-firgdt; Recovery Furnace #1; and Smelt
Dissolving Tank #1. Emissions are predominantyrfrBoiler #9. This unit's BART
determination required the upgrade of the exisi@dp system for increased removal
efficiency.

90% SQ reduction of 167 EGU stacks

Virginia has eight stacks at four power plantselisamong the MANE-VU 167 stacks.
Virginia estimates that based on federal consetred@s, knowledge of owner control
program estimates, and IPM projections, these wiitseduce SQ emissions
approximately 82% by 2018 from 2002 levels. InP2(ive listed stacks had SO
emissions approximately 90% below 2002 levels. dther three stacks had 40%-60%
lower emissions, and two of these three had anrezbplans to retire or convert to
natural gas prior to 2018. EPA Acid Rain Prograatadndicate that state-wide $0
reductions in 2011 exceeded the MANE-VU Ask amdyn28%.

28% SQ reduction in non-EGU emissions

19 Communication from VA DEQ, February 4, 2013.
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Virginia notes that enforceable $€@ductions at two EGUs not on the MANE-VU Ask
167 list and additional reductions at one non-E@dlustrial source would meet the
MANE-VU Ask request by 2018.

Evaluation of other control measures

Included in the Virginia Regional Haze SIP was mootment to finalize a reasonable
progress review focusing on $@missions for Meadwestvaco Covington’s Stack 2&, t
main power house boiler stack. This stack hadutatied visibility impacts, as described
in the Virginia Regional Haze SIP, on multiple Gdsareas. The reasonable progress
determination was submitted to EPA as a SIP ravisioMay 6, 2011. The units
exhausting to Stack #25 are Boilers 6, 7, 8, anBdlers 6 and 9 are predominantly coal
fired units. Boilers 7 and 8 may burn coal as vaslbiomass and are generally fired on
biomass. The reasonable progress determinatiaftedsn the permitted limit of the
stack being reduced from just over 8,000 tpy of 8Capproximately 6,800 tpy of SO
representing a decrease of more than 1,200 to&8©o0&nnually.

West Virginia
Submittal Date of Regional Haze SIP
June 18, 2008

Haze SIP Status as of December 18, 2012
EPA limited approval, 77 FR 16937 (March 23, 20ERA limited disapproval with FIP
to replace CAIR with CSAPR, 77 FR 33642 (June 2,220

BART Requirements

West Virginia identified 22 BART-eligible sourcascluding 7 EGUs, with 19 able to
demonstrate exemptions. West Virginia acceptedRCa#d BART for EGU NOx and
SO, with all BART-eligible EGUs installing scrubbessd NOx controls. For PM, only
one of the seven EGUs demonstrated it significacdhytributed to visibility impairment
at a Class 1 area. The subject to BART sources bawill shut down, or had an
emission rate lowered using existing controls.

90% SQ reduction of 167 EGU stacks

West Virginia has 14 stacks at 10 power planth@MANE-VU 167 stack list, and
expects all stacks to have at least 90% contraieficy by 2018. In 2011, nine stacks
had SQ emissions more than 90% below 2002 levels. Theeing five stacks had
2011 SQ emissions 35%-70% below 2002 levels, with thretheffive stacks
announcing plans to retire prior to 20£8EPA Acid Rain Program data indicate that
state-wide S@reductions in 2011 were 99% of the MANE-VU Ask amb

28% SQ reduction in non-EGU emissions

1 The two stacks at Pleasants are equipped witlsgvabbers with an S@emoval efficiency of greater
than 90%. In 2007, Pleasants replaced its statiksinating the 15% bypass that had been useddcoks
gas reheat, and is now scrubbing 100% of the fage g he elimination of the bypass allowed for7héo
reduction in emissions from 2002 levels (commumicafrom WV DEP, January 10, 2013)
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West Virginia believes that additional $€bntrols and unit shutdowns at EGUs not
among the MANE-VU 167 stacks list satisfy the MANE+ Ask. No additional non-
EGU measures were noted.

Evaluation of other control measures
No additional measures listed for further evaluatio

Wisconsin®
Submittal Date of Regional Haze SIP
January 18, 2012; supplemented June 7, 2012

Haze SIP Status as of 12/18/12
EPA final approval, 77 FR 46952 (August 7, 2012)

BART Requirements

Wisconsin identified four non-EGUs as BART-eligibéd one of the four subsequently
determined as subject to BART. Wisconsin drafte@@mistrative order for the BART
source to cap NOx and $@missions from several boilers. Wisconsin acakpte
CAIR/CSAPR as BART for EGU NOx and $nd determined existing controls and
permit limits satisfied BART for EGU PM.

90% SQ reduction of 167 EGU stacks
Does not have listed stack.

28% SQ reduction in non-EGU emissions
None listed.

Evaluation of other control measures

Wisconsin plans to evaluate potential measuregganudtural ammonia sources post-
2018. Wisconsin will also continue to evaluategntial additional reductions from ICI
boilers, reciprocating internal combustion engiaed turbines, and mobile sources, as
needed to meet reasonable progress goals.

12wisconsin does not have a listed 167 EGU stadkybrmont listed it among the states identified as
having at least a 2% modeled sulfate impact at & #A/U Class 1 area, and as a state to be invitéeto
MANE-VU consultation process (letter from Justitndson, VT DEC, July 17, 200ih MANE-VU Inter-
RPO Consultation Briefing Book, 2007, at pp. 16:-18he Wisconsin haze SIP does not indicate it
received a MANE-VU Ask.
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3. US EPA

For additional national measures, the federal “MAXE Ask” requested “that EPA
work with the eastern Regional Planning Organizetito develop a proposal for
tightening the CAIR program to achieve an additidi@¥o reduction in S@[from power
plantg? by no later than 2018.”

While EPA has not developed a new proposal withRR©s in response to the MANE-
VU Ask, it has sought to implement two new rulecsi CAIR requiring greater SO
reductions from power plants by 2018. The projgcezluctions from these rules can be
placed in the context of the reduction requesh&éNIANE-VU Ask to EPA.

The first rule was the Cross-State Air PollutiondR(CSAPR), also known as the
Transport Rule, which was finalized in August 20then subsequently vacated by the
D.C. Circuit in August 2012. Although no longereffect, it was an effort by EPA that
would have resulted in additional $€@ductions from EGUs beyond CAIR. The second
rule is EPA’s Utility Mercury and Air Toxics Standis (Utility MATS) finalized in
February 2012. While this rule’s focus is on akits, EPA projected additional
significant SQ reductions from EGUs beyond CSAPR (and by infeeeDAIR as well)

as a co-benefit from additional controls needechéet the new air toxics standards. The
potential additional reductions of each rule amasarized in the following sections.

Cross-Sate Air Pollution Rule

A straightforward accounting of additional EGU S@ductions from CSAPR compared
to CAIR is not possible due to differences in ttetess covered under the two rules, and
differences in the reduced scope of emissionsrigadiiowed under CSAPR relative to
CAIR. At a basic level, the overall emission capsler each program can be compared
and are shown in the table below, with accompangagats as noted. Also note that
the full implementation of CAIR is in 2015, whiléeSBPR would have imposed its final
cap by 2014.

Program S@cap (million tons annually)
CAIR 2.6 (2015)*

CSAPR 2.4 (2014)**

CSAPR % reduction beyond CAIR -7.6%

* Due to EGUs’ ability to use banked allowancesem@AIR, EPA estimated actual $&missions in
2015 would be 4.1 million tons.

**EPA provided a “variability limit” that is a fixd percentage above each state’s emissions budget to
allow for year-to-year fluctuations in electricijgneration. Therefore, the state “budget” may be

13 Bracketed text is not in original. The MANE-VU At EPA does not explicitly mention power plants
in the quoted text, but the preceding paragraplits irequest to EPA indicate that the focus of the
additional 18% S@reductions is on power plants.
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exceeded in any given year within the variabilitgit, resulting in emissions above the overall peog
cap to a limited extent.

Utility Mercury and Air Toxics Standards

The Utility MATS address air toxics emitted by fd$ael power plants, but EPA
estimated that the projected controls needed todtalled on affected EGUs would
result in an additional 41% reduction in S@nissions beyond CSAPR nationdify.

A listing of states and DC covered by the MANE-VUKAs given in the following table,
which shows EPA’s projected EGU $@missions in a 2017 future baseline case that
assumes CSAPR is in place and a 2017 MATS future@ocase”” The table indicates
that while the overall regional S@duction beyond CSAPR resulting from Utility
MATS among the MANE-VU Ask states is less thanr#lative national reduction, the
regional reduction of 24% still exceeds the MANE-¥ASk to EPA of 18%. The 24%
additional reduction in EGU S&missions would also be a conservative minimum
relative to CAIR, as it allows more emissions tiBAPR.

.| 2017 MATS future

State Zggufustg%g?:)%m(' control case EGU
SO, (tons)®

CT 3,581 1,400
DE 2,835 4,160
DC 5 0
GA 96,712 78,197
IL 118,217 103,867
IN 200,969 156,781
KY 116,927 125,430
ME 2,564 1,372
MD 29,786 18,091
MA 15,133 5,033
Ml 163,168 82,834
NH 6,719 2,102
NJ 9,042 6,404
NY 14,653 28,174
NC 71,113 59,551
OH 180,935 139,208
PA 126,316 93,606
RI 0 0
SC 103,694 40,901

14 EPA Fact Sheet: Mercury and Air Toxics StandaBasgfits and Costs of Cleaning Up Toxic Air
Pollution from Power Plants, December 21, 2011. Available at
http://www.epa.gov/airquality/powerplanttoxics/pt8111221 MAT Simpactsfs.pdaccessed January 2,
2013).

15U.S. EPA Regulatory Impact Analysis for the Final Mercury and Air Toxics Sandards, EPA-452/R-11-
011, December 2011 (Table 5A-12).
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TN 33,080 42,666
VT 264 264
VA 51,004 33,704
wv 84,344 66,857
Wi 50,777 28,322
Subtotal MANE-VU Ask States only 1,478,257 1,114,52
MATS % reduction beyond CSAPR -249
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1.0 INTRODUCTION

This technical support document (TSD) explains the data sources and methods for
analyzing the anthropogenic pollutant emissions trends since 2002 in the Mid-Atlantic /
Northeast Visibility Union (MANE-VU) region. Results of the analysis are presented. The
MANE-VU region includes Connecticut, Delaware, the District of Columbia, Maine,
Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode
Island and Vermont.

1.1 THE PURPOSE OF THIS EMISSION TREND ANAYSIS

States are required to submit a periodic report every five years beginning five years after
submittal of the initial regional haze SIP. The Environmental Protection Agency’s (EPA)
regional haze rule requires states to prepare

“An analysis tracking the change over the past 5 years in emissions of pollutants
contributing to visibility impairment from all sources and activities within the
State. Emissions changes should be identified by type of source or activity. The
analysis must be based on the most recent updated emissions inventory, with
estimates projected forward, to account for emissions changes during the
applicable 5-year period.”
To support MANE-VU states’ preparation of their progress reports, the change in
emissions in the region is evaluated. Reductions are evaluated by sector and state. It is
anticipated that MANE-VU member states will use this report in conjunction with other
information developed by Northeast States for Coordinated Air Use Management (), the
Ozone Transport Commission (OTC) and the MANE-VU member states to develop their

first five-year progress report.
1.2 REPORT ORGANIZATION

Section 2 describes the methodology and data sources used to analyze emission trends.
Sections 3 to 7 provide a detailed approach for each inventory sector: area sources; point
sources; nonroad mobile sources included in the NMIM model; other nonroad mobile
sources (marine vessels, aircraft, and railroad locomotives); and onroad mobile sources.
Section 8 provides emission trend summaries. Section 9 provides the file name and a
description of the electronic files developed as part of this project. References are
provided in Section 10.
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2.0 METHODOLOGY AND DATA SOURCES

2.1 GEOGRAPHIC AND TEMPORAL RESOLUTION

The geographic area for the inventory trend analysis is the MANE VU states including:
Connecticut, Delaware, District of Columbia, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont.

The temporal resolution is annual.

2.2 POLLUTANTS

In other work, the OTC has established that SO, is the most important pollutant driving
fine particle ambient concentrations and visibility impairment in the northeastern United
States. (NESCAUM 2006a) However, other pollutants also play a role. Therefore, this
study includes an analysis of emission changes for the following pollutants: oxides of
nitrogen (NOy), sulfur dioxide (SO,), volatile organic compounds (VOC) and particulate
matter less than 2.5 microns in size (PM,s).

Where Clean Air Market’s Division (CAMD) data is used, only NOy, and SO, emission
data is available so only those two pollutants are compared. The fine particulate species in
the inventory are categorized as particles with an aerodynamic diameter less than or equal
to a nominal 2.5 micrometers (PM, s-PRI), which includes both condensable (PM-CON)
and filterable particles (PM, s-FIL).

2.3 SOURCE CATEGORIES

The trend in emission is analyzed for the following inventory sector:

¢ EGU Point Sources are units that generate electric power and sell most of that
power to the electrical grid.

e NonEGU Point Sources are individual industrial, commercial, and institutional
facilities.

e Stationary Area Sources are facilities that in and of themselves are quite small,
but in aggregate may contribute significant emissions. Examples include small
industrial/commercial facilities, residential heating furnaces, VOCs volatizing from
house painting or consumer products, gasoline service stations, and agricultural
fertilizer/pesticide application sites.
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¢ Non-road Mobile Sources are vehicles and equipment that are operated off public
roadways. This includes equipment such as forklifts, lawn and garden equipment,
and portable generators. Marine, air, and rail sources are not included in this
sector.

¢ Marine Air Rail (MAR) Sources include marine vessels, airplanes, and railroad
locomotives (MAR).

e On-road Mobile Sources include cars, trucks, buses, and other vehicles that
operate on public roadways.

Biogenic/geogenic emissions are included in modeling, but are not considered to change
over time. For the purposes of the Clean Air Act, biogenic emissions do not need to be
considered in determining progress to meeting the State’s visibility goals as only
anthropogenic air pollution affecting visibility is addressed. In general, this trend analysis
does not include any consideration of biogenic emissions. One exception is a discussion of
biogenic emissions of VOC, which predominate in many rural environments.

24 DATA FORMATS

Besides this report, easy-to-review spreadsheets were prepared for each inventory sector
that provides a more detailed look at the emissions for each year analyzed. State-level
tabular and graphical summaries are also available. These are stored on the MARAMA
FTP server, as described in Section 9, Electronic Files.

2.5 DATA SOURCES

A variety of data sources were integrated to produce the emissions trends reported in this
document. These include two inventory suites prepared by MARAMA as inputs to the
OTC multi-pollutant regional air quality modeling. Each inventory suite includes a base
year and estimates of future year emissions. Within a given suite, the base year emissions
are “actual” emissions from a year that was in the recent past at the time that the inventory
suite was prepared. They are either measured values or estimates based on measured
activity data. Examples of activity data include county population or numbers of cars
registered in a county. Future year emissions key off the base year with growth and
control factors applied to the base year emissions. Logically, the future year estimates
include all of the assumptions and emissions estimation methodologies used for the
associated base year. As a result, future years estimated in one suite may not align well
with future years from a different suite because different growth and control assumptions,
models, and methodologies were used from one suite to another. The two inventory suites
included in this study are:

Page 3
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e 2002 base with projections to 2018 (MANE-VU 2006; MANE-VU 2007)

e 2007 base with projections to 2017 and 2020 (MANE-VU 2011a & b)

As will be discussed further below, the two suites underwent multiple renditions to

incorporate comments and improvements.

Besides these inventory suites, an additional source of data integrated into the analysis is
the 2010 Clean Air Markets Division (CAMD) actual emissions (CAMD 2010). Exhibit
2.1 shows the data sources, including specific inventory versions that were accessed for

this project and how each data sources is used in the emissions trends analysis.

Exhibit 2.1 — Data Sources by Sector

2002 Actual 2007 Actual 2010 Actual 2017 Projected | 2018 Projected | 2020 Projected
EGU Point MANE-VU V3.3 MARAMA V3 CAMD ** MARAMA V3 * | MANE-VUV3.3 | MARAMA V3 *
NonEGU Point MANE-VU V3.3 MARAMA V3 MARAMA V3 MANE-VU V3.3 MARAMA V3
Mobile MANE-VU V3.3 MARAMA V2 MANE-VUV3.3 | MARAMA V3 *
Area MANE-VU V3.3 MARAMA V3 MARAMA V3 MANE-VU V3.3 MARAMA V3
Nonroad (NMIM)| MANE-VU V3.3 MARAMA V3 MARAMA V3 MANE-VU V3.3 MARAMA V3
MAR MANE-VU V3.3 MARAMA V3 MARAMA V3 MANE-VU V3.3 MARAMA V3

* Not currently complete. Will be included if complete in time for use in this
project
** To the extent crosswalk matching of units allows.

The following sections provide more details on each of the data sources included in this
study.

2.5.1 The 2002 Base Inventory with Projections to 2018 Version 3.3

The 2002 modeling inventory suite was prepared by MARAMA and finalized in 2006.
Future year projections based on the base year 2002 inventory were prepared for 2009 and
2018. Two scenarios for the future year were prepared as follows:

On the Books /On the Way (OTB/OTW) — These projections reflect a scenario
accounting for all in-place controls that were fully adopted into federal or
individual state regulations or SIPs. This includes the anticipated effect of the
Clean Air Interstate Rule (CAIR). Modelers often refer to this scenario as the
"future base case".

Beyond On the Way (BOTW) - These projections reflect a scenario accounting for
all measures in the OTB/OTW scenario and also additional controls that states
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commit to adopt as part of the SIP process. Modelers often refer to this scenario as
the "future control case". The BOTW projection to 2018 was used by MANE VU
states air quality modeling to support certain PM, ozone and visibility SIPs.

The Beyond on the Way (BOTW) projection for 2018 was used for this emissions trend
analysis because this scenario was used in OTC regional photochemical air quality

modeling to develop reasonable progress goals for visibility State Implementation Plans
(SIP).

Several versions of the 2002 inventory suite were prepared. With each subsequent version
improvements were made to the emissions estimation. The last and best version is called
Version 3.3. This is the version that was used in air quality modeling and is also used in
this emission trend analysis.

Details of the approach taken to prepare the 2002 modeling suite are found in the
documentation for the base year (MANE-VU 2006) and future projections (MANE-VU
2007).

2.5.2 The 2007 Base Inventory with Projections to 2017 and 2020

The 2007 modeling inventory suite used in this analysis was prepared by MARAMA and
finalized in 2012. (MANE-VU 2011a). Future year projections from base year 2007 were
prepared for 2017 and 2020 (MANE-VU 2011b) for all sectors except the electric
generation. In addition only a 2020 onroad future projection was prepared. The 2007
inventory suite was used by MANE VU states in photochemical air quality screening
modeling in 2011 and 2012.

Electric Generating Units (EGU) emissions are only available for the base year, 2007. For
preliminary modeling purposes, provisional EGU estimates were developed for future year
2020 based on the CSAPR caps (now abolished). High quality future year modeling
inventories for EGUs are currently being developed under a separate effort lead by the
Eastern Regional Technical Advisory Committee (ERTAC). These are not yet available
for this study.

Onroad emissions are only available for base year 2007 and future year 2020. Use of the
MOVES model proved so resource intensive that no funds were available to develop a
2017 onroad inventory. Under a separate effort, NESCAUM developed a 2007 onroad
inventory using the MOVES model to support air quality modeling (NESCAUM 2011).
Those runs were further revised by the Virginia Department of Environmental Quality to
adjust for the height at which temperature was measured. This adjusted run (Version 2)
was used in OTC Level 3 screening modeling and also in this analysis.
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Two scenarios for the future year were prepared as follows:

On the Books /On the Way (OTB/OTW) — This projection reflects a scenario
accounting for controls that are fully adopted into federal or individual state
regulations or SIPs. Also included in this scenario were some proposed (but not
final) control programs that are reasonably anticipated by states to result in post-
2007 emission reductions. Finally, low sulfur fuel rules were included in this
inventory for New Jersey, Maryland and New York.

OTC Control Measures — This suite of projections reflect a scenario accounting
for all measures in the OTB/OTW scenario and, in addition, the application of nine
control measures for which the OTC has developed model rules. This scenario is
not addressed in this document.

For this emission trend analysis, the OTB/OTW projection for 2017 and 2020 was used.
As noted above, EGU emissions were not prepared for either of these projection scenarios.

Several versions of the 2007 inventory suite were prepared. With each subsequent version,
improvements were made to the emissions estimation. The last and best version is called
Version 3.3 which was used in OTC Level 3 screening photochemical air quality modeling

and also in this emission trend analysis.

Details of the approach taken to prepare the 2007 modeling suite are found in the
documentation for the base year (MANE-VU 201 1a) and future projections (MANE-VU
2011b)

253 The 2010 Clean Air Markets Division (CAMD) Reported Emissions

CAMD collects emissions of NOy, SO, and heat input (HI) from large point sources in
order to implement the emissions cap and trade program under the Acid Rain Control
Program, the NOy Budget Trading Program, or the Clean Air Interstate Rule found in
Volume 40 Part 75 of the Code of Federal Regulations (CFR). These rules require hourly
reporting of SO, and NOx emissions from each participating unit. Most of the CAMD
units are traditional power plants that sell electricity to the electrical grid (EGUs). There
are, however, other types of units that report to CAMD that are not considered to be EGUs,
such as petroleum refineries and cement kilns. For this report, only the EGU data was
used. The annual unit level CAMD NOx and SO, emissions files for 2010 were
downloaded for use in this project. (CAMD2010)

Page 6



Emissions Trends Analysis for MANE-VU March 22, 2013
Page 7

2.6 ANTHROPOGENIC VERSUS BIOGENIC EMISSIONS

In general, this report deals only with anthropogenic emissions. However, biogenic VOC
emissions are significant, particularly in rural areas where they can be many times the
anthropogenic contribution. This can be seen comparing biogenic and anthropogenic VOC
emissions for a rural state like Vermont where biogenic emissions are four times
anthropogenic emissions, with an urban jurisdiction like the District of Columbia where,
conversely, anthropogenic emissions are five times biogenic. Thus, when we examine
VOC emission trends, it should be noted that we are only examining the change in
anthropogenic emissions, which in some cases is a very small portion of the whole. In the
OTC photochemical air quality modeling studies, biogenic emissions are assumed to be
unchanged between base and future years.

Exhibit 2.2 — Biogenic versus Anthropogenic VOC Emissions

2002 2007 2007
Biogenic Biogenic Anthropogenic
Total 2007 V3
Data Source 2002 V3 2007 V3 without EGU
) 64,017 150,695 114,826
DE 46,343 46,598 31,147
DC 1,726 2,200 10,450
ME 600,205 484,376 82,517
MD 210,104 313,773 161,807
MA 113,958 211,136 177,998
NH 141,894 171,863 54,049
NJ 181,617 229,424 231,320
NY 492,487 878,461 485,262
PA 585,272 995,491 459,576
RI 19,233 34,177 42,304
VT 118,377 145,008 34,694
Total 2,575,233 | 3,663,203 1,885,950

Additionally, it should be noted that the difference between estimates of biogenic
emissions for 2002 and 2007. The estimate for 2007 is much higher because of a change
in the model used to estimate these emissions. For the 2002 inventory suite, BEIS was used
while in the 2007 suite MEGAN was used. In states where biogenic emissions
predominate, like Connecticut and Vermont, this difference may be significantly greater
than anticipated anthropogenic reduction of VOC.
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It is also important to note that Clean Air Act only requires reductions in manmade air
pollution to achieve the national visibility goals. The visibility goal was established to
prevent visibility impairment from manmade and not biogenic emissions.

2.7 CONSISTENCY OF DATA SOURCES

2.7.1 Consistency across Inventories

The data sources used in this analysis were developed at different times and for different
purposes. The 2002 and 2007 inventory suites are calculated estimations prepared as input
files for regional modeling. CAMD data are emissions measurements collected to
demonstrate compliance with regulations. Different methodologies, suitable to the purpose
of the inventory, were used for development.

Both between and within inventory suites, there are significant differences in methodology
and in the sources inventoried. This may be a result of local custom or may result from
regional differences in source importance. For example, the New Hampshire inventory
includes emissions from industrial wood combustion but this Source Classification Code
(SCCQ) is not included in the New Jersey inventory as it is unlikely that wood is used as an
energy source in any New Jersey industry. Finally, the resources available to collect the
data vary between states. For inventories suites, when resources are limited, states may
consolidate minor SCCs. For this study, these discrepancies are handled differently
depending on the source sector, as is further described in each section describing that

sector.

2.7.2 Changes in Energy Information Agency (EIA) Growth Factors

Both the 2002 and 2007 inventory suites use the Energy Information Administration (EIA)
Annual Energy Outlook (AEO) to develop growth factors for many SCCs, particularly
those which involve fuel usage. Energy projections evolve over time with near-year
projections being more certain than years farther in the future. In recent AEOs, there has
been a significant shift in projected energy consumption toward natural gas. In addition,
the economic downturn of 2009 and the emphasis on increased energy efficiency have
resulted in lower future expectations for total energy usage.

Exhibits 2.3, 2.4 and 2.5 show the change from AEO2005 to AEO2012 of the expected use
of coal, natural gas, and petroleum for power generation. The blue dashed line in each
chart is AEO2005, which was used in the 2002 inventory suite to grow the base year to
future projections. The blue solid line in each chart is AEO2010 which was used by most
states in the 2007 inventory suite to grow the base year to future projections. Note that
New Jersey used AEO 2011, and certain other SCC codes for other MARAMA states were



Emissions Trends Analysis for MANE-VU March 22, 2013
Page 9

updated to include AEO 2011. In Exhibit 2.3, it can be seen that the expected future coal
use dropped significantly between AEO2005 and AEO 2010. It should be noted that the
projected use of coal further declines in future years for the most recent AEO growth
estimation. A similar pattern can be seen in Exhibit 2.4 for petroleum. The trend is less
clear for natural gas as can be seen in Exhibit 2.5. AEO2005 predicted that stronger
growth for natural gas was expected than in AEO2010; however more recent growth
factors are closer to the strong growth predicted in AEO2005 as a result of the recent surge
in natural gas exploration and production. Lower growth of coal electricity generation
translates into lower expected future emissions. It is important to note that this difference
in growth rate systemically reduces the future emissions from fuel burning in the 2007
inventory suite compared to the 2002 inventory suite.

Exhibit 2.3 — Change between 2008 and 2020 of the Energy Information Agency
Projection of Coal Consumption for Energy Generation.
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Exhibit 2.4 — Change between 2008 and 2020 of the Energy Information Agency
Projection of Petroleum Consumption for Energy Generation.
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Exhibit 2.5 — Change between 2008 and 2020 of the Energy Information Agency
Projection of Natural Gas Consumption for Energy Generation.
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2.8 REGIONAL NATURE OF THE ANALYSIS

The emission trend analysis presented in this report is done at a regional level. As a result,
larger states dominate the results. Trends for individual states, especially smaller states,
may vary. State level data is provided in Section 8 in addition to the regional data that has
been analyzed to present a regional emissions trend.

2.9 QUALITY ASSURANCE

The approach outlined in the Quality Assurance Project Plan (QAPP) was used to guide
the project. (MARAMA 2012) An important element of quality control is review of work
products by the state workgroup formed to guide the emissions trend analysis process.
Participants of this group are listed in Appendix A. The workgroup met via teleconference
on multiple occasions to discuss plans for the emissions trend analysis. In addition,
members reviewed and commented on project work products.
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3.0 AREA SOURCES

3.1 BACKGROUND

The area sector includes sources which individually are too small or too numerous to
inventory as individual point sources. Area sources are estimated as an aggregate by
county. Examples are emissions from home heating systems, house painting, consumer
products usage, and small industrial/commercial operations not included in the inventory
as point sources.

Two data sources were combined in this study to establish an emission trend for area
sources. These are:

e 2002 MANE VU V3.3 modeling inventory with a projection to 2018
e 2007 MARAMA V3 modeling inventory with projections to 2017, and 2020

3.2 ISSUES WITH AREA SECTOR DATA SETS

3.2.1 Transport Fraction

USEPA proscribed emission estimation methodologies overestimate fugitive dust in the
ambient air. They are intended to estimate the emissions at the exact source of emission
(dust from roadways or construction). However, fugitive dust does not transport far and is
not measured in ambient air sampling monitors. To adjust the inventories, fugitive dust
emissions of PM25-PRI for certain SCCs are reduced using a USEPA-developed
methodology that accounts for the removal of fugitive particles near their emission point
by vegetation and surface features. This is termed application of a “Transport Fraction.”
The largest categories adjusted are paved and unpaved roads, construction activity, and
agricultural crop land tilling. In this inventory trend analysis, there have been no
reductions to the inventory to account for this transport reduction for fugitive dust.

3.2.2 Inconsistencies between area data sources

Between development of the 2002 and the 2007 modeling inventories, significant
improvements were made to estimation methodologies, and emission and growth factors
used to estimate area source emissions. These are noted in this documentation, however,
no attempt has been made to adjust the inventories to account for these changes. Changes
affecting the area source sector include:
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Residential Wood Combustion: Residential wood combustion is the largest
contributor to regional fine particulate emissions. A new calculation tool was
developed in advance of the 2007 inventory to estimate emissions from residential
wood combustion. For the tool a new suite of SCC source categories was
developed. In addition new emission factors and new calculation methodology
were developed. Thus, the resulting emissions for this sub-category of area
emissions are not comparable between the two inventory suites. Fine particulate
emissions are particularly affected by this change as can be seen in Exhibit 3.1.
While the effect of the new tool varies from state to state, the 2007 inventory suite
residential wood combustion PM2.5 emission estimate is, on average, 40 percent
lower than the 2002 inventory suite for the MANE VU region.

Exhibit 3.1 — Residential Wood Emissions of PM, s from the 2002 versus the 2007
Inventory Suite.

40,000
35,000 /
30,000 é
— /
Z 25,000 ?
E é
1y 20,000 2
S
2 15,000 : 2
% 7
10,000 2 2
7 7
5,000 2 2 w
CT DE DC ME MD MA NH NJ NY PA RI VT
@2002 (02 Inv)| 8,521 1,228 158 |12,570 | 8,194 |13,689 8,019 | 9,901 |36,703 10,286 509 | 3,818
W 2007 (07 Inv)| 5,146 = 719 626 | 4,229 | 5,201 | 7,176 | 2,747 | 5,606 13,530 14,855| 1,597 5,559
m2017 (07 Inv)| 4,781 | 672 598 | 3,806 4,863 | 6,732 | 2,457 | 5,077 | 15,352/ 13,445 | 1,457 | 4,940
m2018 (02 Inv)| 7,137 | 1,044 = 140 |10,481| 7,012 |11,481 6,694 | 8,286 30,654 7,807 | 414 | 3,198
2020 (07 Inv)| 4,672 658 590 3,679 | 4,762 | 6,599 | 2,370 | 4,919 |15,898| 13,022 | 1,415 | 4,754

Inconsistency in the included source categories between inventory suites: In
addition to residential wood, the estimation methodology for many other smaller
sources was improved. In some cases several SCC codes were consolidated into a
single combined SCC. In other cases new SCC codes were established. These
shifts make a direct comparison of the inventories at the SCC level difficult. An
analysis of the consistency between inventories was prepared by MARAMA to
assist states in their review of this sector (MARAMA 2013).
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Road dust PM25 Direct emissions: USEPA revised the recommended calculation
methodology for road dust prior to completion of the 2007 inventory suite. As a
result of this revision, the emissions from paved roads generally increased.

Energy use growth factor: The Energy Information Agency (EIA) Annual
Energy Outlook (AEO) is used to project future area source fuel combustion
emissions. As was described earlier, there has been an overall damping down of
fuel use growth projected looking into the future and a significant fuel shift away
from coal and toward natural gas. Both of these changes result in lower emissions
in future projections. Thus, if 2018 had been projected from base year 2002 using
current growth factors, estimated emissions from fuel combustion would have been
lower.

Shift of sources between area and point source sector: For a variety of reasons,
in some states emissions may be characterized as point sources in one inventory
and area sources in another.

Natural variation in the base year: Emissions such as forest wildfires are
dependent upon the year inventoried. These emissions are held constant in the
future year for a particular inventory suite, but vary from suite to suite.

3.2.3 State Specific Issues

3.2.3.1
istrict of Columbia

The District of Columbia revised emissions for a variety of area source SCCs for all
pollutants for both 2002 and 2007. No adjustments were made to future year projections
(2017, 2018, 2020). Details of adjustments are available on the MARAMA ftp.

3.2.3.2
ew Jersey

New Jersey revised 2007, 2017 and 2020 wildfire emissions from those presented in the
2007 2017 and 2020 Technical Support Documents. Emissions were averaged over a
period of years, which provides for a more appropriate trend analysis evaluation. USEPA
also uses this methodology in projection inventories and modeling.

Page 14
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3.3 OBSERVED REGIONAL AREA SOURCE TRENDS

This section describes regional trends. The regional data drawn on is presented in Section
8. In addition, Section 8 provides state level data, where the trends may be different than
what holds true at the regional level. The regional data for area sources extracted from the
larger Section 8 tables is summarized in Exhibit 3.2. Note that the three data sources are
delineated by color differences:

e Blue - 2002V3 inventory suite
e Tan - 2007V3 inventory suite
e  White — CAMD 2010 actual data (where available)

Exhibit 3.2 —Area Source - Air Pollution Emissions between 2002 and 2020

2002 2007 2010 2017 2018 2020
2002V3 2007V3 CAMD 2007 V3 2002V3 2007 V3

NOX 266,747 207,054 194,832 263,954 194,868
pM2.5 | 832,676 259,938 . 262,887 839,518 264,959
S02 316,287 212,471 . 119,215 190,437 116,511
voc 1,366,735 784,233 - 702,289 1,334,175 696,125

3.3.1 Nitrogen Oxides (NOx)

In 2007 area sources accounted for approximately 10 percent of regional NOx emissions
and were already below the 2018 target set by regional air quality modeling. Furthermore,
they are projected to decline further by 2017. Reductions are largely due to turn over to
cleaner emission units in the future. However, without additional control programs or
conservation measures, area sector NOx emissions are projected to rise slightly again
between 2017 and 2020. Projected 2020 emissions still remain below the 2018 regional
target for this sector.

3.3.2 Sulfur Dioxide (SO»)

Area sources account for approximately 10 percent of regional SO, emissions in 2007.
These emissions are primarily from residential heating with distillate oil. Regional area
source SO, emissions trend downward through 2020 and are projected to fall below the
2018 regional target by 2017. Expected future reductions are due to reduced fuel sulfur
content and fuel use shifts to natural gas. Significant state differences exist with projected
reductions more significant in New Jersey, Maryland and New York where the
implementation of low sulfur rules are included in future year inventories, as can be seen in
Exhibit 3.3.
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Exhibit 3.3 —Number 2 Fuel Oil SO, Emissions Trend for MANE VU State 2002 to 2020
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52002 (02 Inv}| 12,089 | 1,197 | 1,249 |51,075| 6,598 |12,059| 6,028 | 8,810 (40,637 23,766 4,533 | 1,210
W2007(07Inv)| 14,762 | 1,221 | 746 |17.881 | 4,118 | 8,056 | 5148 | 7,706 (36,827 | 20,709 2,953 | 2,012
®2017 (07 Inv)| 11,541 | 972 601 |14,062| 23 6,252 | 4,046 43 138 16,542 2,301 | 1,595
{
{

[2018(02Inv)| 2,941 | 270 | 1,70 | 6,654 | 2,549 | 3,771 | 1,853 | 2,471 (13,801 | 5963 | 1,243 | 1,173
@2020(07 Inv)| 10,991 | 930 569 (13,418 | 24 5946 | 3,863 41 132 15,816 2,187 | 1,529

3.3.3 Fine Particulate (PM, s — Direct)

Area sources account for approximately 65 percent of directly emitted regional fine
particulate in 2007. Regionally, estimated area source emissions for fine particulate are
generally lower in the 2007 inventory suite than the 2002 inventory suite. This is primarily
because of a change in the emission factor used for residential wood combustion emissions
as was shown in Exhibit 3.1. In addition, the road dust calculation method was revised,
further confounding any possible conclusions. We therefore conclude that no trends can be
drawn from the combined data set. However, by looking at the two individual inventory
suites it can be seen that regionally PM; s from area sources are expected to increase
slightly in the future.

3.34 Volatile Organic Compounds (VOC)

Area sources account for approximately 41 percent of regional anthropogenic VOC
emissions in 2007. Estimated emissions for VOC are generally lower in the 2007
inventory than the 2002 inventory because of a change in emission factor and calculation
methodology used for residential wood combustion emissions. The difference in the two
inventory suites for VOC from RWC is shown in Exhibit 3.4. We, therefore, conclude that
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no trends can be drawn from the combined data set. However, both inventory suites
separately show anthropogenic VOC from area sources decreasing in the future.
Exhibit 3.4 —Residential Wood Combustion — Difference between 2002 and 2007
Inventory Suites
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§2002 (02 Inv)| 41,068 | 733 | 5952 | 66,595 39,434 | 59,843 | 38,838 | 49,989 | 226,18 | 25537 | 1,982 10,998
W 2007 (07 Inv)| 6,567 | 793 | 900 | 8756 @ 6451 | 5146 | 3,330 | 7,636 | 10,559 | 19,385 | 2,109 = 5691
m2017 (07 Inv)| 5676 | 706 | 787 | 7,671 | 5661 | 4,412 | 2,979 | 6,505 | 11,958 | 16,497 | 1,799 | 4,846
[2018 (02 Inv)| 34,515 | 722 | 5,103 | 56,213 34,127 | 49,995 | 32,562 | 41,941 | 189,17 | 22,395 | 1,821 10,216
{2020 (02 Inv)| 5409 | 680 | 753 | 7,346 @ 5424 | 4,191 | 2,873 | 6,166 | 12,379 | 15630 | 1,706 4,594




Emissions Trends Analysis for MANE-VU March 22, 2013
Page 18

4.0 POINT SOURCES

4.1 BACKGROUND

Point sources are those that are individually characterized within the inventory. In most
cases, states track these sources through a permitting and emissions reporting process.

The point source sector has two subcategories: Electric Generating Units (EGU) and Non-
Electric Generating units (Non-EGU). This distinction is drawn because the approach
taken to estimate base and future emissions in the two subcategories is quite different.
Non-EGUs emissions are reported by sources, but are generally estimated using emission
factors rather than measured. They are projected based on expected business growth
patterns.

EGU emissions of NOx and SO, are generally measured using continuous emission
monitors (CEMs). Emissions of VOC and PM; 5 are estimated using emission factors.
The approach taken for EGUs future projection varied between the two suites of modeling
inventories, and will be discussed in detail later.

Three sources were combined in this study to establish an emission trend for point sources
as follows:

e 2002 MANE VU V3.3 modeling inventory with a projection to 2018
e 2007 MARAMA V3 modeling inventory with projections to 2017, and 2020
e 2010 actual emissions as reported to CAMD (for EGU sources only)

4.2 ISSUES ENCOUNTERED WITH THE POINT SECTOR DATA SETS

4.2.1 Splitting the EGU and nonEGU files

Most, but not all, units that report hourly emissions to CAMD are classified as EGUs. The
following criteria were used to classify units:

¢ An EGU sells most of the power generated to the electrical grid;

¢ An EGU burns mostly commercial fuel which is defined in this case as natural gas,
oil, and coal. Wood is not considered a commercial fuel as some states identify
wood as renewable. To avoid double counting, units that burn wood and other
renewable sources (depending on each state's own definition) are not included in
the EGU dataset as they are included in the nonEGU point source sector.

¢ [n addition, the following units were not considered EGUs: (1) a unit that generates
power for a facility but occasionally sells to the grid; (2) emergency generators; or
(3) distributed generation units.
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In the 2002 inventory, EGU and Non-EGU point sources were combined in a single file.
Separate EGU and NonEGU files were developed for projection year 2018. For this
project, the 2002 data was split into EGU and NonEGU using a crosswalk, developed with
the 2002 inventory suite that identifies each unit as either EGU or nonEGU. After review
by the states, additional units were removed from the 2002 EGU file and reclassified as
nonEGU.

For the 2007 inventory suite, states classified point source units as either EGU or nonEGU
and this classification was incorporated into the 2007 point source file. This classification
was used to split the 2007 combined file into EGU and nonEGU point files.

The 2002 and 2007 inventory suites along with the 2010 CAMD data were combined to
form a single file using ACCESS queries matching ORIS and/or state unit identifiers. For
EGU emissions, a trend was established using 2002, 2007, 2010, and 2018 data. For Non-
EGU sources, a trend was established using 2002, 2007, 2017, 2018 and 2020 data.

4.2.2 EGU point source growth

For the 2002 inventory suite, EGU emissions were projected to 2018 using the Integrated
Planning Model (IPM) by ICF. ICF is both the owner/developer of the IPM model and the
contractor that completed the work. Because IPM uses a different unit naming scheme and
also includes a number of smaller units that are not in the base year most units cannot be
matched with the 2002 base year. The additional units added by IPM are generally small
and atypical such as generators located at landfills and firing landfill gas. Finally, the IPM
model dramatically shifts unit utilization to minimize emissions for the least cost. In most
states IPM predicted that many units, particularly oil burning units, would shut down and
new replacement units would be built. In some cases, the projection was considered
unrealistic and was adjusted (MARAMA 2009).

For the 2007 inventory, there are plans in place to project emissions using a new model
being developed by an inter-Regional Planning Organization (RPO) cooperative team
called ERTAC EGU. No EGU emissions results are yet available for use in this report. As
a result, projection years 2017 and 2020 are not included for EGUs in this emissions trend
analysis.

4.2.3 Missing Data from EGU Units

MARAMA noted that in the EGU combined datasets some units were missing emissions
data from one or more of the trend years. States were asked to review the combined files
and complete data for as many units as possible. If a unit was off-line or shut down they
were asked to confirm the shutdown. In these cases a zero was entered for the years that
the source was shutdown. Where states were unable to complete the data, the emission
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unit was removed from the analysis to maintain continuity between the analysis years.
Because removal of data reduces the impact of the sector, a target of 90 percent complete
records was set. All states were able to achieve 90 percent complete for NOx, SO,, and
VOC emission data. In the summary tables in Section 8, values that represent 90 percent
complete are indicated with a tag of “2”. An analysis of the consistency between
inventories was prepared by MARAMA to assist states in their review of this sector
(MARAMA 2013)

The inventory year 2018 is an exception to this approach. Because of the above described
difficulties in matching IPM generated files, no attempt was made to match the EGU
emissions estimated for 2018. The 2018 emissions as projected by IPM were assumed to
be complete without matching or adjustment.

4.2.1 Missing Data from NonEGU Units

MARAMA noted that in the Non-EGU combined datasets some units were missing
emissions data from one or more of the trend years. States were asked to review the
combined files and complete data for as many units as possible. If a unit was off-line or
shut down they were asked to confirm that zero was the correct entry.

States that provided adjusted non-EGU data include Pennsylvania, Maine, District of
Columbia, New Hampshire and Connecticut. Only Pennsylvania was able to achieve the
target of 90 percent for non-EGU data. Connecticut declined to complete all non-EGU
point source information because it would result in double counting of emissions that were
accounted for in the area source inventory. Maryland was unable to align any of their
Non-EGU point sources between the 2002 and 2007 inventory suites because the source
identification system was changed in the intervening years.

While most states were unable to achieve the target of 90% complete for non-EGU point
sources, no emission units was removed from the analysis. Instead, the non-EGU point
inventory is presented regardless of completeness as the best available data.

4.2.2 Condensable Particulate Matter Emissions Factor

The PM species in the inventory are categorized as particles with an aerodynamic diameter
less than or equal to a nominal 2.5 micrometers (PM25-PRI), which includes both
condensable particles (PM-CON) and filterable particles (PM25-FIL). In many cases
states provide an estimate for PM25-FIL but not PM-CON. For the 2002 inventory suite,
in this situation an AP-42 emission factor (USEPA 1997) was used to estimate PM-CON.
Prior to development of the 2007 inventory suite, MARAMA commissioned a study of
condensable emissions from a variety of unit types. (MARAMA 2009) These new
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emission factors were used to augment the 2007 inventory suite. As a result, PM25-PRI
emissions in the 2007 inventory suite cannot be compared to the 2002 suite.

4.2.3 Transport Fraction

The use of transport fractions to account for the difference in fugitive dust emissions and
ambient concentrations was discussed in the area source sector part of this report (see
Section 3.2.1). Similarly to area sources, no transport fractions were applied to point
source emissions.

4.2.1 New Jersey 2002 PM2.5

New Jersey’s 2002 PM2.5 inventory was calculated using PM10 as a base and using the
USEPA PM calculator. Actual PM2.5 emission reports began in 2003 and were more than
double what was estimated. Therefore, the actual decreasing trend in PM2.5 from 2003
into the future is not reflected in a comparison using 2002.

4.3 OBSERVED REGIONAL POINT SOURCE TRENDS

This section describes regional trends. The regional data drawn on is presented in Section
8. In addition, Section 8 provides state level data, where the trends may be different than
what holds true at the regional level. The regional data for point sources extracted from the
larger Section 8 tables is summarized in Exhibit 4.1 and 4.2. Note that the three data
sources are delineated by color differences:

e Blue - 2002V3 inventory suite
e Tan - 2007V3 inventory suite
e  White — CAMD 2010 actual data (where available)

Exhibit 4.1 — EGU Point Source - Air Pollution Emissions between 2002 and 2020

2002 2007 2010 2017 2018 2020
2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
NOX 453,395 338,488 214,623 --- 168,268
PM2.5 20,670 44,921 — 51,109
S0O2 1,670,176 1,546,335 620,183 -- 365,024
\Vole 11,943 4,975 4,344

4.3.1 Nitrogen Oxides (NOx)

EGU point sources account for approximately 15 percent of total regional NOx emissions
in 2007. Regionally, EGU point source NOx emissions declined over 50 percent from
2002 through 2010. Reductions are largely due to the installation of controls. To achieve
the regional target for 2018, emissions will need to decline an additional 10 percent beyond



Emissions Trends Analysis for MANE-VU March 22, 2013
Page 22

what was achieved in 2010. Many EGU units are projected to shutdown or convert to
more efficient natural gas units before 2018 which will result in substantial additional NOx
reductions.

Exhibit 4.2 —Non-EGU Point - Air Pollution Emissions between 2002 and 2020

2002 2007 2010 2017 2018 2020
2002V3 2007V3 CAMD 2007 V3 2002V3 2007 V3
NOX 213,414 174,043 . 169,188 174,218 169,668
PM2.5 33,948 29,880 .. 29,659 38,393 29,868
s02 239,400 129,615 . 112,784 201,478 112,828
VOC 92,562 68,003 - 68,099 103,727 68,005

Non-EGU point sources account for approximately 8 percent of regional NOx emissions in
2007. Regional non-EGU source NOx emissions are projected to fall below the 2018
regional target by 2017. Trends vary by state, however. Reductions are largely due to unit
shut-downs and the installation of controls. Without additional initiatives, emissions are
projected to rise slightly between 2017 and 2020 but will still remain below the 2018
visibility target in 2020.

4.3.2 Sulfur Dioxide (SO»)

EGU point sources account for approximately 80 percent of total regional SO, emissions
in 2007. Regionally, EGU point source SO, emissions declined 60 percent between 2002
and 2010. Reductions are largely due to the installation of controls. To achieve the target
for 2018, emissions must decline an additional 15 percent beyond what was already
achieved in 2010. Many EGU units are projected to shutdown or convert to natural gas
before 2018 which will result in substantial additional SO, reductions.

Non-EGU point sources account for approximately 7 percent of regional SO, emissions
in 2007. Regional non-EGU source SO, emissions are projected to be below the 2018
target by 2017. Reductions are largely due to unit shut-downs and the installation of
controls. Without additional initiatives, regional emissions are projected to rise slightly
between 2017 and 2020 but will still remain below the regional 2018 visibility target in
2020. With the transition to natural gas and ultra-low sulfur distillate fuels and lower
sulfur content residual fuel, in the MANE-VU states, this sector can be expected to
decrease emissions from 2002 and 2007 levels.

4.3.3 Fine Particulate (PM;_s-Direct)

EGU point sources account for approximately 10 percent of the total regional PM; s
inventory in 2007. In general 2002 and 2018 estimates are lower than was estimated for
the 2007 inventory suite as a result of a change of estimation methodology. In 2002 most
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states did not collect total direct PM2.5 emissions from EGUs. Rather they used the EPA
PM-Calculator to estimate PM2.5 emissions as a proportion of PM10. In the 2007
inventory suite states used a combination of source reported data and a new set of emission
factors generated by MARAMA in a study of stack tests of similar units. (MARAMA
2009) There is inadequate data to indicate a PM; s trend for this pollutant.

Non-EGU point sources account for approximately 10 percent of total regional PM; s-
direct emissions in 2007. Regionally, non-EGU point source PM; s-Direct emissions have
declined 11 percent from 2002 to 2007. Reductions are largely due to unit shut-downs and
the installation of controls. Regional emissions are already well below the target for 2018
emission and are projected to drop further by 2017.

4.34 Volatile Organic Compounds (VOC)

EGU point sources account for less than one percent of total regional VOC emissions in
2007. There is inadequate data to indicate a VOC trend for this pollutant.

Non-EGU point sources account for less than five percent of total regional VOC
emissions in all inventoried years and this proportion is expected to remain approximately
the same in future years. Regionally, non-EGU point source VOC emissions have declined
28 percent from 2002 through 2007. Reductions are largely due to unit shut-downs and
installation of controls. Regional emissions are already well below the target for 2018
emissions.

5.0 NONROAD MOBILE SOURCES INCLUDED IN NMIM

5.1 BACKGROUND

Non-road sources are mobile engine powered equipment operated off of public highways.
Units include recreational marine vessels, recreational land-based vehicles, farm and
construction machinery, lawn and garden equipment, aircraft ground support equipment,
and rail maintenance equipment. This equipment is powered by diesel, gasoline,
compressed natural gas, or liquefied petroleum gas engines.
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Two data sources were combined in this study to establish an emission trend for the non-
road sector as follows:

e 2002 MANE VU V3.3 modeling inventory with a projection to 2018
e 2007 MARAMA V3 modeling inventory with projections to 2017, and 2020

5.2 ISSUES ENCOUNTERED WITH NONROAD SECTOR DATA SETS

For most states, the EPA-developed NMIM/NONROAD model was used in both 2002 and
2007 inventory suites to estimate NONROAD sector emissions. While different versions
of the model were used, with slightly different model adjustments, for the most part these
differences did not change the resulting emission estimation substantially. The following
sections describe the model adjustments used in the 2002 and 2007 modeling suites.

5.2.1 2002 inventory NonRoad Modeling

The NONROAD2005 model was used as a starting point for the 2002 inventory. Changes
were made to the National County Database (NCD) database based on state review and
comment. Complete documentation of the changes is available in the inventory
documentation (MANE-VU 2006). A summary of the adjustments to the default NCD for
the 2002 National Mobile Input Model (NMIM) model runs includes:

* Adjustments to fuel characteristics (Reid Vapor Pressure, sulfur and oxygenate
fractions) to better represent county-specific fuel characteristics in 2002;

e Default diesel sulfur content values of 2457 parts per million (ppm) for land-based
equipment, and 2767 ppm for recreational marine for all MANE VU counties.

5.2.2 2007 inventory NonRoad modeling

The NONROAD2008a (July 2009 NMIM20090504) and the NMIM County Database
(version NCD20090531), were used as starting points for the 2007 inventory. Changes
were made to the NCD20090531 based on state review and comment. Complete
documentation of the changes is available in the inventory documentation (MANE-VU
2011a). A summary of the adjustments to the default NMIM County Database for the
2007 NMIM model runs includes:

¢ Adjustments to fuel characteristics (Reid Vapor Pressure, sulfur and oxygenate
fractions) to better represent county-specific fuel characteristics in 2007;

¢ The housing and population data contained in the NONROAD model were updated
using 2007 housing information and population estimates.

e Recreational marine vessel populations were revised using population data
provided by the National Marine Manufacturers Association (NMMA). Total state
populations for each of the three major categories contained in the NONROAD
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model (outboard, inboard/stern drive and personal watercraft) were provided.
Because the population files used by the NONROAD model (and thus NMIM)
were configured with population values for various horsepower categories, the
fraction of the total for each marine vessel type in each horsepower category was
determined from the NONROAD default population files. These fractions were
then used to allocate the total state population obtained from NMMA to the various
horsepower categories.

e Airport ground Support: The Federal Aviation Administration’s Emissions and
Dispersion Modeling System (EDMS) model was used to estimate airport ground
support emissions. They were included in the area source sector.

5.2.3 SCCs Included in Non-Road Sector

MARAMA determined that a different set of SCCs were included in the 2002 versus the
2007 non-road sector. Emissions for airport ground support equipment for 2002 and 2018
were moved from non-road to the area source sector. In addition, in 2007 the Marine, Air
and Rail (MAR) sector was separated from the non road sector, but this was not done in
2002. Therefore, for this study, MARAMA separated out the 2002 and 2018 MAR data
into a separate MAR sector.

524 Future Year Emissions Projection

For future year projections, the NMIM/NONROAD model applies controls to account for
all USEPA non-road emission control programs. (USEPA 2011) Exhibit 5.1 is a summary
of the emission control programs accounted for in the NMIM/NONROAD 2008a model
that was used in the 2007 inventory suite. With one exception, all of these rules were also
accounted for in the NMIM/NONROAD 2005 model. The only rule that is not accounted
for in the 2005 version of NMIM/NONROAD is the final one listed in the table: 2008
Control of Emissions from non-road Spark-Ignition Engines and Equipment.
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Exhibit 5.1 Nonroad Control Programs Included in 2007 Inventory Suite

Regulation

Description

Control of Air Pollution;
Determination of Significance for
Nonroad Sources and Emission
Standards for New Nonroad
Compression Ignition Engines At or
Above 37 Kilowatts

59 FR 31036

June 17, 1994

This rule establishes Tier 1 exhaust emission standards for
HC, NO,, CO, and PM for nonroad compression-ignition
(CI) engines 237kW (=50hp). Marine engines are not
included in this rule. The start dates and pollutants
affected vary by hp category as follows:

50-100 hp: Tier 1,1998; NO, only

100-175 hp: Tier 1, 1997; NO, only

175-750 hp: Tier 1, 1996; HC, CO, NO,, PM

>750 hp: Tier 1, 2000; HC, CO, NO,, PM

Emissions for New Nonroad Spark-
Ignition Engines at or Below 19
Kilowatts; Final Rule

60 FR 34581

July 3, 1995

This rule establishes Phase 1 exhaust emission standards
for HC, N NO, Ox, and CO for nonroad spark-ignition
engines <19kW (=25hp). This rule includes both handheld
(HH) and non-hand-held (NHH) engines. The Phase 1
standards become effective in 1997 for:

Class | NHH engines (<225cc),

Class Il NHH engines (=225cc),

Class lll HH engines (<20cc), and

Class IV HH engines (=20cc and <50cc).

The Phase 1 standards become effective in 1998 for:
Class V HH engines (=50cc)

Final Rule for New Gasoline Spark-
Ignition Marine Engines; Exemptions
for New Nonroad Compression-
Ignition Engines at or Above 37
Kilowatts and New Nonroad Spark-
Ignition Engines at or Below 19
Kilowatts

61 FR 52088

October 4, 1996

This rule establishes exhaust emission standards for HC+
NO, for personal watercraft and outboard (PWC/OB)
marine Sl engines. The standards are phased in from
1998-2006.

Control of Emissions of Air Pollution
From Nonroad Diesel Engines

63 FR 56967

October 23, 1998

This final rule sets Tier 1 standards for engines under 50
hp, phasing in from 1999 to 2000. It also phases in more
stringent Tier 2 standards for all engine sizes from 2001 to
2006, and yet more stringent Tier 3 standards for engines
rated over 50 hp from 2006 to 2008. The Tier 2 standards
apply to NMHC+ NO,, CO, and PM, whereas the Tier 3
standards apply to NMHC+ NO, and CO. The start dates
by hp category and tier are as follows:

hp<25: Tier 1,2000; Tier 2, 2005; no Tier 3
25-50 hp: Tier 1, 1999; Tier 2, 2004; no Tier 3
50-100 hp: Tier 2, 2004; Tier 3, 2008
100-175 hp: Tier 2, 2003; Tier 3, 2007
175-300 hp: Tier 2, 2003; Tier 3, 2006
300-600 hp: Tier 2, 2001, Tier 3, 2006
600-750 hp: Tier 2, 2002; Tier 3, 2006

>750 hp: Tier 2, 2006, no Tier 3

This rule does not apply to marine diesel engines above 50
hp.

Phase 2: Emission Standards for
New Nonroad Non-handheld Spark

This rule establishes Phase 2 exhaust emission standards
for HC+ NO, for nonroad non-handheld (NHH) spark-
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Regulation

Description

Ignition Engines At or Below 19
Kilowatts

64 FR 15207

March 30, 1999

ignition engines <19kW (£25hp). The Phase 2 standards
for Class | NHH engines (<225cc) become effective on
August 1, 2007 (or August 1, 2003 for any engine initially
produced on or after that date). The Phase 2 standards for
Class Il NHH engines (=225cc) are phased in from 2001-
2005.

Phase 2: Emission Standards for
New Nonroad Spark-Ignition
Handheld Engines At or Below 19
Kilowatts and Minor Amendments to
Emission Requirements Applicable
to Small Spark-Ignition Engines and
Marine Spark-Ignition Engines; Final
Rule

65 FR 24268

April 25, 2000

This rule establishes Phase 2 exhaust emission standards
for HC+ NO, for nonroad handheld (HH) spark-ignition
engines <19kW (£25hp). The Phase 2 standards are
phased in from 2002-2005 for Class lll and Class IV
engines and are phased in from 2004-2007 for Class V
engines.

Control of Emissions From Nonroad
Large Spark-Ignition Engines and
Recreational Engines (Marine and
Land-Based); Final Rule

67 FR 68241

November 8, 2002

This rule establishes exhaust and evaporative standards
for several nonroad categories:

1) Two tiers of emission standards are established for large
spark-ignition engines over 19 kW. Tier 1 includes exhaust
standards for HC+ NO, and CO and is phased in from
2004-2006. Tier 2 becomes effective in 2007 and includes
exhaust standards for HC+ NO, and CO, as along with
evaporative controls affecting fuel line permeation, diurnal
emissions and running loss emissions.

2) Exhaust and evaporative emission standards are
established for recreational vehicles, which include
snowmobiles, off-highway motorcycles, and all-terrain
vehicles (ATVs). For snowmobiles, HC and CO exhaust
standards are phased-in from 2006-2012. For off-highway
motorcycles, HC+ NO, and CO exhaust emission
standards are phased in from 2006-2007. For ATVs,
HC+NO, and CO exhaust emission standards are phased
in from 2006-2007. Evaporative emission standards for
fuel tank and hose permeation apply to all recreational
vehicles beginning in 2008.

3) Exhaust emission standards for HC+ NO,, CO, and PM
for recreational marine diesel engines over 50 hp begin in
2006-2009, depending on the engine displacement. These
are “Tier 2” equivalent standards.

Control of Emissions of Air Pollution
From Nonroad Diesel Engines and
Fuel; Final Rule (Clean Air Nonroad
Diesel Rule — Tier 4)

69 FR 38958

June 29, 2004

This final rule sets Tier 4 exhaust standards for Cl engines
covering all hp categories (except marine and
locomotives), and also regulates nonroad diesel fuel sulfur
content.

1) The Tier 4 start dates and pollutants affected vary by hp
and tier as follows:
hp<25: 2008, PM only
25-50 hp: Tier 4 transitional, 2008, PM only;
Tier 4 final, 2013, NMHC+ NO, and PM

50-75 hp: Tier 4 transitional, 2008; PM only;
Tier 4 final, 2013, NMHC+ NO, and PM
75-175 hp: Tier 4 transitional, 2012, HC, NO,, and PM;
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Regulation Description

Tier 4 final, 2014, HC, NO,, PM
175-750 hp: Tier 4 transitional, 2011, HC, NO,, and PM;
Tier 4 final, 2014, HC, NO,, PM
>750 hp: Tier 4 transitional, 2011, HC, NO,, and PM;
Tier 4 final, 2015, HC, NO,, PM

2) This rule reduces nonroad diesel fuel sulfur levels in two
steps. First, starting in 2007, fuel sulfur levels in nonroad
diesel fuel will be limited to a maximum of 500 ppm, the
same as for current highway diesel fuel. Second, starting
in 2010, fuel sulfur levels in most nonroad diesel fuel will
be reduced to 15 ppm.

Control of Emissions From Nonroad | This rule establishes exhaust and evaporative standards
Spark-Ignition Engines and for small Sl engines and marine Sl engines:

Equipment; Final Rule (Bond Rule)
73 FR 59034

October 8, 2008 1) Phase 3 HC+ NO, exhaust emission standards are

established for Class | NHH engines starting in 2012 and
for Class Il NHH engines starting in 2011. There are no
new exhaust emission standards for handheld engines.
New evaporative standards are adopted for both handheld
and non handheld equipment. The new evaporative
standards control fuel tank permeation, fuel hose
permeation, and diffusion losses. The evaporative
standards begin in 2012 for Class | NHH engines and 2011
for Class Il NHH engines. For handheld engines, the
evaporative standards are phased-in from 2012-2016.

2) More stringent HC+ NO, and CO standards are
established for marine S| PWC/OB engines beginning in
2010. In addition, new exhaust HC+ NO, and CO
standards are established for stern drive and inboard
(SD/1) marine Sl engines also beginning in 2010. High
performance SD/I engines are subject to separate HC+
NO, and CO exhaust standards that are phased-in from
2010-2011. New evaporative standards were also adopted
for all marine Sl engines that control fuel hose permeation,
diurnal emissions, and fuel tank permeation emissions.
The hose permeation, diurnal, and tank permeation
standards take effect in 2009, 2010, and 2011,
respectively.

Source: (USEPA 2010)
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5.3 OBSERVED REGIONAL NONROAD SECTOR TRENDS

This section describes regional trends. The regional data drawn on is presented in Section
8. In addition, Section 8 provides state level data, where the trends may be different than
what holds true at the regional level. The regional data for nonroad sources extracted from
the larger Section 8 tables is summarized in Exhibit 5.2. Note that the three data sources
are delineated by color differences:

e Blue - 2002V3 inventory suite
e Tan - 2007V3 inventory suite
e  White — CAMD 2010 actual data (where available)

Exhibit 5.2 — Regional Nonroad Source - Emissions between 2002 and 2020

2,002 2,007 2010 2,017 2,018 2,020
2002V3 2007V3 CAMD 2007 V3 2002V3 2007 V3

NOX 289,392 263,931 .. 153,553 158,843 135,962
PM2.5 27,922 24,701 . 16,536 15952 14,421
S02 24,774 14,167 420 466 443
VOC 557,536 412,890 - 244126 364,980 222,226

5.3.1 Nitrogen Oxides (NOx)

The non-road sector accounts for approximately 10 percent of regional NOx emissions in
2007. Regional non-road sources NOx emissions are projected to trend downward through
2020 and are projected to fall below the 2018 target by 2017. Reductions are due to the
turnover of old engines and bringing newer, cleaner engines online that meet recent federal
emissions standards.

5.3.2 Sulfur Dioxide (SO»)

The non-road sector accounts for less than one percent of regional SO, emissions in 2007.
While insignificant, non-road source SO, emissions are projected to trend downward
through 2020 and are projected to fall below the 2018 target by 2017. Reductions are due
to reduced sulfur content in fuels.

5.3.3 Fine Particulate (PM, s — Direct)

The non-road sector accounts for approximately six percent of directly emitted regional
fine particulate emissions in 2007. Regional non-road source PM; s emissions are
projected to trend downward through 2020 and are projected to fall below the 2018 target
by 2020. Reductions are due the reduced sulfur content in fuels and the turnover of old
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engines bringing newer, cleaner engines online that meet recent federal emissions

standards.

534 Volatile Organic Compounds (VOC)

The non-road sector accounts for approximately 20 percent of regional VOC emissions in
2007. Regional non-road source VOC emissions are projected to trend downward through
2020 and are projected to fall below the 2018 target by 2017. Reductions are due to the
turnover of old engines bringing newer, cleaner engines online that meet recent federal
emissions standards.
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6.0 MARINE VESSELS, AIRPORTS, AND RAILROADS

6.1 BACKGROUND

This category of sources is collectively referred to as the MAR (marine, airports, and
railroads) sector. Although MAR sources are generally nonroad engines, estimation of
these emissions are not included in the NONROAD model, therefore emission estimates
and projections are developed as a separate effort. The MAR sector includes non-road
engines associated with the following activities:

e Marine Vessels - The Commercial Marine Vehicle (CMYV) sector includes boats
and ships used either directly or indirectly in the conduct of commerce or military
activity. The majority of these vessels are powered by diesel engines that are either
fueled with distillate or residual fuel oil blends.

e Airports - The aircraft sector includes all aircraft types used for public, private,
and military purposes. This includes four types of aircraft 1) Commercial; 2) Air
Taxis; 3) General Aviation; and 4) Military. Ground support equipment (GSE) and
auxiliary power units (APU) are not included in this sector. Rather, they have been
included in the area sector.

e Railroads - The railroad sector includes railroad locomotives powered by diesel-
electric engines. Locomotives are divided into Class I line haul, Class II/III line
haul, commuter/passenger, and Class I yard. Rail maintenance equipment is
included in this sector.

Two data sources were combined in this study to establish an emission trend for the MAR

sector as follows:

e 2002 MANE VU V3.3 modeling inventory with a projection to 2018
e 2007 MARAMA V3 modeling inventory with projections to 2017 and 2020

6.2 ISSUES ENCOUNTERED WITH MAR SECTOR DATA SETS

The methodology used to estimate MAR sources was significantly revised between
development of the 2002 and the 2007 inventory suites. ERTAC prepared a study of rail
emissions based on industry supplied activity data and new emission factors that was
adopted by many states, and the USEPA contracted for a major new study to improve the
airport inventory (USEPA 2009a). In the 2002 inventory suite, the methodologies used to
estimate this category were as described in EPA’s “Documentation for Aircraft,
Commercial Marine Vessel, Locomotive, and other Non-road Components of the National
Emissions Inventory”. (USEPA, 2005) New studies by ERTAC (ERTAC 2009) and EPA
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(USEPA 2009) resulted in a reset to a generally higher emissions basis for NOx and VOC
emissions in the 2007 inventory suite from the sector. At the same time, the trend for
PM, s Direct and SO, for the MAR sector remains largely unchanged. Details of the
approach to each inventory are contained in the base and future documentation for each
modeling suite. (Base: MANE-VU 2012a; MANE VU 2006) (Future MANE-VU 2012b,
MANE-VU 2007).

6.3 OBSERVED REGIONAL MAR SECTOR TREND

This section describes regional trends. The regional data drawn on is presented in Section
8. The regional data for MAR sources extracted from the larger Section 8 tables is
summarized in Exhibit 6.1. Note that the three data sources are delineated by color
differences:

e Blue - 2002V3 inventory suite
e Tan - 2007V3 inventory suite
e  White — CAMD 2010 actual data (where available)

Exhibit 6.1 — Regional MAR Sources - Air Pollution Emissions between 2002 and 2020

2002 2007 2010 2017 2018 2020
2002V3 2007V3  CAMD 2007 V3 2002V3 2007 V3
NOX 137,733 173,855 . 127,391 111,425 118,025
PM2.5 7,929 7,430 3,906 7,927 3,503
s02 32,123 30,318 4,870 8,172 4,183
VOC 14,026 19,066 - 17,057 14,962 16,962

6.3.1 Nitrogen Oxides (NOx)

The MAR sector accounts for approximately 7 percent of regional NOx emissions in 2007.
Estimated emissions for NOx are generally higher in the 2007 than the 2002 inventory
suite because of a change in estimation methodology rather than any real change in
emissions. Therefore, no conclusions can be drawn from the combined data set. However,
both inventory suites project NOx from MAR sources to decrease in future years.
Reductions are due to the turnover of old engines bringing newer, cleaner engines online
that meet recent federal emissions standards.

6.3.2 Sulfur Dioxide (SO,)

The MAR sector accounts for only 1 to 2 percent of regional SO, emissions in 2007.
While insignificant, regional MAR sector SO, emissions are projected to trend downward
through 2020 and are projected to fall below the 2018 target by 2017. Reductions are
primarily due to reduced sulfur content in fuels.
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6.3.3 Fine Particulate (PM, s — Direct)

The MAR sector accounts for only 1 to 2 percent of directly emitted fine particulate
emissions in 2007. While insignificant, MAR source PM; s-Direct emissions trend
downward through 2020 and are projected to fall below the 2018 target by 2017.
Reductions are primarily due to reduced sulfur content in fuels.

6.3.4 Volatile Organic Compounds (VOC)

The MAR sector accounts for only 1 percent of regional VOC emissions in 2007, and can
be considered to be an insignificant portion of the inventory. Estimated regional emissions
for VOC are generally higher in the 2007 than the 2002 inventory suite because of a
change in estimation methodology rather than any real change in emissions. Therefore, no
firm conclusions can be drawn from the combined data set. However, both inventory
suites project VOC from MAR sources to decrease in future years.



Emissions Trends Analysis for MANE-VU March 22, 2013
Page 34

7.0 ONROAD MOBILE SOURCES

7.1 BACKGROUND

Onroad mobile sector sources are mobile engine driven equipment operated on public
highways. Sources include cars, buses, trucks, and motorcycles. This equipment is
powered by diesel, gasoline, and a variety of alternative fuels including compressed natural
gas or liquefied petroleum gas.

Two sources were combined in this study to establish an emission trend for the onroad
mobile sector as follows:

e 2002 MANE VU V3.3 modeling inventory with a projection to 2018
e 2007 MARAMA V3 modeling inventory with projections to 2020. Unlike other
sectors, no projection to 2017 was completed for mobile emissions.

The calculation of mobile emissions is complex because emissions vary with ambient
temperature, vehicle type, age, travel speeds, operating modes, and fuel volatility. For this
reason, inventory models have been developed by USEPA to perform the numerous
calculations to estimate emissions from vehicle exhaust, evaporative and brake and tire
wear. For many years, the MOBILE model was used to estimate onroad emissions. The
MOBILE model was updated many times with the last version being MOBILE6.2. The
term “MOBILEG6" is generally used to refer to any of the suite of released MOBILE
versions. For regional air quality modeling purposes to account for temporal and spatial
meteorological differences, the MOBILE6.2 model was implemented as part of the Sparse
Matrix Operator Kernel Emissions (SMOKE) gridded emissions model.

In recent years, USEPA has been developing a new model to estimate onroad mobile
emissions called MOVES (MOtor Vehicle Emission Simulator). On March 2, 2010 EPA
announced the release of MOVES2010 in the Federal Register (75 FR 9411). Starting in
2010 MOVES became the required model for SIP modeling, replacing MOBILE6.2. EPA
subsequently released two minor revisions -- MOVES2010a in September 2010 and
MOVES2010b in April 2012. Both revisions enhance model performance but do not
significantly affect the criteria pollutant emissions calculated using MOVES2010. To
smooth the transition to the new model, USEPA developed software tools to convert
MOBILES®.2 inputs for MOVES. In addition, MOVES includes a preprocessing tool called
the County Data Manager (CDM) to convert spreadsheet based information to MySQL
database files required by the MOVES model.
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There are two ways of running the MOVES model and they are known as:

® “Inventory” mode that provides emission estimates as mass, and

e  “Emissions rate” or “Lookup table” mode that produces lookup tables of emission
rates as mass per unit activity. a version of MOVES is available that can be run
within SMOKE to account for temporal and spatial meteorological differences for
regional air quality modeling purposes. For SMOKE implementation, emission
rate tables must first be developed for a wide range of meteorological conditions.

For the 2007 and 2020 modeling inventories, MOVES was run in the emissions rate mode,
which was necessary to be compatible with the regional air quality modeling.

7.2 ISSUES WITH MOBILE SECTOR DATA SETS

The shift from using MOBILE®6.2 for the 2002 inventory suite, to using the MOVES model
for the 2007 inventory suite to estimate onroad emissions represents a significant change in
the estimation methodology. A large body of new research on emission factors; in addition

to new source groupings were incorporated into the MOVES model. The effect on
emissions, estimated by USEPA (USEPA 2009b), was expected to result in:

¢ Increased NOx emission estimate by 5 percent
e  Minor but lower estimates of VOC emissions
e Increased wintertime PM; 5 emissions estimates

¢ Unchanged SO, emissions estimates.

7.2.1 2002 and 2018 inventory

For the 2002 MANE-VU inventory and future projection year 2018, onroad mobile
emissions were estimated using MOBILEG.2 as it was implemented in SMOKE. Details of
the assumptions used are provided in the inventory documentation. (NESCAUM 2006b)

7.2.2 2007 and 2020 inventory

For the 2007 MARAMA V3 inventory and the future projection year 2020, onroad mobile
emissions were estimated using the MOVES 2010a model run in the emission rate mode.
To reduce run time, states grouped counties and identified a representative county to
represent each group. County groupings and their representative counties remained within
state lines. In addition, months were grouped by season and a single month was selected to
represent each group. NESCAUM, Pennsylvania, New York and Virginia partnered to
perform the runs for the region which resulted in a Version 1 of the mobile inventory.
Version 1 was documented by Huiyan Yang of NESCAUM, who led the modeling effort.
(NESCAUM 2011)
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A number of revisions were made to Version 1. Input files were revised and SMOKE-
MOVES was rerun for the MANE VU region by Virginia DEQ for Delaware, Maryland
and New Jersey. In addition, a systematic adjustment of all pollutants in all states and
counties was made to revise the temperature used in Version 1. The temperature at 2
meters was used for the revised estimates. No new MOVES runs were made to address
this revision; rather emission rates were interpolated using Version 1 tables. After all of
the adjustments were completed, a Version 2 of the mobile emissions inventory was
prepared. Version 2 of the northeast MOVES mobile inventory is used in this analysis.
Additional improvements may be made in the future if resources permit.

7.3 OBSERVED REGIONAL ONROAD MOBILE SECTOR TREND

This section describes regional trends. The regional data drawn on is presented in Section
8. The regional data for onroad sources extracted from the larger Section 8 tables is
summarized in Exhibit 6.1. Note that the three data sources are delineated by color
differences:

® Blue - 2002V3 inventory suite
e Tan - 2007V3 inventory suite
e  White - CAMD 2010 actual data (where available)

Exhibit 7.1 — Regional Mobile Onroad Sources - Air Pollution Emissions between 2002

and 2020
2002 2007 2010 2017 2018 2020
2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
NOX 1,308,235 1,175,916 — --- 303,956 471,558
PM2.5 22,108 45,616 9,189 28,365
S02 40,092 8,974 — -— 8,756 7,202
VOC 789,560 600,638 - -- 269,979 269,647

7.3.1 Nitrogen Oxides (NOx)

The onroad mobile sector accounts for approximately 50 percent of 2007 regional NOx
emissions. Emissions in 2020 are estimated to be higher than 2018, however this is due to
a change in estimation methodology rather than any real change in emissions. Because of
the significant change in calculation methodology no conclusions can be drawn from the
combined data set. However, both inventory suites show regional NOx from onroad
mobile sources decreasing over time. Reductions are due to the turnover of old engines
bringing newer, cleaner engines online that meet recent federal emissions standards.
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7.3.2 Sulfur Dioxide (SO»)

The onroad mobile sector accounts for an insignificant portion of SO, emissions
accounting for less than one percent of regional SO, emissions in 2007. Regional onroad
mobile sector SO, emissions trend downward through 2020 and are projected to fall below
the 2018 target by 2020. Reductions are primarily due to reduced sulfur content in fuels.

7.3.3 Fine Particulate (PM, s — Direct)

The onroad mobile sector accounts for approximately 10 percent of directly emitted fine
particulate emissions in the region in 2007. Estimated emissions for fine particles are
generally higher in the 2007 than the 2002 inventory suite because of a change in
estimation methodology rather than any real change in emissions. Therefore, no
conclusions can be drawn from the combined data set. However, both inventory suites
show regional fine particles from onroad mobile sources decreasing in future years.
Reductions are due to the turnover of old engines bringing newer, cleaner engines online
that meet recent federal emissions standards.

7.3.4 Volatile organic compounds (VOC)

The onroad mobile sector accounts for approximately 30 percent of regional VOC
emissions in 2007. Estimated emissions for VOC are generally lower in the 2007 than the
2002 inventory suite. However, the actual inventory percentage of VOC from the onroad
sector is higher in 2007. Because of a change in estimation methodology no conclusions
can be drawn from the combined data set. However, both inventory suites show regional
VOC from onroad mobile sources decreasing in future years. These reductions are due to
fleet turnover bringing cleaner cars into service that comply with significant federal rules.
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8.0 EMISSION SUMMARIES

Exhibit 8.1 summarizes the MANE VU regional emission trend for NOx, SO,, PM, 5 and
VOC by sector. Exhibits 8.2 to 8.12 provide the same information on a state basis. Color
coding and footnotes have been added to distinguish between the three data sources used in
the analysis. Blue columns are from the 2002 inventory suite, tan columns are from the
2007 inventory suite and the white column is from CAMD 2010. PM25 and VOC
emissions from EGUs are still under review by states and, therefore not provided in the
table. Some general regional observations by pollutant include:

NOx - Regional NOy emissions are dominated by two sectors: onroad mobile and
EGU in all inventoried years.

Recently measured EGU emissions tabulated for 2007 and 2010 indicate annual
emissions from this sector are declining rapidly. In addition, EGU NOx is
projected to decline further in future years for the 2002 inventory suites. The 2007
inventory suite is incomplete for this category.

The shift from MOBILE6 to MOVES represents a significant shift in methodology,
which occurring between completion of the 2002 and 2007 inventory suite for
mobile NOx emissions. Therefore, combining these data sets does not add
understanding to the mobile NOx trend analysis. However, each individual suite
shows a declining trend.

Therefore, overall NOx emissions appear to be trending lower with some
uncertainty due to changing mobile calculation methodologies and an incomplete
EGU inventory.

e PM,; - Directly emitted fine particle emissions are regionally dominated by the
area sector and in particular residential wood combustion in all years inventoried.
For this critical source, changes in both estimation methodology and emission
factors for direct PM; s occurred between the 2002 and 2007 inventory suites.
These changes result in generally lower emissions estimates for the 2007 inventory
suite. Likewise, the methodology used to estimate smaller contributing sectors,
namely EGU and mobile has also changed between 2002 and 2007. Therefore,
combining these data sets does not add understanding to the PM; s trend analysis.

Overall, the trend for directly emitted fine PM is highly uncertain, with some
sectors remaining largely unchanged, while others, particularly engine-based
sectors, are projected to decrease.
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SO; - Regional SO, emissions are dominated by EGU emissions. As with NOx,
regional EGU SO2 emissions in 2010 are significantly lower than were estimated
for 2007. Further reductions are projected in the future for the 2002 inventory
suite. SO2 emissions in 2007 were already below the estimate for 2018, well ahead
of expectations. There is no significant impact of changing methodologies for any
sector calculations.

The combined evidence points towards a significant declining trend for SO,.

VOC - Regional VOC emissions are dominated by biogenic emissions which are
estimated to remain unchanged in future years. The largest percentage of
anthropogenic VOC emissions is from the area source sector in 2007 and in
particular residential wood combustion in all years inventoried. For this critical
source, changes in both estimation methodology and emission factors for VOC
occurred between the 2002 and 2007 inventory suites. These changes result in
generally lower emissions estimates for the 2007 inventory suite. In addition, the
calculation methodology changed for mobile emissions, also a significant
contributor of VOC emissions in the region. Therefore, combining these data sets
does not add understanding to the VOC emission trend analysis. However, the
individual inventories when evaluated separately, both indicate a declining trend
for the most important sectors.

Overall, the trend for anthropogenic VOC emissions are projected to decrease in
the future, primarily due to mobile and area source controls in being implemented
between 2007 and 2020.
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Exhibit 8.1 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Regional Summary
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 266,747 207,054 194,832 263,954 194,868
Nonroad MAR(4) 137,733 173,855 127,391 111,425 118,025
Nonroad NMIM(4) 289,392 263,931 153,553 158,843 135,962
Onroad Mobile(4) 1,308,235 1,175,916 303,956 471,558
Point EGU(2) 453,395 338,488 214,623 168,268
Point nonEGU(3) 213,414 174,043 169,188 174,218 169,668
Total 2,668,916 2,333,286 1,180,664
Direct PM2.5 (TPY)
Area(4) 332,676 259,938 262,887 339,518 264,959
Nonroad MAR(4) 7,929 7,430 3,906 7,927 3,503
Nonroad NMIM(4) 27,922 24,701 16,536 15,952 14,421
Onroad Mobile(4) 22,108 45,616 9,189 28,365
Point EGU(2) 20,670 44,921 51,109
Point nonEGU(3) 33,948 29,881 29,659 38,393 29,868
Total 445,253 412,486 462,087
Sulfur Dioxide (TPY)
Area(4) 316,287 212,471 119,215 190,437 116,511
Nonroad MAR(4) 32,123 30,318 4,870 8,172 4,183
Nonroad NMIM(4) 24,774 14,167 420 466 443
Onroad Mobile(4) 40,092 8,974 8,756 7,202
Point EGU(2) 1,670,176 1,546,335 620,183 365,024
Point nonEGU(3) 239,400 129,615 112,784 201,478 112,828
Total 2,322,851 1,941,879 774,333
Volatile Organic Compounds (TPY)

Area(4) 1,366,735 784,233 702,289 1,334,175 696,125
Nonroad MAR(4) 14,026 19,066 17,057 14,962 16,962
Nonroad NMIM(4) 557,536 412,890 244,126 364,980 222,226
Onroad Mobile(4) 789,560 600,638 269,979 269,647
Point EGU(2) 11,943 4,975 4,344
Point nonEGU(3) 92,562 68,003 68,099 103,727 68,005
Total 2,832,364 1,889,805 2,092,168

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years for most states. Units with incomplete data
for one or more years have been completed by states or have been removed so that a consistent set
of data is presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD for most states. No revision to correct inconsistent

methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.2 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Connecticut
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 12,745 12,421 11,101 11,821 11,048
Nonroad MAR(4) 7,601 9,001 5,934 6,475 5,344
Nonroad NMIM(4) 17,802 16,019 8,721 9,732 7,762
Onroad Mobile(4) 68,816 53,860 - - 14,787 19,200
Point EGU(2) 6,106 4,706 2,901 2,809
Point nonEGU(3) 6,994 5,489 7,951 7,448 8,307
Total 120,065 101,496 53,072
Direct PM2.5 (TPY)
Area(4) 14,251 10,606 10,290 12,368 10,217
Nonroad MAR(4) 221 391 190 227 166
Nonroad NMIM(4) 1,569 1,338 919 906 815
Onroad Mobile(4) 1,042 1,969 500 978
Point EGU(2) 468 815 - -—- 746 ==
Point nonEGU(3) 832 433 483 902 493
Total 18,383 15,552 15,649
Sulfur Dioxide (TPY)
Area(4) 12,424 16,083 12,943 3,398 12,401
Nonroad MAR(4) 715 1,541 239 787 156
Nonroad NMIM(4) 1,366 799 30 28 32
Onroad Mobile(4) 1,667 401 366 340
Point EGU(2) 13,122 6,901 4,039 6,443
Point nonEGU(3) 2,466 1,170 1,212 2,371 1,228
Total 31,760 26,895 13,393
Volatile Organic Compounds (TPY)

Area(4) 87,308 57,253 46,364 68,398 45,849
Nonroad MAR(4) 371 752 633 392 633
Nonroad NMIM(4) 33,503 20,713 11,797 20,299 10,980
Onroad Mobile(4) 31,755 34,764 10,768 11,494
Point EGU(2) 396 251 122
Point nonEGU(3) 4,635 1,366 1,469 3,796 1,491
Total 157,968 115,099 103,775

1) This trend is built from three sources:

2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)
(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.
(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.
(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.
Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.3 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Delaware
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 2,617 2,238 2,209 3,018 2,218
Nonroad MAR(4) 10,437 6,284 4,298 11,671 3,915
Nonroad NMIM(4) 5,781 4,997 3,095 2,956 2,723
Onroad Mobile(4) 21,341 22,026 - - 5,917 21,258
Point EGU(2) 8,610 10,004 4,346 7,415
Point nonEGU(3) 8,084 5,692 3,328 4,246 3,271
Total 56,870 51,241 35,223
Direct PM2.5 (TPY)
Area(4) 3,205 3,031 3,131 3,426 3,212
Nonroad MAR(4) 402 339 118 532 95
Nonroad NMIM(4) 523 453 284 276 243
Onroad Mobile(4) 415 670 191 1,938
Point EGU(2) 1,617 1,895 - -—- 2,313 ==
Point nonEGU(3) 2,059 1,219 876 1,254 848
Total 8,221 7,607 7,992
Sulfur Dioxide (TPY)
Area(4) 1,589 1,144 946 1,545 911
Nonroad MAR(4) 3,471 2,139 280 3,288 139
Nonroad NMIM(4) 511 266 7 8 7
Onroad Mobile(4) 584 192 128 380
Point EGU(2) 30,626 32,699 14,499 8,077
Point nonEGU(3) 43,131 10,391 6,541 7,610 6,357
Total 79,912 46,831 20,656
Volatile Organic Compounds (TPY)

Area(4) 15,520 9,482 8,631 13,066 8,673
Nonroad MAR(4) 482 806 748 539 742
Nonroad NMIM(4) 7,527 7,157 3,888 5,113 3,498
Onroad Mobile(4) 10,564 10,289 5,037 11,965
Point EGU(2) 1,100 80 - --- 112 ===
Point nonEGU(3) 4,674 3,413 2,588 1,987 2,572
Total 39,867 31,227 25,854

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.4 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
District of Columbia
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(2) 1,390 1,547 1,560 2,229 1,592
Nonroad MAR(4) 506 512 358 372 326
Nonroad NMIM(4) 3,065 2,787 1,560 1,443 1,249
Onroad Mobile(4) 8,902 8,724 1,717 6,209
Point EGU(2) 539 177 510 103
Point nonEGU(3) 748 611 636 368 650
Total 15,150 14,358 6,232
Direct PM2.5 (TPY)
Area(2) 1,140 1,542 1,560 860 1,566
Nonroad MAR(4) 11 11 6 7 6
Nonroad NMIM(4) 288 234 132 117 102
Onroad Mobile(4) 153 374 — — 58 590
Point EGU(2) 46 17 99
Point nonEGU(3) 60 36 21 98 21
Total 1,699 2,214 1,239
Sulfur Dioxide (TPY)
Area(2) 908 1,241 995 522 953
Nonroad MAR(4) 34 38 - 0 2 0
Nonroad NMIM(4) 341 196 . 3 3 3
Onroad Mobile(4) 271 88 41 124
Point EGU(2) 1,094 142 874 83
Point nonEGU(3) 1,026 470 379 553 380
Total 3,674 2,175 1,204
Volatile Organic Compounds (TPY)

Area(2) 5,705 5,568 5,324 4,991 5,369
Nonroad MAR(4) 20 35 24 18 21
Nonroad NMIM(4) 2,053 1,324 749 1,351 710
Onroad Mobile(4) 4,895 3,470 1,797 3,326
Point EGU(2) 9 6 5
Point nonEGU(3) 67 53 54 71 54
Total 12,750 10,456 8,233

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.
Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.5 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Maine
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 7,391 6,655 5,960 7,050 5,851
Nonroad MAR(4) 1,606 3,176 2,500 1,583 2,341
Nonroad NMIM(4) 8,184 7,425 5,206 4,946 4,774
Onroad Mobile(4) 54,687 36,922 12,828 18,203
Point EGU(2) 1,005 696 719 1,827
Point nonEGU(3) 19,055 17,050 20,373 13,688 20,422
Total 91,928 71,924 41,922
Direct PM2.5 (TPY)
Area(4) 32,776 12,526 12,061 33,202 12,000
Nonroad MAR(4) 196 452 214 245 186
Nonroad NMIM(4) 1,131 1,078 755 732 656
Onroad Mobile(4) 934 1,454 266 2,564
Point EGU(2) 398 125 279
Point nonEGU(3) 5,422 3,727 3,628 5,622 3,623
Total 40,857 19,362 40,346
Sulfur Dioxide (TPY)
Area(4) 13,153 9,812 7,870 4,940 7,609
Nonroad MAR(4) 146 296 33 63 28
Nonroad NMIM(4) 767 415 16 19 17
Onroad Mobile(4) 1,804 377 894 566
Point EGU(2) 2,013 1,677 820 7,422
Point nonEGU(3) 21,706 15,554 12,655 18,492 12,535
Total 39,589 28,131 31,830
Volatile Organic Compounds (TPY)

Area(4) 100,624 31,966 26,113 90,868 25,631
Nonroad MAR(4) 407 448 378 443 356
Nonroad NMIM(4) 30,734 29,877 19,301 21,543 16,727
Onroad Mobile(4) 23,037 15,239 10,414 18,052
Point EGU(2) 843 32 — — 53 —
Point nonEGU(3) 5,250 4,987 4,733 5,598 4,561
Total 160,895 82,549 128,919

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.6 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Maryland
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 15,842 10,312 10,948 17,822 11,184
Nonroad MAR(4) 9,706 22,727 15,421 8,528 13,870
Nonroad NMIM(4) 27,602 25,703 15,340 15,653 13,466
Onroad Mobile(4) 122,210 115,128 28,097 45,474
Point EGU(2) 77,062 54,686 22,610 14,567
Point nonEGU(3) 19,317 20,204 23,054 18,888 23,228
Total 271,739 248,760 103,555
Direct PM2.5 (TPY)
Area(4) 27,330 19,789 20,884 30,158 21,201
Nonroad MAR(4) 1,490 786 382 1,662 324
Nonroad NMIM(4) 2,856 2,470 1,679 1,634 1,475
Onroad Mobile(4) 2,200 3,955 1,033 1,837
Point EGU(2) 2,365 12,064 6,431
Point nonEGU(3) 2,649 3,245 3,682 3,501 3,689
Total 38,889 42,309 44,419
Sulfur Dioxide (TPY)
Area(4) 12,412 5,960 1,674 9,118 1,704
Nonroad MAR(4) 5,375 2,482 472 535 375
Nonroad NMIM(4) 2,548 1,434 36 42 38
Onroad Mobile(4) 4,058 932 656 977
Point EGU(2) 277,263 294,426 51,635 36,962
Point nonEGU(3) 16,544 10,957 14,058 38,886 14,069
Total 318,200 316,191 86,199
Volatile Organic Compounds (TPY)

Area(4) 120,272 64,429 57,045 104,624 57,042
Nonroad MAR(4) 3,301 2,012 1,659 3,867 1,642
Nonroad NMIM(4) 53,011 35,155 21,223 34,093 19,887
Onroad Mobile(4) 61,847 55,628 29,913 24,458
Point EGU(2) 5,193 428 575
Point nonEGU(3) 5,714 4,583 5,700 6,279 5,662
Total 249,338 162,235 179,351

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.7 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Massachusetts
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 31,567 20,252 18,984 36,296 19,151
Nonroad MAR(4) 12,729 12,576 9,101 10,949 8,540
Nonroad NMIM(4) 29,830 26,464 14,815 15,993 13,159
Onroad Mobile(4) 143,368 73,441 22,813 19,171
Point EGU(2) 31,701 11,274 8,563 18,157
Point nonEGU(3) 16,906 12,353 14,308 20,090 14,788
Total 266,101 156,360 124,298
Direct PM2.5 (TPY)
Area(4) 42,082 30,438 29,945 43,086 29,883
Nonroad MAR(4) 569 651 435 541 404
Nonroad NMIM(4) 2,643 2,267 1,539 1,505 1,354
Onroad Mobile(4) 2,410 2,798 840 1,475
Point EGU(2) 1,491 2,433 3,233
Point nonEGU(3) 2,789 2,257 2,250 3,332 2,277
Total 51,984 40,844 52,537
Sulfur Dioxide (TPY)
Area(4) 54,947 19,859 15,996 8,357 15,357
Nonroad MAR(4) 1,364 982 290 395 278
Nonroad NMIM(4) 2,403 1,376 41 47 44
Onroad Mobile(4) 4,399 767 1,937 341
Point EGU(2) 92,996 54,628 36,969 47,927
Point nonEGU(3) 13,965 8,603 7,713 16,544 7,719
Total 170,074 86,215 75,207
Volatile Organic Compounds (TPY)

Area(4) 162,039 85,870 66,211 134,974 65,306
Nonroad MAR(4) 1,915 1,926 1,624 2,122 1,569
Nonroad NMIM(4) 54,811 35,675 20,509 34,172 18,989
Onroad Mobile(4) 57,186 50,443 17,056 16,414
Point EGU(2) 584 486 484
Point nonEGU(3) 7,765 4,071 4,081 10,356 3,999
Total 284,301 178,471 199,164

(1) This trend is built from three sources:
2002 V3 with future projection to 2018
2007 V3 with a projection to 2017 and 2020
CAMD actual 2010 emissions as reported to the US EPA CAMD

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory. No revision to correct inconsistent methodology.
Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives

Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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The SO, emissions reported from area sources in Massachusetts match the value in the future year

inventory documentation. This is because an error was corrected after final publication of the 2002

Version 3 documentation. However, the error was not corrected in the modeling files.

Exhibit 8.8 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
New Hampshire
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 10,992 4,737 4,152 12,243 4111
Nonroad MAR(4) 1,776 1,454 1,306 1,723 1,286
Nonroad NMIM(4) 8,104 8,548 5,521 4,558 5,268
Onroad Mobile(4) 33,283 33,923 7,671 30,342
Point EGU(2) 6,894 4,754 4,788 3,089
Point nonEGU(3) 3,576 2,694 3,388 1,086 3,467
Total 64,625 56,110 30,369
Direct PM2.5 (TPY)
Area(4) 17,534 8,623 8,598 18,089 8,633
Nonroad MAR(4) 95 62 46 98 45
Nonroad NMIM(4) 868 798 558 534 493
Onroad Mobile(4) 562 1,424 263 3,010
Point EGU(2) 1,973 602 2,156
Point nonEGU(3) 426 499 1,169 940 1,179
Total 21,459 12,008 22,080
Sulfur Dioxide (TPY)
Area(4) 7,076 5,283 4,176 3,123 3,991
Nonroad MAR(4) 220 545 81 226 46
Nonroad NMIM(4) 668 440 16 16 18
Onroad Mobile(4) 777 275 537 542
Point EGU(2) 43,962 42,524 36,835 10,766
Point nonEGU(3) 5,607 2,743 2,655 3,086 2,658
Total 58,310 51,810 17,753
Volatile Organic Compounds (TPY)

Area(4) 65,374 22,343 20,894 62,687 20,807
Nonroad MAR(4) 142 195 175 158 178
Nonroad NMIM(4) 22,231 17,105 11,028 14,807 9,783
Onroad Mobile(4) 16,762 13,599 6,564 14,629
Point EGU(2) 101 110 73
Point nonEGU(3) 1,815 768 1,445 998 1,431
Total 106,425 54,120 85,288

1) This trend is built from three sources:

2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)
(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.
(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.
(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.
Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.9 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
New Jersey
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(3) 29,637 21,829 23,340 21,829 23,339
Nonroad MAR(4) 19,969 22,264 20,390 17,575 19,335
Nonroad NMIM(4) 40,583 36,340 20,710 23,457 18,358
Onroad Mobile(4) 152,076 135,339 30,150 42,168
Point EGU(2) 33,171 16,530 9,317 12,984
Point nonEGU(3) 18,599 13,517 11,879 17,091 12,092
Total 294,035 245,819 123,086
Direct PM2.5 (TPY)
Area(2) 19,071 18,961 18,441 17,322 18,568
Nonroad MAR(4) 1,047 866 453 920 442
Nonroad NMIM(4) 3,831 3,212 2,216 2,214 1,964
Onroad Mobile(4) 2,469 4,830 1,140 2,167
Point EGU(2) 1,504 4,410 2,825
Point nonEGU(3) 3,125 2,405 2,527 4,203 2,568
Total 31,047 34,685 28,624
Sulfur Dioxide (TPY)
Area(2) 10,923 8,812 706 4,374 704
Nonroad MAR(4) 12,162 7,274 937 765 1,009
Nonroad NMIM(4) 3,345 1,905 55 67 58
Onroad Mobile(4) 3,649 917 785 715
Point EGU(2) 50,898 37,299 15,076 15,918
Point nonEGU(3) 10,389 3,401 2,591 7,800 2,645
Total 91,366 59,608 29,709
Volatile Organic Compounds (TPY)

Area(3) 168,931 96,243 89,972 134,104 89,699
Nonroad MAR(4) 2,020 3,355 3,396 2,175 3,453
Nonroad NMIM(4) 80,884 47,520 27,429 51,435 25,801
Onroad Mobile(4) 89,753 72,224 31,415 24,123
Point EGU(2) 1,091 383 228
Point nonEGU(3) 13,431 10,100 10,080 19,902 10,035
Total 356,110 229,826 239,259

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.10 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
New York
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 99,463 72,053 63,711 93,946 63,082
Nonroad MAR(4) 31,278 55,900 39,249 27,033 36,309
Nonroad NMIM(4) 77,940 72,224 43,456 45,059 38,842
Onroad Mobile(4) 319,733 305,589 78,365 129,829
Point EGU(2) 84,206 46,826 27,018 24,175
Point nonEGU(3) 26,058 23,080 20,452 19,308 20,898
Total 638,678 575,672 287,886
Direct PM2.5 (TPY)
Area(4) 87,202 63,906 68,408 84,231 70,000
Nonroad MAR(4) 1,150 2,258 1,134 1,090 986
Nonroad NMIM(4) 7,623 6,710 4,426 4,239 3,840
Onroad Mobile(4) 5,898 14,225 2,542 7,079
Point EGU(2) 3,826 3,553 9,258
Point nonEGU(3) 3,115 2,212 2,244 3,568 2,265
Total 108,814 92,863 104,928
Sulfur Dioxide (TPY)
Area(4) 130,484 70,044 11,651 100,453 11,670
Nonroad MAR(4) 5,959 10,639 1,631 1,556 1,480
Nonroad NMIM(4) 6,886 3,955 118 129 126
Onroad Mobile(4) 10,640 2,177 1,794 1,866
Point EGU(2) 265,268 106,081 47,968 98,150
Point nonEGU(3) 15,815 14,696 13,110 18,374 13,187
Total 435,052 207,592 220,456
Volatile Organic Compounds (TPY)

Area(4) 507,365 195,976 184,269 440,927 183,721
Nonroad MAR(4) 2,149 4,599 4,045 2,345 4,001
Nonroad NMIM(4) 155,390 114,923 67,231 102,182 60,939
Onroad Mobile(4) 287,845 161,385 68,014 70,838
Point EGU(2) 1,433 2,339 731
Point nonEGU(3) 9,870 8,379 8,421 12,124 8,455
Total 964,052 487,601 626,323

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.11 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Pennsylvania
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 47,991 47,545 45,925 50,015 46,318
Nonroad MAR(4) 41,622 35,853 25,801 25,017 23,969
Nonroad NMIM(4) 61,803 55,300 30,422 30,567 26,143
Onroad Mobile(4) 346,472 354,117 91,516 119,917
Point EGU(2) 203,175 187,981 133,095 82,461
Point nonEGU(2) 91,129 71,961 62,174 69,382 60,875
Total 792,192 752,757 348,958
Direct PM2.5 (TPY)
Area(4) 74,954 73,514 73,054 82,649 73,226
Nonroad MAR(4) 2,664 1,436 806 2,516 736
Nonroad NMIM(4) 5,747 5,338 3,506 3,280 3,025
Onroad Mobile(4) 5,331 12,461 2,064 4,614
Point EGU(2) 6,979 18,951 23,588
Point nonEGU(2) 13,036 13,609 12,557 14,548 12,677
Total 108,711 125,309 128,645
Sulfur Dioxide (TPY)
Area(4) 63,725 66,584 55,878 48,475 55,018
Nonroad MAR(4) 2,629 3,698 799 515 600
Nonroad NMIM(4) 5,240 2,968 84 92 86
Onroad Mobile(4) 10,924 2,509 1,436 896
Point EGU(2) 892,918 969,936 411,451 133,186
Point nonEGU(2) 105,189 59,813 50,208 83,637 50,371
Total 1,080,625 1,105,508 267,341
Volatile Organic Compounds (TPY)

Area(4) 240,829 176,781 164,863 230,033 162,374
Nonroad MAR(4) 3,106 4,519 3,949 2,780 3,941
Nonroad NMIM(4) 99,180 86,383 51,373 67,154 46,392
Onroad Mobile(4) 176,090 163,693 78,624 58,026
Point EGU(2) 1,033 765 1,916
Point nonEGU(2) 36,358 28,987 28,267 39,127 28,480
Total 556,596 461,128 419,634

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.12 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Rhode Island
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 3,897 3,469 3,301 4,252 3,329
Nonroad MAR(4) 449 3,262 2,196 437 1,956
Nonroad NMIM(4) 4,541 4,388 2,348 2,281 2,114
Onroad Mobile(4) 16,677 18,775 5,351 14,380
Point EGU(2) 659 426 574 576
Point nonEGU(3) 2,388 950 854 2,158 862
Total 28,611 31,270 15,055
Direct PM2.5 (TPY)
Area(4) 2,065 3,896 3,922 2,068 3,936
Nonroad MAR(4) 74 128 80 78 71
Nonroad NMIM(4) 369 349 216 224 191
Onroad Mobile(4) 211 733 148 1,781
Point EGU(2) 28 56 - - 156 oo
Point nonEGU(3) 175 124 124 178 128
Total 2,922 5,286 2,852
Sulfur Dioxide (TPY)
Area(4) 4,558 3,897 3,222 1,368 3,108
Nonroad MAR(4) 43 667 95 35 59
Nonroad NMIM(4) 333 211 7 7 7
Onroad Mobile(4) 425 161 100 393
Point EGU(2) 13 15 15 55
Point nonEGU(3) 2,659 1,501 1,415 2,998 1,437
Total 8,031 6,452 4,563
Volatile Organic Compounds (TPY)

Area(4) 31,403 24,214 20,292 23,306 19,750
Nonroad MAR(4) 84 184 217 89 214
Nonroad NMIM(4) 7,695 6,721 2,885 5,299 2,657
Onroad Mobile(4) 12,538 10,263 6,305 12,806
Point EGU(2) 37 73 - - 42 -
Point nonEGU(3) 1,903 922 945 1,781 963
Total 53,659 42,377 36,822

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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Exhibit 8.13 Annual Air Pollutant Emission Trends by Sector between 2002 and 2020
Vermont
2002 2007 2010 2017 2018 2020
Data Source(1) 2002 V3 2007 V3 CAMD 2007 V3 2002 V3 2007 V3
Oxides of Nitrogen (TPY)
Area(4) 3,215 3,996 3,641 3,433 3,645
Nonroad MAR(4) 54 846 837 62 834
Nonroad NMIM(4) 4,156 3,736 2,359 2,198 2,104
Onroad Mobile(4) 20,670 18,072 4,744 5,407
Point EGU(2) 267 428 173 105
Point nonEGU(3) 560 441 791 466 808
Total 28,922 27,519 11,008
Direct PM2.5 (TPY)
Area(4) 11,065 13,106 12,593 12,059 12,517
Nonroad MAR(4) 10 50 42 11 42
Nonroad NMIM(4) 475 454 306 291 263
Onroad Mobile(4) 483 723 144 332
Point EGU(2) 8 0.1 - - 25 -
Point nonEGU(3) 259 114 98 246 97
Total 12,300 14,447 12,776
Sulfur Dioxide (TPY)
Area(4) 4,088 3,752 3,158 4,764 3,085
Nonroad MAR(4) 5 17 - 13 5 13
Nonroad NMIM(4) 366 202 — 7 8 7
Onroad Mobile(4) 894 178 82 62
Point EGU(2) 3 7 5 35
Point nonEGU(3) 903 316 248 1,127 243
Total 6,259 4,472 6,021
Volatile Organic Compounds (TPY)

Area(4) 23,266 14,108 12,311 26,197 11,904
Nonroad MAR(4) 29 235 209 34 212
Nonroad NMIM(4) 10,518 10,337 6,713 7,532 5,863
Onroad Mobile(4) 17,288 9,641 4,072 3,516
Point EGU(2) 122 20 — — 3 —
Point nonEGU(3) 1,079 373 316 1,707 302
Total 52,302 34,716 39,545

1) This trend is built from three sources:
2002 V3 with future projection to 2018 (Blue Columns)
2007 V3 with a projection to 2017 and 2020 (Tan Columns)
CAMD actual 2010 emissions as reported to the US EPA CAMD (White Columns)

(2) Data meets or exceeds target of 90% complete across all years. Units with incomplete data for one or
more years have been completed by states or have been removed so that a consistent set of data is
presented across years. Therefore totals are not identical to modeled inventory or TSD.

(3) Data does not meet target of 90% complete across all years. Total represents all units completed by state.
Totals are not identical to modeled inventory or TSD.

(4) Data identical to modeled inventory and TSD. No revision to correct inconsistent methodology.

Nonroad MAR — includes commercial marine vessels, airports, and railroad locomotives
Nonroad NMIM — includes equipment included in USEPA’s NMIM/NONROAD model
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9.0 ELECTRONIC FILES

Exhibit 9.1 lists the file names for all final deliverables. These files are stored on
MARAMA ftp site available for access by states agency personnel.

Exhibit 9.1 Emission Inventory Data Files

File Name Description

TSD 10 23 ETrend.docx Regional Emissions Trends Analysis for MANE-
VU

All MAR Data All states All Pollutants.xIsx Complete set of data for MAR. This includes all

MANE VU States and all pollutants.

[State] EGU - Reviewed.xIsx An analysis of MANE VU NOX, SO2, PM25,
and VOC emissions for electric generating units
where the data has been reviewed and
accepted by the state. Replace [State] with the
abbreviation for the MANE VU state of interest.
Example, for Delaware: DE_EGU-
Reviewed.xIsx

[State] EGU.xIsx An analysis of MANE VU NOX, SO2, PM25,
and VOC emissions for electric generating units
where the data has not yet been reviewed and
accepted by the state. Replace [State] with the
abbreviation for the MANE VU state of interest.
Example, for New Jersey: NJ_EGU-
Reviewed.xlsx

[Pollutant] Area Tier 3 Analysis.xlIsx An analysis of NOx emissions from area
sources by MANE VU state, pollutant and year.
This dataset breaks the data into Tiers up to
Tier 3. Replace [Pollutant] with NOX, SO2,
PM25 or SO2. Example NOX Area Tier3
Analysis.xIsx.

[State] NonEGU.xlsx An analysis for Non-EGUs by MANE VU state,
this includes all pollutants for each MANE VU
state. Replace [State] with the abbreviation for
the MANE VU state of interest. Example for
New York: NY NOnEGU.xIsx.

Nonroad _Complete_Analysis.xIsx An analysis of Nonroad emission trend by
pollutant, MANE VU state and year.

Onroad Analysis.xIsx Summarized set of data for Onroad at the state
level. This includes all pollutants for all MANE
VU states and all years.
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New Jersey Judy Rand Sharon Davis

Danny Wong Stella Oluwaseun-Apo

Ray Papalski
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Connecticut Steven Potter Wendy Jacobs
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Maine Kristen Colby Jeff Crawford
Pennsylvania Randy Bordner (stationary) Randy Bordner
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Mary Jane Rutkowski

District of Columbia

Jessica Daniels

Jessica Daniels
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Ken Santlal

William Lamkin
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New Hampshire Administrative Rule Env-A 2302.02
Emission Standards Applicable to Tangential-Firing, Dry-Bottom Boilers
(Amended)
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2014-126  Adopted to be effective 11-22-14 1

Effective November 22, 2014, Env-A 2302.02 reads as follows (changes to intro and (c) only):

Env-A 2302.02 Emission Standards Applicable to Tangential-Firing, Dry-Bottom Boilers. For any
tangential-firing, dry-bottom boiler subject to this chapter, the following emission rates shall apply:

(a) Beginning on July 1, 2013, SO2 emissions shall not exceed 0.50 pound (1b) per million BTUs on a
30-day rolling average basis as recorded by a CEMS as specified in Env-A 2303;

(b) NOx emissions shall not exceed limitations specified in permit conditions established in
accordance with Env-A 600; and

(¢) TSP emissions shall not exceed 0.04 Ib. per million BTUs, demonstrated by completion of stack
tests as specified in Env-A 2304.02.

APPENDIX A: STATE STATUTES, FEDERAL STATUTES/REGULATIONS IMPLEMENTED

Rule Number(s) State Statute(s) Implemented| Federal Statute or Regulation Implemented
Env-A 2302.02 intro, (¢) | RSA 125-C:1 et seq. 42 U.S.C. §7491; 40 §CFR 51.308
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ATTACHMENT F
Evidence of Plan’s Adoption

[40 CFR Part 51, Appendix V, 2.1(b)]
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EVIDENCE OF PLAN’S ADOPTION

The cover letter, signed by the Governor’s designee, is evidence that the State of New Hampshire
has adopted this revision to the State Implementation Plan (SIP). The only state requirement for
SIP submittals is that, at least 30 days before the date of any public hearing related to SIP revisions,
public notice shall be published in a newspaper of general daily statewide circulation (see Env-A
204.01). Then, if a hearing is held, it must be conducted in accordance with Env-C 205 (see Env-A
204.02). For evidence of the plan’s adoption in accordance with Env-A 204, see the Evidence of
Public Notice and the Certification of Public Hearing (Attachments I and J).
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ATTACHMENT G
Evidence of Legal Authority
[40 CFR Part 51, Appendix V, 2.1(c)]

Laws of New Hampshire, RSA 125-C:6
Powers and Duties of the Commissioner



NH Regional Haze 5-Year Progress Report

This page is intentionally left blank.



NH Regional Haze 5-Year Progress Report

TITLE X
PUBLIC HEALTH

CHAPTER 125-C
AIR POLLUTION CONTROL

Section 125-C:6

125-C:6 Powers and Duties of the Commissioner. — In addition to the other powers
and duties granted herein, the commissioner shall have and may exercise the following
powers and duties:

L. Exercising general supervision of the administration and enforcement of this chapter
and all rules adopted and orders promulgated under it;

II. Developing a comprehensive program and provide services for the study,
prevention, and abatement of air pollution;

[II. Conducting and encouraging studies relating to air quality:

IV. Collecting and disseminating the results of studies relating to air quality:

V. Advising, consulting, and cooperating with the cities and towns and other agencies
of the state, federal government, interstate agencies, and other affected agencies or
groups in matters relating to air quality;

VI. Encouraging local units to promote cooperation by the people, political
subdivisions, industries, and others in preventing and controlling air pollution in the state:
VTI-a. Encouraging the recycling of waste o1l by allowing qualified marketers to sell,
and qualified facilities to burn, a mixture that consists of at least 90 percent virgin no. 6
o1l and the remainder complying with the used fuel o1l specifications i 40 CFR, section

27911, table 1;

VIL Entering at all reasonable times 1n or upon any private or public property, except
private residences, for the purpose of inspecting or investigating any condition which is
believed to be either an air pollution source or in violation of any of the rules or orders
promulgated hereunder. Any information. other than emission data. relating to secret
processes or methods of manufacture or production obtained in the course of such
inspection or mvestigation shall not be disclosed by the commissioner without permission
of the person whose source 1s inspected or investigated:

VTII. Accepting, receiving, and administering grants or other funds or gifts for the
purpose of carrying out any of the functions of this chapter, including such monies given
under any federal law to the state for air quality control activities, surveys, or programs:

IX. Consulting the air resources council established by RSA 21-O:11 on the policies
and plans for the control and prevention of air pollution:

X. Exercising all incidental powers necessary to carry out the purposes of this chapter;

XI. Conducting emission tests and requiring owners or operators of stationary sources
to install, maintain, and use emission monitoring devices and to make periodic reports to
the commissioner on the nature and amounts of emissions from such stationary sources.
The commissioner shall have the authority to make such data available to the public and
as correlated with any applicable emission standards:

XII. Carrying out a program of inspection and testing of all modes of transportation, to
enforce compliance with applicable emission standards when necessary and practicable
and to control or limit the operation of motor vehicular and other modes of transportation
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when in the opinion of the commissioner such modes of transportation are producing or
pose an imminent danger of producing levels of air pollutants that will result in a
violation of an ambient air quality standard, or that will result in a significant
deterioration, as defined in applicable federal regulations, of existing air quality in an
area classified as a "clean air" area by state or federal regulations:

XIII. Coordinating and regulating the air pollution control programs of political
subdivisions of the state and entering agreements with said subdivisions to plan or
implement programs for the control and abatement of air pollution:

XIV. Establishing and operating a statewide system under which permits shall be
required for the construction, installation, operation, or modification of air pollution
devices and sources. which system shall be established pursuant to RSA 125-C:11 and
the sections which follow. The authority vested in the commissioner by this section shall
include the power to delay or prevent any construction, modification, or operation of said
air pollution sources and modifications which, in the opinion of the commissioner, would
cause the ambient air pollution level in the locality of such construction, modification, or
operation to exceed limits for ambient concentrations established by the New Hampshire
state implementation plan adopted pursuant to the Clean Air Act as amended, or which
construction, modification, or operation would, in the opinion of the commissioner,
violate any provision of any land use plan established by the New Hampshire state
implementation plan;

XIV-a. Establishing fuel quality standards and testing requirements for biomass other
than round wood and wood chips derived from round wood or waste wood such as limbs,
branches, brush, slash, bark, stumps. sawdust, saw mill trimmings, clean pallets, and
untreated wood scraps from furniture and other manufacture and eligible biomass fuel
related to the combustion of such materials at stationary sources. The commissioner may
establish such standards as necessary to maintain statewide compliance with Clean Air
Act standards and RSA 125-L

XV. Implementing a program of prevention of significant deterioration of ambient air
quality by establishing air quality increments limiting the maximum allowable increases
in the amounts of air pollutants provided such increments are not less stringent than those
specified 1n the Clean Air Act and amendments thereto, and in regulations promulgated
thereunder:;

XVI. Establishing an air quality monitoring equipment replacement program to
provide for sufficient annual replacement to meet federal Environmental Protection
Agency guidelines and to assure the reliability and accuracy of the network equipment.

XVII. Implementing a program to control the emissions of air contaminants from
consumer products for purposes of RSA 485:16-c. by establishing limits on the
manufacture, use, or sale of such products, provided that such limits are not less stringent
than those established under the Clean Air Act and amendments thereto, and in
regulations promulgated under the Clean Air Act.

Source. 1979, 359:2. 1981, 332:3. 1986, 202:6, I(h), 9. 10. 1988, 277:1. 1995, 192:1.
1996, 228:104. 2001, 293:6, eft. July 17, 2001. 2008, 113:4. eff. Aug. 2, 2008. 2010,
183:8, eff. June 21, 2010.
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EVIDENCE THAT NEW HAMPSHIRE FOLLOWED ALL PROCEDURAL
REQUIREMENTS

The only state requirement for SIP submittals is that, at least 30 days before the date of any public
hearing related to SIP revisions, public notice shall be published in a newspaper of general daily
statewide circulation (see Env-A 204.01). Then, if a hearing is held, it must be conducted in
accordance with Env-C 205 (see Env-A 204.02). For evidence of the plan’s adoption in accordance
with Env-A 204, see the Evidence of Public Notice and the Certification of Public Hearing
(Attachments I and J).
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Evidence of Public Notice

[40 CFR Part 51, Appendix V, 2.1(f)]
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_ Motices

\, Legal Notice

. Legal" thicé '

Legai Notlce

STATE OF NEW HANMPSHIRE
R DEPARTHMENT OF - .
ENVIRONMENTAL EER'VICES
AIR RESOURCES DIVISION
o ColNcoRD NEL
g NU’I‘[L E o PUBLI(, HEARING
. In accordance with RSA 541-A6 A6 and
. Admin, Ritle Env-A 204.01(0) and
102, notice Is hereby given
Hampshire Depariment of
al Services, Air Resources
he Depaﬂment] will hold a
publig- Hearing on proposed
amendments to the NH Code of Admin-
strative - Rules” and- the

heartng will e held in Rooms 213-214,
second llor of the offices of the Deparl-
ment, 29 Hazen Drive, Concord, NH:

< AU11:00 a,m. on Tuesday, Septem-
her: 28, 2014, the Department will

‘reeetve teatimony. from: the public

‘concerning the amendment {o Eov-A&
12302.02, Emisslon Standards Ap-
pHcable to Tangential-Firing, Dry-

Bottom Botlers, and the draft Re-

gicmal Haze Progross llcpnrl. a
componentof the State fupl i

| State Tm- -
splemientation Plan on  Fuesday, -
September 23, 2014, The public

Notice of Sale Pursuant to
RBA 444 and R8A 450
On September 28, 2014 ai fam,
Atlantic Auctlon Company will sell at
auction the business personal property

cof the late Dick Plantier, and his
- businesses Dig Beaver Contractors and

Real Estate Concepts & Development,
LLC. Auctlon fo be held at 263 ther
Rdl., Chichester, NH. :

[UL Aug.-18, 20, 22)

Lega! Notice
Pll'hl.iu Notice

he Nental Health Center of Greater
Manchester is applying for Reapproval
as a Community Mental Heahh Pro-
gram-to provide services and supports:
1o people with serious menlal fliness i
Reglon VI [covering the: towns and
cities of Auburn, Bedford, Candia, Goff-
stown; Hoolsett,. Londonderry, Man-
chester, and New Boston.). [n consider-
ing this request for Reapproval, the
Bureau of Behavioral Health (BEH],
Department of Healll and Huran Ser

ROTIGE OF FINDING OF NO
. SIGNIFICANT IMPACT OF THE
ENVIRONMENT AND NCTICE OF
INTENT 70 REQUEST RELEASE
OF FUNDS :
August 22, 2014
Nt,\v Hampslun. Housing chr
- Aulhority
32 Constitution Drive -
.-+ Bedford, NH 03110
603-472-8623 .
These notices  shall - satisfy two

. separate, bul related procedural

requirements for activities. tn he under-
taken by Mew Hampshirg Housing Fi-
nance Authorlly (NHHFA). i
REQUEST FOR RELEASE OF FUNDS
On or about September 8, 2014,
NHHFA will submit a request to the
135, Department of Housing and Urban.

“Development (HUD) for the release of

TFHA Risk-Sharing funds (issue a Firm
Approval Letter) under Seetion 524(c) of

-the Housing and Community Develop-

ment Act of 1992 (o underiake & re-

-financing on- the following property:

Mast Landing - Senlor - Housing, 30
Grapevine Drive, Dover, NH 03820, The
éslimated cost fur the project would be

Plan {SIP):

vices, is 1 in ents from
other - agencles, consumers, family

Briv-A 2300 establishios slandards for -
‘the mitigation of regional haze, Env-A
230202 speeifically establishes ermis-
slon standards that apply to tangential-
firing, dry-bottom boflers, Paragraph (c)
of this section is proposed o be
amended fo comply with: EPA's con-
dittonal approval of Mew Hampshire's
‘Regional Haze SIP submitted. in 2010,
as revised n 2011, EPA approved NH's
Reglonal Hase SIP, fncluding Env-A
12300, based in part on the rqru'llﬁun

Station: total suspended particulate
[TSP) Hmik The new TSP limit was to be
eatablished based on data obtalned In a
tnore recknt stack tesl, The stack Lest-
ing has been completed, so the Depart-
ment is proposing a new, more
istringent TSP limil for the boiler at

Newinglon Station. The amended mlc :

il be submitted to EPA for app

I and, the general publie, Any
Jnterested Individual, group, or agency

is encouraged (o send comments to

BBH describing the Community Mental
Health Frogram's ability to work within
Iocal conmmumities and offer responsive
and flekible services that meet the
needs of adulls with seripns mental
{liness, ehifdren with serlos emotioral
disorders. and their families. -
Please comment in writing by Mon-

dlay; Seplember 8, 2014, 10:
that DES revise the PSNH Newington .

Michael Kelly, Quality I.nmrovcment
Bureau of Behavioral Heaith
“105 Pleasant Sireet, Main Bidg.
- Concord NH 03301
Or contact Michael Kelly at the Bu-
rean of Hehavioral Health at 271-5052
or 1-800-852-3345 ext, 5052,
(UL - Aug, 22, 24, 25)

‘aeng with the Regional Haze Progress i

Repurt

New Hampu;hiw: previously received
conditional appraval of its Regional
Haze Plan from the .S Environmental
Profection Agency (EPA) as a required
eomponent of the SIP. The Reglonal
‘Haze Plan establishies reasonable prog:

ress goals for visibility -improvement

‘and Includes strategies fo reduce air
pollutant emissions [rom  sources
contributing to visibility impalrinent al
‘mandafory Class 1 Tederal arcas,
including certain national parks and
wilderness arcas.

* New Hampshire is required o submit
a report to EPA cvery § years that
evaluales progress toward the reason-
able progress goal for cach mandatory
Clags I federal area located within Lthe
state and each mandatory: Class [ fed-
‘eral ared located outside tHie stale that
miay be affected by emissions from
within the state, The progress reporl [s
infended to fulfill the requirements of
40 CFR 51,808(g), {h), and {i) and must
be in the form of a $IP rovision that
complies with the procedural
requirements of 40 CFR 51.102 and

ted opally

Legal Notice
STATE OF KEW ILAMPSHIRE
DEPARTHMENT OF
ENVIRONRENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NH
NOTICE OF PUBLIC HEARING
In accardance with RSA 541-A6 and
N.H. Adnin. Rule Env-A 204.01(b) and
40 CFR § 51. 102, notice is hereby given
that the Mew Hampshire Department of
Environmental Services, Air Resources
Divisiors fthe Department), will hold a

amendments to the NI Code of Admin-
lstrative: Rules and the State” lm-
plementation Plan on Tuesday, -
September 28, 2014, The public

hearing will be held in Rooms 213214,

-second floor of the offiees of e Depart-
ment, 29 Hazen Drive, Concord, NH.
AL 11:00 a.m. on Tuesday,
September 23, 8014, Lhe Departient
will receive testimony from the: publie
concerning the amendment o Env-A
2302.02, Emisslon Standards Ap-
plicable o Tangentlal-Firing, Diy-
Botton Hollers, and the draft Re-
g‘llmn.l ‘Haze Progress Report, o

bc
m:d Jorin wrlttng at the public hczn-!n;,
The Department will receive written
comments on the proposed rule and

it of the Sate Implementation
Plan (SIB).
«Env-A 2300 mhhlkﬁhes 'itanddrds

[ e e

-Is avallable for public

§7,000,000.00 for Phase
1 and 55,000,000,00 for Phasic 2 for Ehi
cstimafed total of $12,000,000.00. -

_FINDING.OF NO SIGNIFICANT IMPACT:

NHHEA has determined that such -

“request for the lasuance of a Flrm Ap-
proval Letter will not constitute anac- -

tion significantly affecting the quality of
the human environment, and, accord-
ingly, the  above-named  NHHFA. has
decided nof fo prepare an Environmen-
fal: Impact Statement under the -Na-
tlonal Environmental Poliey Act of 1969
“(NEPA) based on the resulls ol‘ the
Envir pleted
for the: project.

An Environmental - Review  Record
(ERR) for the project has been made by
NHHFA which tocuments the envi-
ronmental review. of the project and

- more: fully sets forth the reasons why

such statement is not réquired, The
ERR iz on file at the above address and
review and for
“copying weekdays 8:30 am fo 4:00 pm.

Mo further environmental roview of
such project is proposed o be con-
dicted prior to the request for the
issuance of a Firm Approval Letter.
PUBLIC COMMENTS

All Interested fndividuals, groups, or
agencles disagreeing with this declsion
are invited to submit writlen comments

for corisideration by NHHEA'S Manage-

ment and Development Division. Such
“written: eomments should: be' received
by NIFEA on or before September 6,

2014, All stieh comments o received
- will be considered and NHHFA will not
‘public hearing on proposed.

request the issuance of a Firm Approval
Letter, or take any administrative ac-
tion on the project prior i0 September
8, 2014
RELEASE: OF FUNDS

NHHFA eertifies to }IUD that NHHFA
and Dean J, Christon, in his official
capacity as Exécutive « Director of
NHHEA, consent to accepl the jurlsdic:
tioni of the Federal Courts If an action is
brought to enforce: responsibilities in
relation to the environmental review

process dud that these responsibilities .

have been satisfied. HUD's approval of
e cerlification’ salisfies its respon:

sibilities under NEPA and related laws
and authoritles, and allows NHHFA to

use FHA mortgage insurance through .

the: Risk Sharing Pregran.

[ the draft Begionar Haze Progicss REpoit
bl 4:00.p.m. on Friday, Getober 3,

2014, Please submit wiilten com- .

s A e Sl U 1 VB [ £ e 01 U i el

Env-A 2302.02 specifically establishes
emissipn standards that apply to

1 1nents regarding the rule
i lo Karla Mebarins, Planning and Rules

Manager, ab Karla.McManusides.nh, .

gov. Plense submit written: comments
regarding the Reglonal Haze Progress
* Report {o Charles Martone at Chatles.
Martone@des.nh,gov. Alternatively,
| comments can be mailed to either of G
. at the Alr Resources Division, ' NH
. - Department of Environmental Services,
4 29 Hazep Drlve, P.O. Box 95, Concord,
| NH 03302-0095, Fax (604} 271-138L.

. Coples of all docunentation’ pertain:-

i 1ng to rulemakings for all air rules and
he Regional Haze Progress Report are
avallahlv for Inspection al the offices of .
the Department at the address stated
above. The proposed rule is also posted
& at hlip://des nh. gov/orpantzation/
- commissioner/Tegal/rulemaking/
index fitm. The draft Regional Haze
. Progressteport 15 posted atmwfdes
. nh.gov/organtzation/divisions al /do;
 asab/rhp/index.him. Questions re-
gm-diug the  proposed rulemaking
“should be directed to Karla McManus
al (603 2716854, Questions regarding
the draft Reglonal Haze Progress Report
should De directed to Charles Marlone
at [603) 271 1089,
Thomas S, Burack
Commissioner
NH Department of -
I Environmental Services
- Daterd: August 15, 2014
[UL < Aug. 29)

Going Online?
- See more public notices at
wiw.tnionleader.com

,-_Legal Nutice_'

STATE OF NEW HAMPSHIRE
© " DEPARTMENT OF.
ENVIRONMENTAL SERVICES
AR RESOURCES DIVISION
- CONCORD, NEW HAMPSHIRE
NOTICE OF PERMIT REVIEW '. :
PUBLIC HEARING AND

T COMMENT PERIOD
Pursuant o thie New Hampshire Code

of Aidministrative Rules, Bxiv:A 621,02,

notice {5 hereby given that the Direélor
“of the New Hampshire Depariment of
. Environmental Seivices, Alr Resources
+ Division (Direetor], has received ar Ay
o plieation for a state permil to operate
- from, and based
« mecelved o date, infends to insido sne.‘h
©permit to:

* Continental Paving, lm-
18 Mo; - Road
2 Litchﬁzld‘ New Hampsiire

© | Ko the Following Devices:
* Hot iz Asphali Dium Plad #8089
- The application and draft permit are
_on file with the Director, New Hamp-

shire Department of - Environmental.

Services, -Alr Resources Division, 29
. Hazen Dive, 2,0, Box 95, Coneard, NH
+03302-0095; (R03] 271-1370. Informa-
Hon may be teviewed al. the office dur-
Ing’ working hours from 8 am. to 4
pan., - Monday through Friday. Addl:
tional infanmation: may . also” be oh-
{alned by conlacting Shella Rydel atthe
above address and phone: number, Re-
 ijuests fora public hedring and for writ-
. tem comments filed with the Director in
accordanee with Env-A 621,08, and
_récgived no later than Monday,
Baplember 22, 2014, shall be consld-

| tred h} he Directonn malking a I'mﬂ

Craig A, Wright.
: Director
Air Resotirees Division

I, Aug, 22)

on- the information -

firing, - dry-bottom. hofers.
Paragraph: [c) of this section is pro-
posed to be amended to-comply with
EPA’s conditional approval of  New
Hampshire's Regional Haze SIP
submiited fn 2010, as revised n 2011,
EPA approved MH's Regional ‘Haze SIE,
Ineliding Env-A 2300, hased in parl
the condition that DES revise the PSNH
Newington Station fotal - suspended

particulate (ISP limil, The new TSP

limit was to be established based dn

data oblained in a more recenl stacle
test. The stack testing has been com.

pleted, =o the Department is proposin,
4 niew, more stringent TSP limit for the
“hotler at Newington Station, The
amended rule will be submitted to EFA
for approval along with the HLgiunaI
Haze Progress Repork =

Wew Hampshire: previously. receiver] |
conditional approval of its Reglonal
Haze Plan from the 1., Environmental
Protection Agency (EPA) as a requircd
component of the SIP. The Regional
Haze Plan establishes reasonable progs
tess goals for visibility improvement
and Inclides stralegies i reduce aie
pollutant émissions from - sources
oontribuling {n visibility impairment at
mandatory - Class 1 federal areds,

- Including cerfain national parks and

wilderness areas.

Mew Hampshire is required fo subin FL
a report Lo EPA every 5 years (hal
evaluafes progress foward the reason-

~able progress goal for each mandafory -

Class | federal area located within the

* state and each mandatory Class I fed- 5

eral area located outside the state (hat
may be affected by emissions from
withify the state. The progress report is
Intended fo fulfill the requirements of
A0 CFR 51.308(g), (). and (i} and must
be in {he form of a SIP revision. that

complles with the procedural

requirements of 40 CFR 51,102 a.nd
103.

Tea.mmny may be presented onlly

and for In writing at the public hearing, .
“The Department will recefe written
eomments on tie proposed rule: and
the drafl Regional Haze Progress
‘Report uniil 4:00 p.m, on Friday,
‘October 3, 2018, Please submit wril-
ten comments regarding the rule
amendment to Karla MeManus, Plan-
ning and Rules Manager, at ;!

- Harla Mchanus@des. nh.gov.
‘Please submit writlen cominents te-
garding the Reglonal Haze Progress
Report i Chatles Martone at )

Chirles Martone@des nb gov,
Alternatively. comments can be mailed
{0 either-of us at the Alr Resources
Division, NH Department of Envi-
ronmiental Serviees, 29 Hazen Drive,

- B.0. Box 85, Concord, NH 03302-0095,

Fax (603) 271-1381.

Copies of all documentation perlatn- -

Ing to rulemakings for all afr riles and
the Regional Haze Progress Report are

‘available for inspection at the offices of

the Department: at the: address stated
above, The proposed rule is also posted
at: hifp://des.nh.gov forganization/ -
commissioner /lega érulcmakm
index.htm.” The dralt Regonal Haze
Progress report s posted at hitp://
des.nh, gov/organization /divisions,
alr/do/asab/rhp/index. hini,* Ques-
tions regarding the proposed rule-
making: should be directed: o Karla
MeManus - at (03] 271-6854. Ques:
tions regarding the draft Régional Haze
Progress Report should be directed to
Charlrs Martone al (603 271- 1089,
- Thomag 5. Burack

Commissioner

NH Department of:

Envitonmerital Services

Dated: August 15, 2014
(UL - Aug. 92)

ton

FUNDS

HUD will consider objections o ils
release of funds (Bsuance of a Iirm
Approval Letter) and NHHFA's vertifivi.
tion for a period of filtcen days following
1he anticipated submission date or its
actual receipt of the request (whichever
I8 later] anly if they ave on one of the
followeing bases: (a) the eertification was
not cxceuted by the Certifying Officer of
NHHEA; (b) NHHEA has omitted & step
or fallerd to make a decision or finding.
required by HUD regulations at 24 CFR
Part 58; [c] the grant recipients have
-comunitied funds or fncurred costs not
authorized by 24 CIR. Part 68 before

[ appraval of an Issuance of a Firm Ap-

proval Letter; or [d) another Federal
ageney acting pursuant to 40 GFR Dart
1504 has submitted o written finding
that the project fs unsatisFictory from
«he standpaint of environmental qual-
: dly. Objectlons must be prepared and
submitted in accortdance with the re-
quired procedures (24 CFR Part 58)
and shall be addressed fo HUD - Man-
chesier Fleld Office, Nomris Colton
Building, 275 Cheslnot Street, Man-
chester, NH 03101, Objections to the
Issuance of a Firm Approval Letter on
Tases other than those stated above
will nof be considered by HUD. Poten-
tial" objectors should contact HUD: -
M:mrhesm to verily the actual last day
of the ablection period.
Dean J. Christon, Exceutive Director
New Hampshire Housing
= . Finance Authorify
32 Constitution Drive
Bediord, NH 03110
603:472-8623
(UL - Aug. 92) b

Legal Notice

STATE OF REW HAMPSHIRE
; DEPARTMENT OF
ENVIRONMENTAL SERVICES
AR RESOURCES DIVISION

CONCORD, NEW HAMPSHIRE

NOTICE OF PERMIT REVIEW
PUBLIC HEARING AND COMNT

PERIOD

Purstiant lo the New IIa,mpshire
Code of Administrative Rules. Bnv-A
621.02, notice Is heseby given that the
Director of the New Hampshire Depazt-
ment of Envitonmental Services, Air

* Resources Division (Directot], has re-

ceived an application for a state permit
o operate from; and based on the
‘information recetved Lo date, ntends to
lssue puch peemit to:

ks HAE SYSTEMS I.nrnmﬂnn and
Eluctronic Systems Integ Intogration, Inc Tne.

95 Canal Street i
. Nashua, New Hampa Hampshire
For the Following Devieea:
Two Bailers and Ona

Bmeigency Genorator
_The application and draft permit are

oii file with the Direetor; New Hamp-
shire Department of. Environmenital
Services, Alr. Respurces Division, 20
Hazen Drive, P.0. Box 95, Goncord, NH
U3302-0094, (603 271-1870, Informa-
Uon may be reviewed at the office dur-
ing workhug hours from 8 am. o 4
i, Monday- through: Friday, Addi-

':T.Imw.l information. may also-be' ch:

tained by contacting Patricta North at

- the above address and phone number,

Requests for a public fiearing and/or
written commens filed with the Direc-
tor I accordance with Env-a 621.06, -
and received. no later than Honday,
September 22, 2014, shall be consid-
ered hy the Director in maki ng a flnal

dealsion,
Cralg A Wright
) Director
Alr Resources Division
(UL - Aug. 22)
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The State of New Hampshire
Department of Environmental Services

—

NHDES

Thomas S. Burack, Commissioner

CERTIFICATION OF PUBLIC HEARING

Revision to the State Implementation Plan (SIP):
Regional Haze Progress Report and Amendment to Env-A 2302.02,
Emission Standards Applicable to Tangential-Firing, Dry-Bottom Boilers.

[ hereby certify that:

In accordance with New Hampshire Administrative Rule Env-A 204.01(b) and Federal regulations at
40 CFR § 51.102, public notice was given that the New Hampshire Department of Environmental
Services (the Department) intended to submit for the approval of the U.S. Environmental Protection
Agency (EPA) a revision to the State Implementation Plan (SIP): Regional Haze Progress Report and
amendment to New Hampshire Administrative Rule Env-A 2302.02, Emission Standards Applicable
to Tangential-Firing, Dry-Bottom Boilers.

A public hearing on the SIP submittal was held at 11:00 a.m., Tuesday, September 23, 2014, in
Rooms 213-214, second floor of the Department’s offices at 29 Hazen Drive, Concord, NH 03301.

Opportunity was provided for members of the public to submit oral comments during the hearing or
written comments at any time until 4:00 p.m. on Friday, October 3, 2014, for consideration by the
Department in preparing the final SIP submittal.

A copy of the draft SIP submittal, including amended rule, was available for public inspection at the
Department's offices at 29 Hazen Drive, Concord, NH, during regular working hours from 8:00 a.m.
to 4:00 p.m., Monday through Friday, throughout the comment period. The draft SIP revision was
also available for downloading from the Department's website at http://des.nh.gov.

The notice was published in the Union Leader, a newspaper of general, statewide circulation, on
Friday, August 22, 2014, more than 30 days prior to the hearing date.

The above statements are true to the best of my knowledge and belief.

Lo T, 8
Craig A9Wright ¢
Director
Air Resources Division

L2y

Date

-
r—rj;f/-:my»/ TR T,
Chgoarsr 4 N
www.des.nh.gov Yy recaone
29 Hazen Drive « PO Box 95 « Concord, NH 03302-0095 Q

(603) 271-3503 » TDD Access: Relay NH 1-800-735-2964 AN R
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Notes on Conference Call with Federal Land Managers

Subject: New Hampshire's Regional Haze 5-Year Progress Report
Date/Time: July 17,2014 / 10:30 AM

Attendees: Holly Salazer, National Park Service
Tim Allen. US Fish and Wildlife Service
Ralph Perron. US Forest Service
Bret Anderson, US Forest Service
Anne Arnold. EPA Region I
Jeff Underhill, NHDES
Barb Hoffiman, NHDES
Dave Healy, NHDES
Charlie Martone, NHDES

Discussion:

NPS had no substantive issues with the preliminary draft progress report but expressed interest in New
Hampshire’s intentions and future actions regarding regional haze. In particular, NPS was interested in the
status of any effort by New Hampshire to adopt standards for low-sulfur fuel oil.

NHDES responded that the agency is interested in adopting requirements for use of low-sulfur fuel oil. but
the situation 1s dependent on legislative action. NHDES s air director intends to begin such discussions
with the legislature this fall. but NHDES cannot promise that a bill will be developed and passed in the next
session. NHDES is positioned to push forward on this issue. Whether or not NH 1s successful in this
endeavor, the adoption of similar requirements in surrounding states means that New Hampshire's fuel oil
supply is likely to be de facto low-sulfur product.

NPS also expressed interest in the future disposition of New Hampshire’s EGUs, especially the coal-fired
units. Is there a possibility that recent emission reductions (attributable in part to a reduced reliance on
coal) might be reversed?

NHDES reiterated that much of the recent reduction in New Hampshire’s SOz emissions has been due to
the installation of the flue gas desulfurization system at PSNH Merrimack Station, which will continue to
provide emissions reductions even if there is a reversal in the trend away from coal. NHDES has little
control over future operation. dispatch, or retirement of the fossil-fuel fleet. The future of these units will
largely be determined by the marketplace and the decisions of the New Hampshire Public Utilities
Commission. Lower utilization of coal-fired units has been tied to increasing use of natural gas for
clectrical generation. However. natural gas supplies in New England are severely constrained by pipeline
capacities, so continued use of coal at some level is expected. Related to the question of coal unit
retirements is the fact that NHPUC will soon be ruling on the possible divestiture of PSNH’s power plants.
(PSNH is the only electric utility in the state that owns generating units.)

USFWS thought the preliminary draft was a good effort and directed attention to the next round of regional
haze planning. (The second 10-year planning period begins in 2018.) The agency believes that the
planning proeess should be made more efficient and improved in other ways, with more attention to
background haze levels and a greater emphasis on controllable emissions.

NHDES commented that it was familiar with NPS’s recommendations to EPA and agrees with many of the
recommendations for improving the planning process.

NPS indicated that written comments would be sent soon.
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United States Department of the Interior

NATIONAL PARK SERVICE
Air Resources Division
P.O. Box 25287
Denver, CO 80225-0287

TRANSMITTED VIA ELECTRONIC MAIL - NO HARDCOPY TO FOLLOW
N3615 (2350)

July 17, 2014

Charles H. Martone

New Hampshire Department of Environmental Services
29 Hazen Drive, PO Box 95

Concord, NH 03302-0095

Dear Mr. Martone:

Thank you for the opportunity to review and comment on New Hampshire’s draft Regional Haze
5-Year Progress Report. We believe that NH has met the requirements for the periodic progress
report as outlined in 40 CFR 41.508 (g). NH has demonstrated through technical analyses by the
Mid-Atlantic/Northeast Visibility Union (MANE-VU) that sulfate is the major pollutant
contributing to visibility impairment at Class I areas in NH and that reducing sulfur dioxide
(SO,) emissions is the most effective approach to improve visibility. Monitoring data
demonstrate that at several Class I areas in the MANE-VU region, visibility on the 20% worst
days in the 2007-2011 period is better than the 2018 visibility goals that were set by the MANE-
VU states.

Three electric generating units (EGU) in NH were among the 167 EGU targeted by MANE-VU
for SO, controls. All three EGU have installed controls and reduced SO, emissions by more
than 90% compared to 2002 levels. Table 6-1 demonstrates that between 2002 to 2012, SO, and
NO, emissions from all EGU in NH dropped by 96 and 64%, respectively, due to a combination
of emissions controls and shifts in generation from predominantly coal and oil to predominantly
natural gas. Generation fuel mix is currently driven by market forces. For the 2018 regional
haze plan, NH will need to consider how to assure that emissions reductions credited toward
visibility progress goals are made enforceable.

MANE-VU states committed to implement low sulfur fuel requirements; however, to date, NH
has not enacted such a requirement. In this progress report, NH indicates that as a result of
market conditions, even without a specific NH requirement, actions by neighboring states could
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result in lower sulfur fuel supply being used in NH. Please clarify the magnitude of SO,
emission reductions that could result from replacing current fuels with low sulfur fuel.

Section 4.3.1: Pennsylvania should be included in the list of MANE-VU states included in the
Cross State Air Pollution Rule.

Section 7.4: For the summary, we suggest that you cite the same year and magnitude of EGU
SO, emissions reductions as shown in Table 6.1 (e.g. 2012 rather than 2010 EGU emissions).

The controls and inventories documented in the draft progress report support NH's conclusion
that the existing NH Regional Haze SIP is sufficient to meet the 2018 reasonable progress goals
for Class I areas in NH and will not interfere with the ability of neighboring states to meet the
reasonable progress goals set for their Class I areas.

We appreciate the opportunity to work closely with NH to improve visibility in our Class I
national park and wilderness areas. If you have questions, please contact me at
patricia_f brewer @nps.gov or 303-969-2153.

Sincerely,

faf Busco

Pat Brewer

cc:
Anne McWilliams, EPA Region |
Holly Salazer, NPS Northeastern Region
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WTED 8745,
é,,‘\) Vo | 6;5._76 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
§ w7 Region 1
2 N 5 Post Office Square, Suite 100
(Cp—— Boston, MA 02109-3912

October 2, 2014

Charles Martone

Air Resources Division

Department of Environmental Services
29 Hazen Drive, PO Box 95

Concord, NH 03302-0095

Dear Mr. Martone:

Previously, EPA received New Hampshire’s draft Regional Haze 5-Year Progress Report. EPA
provided NH DES written comments on the draft in a letter dated June 25, 2014.

Subsequently, we received New Hampshire’s proposed Regional Haze 5-Year Progress Report.
We have reviewed the proposal and the Agency’s comments are contained in the Enclosure.

New Hampshire is also proposing revisions to the TSP (total suspended particulate) emission
limits in Env-A 2302.02 “Emission Standards Applicable to Tangential-Firing, Dry-Bottom

Boilers.” EPA does not have any comments on this proposed revision.

The adopted regulation revisions and the 5-Year Progress Report should be submitted to EPA as
a State Implementation Plan revision by January 29, 2015.

If you have any questions on the enclosed comments, please contact Anne McWilliams of my
staff at 617-918-1697. :

Sincerely,

U e il

Anne Arnold, Manager
Air Quality Planning Unit

Enclosure

cc: Karla McManus
Jeff Underhill, NH DES
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Enclosure
EPA’s Comments on New Hampshire’s Proposed Regional Haze S-Year Progress Report
October 2, 2014

1) Executive Summary — SIP Submittal
For clarification, EPA suggests that the third paragraph of this section be revised as follows:

“It is noted that EPA approved New Hampshire’s Regional Haze SIP on August 22, 2013

(77 FR 50602). New Hampshire submitted this SIP to meet the requirements of 40CFR 51.308
and the because-itmeets-the-applicable visibility-related requirements of CAA section 110(a)(2)
including, but not limited to 110(a)(2)(D)(1)(I1I) and 110(a)(2)(J).”

2) 5.2 Low-Sulfur Fuel Oil Strategy

In New Hampshire’s Regional Haze SIP, the state included a commitment to evaluate a low-
sulfur fuel oil strategy for possible implementation by 2018. In the 5-Year Progress Report, DES
indicates that New Hampshire maintains an interest in pursuing a low sulfur fuel oil strategy.
EPA encourages New Hampshire to move forward and adopt a low sulfur fuel oil strategy as
outlined in the MANE-VU “Ask.” At this point in time, all of the New England states, with the
exception of New Hampshire, have adopted this strategy.

3) 12.2 Consultation Process
The second paragraph should be revised as follows:

“... the public review and comment period, which closed on October +3, 2014.”
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L United States Forest White Mountain 71 White Mountain Drive
U")l)ﬁ Department of Service National Forest Campton, NH 03223
@il Agriculture Comm: (603) 536-6100

TTY: (603) 536-3665

File Code: 2580

~ Date: September 25, 2014
Charles H. Martone PEOENVED
State Implementation Plan Analyst MNEWY FaviPe-ing
Air Resources Division

NH Department of Environmental Services SEP 29 2014
29 Hazen Drive, P.O. Box 95 e e o s
Concord, NH 03302-0095 AR RRROURGES DIVSION

Dear Mr. Martone:

The USDA Forest Service has completed our review of the document entitled “Revision to the
New Hampshire State Implementation Plan Regional Haze 5-Year Progress Report” Draft dated
August 22, 2014. We appreciated the opportunity to review the document and the chance to
once again work cooperatively with your staff.

I concur with the New Hampshire Department of Environmental Services™ declaration that New
Hampshire’s Regional Haze State Implementation Plan is sufficient in its current form to achieve
the necessary emission reductions to meet the 2018 reasonable progress goals for visibility.
Further revisions of the NH Regional Haze State Implementation Plan are not needed at this
time. I am also plecased to note that the observed five year average for visibility, for the years
2009-2013, at the Class I arcas located in the White Mountain National Forest, are already better
than the 2018 reasonable progress goals.

We look forward to our continued close cooperation toward the national goal of no “man-made”
visibility impairment to the Class I areas in our region by 2064.

Sincerely,

Forest Supervisor

cc: Judi Henry, Bret A Anderson, Ralph Perron

& @
=) Caring for the Land and Serving People Printed on Recycled Paper
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NHDES’s Response to Comments on New Hampshire’s
Regional Haze 5-Year Progress Report

The New Hampshire Department of Environmental Services (NHDES) held a public hearing on
September 23, 2014, and provided a public comment period, extending from that date to October 3,
2014, to accept testimony on New Hampshire’s draft Regional Haze Progress report and related
amendments to administrative rule Env-A 2302.02. No members of the public attended the hearing,
but letters containing written comments were received from three entities: the U.S. Environmental
Protection Agency (EPA), the U.S. Department of the Interior, National Park Service (NPS); and the
U.S. Department of Agriculture, Forest Service (FS). Copies of the letters are attached. The
following is a summary of comments received and NHDES’s responses thereto.

Comment: EPA requested a technical clarification in the SIP Submittal (page v) and the correction
of a typographical error in Section 12. EPA also encouraged New Hampshire to move forward with
adoption of a low-sulfur fuel oil strategy as outlined in the MANE-VU Ask.

Response: NHDES has included the requested minor revisions in the final document. New
Hampshire continues to be interested in pursuing a low-sulfur fuel oil strategy. Recently, the
Oil Heat Council of New Hampshire requested that the New Hampshire legislature consider a
bill in the 2015 legislative session to require the use of low-sulfur fuel oil throughout the state,
effective in 2018. NHDES is actively engaged in the legislative process that would allow such a
change to happen.

Comment: FS concurred that New Hampshire’s regional haze plan is sufficient in its current form
to achieve the 2018 reasonable progress goals for visibility. FS also noted that the observed 2009-
2013 visibility data for New Hampshire’s Class | areas are already better than the 2018 reasonable
progress goals.

(No response is needed.)

Comment: NPS commented that New Hampshire has met the regulatory requirements for regional
haze progress reports and that New Hampshire’s regional haze SIP is sufficient to meet the 2018
reasonable progress goals at Class | areas in New Hampshire and neighboring states. NPS
requested a few minor adjustments to the text. NPS also asked for an estimate of the magnitude of
SO, emission reductions that could result from adoption of a low-sulfur fuel oil strategy.

Response: NHDES has made the requested revisions to the text. With respect to the low-sulfur
fuel oil strategy, any estimate will depend on the assumptions applied. As a starting point, it
may be assumed that 2012 was a typical year, in which state totals for distillate and residual fuel
oil consumption for all sectors were 3,589,000 and 262,000 bbl, respectively.®* Further, it may
be assumed that the reductions in fuel sulfur content from a low-S strategy would average 0.3%
for distillate oil and 1.0% for residual oil. Under this specific scenario, SO, emissions resulting
from the combustion of both grades of fuel oil would be reduced by about 4,000 tons annually.
The actual emission reductions could be smaller than this amount because current fuel oil in
bulk storage already includes some lower-sulfur material whose exact specifications are
unknown.

% Source: U.S. Energy Information Administration (EIA). At the time of this estimate, 2012 is the most recent year for
which EIA annual data are available. See http://www.eia.gov/state/data.cfm?sid=NH#ConsumptionExpenditures.
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TITLE X
PUBLIC HEALTH

CHAPTER 125-C
AIR POLLUTION CONTROL

Section 125-C:6

125-C:6 Powers and Duties of the Commissioner. —
In addition to the other powers and duties granted herein, the commissioner shall have and may exercise the
following powers and duties:
I. Exercising general supervision of the administration and enforcement of this chapter and all rules adopted and
orders promulgated under it;
II. Developing a comprehensive program and provide services for the study, prevention, and abatement of air
pollution;
III. Conducting and encouraging studies relating to air quality;
IV. Collecting and disseminating the results of studies relating to air quality;
V. Advising, consulting, and cooperating with the cities and towns and other agencies of the state, federal
government, interstate agencies, and other affected agencies or groups in matters relating to air quality;
V1. Encouraging local units to promote cooperation by the people, political subdivisions, industries, and others
in preventing and controlling air pollution in the state;
VI-a. Encouraging the recycling of waste oil by allowing qualified marketers to sell, and qualified facilities to
burn, a mixture that consists of at least 90 percent virgin no. 6 oil and the remainder complying with the used
fuel oil specifications in 40 CFR, section 279.11, table 1;
VII. Entering at all reasonable times in or upon any private or public property, except private residences, for the
purpose of inspecting or investigating any condition which is believed to be either an air pollution source or in
violation of any of the rules or orders promulgated hereunder. Any information, other than emission data,
relating to secret processes or methods of manufacture or production obtained in the course of such inspection or
investigation shall not be disclosed by the commissioner without permission of the person whose source is
inspected or investigated;
VIII. Accepting, receiving, and administering grants or other funds or gifts for the purpose of carrying out any of
the functions of this chapter, including such monies given under any federal law to the state for air quality
control activities, surveys, or programs;
IX. Consulting the air resources council established by RSA 21-0:11 on the policies and plans for the control
and prevention of air pollution;
X. Exercising all incidental powers necessary to carry out the purposes of this chapter;
XI. Conducting emission tests and requiring owners or operators of stationary sources to install, maintain, and
use emission monitoring devices and to make periodic reports to the commissioner on the nature and amounts of
emissions from such stationary sources. The commissioner shall have the authority to make such data available
to the public and as correlated with any applicable emission standards;
XII. Carrying out a program of inspection and testing of all modes of transportation, to enforce compliance with
applicable emission standards when necessary and practicable and to control or limit the operation of motor
vehicular and other modes of transportation when in the opinion of the commissioner such modes of
transportation are producing or pose an imminent danger of producing levels of air pollutants that will result in a
violation of an ambient air quality standard, or that will result in a significant deterioration, as defined in
applicable federal regulations, of existing air quality in an area classified as a "clean air" area by state or federal
regulations;
XIII. Coordinating and regulating the air pollution control programs of political subdivisions of the state and
entering agreements with said subdivisions to plan or implement programs for the control and abatement of air
pollution;

www.gencourt.state.nh.us/rsa/html/X/125-C/125-C-6.htm 1/2



2/11/22, 10:11 AM Section 125-C:6 Powers and Duties of the Commissioner.

XIV. Establishing and operating a statewide system under which permits shall be required for the construction,
installation, operation, or modification of air pollution devices and sources, which system shall be established
pursuant to RSA 125-C:11 and the sections which follow. The authority vested in the commissioner by this
section shall include the power to delay or prevent any construction, modification, or operation of said air
pollution sources and modifications which, in the opinion of the commissioner, would cause the ambient air
pollution level in the locality of such construction, modification, or operation to exceed limits for ambient
concentrations established by the New Hampshire state implementation plan adopted pursuant to the Clean Air
Act as amended, or which construction, modification, or operation would, in the opinion of the commissioner,
violate any provision of any land use plan established by the New Hampshire state implementation plan;

XIV-a. Establishing fuel quality standards and testing requirements for biomass other than round wood and
wood chips derived from round wood or waste wood such as limbs, branches, brush, slash, bark, stumps,
sawdust, saw mill trimmings, clean pallets, and untreated wood scraps from furniture and other manufacture and
eligible biomass fuel related to the combustion of such materials at stationary sources, and clean processed wood
residue for use in accordance with RSA 125-C:10-c, II(b). The commissioner may establish such standards as
necessary to maintain statewide compliance with Clean Air Act standards and RSA 125-1.

XV. Implementing a program of prevention of significant deterioration of ambient air quality by establishing air
quality increments limiting the maximum allowable increases in the amounts of air pollutants provided such
increments are not less stringent than those specified in the Clean Air Act and amendments thereto, and in
regulations promulgated thereunder;

XVI. Establishing an air quality monitoring equipment replacement program to provide for sufficient annual
replacement to meet federal Environmental Protection Agency guidelines and to assure the reliability and
accuracy of the network equipment.

XVII. Implementing a program to control the emissions of air contaminants from consumer products for
purposes of RSA 485:16-c, by establishing limits on the manufacture, use, or sale of such products, provided
that such limits are not less stringent than those established under the Clean Air Act and amendments thereto,
and in regulations promulgated under the Clean Air Act.

Source. 1979, 359:2. 1981, 332:3. 1986, 202:6, I(h), 9, 10. 1988, 277:1. 1995, 192:1. 1996, 228:104. 2001,
293:6. 2008, 113:4. 2010, 183:8, eff. June 21, 2010. 2016, 319:19, eff. Aug. 23, 2016.

www.gencourt.state.nh.us/rsa/html/X/125-C/125-C-6.htm 2/2
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STATE OF NEW HAMPSHIRE
DEPARTMENT OF ENVIRONMENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NEW HAMPSHIRE

TICE OF PUBLI MMENT PERIOD AND OPPORTUNITY FOR PUBLIC HEARI

In accordance with New Hampshire Administrative Rule, Env-A 204.01(b) and Title 40 of the Code
of Federal Regulations (CFR) Section 51.102, notice is hereby given that the New Hampshire Department
of Environmental Services, Air Resources Division (the Department) has prepared, and intends to submit
to the U.S. Environmental Protection Agency, a revision to New Hampshire’s State Implementation Plan
(SIP) to meet the requirements of the federal Clean Air Act, section 169A, pertaining to visibility
protection for Federal Class I Areas. The federal requirements that New Hampshire and other states must
meet are contained in Title 40: Protection of Environment, Part 51 — Requirements for Preparation,
Adoption, and Submittal of Implementation Plans, Subpart P — Protection of Visibility (40 CFR 51.300-
309).

New Hampshire’s SIP revision provides a plan consistent with the national goal of restoring
natural visibility conditions to Federal Class I Areas by 2064. Components of the plan include
an assessment of baseline, current and natural visibility conditions, the state’s long term strategy
to address regional haze, reasonable progress goals for attaining the visibility conditions that are
projected to be achieved by the end of the implementation period; and an assessment of the
current monitoring strategy. This document also contains elements to fulfill progress report
requirements. The plan is submitted ahead of the July 31, 2021, deadline by New Hampshire to
enable the use of the current 2011-based modeling platform

The Department hereby solicits comment on this SIP revision and offers the public the opportunity to
request a public hearing on this SIP revision. Comments or requests for a public hearing must be
submitted in writing or by email to Felice Janelle, Air Resources Division, NH Department of
Environmental Services, P.O. Box 95, Concord, NH 03302-0095; email Felice.Janelle@des.nh.gov.

A public hearing has been tentatively scheduled for 10:00 a.m., Friday, January 3, 2020, in Room 110
at 29 Hazen Drive, Concord, NH 03301. If no request for a public hearing is received by 4:00 p.m. on
Friday, December 27, 2019 the hearing will be cancelled. Notification of cancellation will be posted on
the calendar of the Department website at https://www.des.nh.gov/. Members of the public may call 603-
271-1370 to find out whether the hearing has been cancelled. All comments on the proposed SIP revision
must be received by 4:00 p.m. on Friday, December 27, 2019, to be entered into the record.

A copy of the SIP revision, with attachments, is available for public inspection at the Department’s
offices at 29 Hazen Drive, Concord, NH, during regular working hours from 8:00 a.m. to 4:00 p.m.,
Monday through Friday. The main text of the SIP revision, without attachments, may be downloaded
from the Department’s website at http://des.nh.gov/.

Craig A Wright
Director, Air Resources Division
NH Department of Environmental Services

Dated: November 4, 2019


mailto:Charles.Martone@des.nh.gov
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LY e pareclor M making a tinal

decision.
Craig A. Wright
Director
Air Resources Division
{UL - Nov. 4)

Legal Notice

STATE OF NEW HAMPSHIRE
DEPARTMENT OF
ENVIRONMENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NEW HAMPSHIRE

BERIOD AND OPPORTUNITY

In accordance with New
Hampshire Administrative Rule,
Env-A 204.01(b) and Title 40 of
the Code of Federal Regulations
(CFR) Section 51.102, notice is
hereby given that the New Hamp-
shire Department of Environmen-
tal Services, Alr Resources Divi-
sion (the Department) has pre-
pared, and Intends to submit to
the U.S. Environmental Protection
Agency, a revislon to New Hamp-
shire's State Implementation Plan
(SIP) to meet {he requirements of
the federal Clean Air Act, section
169A, pertaining to visibility pro-
tectlon for Federal Class I Areas.
The federal requirements that New
Hampshire and other states must
meet are contained in Title 40;
Protection of Envirfgrnment. Paxt'lt 51
- Requirements for Preparation,
Adoption, and Submittal of [mple-
mentation Plans, Subpart g
Protection of Visibility (40 CFR
51.300-309).

New Hampshire's SIP revision
provides a plan consistent with
the nalion oal of restoring
natural  visibllity conditions to
Federal Class | Areas by 2064,
Components of the plan’ include
an assessment of baseline, current
and natural visibility condilions,
the. state's long term strategy to
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Jected to be achieved by the end of
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July 31, 2021, deadline by New
Hampshire to enable the use of
the current 2011-based modeling
platform. -
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STATE OF NEW HAMPSHIRE
DEPARTMENT OF ENVIRONMENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NEW HAMPSHIRE

NOTICE OF PUBLIC COMMENT PERIOD AND PUBLIC HEARING

In accordance with New Hampshire Code of Administrative Rules, Env-A 204.01(b) and Title 40 of
the Code of Federal Regulations (CFR) Section 51.102, notice is hereby given that the New Hampshire
Department of Environmental Services, Air Resources Division (the Department) has prepared, and
intends to submit to the U.S. Environmental Protection Agency, a revision to New Hampshire’s State
Implementation Plan (SIP) to meet the requirements of the federal Clean Air Act, section 169A,
pertaining to visibility protection for Federal Class | Areas. The federal requirements that New
Hampshire and other states must meet are contained in Title 40: Protection of Environment, Part 51 —
Requirements for Preparation, Adoption, and Submittal of Implementation Plans, Subpart P — Protection
of Visibility (40 CFR 51.300-309).

New Hampshire’s SIP revision provides a plan consistent with the national goal of restoring
natural visibility conditions to Federal Class | Areas by 2064. Components of the plan include
an assessment of baseline, current and natural visibility conditions, the state’s long term
strategy to address regional haze, reasonable progress goals for attaining the visibility
conditions that are projected to be achieved by the end of the implementation period, and an
assessment of the current monitoring strategy. This document also contains elements to fulfill
progress report requirements.

The Department hereby solicits comment on this SIP revision and has scheduled a public hearing on
this SIP revision. Comments must be submitted in writing or by email to Lisa Camire, Air Resources
Division, NH Department of Environmental Services, P.O. Box 95, Concord, NH 03302-0095; email
Lisa.J.Camire@des.nh.gov.

In accordance with 40 CFR 51.102, the Department will hold a hearing at the time and location
indicated below.

PUBLIC HEARING
Tuesday, January 11, 2022, at 11 a.m.
Department of Environmental Services, Rooms 110-111
29 Hazen Drive, Concord, NH 03301

All comments on the proposed SIP submission must be received by 4:00 p.m. on Tuesday, January
11, 2022 to be entered into the record.

A copy of the SIP revision, without attachments, is available for public inspection at the Department’s
offices at 29 Hazen Drive, Concord, NH, during regular working hours from 8:00 a.m. to 4:00 p.m.,
Monday through Friday. The draft SIP revision, including attachments, may be viewed or downloaded
from the Department’s website at:
https://www.des.nh.gov/news-and-media/nh-regional-haze-state-implementation-plan-periodic-
comprehensive-revision

Craig A Wright
Director, Air Resources Division
NH Department of Environmental Services

Dated: December 7, 2021


mailto:Charles.Martone@des.nh.gov
https://www.des.nh.gov/news-and-media/nh-regional-haze-state-implementation-plan-periodic-comprehensive-revision
https://www.des.nh.gov/news-and-media/nh-regional-haze-state-implementation-plan-periodic-comprehensive-revision

Sports / Notices

Friday, December 10,2021 - NEW HAMPSHIRE UNION LEADER - Page B5

PROVIDED BY TAMMY DEWAR

Cooper Carlson of Merrimack High (in blue) and Elvis Myles of Portsmouth battle during Wednesday night’s match won by Carlson.

High School Wrestling

Merrimack wins opener;
Panthers edge Windham

Six  Merrimack High
wresters won by pin and
Emily Angelo prevailed on
points in Merrimack High's
57-16 victory over Ports-
mouth in a wrestling open-
er on Wednesday.

In other opening-night
action, Conner Comeau
notched a pin in the 285-
pound class, giving Nashua
South a 36-33 victory over
Windham.

Merrimack 57, Portsmouth 16
Contested matches

220: Charlie Turner, P, d. Colin Roth, fall,
2:22

285: Connor Williams, M, d. Simeon
Hodges, fall, 1:02)

126: Emily Angelo, M, d.over Logan
Chasse, 13-6

132: Grant Descheneaux, M, d. over
Nolan Peters, fall, 4:16

145: Adam Cummings, M, d. Alex Syko-
ra, fall, 5:08

152: Henry Rantilla, P, d. Hannah Stone,
fall, 0:48

160: Cooper Carlson, M, d. Elvis Myles,
fall, 417

170: Brendan Curley, M, d. Robert Cur-
tis, fall, 0:38)

182: Anthony Lesmerises, M, d. Elisha
Mayo, fall, 1:40

195: Elijah Josey, P, d. Aidan Ward, MD,
17-5

Nashua South 36, Windham 33
Contested matches

120: Samuel Oakes, W, d. Ryan Salemi,
fall, 0:00.

126: John Cullerton, N, d. Slayde Wat-
son, fall, 2:00

132: Anthony Fernandez, N, d. Tyler To-
kanel, fall, 0:00

145: Aiden Williams, W, d. Kyle
Vancelette, fall, 2:00

152: Noah Afonso, W, d. Aidan Stevens,
fall, 2:00

160: Connor Whitman, N, d. Con Isaac,
fall, 2:00

182: Nick Parker, W, d. Edniel Reyes, 6-3
195: Andrew Lovell, N, d. Stephen Wal-
ters, fall, 0:00

285: Conner Comeau, N, d. Matthew
Scharff, fall, 0:00.

Pinkerton 54, Exeter 24

Contested matches

195: Samuel Erickson, E, d. Herve Duro-
cher, fall, 0:42

120: Cameron McMahon, P, d. Nicholas
Darby, fall, 3:04

126: Brendan Phillips, E, d. Anthony
Borbone, fall, 2:21

145: Nathan Lindquist, P, d. George Var-
ghese, fall, 0:38

Nardolillo

152: Nelphison DeAlmeida, P, d. Wil-
liam Hartford, SV-1, fall, 6:53

160: Ryan Gordon,P, d. Caelum Forgy,
fall, 0:28

170: Jack MacKiernan. P, d. Terrance
0’Hara, fall, 2:21

182: Joseph Bernard, E, d. Michael
DeMartino, TB-1, fall, 8:00

Keene 51, Pinkerton 27

Contested matches

182: Jacob Hutchins, K, d. Michael
DeMartino, 3-1

195: Jason Foster, K, d. Herve Durocher,
fall, 0:33

113: Peyton Gowell K, d. Caleigh Coo-
per, fall, 0:28

120: Cameron McMahon, P, d. Carter
Spencer, fall, 0:40

126: Anthony Borbone ,P, d. Garret
Nichols, fall, 1:55

132: Michael Follo, P, d.Joshua Sleeper-
Seder, fall, 3:18

138:Silas Runez, K, d. Nathan Lindquist,
fall, 3:25

152: Alexavier Waters, K, d. Nelphison
DeAlmeida, fall, 3:13

160: Gavin Gruber, K, d. Ryan Gordon,
fall, 0:39

170: Jack MacKiernan, P, d. Austin Mor-
ris, 3-2

Timberlane 66, Central 6

Contested matches

120: TJ Labatte, T, d. lan Maguire, fall,
1:08

160: Konrad Parker, T, d. Demetrio Cor-
tez, fall, 1:05

170: Spencer Sierra, T, d. Remy Content,
fall, :55

220: Cooper Kelley, T, d. Jeremy Tejada,
fall, :56

285: Khari Whitehead, MC, d. Lucas
Fitzpatrick, fall, 5:59

Salem 66, Memorial 18

Memorial: August Connors, pin; Aiden
Lafrance, Jayden Lafrance, first varsity
wins.

Milford 33, Goffstown 31

Contested matches

145: Logan Froehlich, G, d. Matt Ebert,
fall

152: Evan 0°Connell, M, d. Christopher
Hardy, fall

160: Luke Lavalliere, G, d. Cameron Har-
ris, MD, 11-0

170: Adam Lydick, G, d. Ethan O"Connor,
8-1

182: Greg Gagnon, M, d. Jacob Lydick,
fall

195: Noah Kittredge, M, d. Joseph Stea-
ms, 4-2

220: Matthew Burke, G, d. Johnathan
Evans, fall

285: Ben Kilgore, M, d. Lucas Hodgdon,
fall

126: Brodie Reeves, G, d. Hunter Kole-
sar, fall

132: Tyler Bertolomucci, M, d. Riley
Allen, fall

138: Brennan Pelletier, G, d. Tyler Ire-
land, fall

From Page B3

victory over Castleton.
She posted career highs in
points (19) and rebounds
(15).

“In the past few games
I've been good at recogniz-
ing that I'm being double-
teamed and will kick it out
because otherwise it would
lead to a turnover or a bad
shot,” said Nardolillo. “With
the double team, it allows
my teammates on the pe-
rimeter to have better shots
and open looks.”

“Number one, she has a
motor,” Cosgrove said. “She
goes hard every possession.
Number two is her versatil-
ity. She not only can score
in the post but can step
out and shoot and run the
floor. We're able to use her
in a lot of ways”’

Nardolillo was surprised
she’s a starter as a fresh-
man.

“I really was shocked
when I found myself step-
ping into the role,” she
said. “I came in expecting
to be the sixth or seventh
player and contribute a few
points.

“My teammates and
coaching staff helped me
prepare for this role. That’s
a major reason why I've
successfully stepped into
it”

Nardolillo was a 1,000-
point scorer at Hinsdale.
After her sophomore year

{{

“I'think she’s the
best freshman
inthe league
and her upside is
incredible.”

JENNA COSGROVE
Rhode Island College coach

there, she prepped for a

year at Northfield Mount

Hermon in Gill, Mass.,

competing against top

players and averaging 10

points and nine assists per
ame.

“Iliked the pace and the
intensity (at Northfield
Mount Hermon)” said Nar-
dolillo. “It challenged me.
All summer I trained really
hard and prepared myself
for that season.”

Amid a pandemic, Nar-
dolillo returned to Hinsdale
for her senior year.

And now, Cosgrove
said the sky is the limit for
Nardolillo.

“I think she’s the best
freshman in the league and
her upside is incredible,’
Cosgrove said. “It’s scary to
think of the way she’s play-
ing now in terms of what is
to come.”

Legal Notice

12/8/2021
REQUEST FOR PROPOSALS
RFP No. 2021-022

The New Hampshire Depart-
ment of Energy (Department) is
seeking proposals for community
solar photovoltaic (PV) projects
that will provide direct benefits to
New Hampshire low, moderate, or
low and moderate income (LMI)
residential electric customers who
reside within the same electric
distribution utility service territo-

The Request for Proposals is
posted on the Department's web-
site at https://www.energy.nh.go
v/rules-and-regul I' -
proposals. Hard copies are availa-
ble upon request.

Completed proposals must be
submitted electronically to the
Department prior to 4:30 p.m. on
January 24, 2022. All inquiries
shall be submitted in writing to
RFP@Energy.nh.gov by December
22, 2021.

Proposals should be submit-
ted to:

Juli Pelletier,
Business Office Director
NH Public Utilities Commission
21 S. Fruit Street, Suite 10
Concord, NH 03301-2429

(UL - Dec. 10, 12, 13)

Legal Notice

MORTGAGEE'S NOTICE OF

SALE OF REAL PROPERTY
By virtue of a Power of Sale
contained in a certain mortgage
given by Carlos A. Fuertes, Jr.
('the Mortgagor(s)") to Mortgage
Electronic Registration Systems,
Inc., as nominee for Freedom
Mortgage Corporation, dated
March 8, 2017 and recorded in the
Hillsborough County Registry of
Deeds in Book 8952, Page 607
(the "Mortgage"), which mortgage
is held by Freedom Mortgage
Corporation, the present holder of
said Mortgage, pursuant to and in
execution of said power and for
breach of conditions of said Mort-
gage and for the purposes of

foreclosing the same will sell at:

Public Auction

on
January 12, 2022
at
9:00 AM

Said sale being located on the
mortgaged premises and having a
present address of 2 Lydston
Lane, Litchfield, Hillsborough
County, New Hampshire. The
premises are more particularly
described in the Mortgage.

For mortgagor's(s)) title see
deed recorded with the Hillsbor-
ough County Registry of Deeds in
Book 8952, Page 602.

NOTICE

PURSUANT TO NEW HAMP-
SHIRE RSA 479:25, YOU ARE
HEREBY NOTIFIED THAT YOU
HAVE A RIGHT TO PETITION THE
SUPERIOR COURT FOR THE
COUNTY IN WHICH THE MORT-
GAGED PREMISES ARE SITU-
ATED, WITH SERVICE UPON THE
MORTGAGEE, AND UPON SUCH
BOND AS THE COURT MAY
REQUIRE TO ENJOIN THE
SCHEDULED FORECLOSURE
SALE.

The address of the mortgagee
for service of process is 9 Capitol
Street, Concord, NH 03301 and
the name of the mortgagee's agent
for service of process is C T
Corporation.

You can contact the New
Hampshire Banking Department
by e-mail at nhbd@banking.nh.gov.
For information on getting help
with housing and foreclosure is-
sues, please call the foreclosure
information hotline at
1-800-437-5991. The hotline is a
service of the New Hampshire
Banking Department. There is no
charge for this call.

The Property will be sold
subject to all unpaid real estate
taxes and all other liens and
encumbrances which may be enti-
tled to precedence over the Mort-
gage. Notwithstanding any title
information contained in this no-
tice, the Mortgagee expressly dis-
claims any representations as to
the state of the title to the
Property involved as of the date of
the notice of the date of sale. The
property to be sold at the sale is
"AS IS WHERE IS".

TERMS OF SALE

A deposit of Ten Thousand
($10,000.00) Dollars in the form of
a certified check or bank treasur-
er's check or other check satisfac-
tory to Mortgagee's attorney will be
required to be delivered at or
before the time a bid is offered.
The successful bidder(s) will be
required to execute a purchase
and sale agreement immediately
after the close of the bidding. The
balance of the purchase price
shall be paid within thirty (30)
days from the sale date in the
form of a certified check, bank

treasurer's check or other check

satisfactory to Mortgagee's attor-

ney. The Mortgagee reserves the

right to bid at the sale, to reject

any and all bids, to continue the

sale and to amend the terms of the

sale by written or oral announce-

ment made before or during the

foreclosure sale. The description of

the premises contained in said

mortgage shall control in the event
of an error in this publication.

Dated at Newton, Massachu-
setts, on November 10, 2021.

Freedom Mortgage Corporation

By its Attorney,

Allison West Dalton

Harmon Law Offices, P.C.

PO Box 610389

Newton Highlands, MA 02461

603-669-7963

20539
(UL - Dec. 3, 10, 17)

Legal Notice

Notice is hereby given that the
Londonderry Town Council will
hold a public hearing on the
following item:

Adoption of Ordinance 21-03,
Creating the Londonderry Com-
mercial and Industrial Property
Tax Incentive Program (RSA
72:81). The proposed ordinance is
available on the Town's website.

The public hearing will occur
on December 20, 2021 at 7:00
PM at the Londonderry Town Hall,
268B Mammoth Road, Londonder-
ry, NH 03053.

Londonderry Town Council
(UL - Dec. 10)

Legal Notice

REQUEST FOR PROPOSAL

The Manchester School Dis-
trict is accepting proposals for:

Virtual Reality Systems RFP

Proposals are to be received by
Tuesday, January 4, 2022 at
10:00 AM EST at the Manches-
ter School District, 20 Hecker
Street, Manchester, NH 03102.

A copy of the RFP can be
accessed at the main Manchester
School District web page :

using the "About”
tab "Vendors-Requests for Propos-
als".

Forms may be obtained at the
Administration Office or by calling
Tammy Hanna at 603-624-6300
Ext. 150.

(UL - Dec. 10)

Legal Notice

PUBLIC NOTICE
REQUEST FOR
QUALIFICATIONS AND
EXPRESSIONS OF INTEREST

Waypoint through its Con-
struction Manager (CM), Corner-
stone PDC, LLC, is soliciting
letters of interest and submission
of qualifications from subcontrac-
tors and suppliers relating to the
renovation of an existing building
in Manchester, NH, which will be
converted to a youth emergency
shelter, drop-in center and 3
permanent housing studio apart-
ments.

Following receipt of qualifica-
tions, qualified firms will be selec-
ted to submit detailed bids based
on plans and specifications provi-
ded by the CM. As City of
Manchester HOME funds are be-
ing utilized, experience with pub-
licly funded projects, particularly
interest from HUD Section 3
business and DBE concerns, is
desirable.

All interested subcontractors
and suppliers should submit an
electronic copy to both r.martin

@cornerstonepdc.com  and IvesC

@waypointnh.org by Friday, De-
cember 17, 2021 at 4:00pm. The

statement of qualifications should
be made on document AIA A305,
2020 edition or a form materially
the same.

Waypoint and Cornerstone
PDC, LLC are equal opportunity
employers and all responses will
be considered without regard to
race, color, religion, creed, age sex
or national origin.

(UL - Dec. 10)

Legal Notice

STATE OF NEW HAMPSHIRE
DEPARTMENT OF
ENVIRONMENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NEW HAMPSHIRE
NOTICE OF PUBLIC
COMMENT PERIOD AND
PUBLIC HEARING

In accordance with New
Hampshire Code of Administrative
Rules, Env-A 204.01(b) and Title
40 of the Code of Federal Regula-
tions (CFR) Section 51.102, notice
is hereby given that the New
Hampshire Department of Envi-
ronmental Services, Air Resources
Division (the Department) has
prepared, and intends to submit
to the U.S. Environmental Protec-
tion Agency, a revision to New
Hampshire's State Implementation

Plan (SIP) to meet the require-
ments of the federal Clean Air Act,
section 169A, pertaining to visibili-
ty protection for Federal Class I
Areas. The federal requirements
that New Hampshire and other
states must meet are contained
in Title 40: Protection of Envi-
ronment, Part 51 - Requirements
for Preparation, Adoption, and
Submittal of Implementation
Plans, Subpart P - Protection of
Visibility (40 CFR 51.300-309).

New Hampshire's SIP revision
provides a plan consistent with
the national goal of restoring
natural visibility conditions to
Federal Class I Areas by 2064.
Components of the plan include
an assessment of baseline, current
and natural visibility conditions,
the state's long term strategy to
address regional haze, reasonable
progress goals for attaining the
visibility conditions that are pro-
jected to be achieved by the end of
the implementation period, and an
assessment of the current moni-
toring strategy. This document
also contains elements to fulfill
progress report requirements.

The Department hereby solic-
its comment on this SIP revision
and has scheduled a public hear-
ing on this SIP revision. Com-
ments must be submitted in
writing or by email to Lisa Camire,
Air Resources Division, NH De-
partment of Environmental Serv-
ices, P.O. Box 95, Concord, NH
03302-0095;  email Lisa.J.Camire
@des.nh.gov.

In accordance with 40 CFR
51.102, the Department will hold
a hearing at the time and location
indicated below.

PUBLIC HEARING

Tuesday, January 11, 2022,

at 11 a.m.
Department of Environmental
Services, Rooms 110-111
29 Hazen Drive,
Concord, NH 03301

All comments on the proposed
SIP submission must be received
by 4:00 p.m. on Tuesday, January
11, 2022 to be entered into the
record.

A copy of the SIP revision,
without attachments, is available
for public inspection at the De-
partment's offices at 29 Hazen
Drive, Concord, NH, during regu-
lar working hours from 8:00 a.m.
to 4:00 p.m., Monday through
Friday. The draft SIP revision,
including attachments, may be
viewed or downloaded from the
Department's website at:

Craig A Wright
Director, Air Resources Division
NH Department of
Environmental Services
Dated: December 7, 2021
(UL - Dec. 10)

Legal Notice

CITY OF MANCHESTER

Please be advised that the
Board of Mayor and Aldermen of
the City of Manchester, NH adop-
ted the following ordinances at a
meeting held on December 7,
2021:

"Amending Section 33.024,
33.025 & 33.026 (WTP Laboratory
Manager) of the Code of Ordinan-
ces of the City of Manchester."

"Amending Section 33.024,
33.025 & 33.026 (WTP Operations
& Maintenance Manager) of the
Code of Ordinances of the City of
Manchester."

"Amending Section 33.024,
33.025 & 33.026 (WTP Instrument
Technician 1) of the Code of
Ordinances of the City of Man-
chester."

"Amending Section 33.024,
33.025 & 33.026 (WTP Laboratory
Technician 1) of the Code of
Ordinances of the City of Man-
chester."

"Amending Section 33.024,
33.025 & 33.026 (WTP Laboratory
Technician 1II) of the Code of
Ordinances of the City of Man-
chester."

"Amending Section 33.024,
33.025 & 33.026 (Administrative
Services Manager II) of the Code of
Ordinances of the City of Man-
chester."

"Amending Section 96.04 Park
Operating Policy of the Code of
Ordinances of the City of Man-
chester by changing the closure
time."

"Amending Section 130.39
Playgrounds; Hours for Use; Dam-
aging Equipment of the Code of
Ordinances of the City of Man-
chester by changing the hours of
use."

Board of Mayor and Aldermen

s/Matthew Normand
City Clerk
(UL - Dec. 10)

Legal Notice

THE STATE OF
NEW HAMPSHIRE
JUDICIAL BRANCH
SUPERIOR COURT
Hillsborough Superior Court
Southern District
30 Spring Street
Nashua NH 03060
Telephone: 1-855-212-1234
TTY/TDD Relay: (800) 735-2964
http://www.courts.state.nh.us
CITATION FOR PUBLICATION
COMPLAINT TO QUIET TITLE

Superior Court Rule 4(d)
Case Name: Elaine J Makara,
Executor of the Estate of Nor-
mand R. Bouchard v Atlantic
Mortgage Corporation, Ronald P
Leclerc and Unknown Heirs
Successors and Assigns
Case Number:
226-2021-CV-00559
Date Complaint Filed: November
16, 2021

A Complaint to Quiet Title to a
certain tract of land with any
attached buildings located in Mer-
rimack, in the State of New
Hampshire has been filed with this
court. The property is described as
follows: A two bedroom garden
style residential condominium
identified as 2 Maple Ridge
Drive, Unit #38, Merrimack, NH
03054 recorded at the Hillsbor-
ough County Registry of Deeds
at Book 5387, Page 240.

The Court ORDERS:

Elaine J Makara, Executor of
the Estate of Normand R. Bou-
chard shall give notice to Atlantic
Mortgage Corporation; Ronald P.

Leclerc; Unknown Heirs Succes-
sors and Assigns of this action by
publishing a verified copy of this
Citation for Publication once a
week for three successive weeks in
the Union Leader, a newspaper of
general circulation. The last publi-
cation shall be on or before
January 06, 2022.

Also, ON OR BEFORE

30 days after the last publi-
cation - Atlantic Mortgage Corpo-
ration; Ronald P. Leclerc; Un-
known Heirs Successors and As-
signs shall electronically file an
Appearance and Answer or re-
sponsive pleading with this court.
A copy of the Appearance and
Answer or other responsive plead-
ing must be sent electronically to
the party/parties listed below.

January 27, 2022 - Elaine J
Makara, Executor of the Estate of
Normand R. Bouchard shall elec-
tronically file the Return of Publi-
cation with this Court. Failure to
do so may result in this action
being dismissed without further
notice.

Notice to Atlantic Mortgage
Corporation; Ronald P. Leclerc;
Unknown Heirs Successors and
Assigns: If you are working with
an attorney, they will guide you on
the next steps. If you are going to
represent yourself in this action,
go to the court's website: www.
courts.state.nh.us, select the Elec-
tronic Services icon and then
select the option for a self-
represented party. Complete the
registration/log in process then
select "I am filing into an existing
case". Enter the case number
above and click Next. Follow the
instructions to complete your fil-
ing.

Once you have responded to
the Complaint, you can access
documents electronically filed
through our Case Access Portal by
going  to https://odypa.nhecourt
.us/portal and following the in-
structions in the User Guide. In
that process you will register,
validate your email, request access
and approval to view your case.
After your information is validated
by the court, you will be able to
view case information and docu-
ments filed in your case.

If you do not comply with
these requirements, you will be
considered in default and the
Court may issue orders that
affect you without your input.

Send copies to:

Alexander S. Buchanan, ESQ
Alexander S Buchanan PLLC
30 Temple St Ste 201
Nashua NH 03060

BY ORDER OF THE COURT
November 22, 2021

Amy M. Feliciano

Clerk of Court

(126954)
(UL - Nov. 26; Dec. 3, 10)

Legal Notice

December 8 2021
REQUEST FOR PROPOSALS
RFP No. 2021-023
REQUEST FOR PROPOSALS
RENEWABLE ENERGY FUND

Pursuant to RSA 362-F:10, XI,
the New Hampshire Department of
Energy (DOE) seeks project pro-
posals which will increase the
supply of RECs from non-
residential thermal renewable en-
ergy or certain other non-
photovoltaic electric renewable en-
ergy projects located in New
Hampshire.

The Request for Proposals is
posted on the DOE's website at
https://www.energy.nh.gov/rul
-and-regul I -pr
Is. Hard copies are available upon
request.

Completed proposals must be
submitted electronically to the
DOE prior to 4:30 p.m. on
January 17, 2022. All inquiries
shall be submitted in writing to
RFP@Energy.NH.Gov by December
20, 2022.

Proposals should be submit-
ted to:

Juli Pelletier,
Business Administrator
New Hampshire
Department of Energy
21 S. Fruit Street, Suite 10
Concord, NH 03301-2429

(UL - Dec. 10, 12, 13)

Legal Notice

CITY OF MANCHESTER

The following regulations gov-
erning standing, stopping and
parking, as approved by the
Committee on Public Safety,
Health, & Traffic, in accordance
with the provisions of Chapter 335
of the Sessions Laws of 1951 and
the Ordinances of the City of
Manchester were adopted at a
meeting of the Board of Mayor and
Aldermen held on December 7,
2021as follows:
NO PARKING ANYTIME
On Maple Street, east side, from
Silver Street to Somerville Street
On Mason Street, north side, from
Youville Street to a point 80 feet
west
RE
TIME
On Maple Street, east side, from
Somerville Street northerly to the
railroad right of way
(ORD 3348)
NO PARKING LOADING ZONE
On Massabesic Street, north side,
from a point 75 feet west of
Clifford Avenue to a point 30 feet
further west

NO PARKING- 7 AM TO 4 PM-

IND NO PARKING ANY-

On Youville Street, west side, from
Dexter Street to a point 150 feet
south
On Youville Street, west side, from
a point 224 feet south of Dexter
Street to a point 106 feet south
NO PARKING- ACTI LOAD-
ZAMT AM. 2 PM TO 4 PM-
SCHOOL DAYS
On Mason Street, north side, from
a point 80 feet west of Youville
Street to a point 120 feet west
On Youville Street, west side, from
a point 330 feet south of Dexter
Street to a point 220 feet south
RESCIND 1 HOUR PARKING
DURING SCHOOL HOURS
On Mason Street, north side, from
Youville Street to Alsace Street
(ORD 6490)
Board of Mayor and Aldermen
s/Matthew Normand
City Clerk
(UL - Dec. 10)



STATE OF NEW HAMPSHIRE
DEPARTMENT OF ENVIRONMENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NEW HAMPSHIRE

NOTICE OF PUBLIC COMMENT PERIOD AND PUBLIC HEARING

In accordance with New Hampshire Code of Administrative Rules, Env-A 204.01(b) and Title 40 of the Code of
Federal Regulations (CFR) Section 51.102, notice is hereby given that the New Hampshire Department of
Environmental Services, Air Resources Division (the Department) has prepared, and intends to submit to the U.S.
Environmental Protection Agency, a revision to New Hampshire’s State Implementation Plan (SIP) to meet the
requirements of the federal Clean Air Act, section 169A, pertaining to visibility protection for Federal Class | Areas.
The federal requirements that New Hampshire and other states must meet are contained in Title 40: Protection of
Environment, Part 51 — Requirements for Preparation, Adoption, and Submittal of Implementation Plans, Subpart P
— Protection of Visibility (40 CFR 51.300-309).

New Hampshire’s SIP revision provides a plan consistent with the national goal of restoring natural
visibility conditions to Federal Class | Areas by 2064. Components of the plan include an assessment of
baseline, current and natural visibility conditions, the state’s long term strategy to address regional
haze, reasonable progress goals for attaining the visibility conditions that are projected to be achieved
by the end of the implementation period, and an assessment of the current monitoring strategy. This
document also contains elements to fulfill progress report requirements.

The Department hereby solicits comment on this SIP revision and has scheduled a public hearing on this SIP
revision. Comments must be submitted in writing or by email to Lisa Camire, Air Resources Division, NH
Department of Environmental Services, P.O. Box 95, Concord, NH 03302-0095; email Lisa.).Camire@des.nh.gov.

In accordance with 40 CFR 51.102, the Department will hold a hearing at the time and location indicated
below. As a result of a public request to extend the comment period, the public hearing scheduled for January 11,
2022 has been rescheduled to the date below. In addition, the comment period will no longer end on January 11,
2022 and has been extended to February 25, 2022.

PUBLIC HEARING
Wednesday, February 23,2022, at 1:30 p.m.
Department of Environmental Services, Room 208C
29 Hazen Drive, Concord, NH 03301

The public hearing will also be held virtually through WebEx meeting software. To obtain the WebEx link,
meeting number and password go to: https://www.des.nh.gov/events or contact Lisa Camire at
Lisa.J.Camire@des.nh.gov. Participants may also call into the meeting. Call-in number: 1-415-655-0001; Access
Code: 2300 644 9092.

All comments on the proposed SIP submission must be received by 4:00 p.m. on Friday, February 25, 2022 to
be entered into the record.

A copy of the SIP revision, without attachments, is available for public inspection at the Department’s offices at 29
Hazen Drive, Concord, NH, during regular working hours from 8:00 a.m. to 4:00 p.m., Monday through Friday. The
draft SIP revision, including attachments, may be viewed or downloaded from the Department’s website at:
https://www.des.nh.gov/news-and-media/nh-regional-haze-state-implementation-plan-periodic-comprehensive-
revision

Craig A Wright
Director, Air Resources Division
NH Department of Environmental Services

Dated: December 22, 2021


mailto:Charles.Martone@des.nh.gov
https://www.des.nh.gov/events
https://www.des.nh.gov/news-and-media/nh-regional-haze-state-implementation-plan-periodic-comprehensive-revision
https://www.des.nh.gov/news-and-media/nh-regional-haze-state-implementation-plan-periodic-comprehensive-revision
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Legal Notice

PUBLIC NOTICE
GOFFSTOWN ZONING
BOARD OF ADJUSTMENT

There will be a public hear-
ing of the Goffstown Zoning
Board of Adjustment on Tues-
day January 04, 2022, at 7:00
p.m. in the Mildred Stark Room
(Room 106) in the Goffstown
Town Hall, 16 Main Street,
Goffstown, NH 03045 for the
following applications:

Public Hearings:

Maurice & Marie Hemond,
Applicants/Owners are seeking to
modify a use previously allowed by
variance in accordance with Sec-
tion 14.6.4 of the Goffstown
Zoning Ordinance. The property
received a variance from the ZBA
on 09/03/1998 allowing the con-
struction of a single-family resi-
dence on a lot with insufficient
frontage, with a condition of
approval the lot be limited to three
(3) bedrooms. The appli-
cants/owners are seeking to in-
crease the number of bedrooms in
the existing single-family resi-
dence. Section 14.6.4 of the
Zoning Ordinance requires any
modification of a use or dimen-
sions established by variance shall
require a new application for a
variance to be submitted to the
ZBA for consideration. The proper-
ty is located at 16 Sarette Road,
(Map 6, Lot 5), Zoned: Agricultural

Gail Labrecque, Chairperson of
the Zoning Board of Adjustment

Note: Any person with a
disability who wishes to attend
this meeting and needs reasonable
accommodation in order to partici-
pate is requested to call the Town
Hall, (603) 497-8990, at least 72
hours in advance so that appropri-
ate arrangements can be made.
(UL - Dec. 27)

Going Online?
See more public notices at
www.unionleader.com

Legal Notice

STATE OF NEW HAMPSHIRE
DEPARTMENT OF
ENVIRONMENTAL SERVICES
AIR RESOURCES DIVISION
CONCORD, NEW HAMPSHIRE
NOTICE OF PUBLIC

PUBLIC HEARING

In accordance with New
Hampshire Code of Administrative
Rules, Env-A 204.01(b) and Title
40 of the Code of Federal Regula-
tions (CFR) Section 51.102, notice
is hereby given that the New
Hampshire Department of Envi-
ronmental Services, Air Resources
Division (the Department) has
prepared, and intends to submit
to the U.S. Environmental Protec-
tion Agency, a revision to New
Hampshire's State Implementation
Plan (SIP) to meet the require-
ments of the federal Clean Air Act,
section 169A, pertaining to visibili-
ty protection for Federal Class I
Areas. The federal requirements
that New Hampshire and other
states must meet are contained in
Title 40: Protection of Environ-
ment, Part 51 - Requirements for
Preparation, Adoption, and Sub-
mittal of Implementation Plans,
Subpart P - Protection of Visibility
(40 CFR 51.300-309).

New Hampshire's SIP revision
provides a plan consistent with
the national goal of restoring
natural visibility conditions to
Federal Class I Areas by 2064.
Components of the plan include
an assessment of baseline, current
and natural visibility conditions,
the state's long term strategy to
address regional haze, reasonable
progress goals for attaining the
visibility conditions that are pro-
jected to be achieved by the end of
the implementation period, and an
assessment of the current moni-
toring strategy. This document
also contains elements to fulfill
progress report requirements.

The Department hereby solic-
its comment on this SIP revision
and has scheduled a public hear-
ing on this SIP revision. Com-
ments must be submitted in
writing or by email to Lisa Camire,

Air Resources Division, NH De-
partment of Environmental Serv-
ices, P.0. Box 95, Concord, NH
03302-0095; email Lisa.J.Camire

In accordance with 40 CFR
51.102, the Department will hold
a hearing at the time and location
indicated below. As a result of a
public request to extend the
comment period, the public hear-
ing scheduled for January 11,
2022 has been rescheduled to the
date below. In addition, the com-
ment period will no longer end on
January 11, 2022 and has been
extended to February 25, 2022.

PUBLIC HEARING
Wednesday, February 23, 2022,
at 1:30 p.m.
Department of Environmental
Services, Room 208C
29 Hazen Drive,
Concord, NH 03301

The public hearing will also be
held virtually through WebEx
meeting software. To obtain the
WebEx link, meeting number and
password go to: https://www.
.nh.gov/events or contact Lisa
Camire atLisa.J.Camire

. Participants may al-
so call into the meeting. Call-in
number: 1-415-655-0001; Access
Code: 2300 644 9092.

All comments on the proposed
SIP submission must be received
by 4:00 p.m. on Friday, February
25, 2022 to be entered into the
record.

A copy of the SIP revision,
without attachments, is available
for public inspection at the De-
partment's offices at 29 Hazen
Drive, Concord, NH, during regu-
lar working hours from 8:00 a.m.
to 4:00 p.m., Monday through
Friday. The draft SIP revision,
including attachments, may be
viewed or downloaded from the
Department's website at:

https://www.des.nh.gov/news-a

mprehensive-revision
Craig A Wright
Director, Air Resources Division
NH Department of
Environmental Services
(UL - Dec. 27)

Legal Notice

TOWN OF FREMONT
BUDGET PUBLIC HEARING

The Fremont Public Budget
Hearing for final review of the
Town 2022 and School District
2022-2023 fiscal year budgets will
take place on Wednesday January
12, 2022 at 7:00 pm at Ellis
School Gymnasium, 432 Main
Street. It is planned to be live
broadcast and will also be re-
broadcast on FCTV and Vimeo. In
case of inclement weather, or a
need to continue the meeting, it
will take place on Thursday Janu-
ary 13, 2022 at 7:00 pm in the
same location. The meeting will
only be postponed in the worst of
winter conditions due to schedul-
ing of other meetings during the
week.

On either evening, the Budget
Committee will also convene at
6:30 pm to review petitions and
materials for the hearing. Social
distancing will be required and
masks and other covid precau-
tions will be current at the time of
the meeting. Check the Town's
website for more information.

Questions during the hearing
can be sent to an email which will
be posted that evening, or texted
to 603 418 4416 and we will
attempt to answer them during
the meeting.

Petition Warrant Articles are
due by 12 noon on Tuesday
January 11, 2022 to either the
Select Board's Office (Town War-
rant Petition article) or SAU 83
(School District Petition article).

DELIBERATIVE SESSIONS
will be held at Ellis School Gym
on Saturday February 5, 2022
at 9:00 am. The School District
session will be first, immediately
followed by the Town Deliberative
Session. The snowdate for both
meetings is Saturday February 12,
2022 at 9:00 am. All meetings will
be live broadcast. Masks may be
required at Ellis School. Alterna-
tive voting arrangements will be
made as needed.

(UL - Dec. 27)

WONVERWORE)

By DAVID
OUELLET

HOW TO PLAY: All the words listed below appear in the puzzle — hori-
zontally, vertically, diagonally and even backward. Find them, circle each
letter of the word and strike it off the list. The leftover letters spell the

WONDERWORD.

EIDETIC IMAGERY Solution: 5 letters
CVNMEANINGFULAQE
LI ORGANI ZESAURR
AVHREGNILENAUNE
RI TPSTUDYGLTETPS
| DDHAPTEUI CRPEE
TMEMORYATI DNRRA
YAODAOUGYPLITECHR
EGAMI EGOI AXHCESTC
YT I LI BAHTEKUI I H
RVLSLTCETORNSVE
ODI AEAROTAHEI EM
SNRSTCCFTURPOH I
NI TAUNOEAANTNOT
EMAGWAENRDNIARB
SPECIALMDAREBMUN
©2021 Andrews McMeel Syndication  www.wonderword.com 12/27
Ability, Accurate, Brain, Children, Clarity, Data, Detalil,

Draw, Eyes, Fade, Game, Image, Language, Linger,
Meaningful, Memory, Mental, Mind, Minute, Number,
Organize, Pattern, Perceive, Photographic, Picture, Precision,
Quality, Rare, Recall, Research, Retain, Second, Sensory,
Special, Study, Test, Text, Think, Thought, Time, Visual, Vivid
Last Saturday’s Answer: Santa Claus

Cryptoquip
The cryptoquip is a simple substitution cipher in which each letter used
stands for another. If you think the X equals 0, it will equal O throughout
the puzzle. Single letters, short words and words using an apostrophe can
give you clues to locating vowels. Solution is accomplished by trial and error.

DHSA KBWRVC YXH CVQSSU

SHIVK ZQCZVIGBWR JQCBHGK

[IXGWAK

HD

DHHN HW

KAVYVCK: AQZHZ NUSQW.

Saturday’s

Cryptoquip:

GUY WHO GIVES

CANS OF DECAFFEINATED COFFEE TO FOLKS
EVERYWHERE FOR THE HOLIDAYS: SANKA

CLAUS.

Today’s Cryptoquip Clue: D equals F

Bridge

Steve Becker

Here is a gem of a hand. It
was played in Paris in 1964,
and it would probably have
never seen the light of day
except that a very observant
kibitzer witnessed the deal and
recorded it for posterity.

West, the then-young French
star Jean-Marc Roudinesco,
led the king of clubs against
four hearts and was faced
with a difficult play at trick
two. After considering the
matter thoroughly — and pay-
ing due homage to dummy’s
threatening diamond suit —
Roudinesco shifted to a low
spade.

Probably Roudinesco hoped
to find his partner with the K-J-

South dealer.
North-South vulnerable.
NORTH
4532
¥6
¢AK1094
#Q953
WEST
4A94
vi3
4Q7
SAK10872
SOUTH
4KQ7
YAKQIJ104
4632
L2
The bidding;
South ~ West
1y 2%
49
Opening lead — king of clubs.

EAST
4J1086
¥9852
¢J85
s64

North  East
24 Pass

JUNMISILA

THAT SCRAMBLED WORD GAME
By David L. Hoyt and Jeff Knurek

10 or K=, or at the very least
the J-10-x-x East actually held,
but whatever his thoughts, he
obviously felt the low spade
lead was the best play he could
make.

Declarer took East’s ten
with the king and played three
rounds of trump, planning
next to lead a diamond and
let West win a trick with the
queen whenever he chose
to play it. In that way, South
would keep East out of the
lead and eventually score four
diamond tricks to make the
contract.

But Roudinesco, suspecting
that declarer might be plotting
this very play, made a second
brilliant move when, on the
third round of trump, he dis-
carded the queen of diamonds!

He recognized that the
queen of diamonds was of no
possible use to him — regard-
less of whether East or South
held the jack — and that it was
potentially a millstone around
his neck.

At this point, the kibitzer was
called to the phone and left the
table, certain that Roudinesco’s
magnificently planned defense
would prove successful. But
when the kibitzer returned
shortly thereafter, he learned
to his surprise that South had
made the contract! Just how he
managed to do so will appear
in this space tomorrow.

Tomorrow: Famous Hand —

Part 2
© 2021 King Features Syndicate, Inc.

6ACROSS
OPPOSITE

Crossword
Eugene Sheffer

ACROSS 35 Crooked 57 Jeopar- 19 Prefix for

1 Pot 37 Rainy day dize “six”
starter wear 22 “Love

5 Peruke 39 Tonic’'s DOWN Story”

8 “The mixer 1 Singer author
Thin Man” 41 Toy block Tori 24 Prattle
dog name 2 Cathedral 25 “Hail,

12 Kate of 42 Order of area Caesar!”
“House of business 3 Nest 26 Frank of
Cards” 45 Orches- setting “Dracula”

13 “Right tral 4 Singer 27 Chosen
you —” strings Kitt 29 Shelter

14 Sticky 49 “Wonder 5 Gambler's 30 Vegas
sub- Woman” activity opener
stances actress 6 Nest egg 33 Theater

15 Exceeding 51 “Livin’ La letters box

16 Chiv- — Loca” 7 Hair 36 Hints
alrous 52 Hold products of
chaps sway 8 Shocked color

18 Do a 53 Shock 9 Bar 38 Cross-
slow partner keeper? word
burn 54 Power co. 10 Commo- customer

20 Apply supply tion 40 Secret-
hastily 55“Gadto 11 Org. protecting

21 Towel say ... 17 Com- doc.
word 56 Club — pletely 42 Taj

23 Leary’s Mahal
drug Solution time: 21 mins. city

24 Milky | HEE S 43 Old
Way, P France
et al. A 44 Comic

28 Cash - Sandler
drawer 46 Leslie

31 Glam Caron
Gardner film

32 Well- W 47 Rhyming
behaved C tributes
kid '[E| 48 Bag

34 Salt K[l 50 Have
source bills

112 |3 |4 9 [10 [11

12

15

18

H

29 |30

Horoscope
Eugenia Last
IF BORN ON THIS DATE: Recog- CANCER
nize your strengths, and put them (June 21-July 22)

to the test. Focus on what you know.
Pick up on what’s trending and can
help you stay ahead of any compe-
tition you encounter. Use the con-
nections you have and innovative
ideas to get ahead. Call in favors,
and demonstrate what you have
to offer. Personal growth is favored.
Your numbers are 5, 11, 21, 27, 33,
35,47.

Birthdate of: Hayley Williams,
33; Jared Leto, 50; Gerard Depar-
dieu, 73; John Amos, 82.

ARIES
(March 21-April 19)

Don't give up what you have until
you have a replacement in the bag.
(Gauge what’s trending, and consid-
er what’s possible. Do the legwork
necessary to make wise decisions.

TAURUS
(April 20-May 20)

Think outside the box. Don't
limit what you can do or give up
on something you want. Take dedi-
cated, passionate approaches to life
and love.

GEMINI
(May 21-June 20)

Question your direction, and con-
sider if you enjoy what you do and
how you eam your living. Step out-
side your comfort zone.

9
m By Dan Thompson 10-27

gy

Saturday’s

Unscramble these Jumbles, 4 This is still )
one letter to each square, 2 on? 4DOWN
to form four ordinary words. £ The
% love it.
ROOFG | |
N A~
]
PITNU
7 £
N/ g
@
OTMDEH | & Jces )
'Y Y &
NA NA 5
N W E N | R £ ANIMATED SHOWS WILL
8| CONTINIE TO BE PRODUCED 8 ACROSS
4 \( N \__AS LONG AS VIEWERS --- ) o
N A Now arrange the circled letters | &
©2021 Tribune Content Agency, LLC o form the surprise answer,as |2 [.o:
All Rights Reserved suggested by the above cartoon. [ &, \ -
. SrYYY Y rY |z
Print answer here: A A A A 3
(Answers tomorrow) ;c
Jumbles: AWAKE NANNY  SCULPT  SLEIGH §

Answer:  When they dressed the cat in a St. Nick cos-
tume for Christmas, he had — SANTA “CLAWS”

10 ACROSS
OPPOSITE

OF
SHRINK

X046 'SLO0E "L "4N04 G 'ONIINS ‘¥ ‘ONIGAITS ‘2 ‘SAIN00Q ‘| :NMOd
‘MOYO 0L ‘NYIWMONS '8 ‘FTONN 9 ‘SNILLIN ‘€ :SSO¥OY

Pay attention to what others
say and do. A disciplined attitude
and innovative plan will help you
broaden your perspective and reach
your goal.

LEO
(July 23-Aug. 22)

Pay attention to whats being
said, and incorporate a healthier at-
titude and lifestyle into your every-
day routine. Satisfy your needs.

VIRGO
(Aug. 23-Sept. 22)

Consider how you eam your liv-
ing and handle your money, and
you'll find a way to cut costs and
ease stress.

LIBRA
(Sept. 23-0ct. 22)

Stick to your plan. Get physical,
and take care of unfinished busi-
ness. Heading into the new year
with a clean slate is worth celebrat-
ing.

SCORPIO
(Oct. 23-Nov. 21)

Keep the peace and focus on pos-
itive interaction. Simplify your life,
and it will allow you time to pursue
something satisfying.

SAGITTARIUS
(Nov. 22-Dec. 21)

Sit tight and explore your op-
tions. When uncertainty prevails,
observation is necessary. Consider
the long-term effects before you
make a move.

CAPRICORN
(Dec.22-Jan.19)

Take physical action, and incor-
porate a change at home that will
make your life easier. What you ac-
complish will lift your spirits.

AQUARIUS
(Jan. 20-Feb. 18)

Discipline will be required when
dealing with financial and emotion-
al matters. Put your energy where it
counts, and get ahead of the game
where work responsibilities are con-
cerned.

PISCES
(Feb. 19-March 20)

Take care of business, and don't
make a fuss. Shared expenses and
doing your fair share will make
differences to meaningful relation-
ships. Be open, honest and flexible.



CERTIFICATION OF PUBLIC PROCESS

40 CFR Part 51 Appendix V, 2.1(g)



The State of New Hampshire
Department of Environmental Services

e

NHDES

Robert S. Scott, Commissioner

CERTIFICATION OF PUBLIC PROCESS
! hereby certify that:

In accordance with N.H. Administrative Rule Env-A 204.01(b} and 40 CFR § 51.102, public notice
was given that the New Hampshire Department of Environmental Services (NHDES), Air
Resources Division, intended to submit for the approval of the U.S. Environmental Protection
Agency (EPA) revisions to the New Hampshire State Implementation Plan {SIP) to meet the
requirements of the Federal Clean Air Act, section 169A, pertaining to visibility protection for
Federatl Class | Areas.

On November 4, 2019, NHDES published a notice in the Manchester, NH, Union Leader announcing a
30-day public comment period providing for submission of written comments and allowing any
member of the public the opportunity to request a public hearing on the SIP revision.

A second public notice period was conducted starting on December 10, 2021, and extended on
December 27, 2021 with published notices in the Union Leader. A public hearing was held in Room
208C at NHDES Offices in Concord, NH and online via WebEx at 1:30 p.m. on February 23, 2022,
Opportunity was provided to receive oral comments during the hearing or written comments at any
time up to 4:00 p.m. on Friday, February 25, 2022.

These notices were published in the Union Leader, a newspaper of general, statewide
circulation, more than 30 days prior to the date of the hearing. Copies of all documentation
pertaining to the SIP revisions were available for inspection at the offices of the Department at
the address stated above and online when possible.

The above statements are true to the best of my knowledge and belief.

Air Resources Division

ﬁg? j L2
Date

www.des.nh.gov
29 Hazen Drive « PO Box 95 « Concord, NH 03302-0095
(603) 271-3503 « TDD Access: Relay NH 1-800-735-2964
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