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Preface

Pursuant to the requirements of 42 U.S.C. § 7491 (Section 169 and 169A the Clean Air Act) and
the Federal Regional Haze Rules at 40 C.F.R. § 51.308(a) and (b)()(1), New Jersey is proposing a
revision to the New Jersey State Implementation Plan to address the requirements for improving
visibility in the mandatory Class I Federal areas, including the Brigantine Wilderness Area of the
Edwin B. Forsythe National Wildlife Refuge. Elements of this State Implementation Plan address
the Federal requirements pursuant to 40 C.F.R. § 51.308(d) and the Best Available Retrofit
Technology components of 40 C.F.R. 51.308(e). In addition, this State Implementation Plan
addresses Regional Planning, state and Federal Land Manager coordination, and contains a
commitment to provide State Implementation Plan revisions and adequacy determinations in the
future as required by 40 C.F.R. § 51.308 (f) and (g) which require the State to submit periodic
implementation plan upgrades and progress reports. This document outlines New Jersey’s long-
term plan for dealing with visibility-impairing air pollution within its borders and from out-of-state
sources that transport emissions to New Jersey’s Federal Clean Air Act defined Class I area.
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Executive Summary

This proposed revision to the State Implementation Plan (SIP) is New Jersey’s first step to address
visibility impairment and meet the Federal Clean Air Act requirement to reach natural visibility
conditions at the Brigantine Wilderness Area by 2064. This plan proposes to establish the baseline
and natural visibility conditions, identifies the states which contribute to visibility impairment at
the Brigantine Wilderness Area, and establishes the 2018 Reasonable Progress Goal. This plan
also proposes to address New Jersey’s contribution to visibility impairment in Acadia National
Park and Moosehorn Wilderness Area in Maine, Great Gulf Wilderness Area and Presidential
Range/Dry River Wilderness Area in New Hampshire, Lyebrook Wilderness Area in Vermont, and
the Brigantine Wilderness Area. Facilities in New Jersey which are subject to Best Available
Retrofit Technology (BART) are identified, and plans to address determinations and installation of
BART are included in this plan.

Brigantine Wilderness Area

The Brigantine Wilderness Area in the Edwin
B. Forsythe National Wildlife Refuge, Figure
ES.1, is designated as a Federally protected
visibility area or Class I area.

Figure ES.1: Map of Brigantine Wilderness Area

The Brigantine Wilderness Area, a unique and
valuable resource, is the home and stop-over
point for migratory birds and water fowl along
the eastern coast of our country. Over 290
different species of birds have been observed
within the wilderness area. At the peak season
for bird migration in early November,
concentrations of over 100,000 ducks and geese
have been seen in the saltwater marshes of the
refuge. The refuge itself attracts over 300,000 visitors per year who come to watch the birds or
enjoy the scenic views of the Atlantic Ocean, Great Bay, Little Bay, Reeds Bay, and Little Egg
Harbor area. The exceptional natural character and charm of the Brigantine Wilderness area create
an oasis of beauty, Figure ES.2, within the most densely populated state in the nation.

Figure ES.2: Pictures from the Brigantine Wilderness Area
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Visibility at Brigantine

Visibility monitoring at the Brigantine Wilderness Area is overseen by the United States Fish and
Wildlife Service, and is part of the national Interagency Monitoring of Protected Visual
Environments (IMPROVE) network. Table ES-1 presents the baseline visibility conditions, the
2018 progress benchmark, the uniform rate of progress, and the 2064 natural background goal.

Table ES.1: Visibility Information for the Brigantine Wilderness Area

Conditions Deciviews

Natural Background Visibility on 20% of worst visibility days (Goal in 2064) 12.2
Average Baseline Visibility on 20% of best visibility days (2000 — 2004) 14.3
Average Baseline Visibility on 20% worst visibility days (2000 — 2004) 29.0
Uniform Rate of Progress in 2018 on the 20% worst visibility days 25.1

Regional Planning Organizations

The USEPA encouraged states to form Regional Planning Organizations (RPOs) and work
together to address regional haze, Figure ES.3. New Jersey joined with the mid-atlantic and
northeast states to form the Mid-Atlantic — Northeast Visibility Union (MANE-VU). MANE-VU

Figure ES.3: Regional Planning
Organizations for Regional Haze

and other Regional Planning Organizations worked
cooperatively to develop many of the materials utilized
in this proposed SIP revision.

Causes of Visibility Impairment

Visibility impairment is caused by many different
pollutants. The largest contribution is currently from
sulfate, Figure ES.4. For the purposes of the 2018
reasonable progress plan, the proposed SIP focuses on
identifying and implementing required measures to

reduce sulfate. New Jersey is also implementing measures to reduce carbon emissions, the second

largest contributor to haze.

Figure ES.4: Role of Sulfate in Visibility Impairment at Brigantine Wilderness Area
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States Which Contribute to Visibility Impairment

Based on a variety of technical methods, New Jersey identified 22 states which contributed to
visibility impairment at the Brigantine Wilderness Area, Figure ES.5.

Figure ES.S: States Identified as Contributing to
Visibility Impairment in New Jersey’s Class I Area

Reason for Inclusion

[ Not Identified

[ JMANE-VU Member

[ Contributory to Brigantine
[_INew Jersey

.............

Maine, New Hampshire and Vermont determined that New Jersey contributed to their Class I
areas, Acadia National Park and Moosehorn Wilderness Area, Great Gulf Wilderness Area and
Presidential Range/Dry River Wilderness Area, and Lyebrook Wilderness Area, respectively.
These states determined that New Jersey contributes to them. Additionally, New Jersey
contributes to visibility impairment at the Brigantine Wilderness Area.

Reasonable Measures and Reasonable Progress Goal

The USEPA regulations set the guidelines for determining the 2018 Reasonable Progress Goal
(RPG). This goal is defined by establishing reasonable measures for New Jersey and the other
contributing states to implement to reduce emissions. New Jersey worked with the other MANE-
VU states to identify potential control measures to reduce sulfate emissions from point and area
sources. The State consulted with the other Regional Planning Organizations and the contributing
states within MANE-VU regarding the reasonableness of the identified measures. Using input
from the consultations, the benefits from the implementation of the identified measures were
modeled to project the 2018 visibility levels. These projections serve as the 2018 Reasonable
Progress Goal. For the Brigantine Wilderness Area, the 2018 projection is 25.1 deciviews. This
projection meets the Uniform Rate of Progress goal set by the USEPA regulations.

The reasonable measures used to set the 2018 Reasonable Progress Goal are:

e Timely implementation of the Clean Air Act requirement to install Best Available Retrofit
Technology (BART) on eligible sources;

e Atleast 90% SO, emission reductions from 2002 levels at the top 100 electric generating
unit (EGU) sources that impact the Brigantine Wilderness Area (for the six MANE-VU
visibility protected areas, there are 167 different EGU stacks that impact one or more of
these areas);
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e For the MANE-VU states, reducing the level of sulfur in fuel oil.

e For the contributing states outside of MANE-VU, a 28% emission reduction from non-
electric generating unit sources is sought;'

e Continued evaluation of other measures, including Energy Efficiency, Alternative Clean
Fuels and other measures to reduce SO,, PM and NOy from all coal-burning facilities by
2018, and new source performance standards for wood combustion.

Other measures which were not included in the modeling to determine the 2018 reasonable
progress goal are included in New Jersey’s plans to further improve visibility and reduce fine

particle health effects.

New Jersey Actions

e BART

New Jersey identified three (3) petroleum refineries and one (1) electric generating facility as
Best Available Retrofit Technology (BART)-eligible facilities potentially subject to those
requirements under the Clean Air Act. In this proposed SIP revision, New Jersey commits to
propose and adopt multi-pollutant refinery rules pursuant to the New Jersey Administrative
Procedures Act (APA), (N.J.S.A. 52:14B-1 et. seq.) and the New Jersey Air Pollution Control
Act (APCA), (N.J.S.A.26:2C-1 et. seq.), requiring the BART-eligible petroleum refineries to
perform a top-down analysis of their affected sources. Separately, New Jersey will require the
electric generating unit facility to perform a top down analysis. Existing enforcement
initiatives and consent decrees already require emission reduction measures which are likely to
be BART for the affected sources.

e Flectric Generating Units

New Jersey is home to four of the 167 EGU stacks identified in the setting of the 2018
reasonable progress goal at Brigantine or one of the five other Class I areas in MANE-VU.
New Jersey has addressed emissions from these stacks through Administrative Consent Orders
(ACOs) or Consent Decrees (CD) that require all four facilities to meet performance standards
for SO,, NOy, and particulates. For the other electric generating units not specifically
identified, New Jersey proposed new rules (August 4, 2008 New Jersey Register) to implement
a multi-pollutant control strategy to reduce allowable NOy, SO,, and particulate emissions from
all coal-fired boilers. Details regarding this rule proposal are available at NJDEP’s website,
http://www.state.nj.us/dep/aqm/index.html.

e Sulfur in Fuel Oil

New Jersey intends to propose and adopt rules pursuant to the New Jersey Administrative
Procedures Act (APA), (N.J.S.A. 52:14B-1 et. seq.) and the New Jersey Air Pollution Control
Act (APCA), (N.J.S.A.26:2C-1 et. seq.) to modify the sulfur in fuel limits, N.J.A.C. 7:27-9, as

"New Jersey and the other MANE-VU Class I states are recommending that contributing states determine the best way
to achieve this level of emission reduction. The 28% represents an estimate of the benefits from the MANE-VU fuel
oil strategy.
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outlined in accordance with the definition of reasonable measures, for the MANE-VU strategy.
Some areas in New Jersey already meet the MANE-VU limits for heavy oil.

e Energy Master Plan and Greenhouse Gas Plan

New Jersey is developing a draft Energy Master Plan® (EMP) to address New

Jersey's electricity and heating challenges. The draft plan was released on April 17, 2008. One
component of the Energy Master Plan addresses ways to increase energy efficiency in the
State. New Jersey is also developing a Greenhouse Gas Reduction Plan pursuant to the Global
Warming Response Act. Measures which will be implemented as a result of these plans will
reduce multiple air contaminants and improve visibility.

e Smoke Management Plan and Construction Activities

Since New Jersey is home to the Federally protected visibility area, the Brigantine Wilderness
Area, New Jersey is required by the USEPA rules to:

e Develop and implement a smoke management plan
e Address emissions from construction activities

To address the potential emissions from these categories of sources, New Jersey will continue
to implement its Open Burning Permit Regulation, N.J.A.C. 7:27-2, and address fugitive dust
emissions in a new rule to be proposed in the next few years. New Jersey is considering
amendments to its Open Burning Regulation, and a new Home Wood Heating Advisory
Program, to reduce emissions from wood smoke. New Jersey will mitigate construction
activities on a case-by-case basis, depending on the size and nature of the construction being
done and the review of the potential emissions on the property in relation to any potential oft-
site impacts. Existing USEPA regulations® and New Jersey rules* and standards’ will also
reduce emissions from on-road and non-road construction vehicles and equipment, as well as
fugitive dust emissions.

e Wood Burning Strategies

New Jersey is considering strategies to reduce the emissions of wood smoke. Implementation
of these strategies will reduce fine particle emissions and improve visibility. One strategy
under consideration is a Home Wood Heating Advisory Program, similar to those in Oregon
and Washington states. In general, these programs request wood burning be limited during
times when unhealthy air quality is forecast or monitored. Other control measures under
investigation include woodstove and fireplace change-out programs.

The NJDEP has posted on its website an informational webpage regarding techniques for

2 WWW.nj.gov/emp
3 Federal Register, Vol 69, No. 124, June 29, 2004.

“NJ.A.C. 7:27-32.
> Standards for Soil Erosion and Sediment Control in New Jersey. Promulgated by the New Jersey State and Soil
Conservation Committee. Adopted July 1999.
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proper wood burning, health effects of wood burning, and links to other useful web pages.°

e Measures to Reduce Organic Carbon Emissions

Even though the focus of the Reasonable Progress Goal is to reduce emissions of sulfur
dioxide, the largest contributor to regional haze, for the 2018 reasonable progress plan, New
Jersey is taking actions to reduce emissions of organic carbon, the second largest contributor to
visibility impairment at Brigantine Wilderness Area. Some of New Jersey’s actions to reduce
emissions from organic carbon include:

Vehicle Idling (N.J.A.C 7:27-14.3)
0 Removes or further limits the exemptions to the State’s idling restrictions.
0 Removes sleeper berth exemption from vehicles effective May 1, 2010.

Open Burning (N.J.A.C 7:27-2)
0 One of the most stringent in the nation to limit or control open burning.

Industrial, Commercial and Institutional (ICI) Boilers (N.J.A.C. 7:27-16.8, -19.7)
0 Set performance standards for CO and VOC which ensure good combustion.
O Annual tune up requirements which reduces NOy emission and may also help
reduce fuel consumption.

Heavy Duty Diesel Trucks (N.J.A.C 7:27-14)
0 Proposed rule will set tighter opacity standards for the Inspection and
Maintenance (I/M) program.

Consultation with the Federal Land Managers

The State of New Jersey coordinated and consulted with the Federal Land Manager for the
Brigantine Wilderness Area, which is part of the United States Fish and Wildlife Service,
during the development of this SIP, and will continue to do so for future progress reports and
plan revisions. Any written comments provided will be available for review in the docket.

CAIR Vacatur

On July 11, 2008, the United States Court of Appeals for the District of Columbia Circuit vacated
the federal Clean Air Interstate Rule (CAIR). This decision has significant air quality impact in
the Eastern United States. To prevent back sliding of emission reductions and to meet its NOx SIP
Call obligations in the absence of CAIR, New Jersey plans to reinstate the NOx Budget Allowance
Allocation rule with the expectation that the USEPA will reinstate the NOx Budget program for
2009 ozone season and beyond. New Jersey is proposing to further address the in-state emission
reduction by tightening the Reasonable Available Control Technology (RACT) rules. The
proposed rules were published in the New Jersey Register on August 4, 2008.” New Jersey is

® http://www.state.nj.us/dep/baqp/woodburning.html
" http://www.nj.gov/dep/aqm/curformp.htm
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evaluating its legal options to address the potential loss in emission reductions from the upwind
CAIR sources and expects the USEPA to require the emissions reductions from states whose
reductions depended on CAIR.
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1.0 BACKGROUND AND OVERVIEW OF THE REGIONAL HAZE
REGULATIONS

1.1 Introduction

The Federal Clean Air Act® sets a national goal to restore visibility to its natural conditions in
many of the national parks, wilderness areas and memorial parks in the United States of
America. New Jersey is home to one of these areas, the Brigantine Wilderness Area in the
Edwin B. Forsythe National Wildlife Refuge. Section 169A of the Clean Air Act of 1977 sets
the following national visibility goal:

Congress hereby declares as a national goal the prevention of any future, and
the remedying of any existing, impairment of visibility in mandatory Class I
Federal areas which impairment results from man-made air pollution.

The USEPA promulgated rules’ outlining the requirements for States and Tribes to achieve the
natural visibility goal by 2064. These rules provide the basis for defining current and future
goals for both natural background and interim milestones, and a process to achieve the
milestones.

New Jersey is proposing a revision to the New Jersey State Implementation Plan (SIP) to set the
2018 reasonable progress goals for Brigantine Wilderness Area, and to address New Jersey’s
contribution to visibility impairment in Acadia National Park and Moosehorn Wilderness Area in
Maine, Great Gulf Wilderness Area and Presidential Range/Dry River Wilderness Area in New
Hampshire, Lyebrook Wilderness Area in Vermont, and the Brigantine Wilderness Area. This
document outlines New Jersey’s long-term plan (2018) for dealing with visibility-impairing air
pollution within its borders and from out-of-state sources that transport pollution to the
Brigantine Wilderness Area.

Elements of this SIP address the core requirements pursuant to 40 C.F.R. 51.308(d) and the Best
Available Retrofit Technology (BART) components of 40 C.F.R. 51.308(e). In addition, this
SIP addresses Regional Planning, State and Federal Land Manager coordination, and contains a
commitment to provide SIP revisions and the 2013 progress review as required by 40 C.F.R. §
51.308 (f) and (g) which require the State to submit periodic implementation plan upgrades and
progress reports.

Regional Haze is not caused by the air pollution from any one specific source, but is caused by
many air pollution sources located over a wide area. The solution to Regional Haze can only be
found by looking at all emissions of visibility-impairing pollutants over a wide geographic area.

More details on the history of the Federal Regional Haze Rule and the 1990 Clean Air
Amendments are included in Appendix A.

842 U.8.C. § 7491
° 40 C.F.R § 51.300-309
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1.2 Description of the Brigantine Wilderness Area

The Brigantine Wilderness Area is part of the larger Edwin B. Forsythe National Wildlife
Refuge and contains areas deserving of special attention as a designated wilderness area and so is
protected from human activity and intrusion. The Brigantine Wilderness Area of the Edwin B.
Forsythe National Wildlife Refuge is managed by the United States Fish and Wildlife Service of
the Department of the Interior. In this document, New Jersey’s Class I area will be called the
Brigantine Wilderness Area to mean the smaller area, within the larger Edwin B. Forsythe
National Wildlife Refuge.

Figure 1.1: Map of Brigantine Wilderness Area
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This unique and valuable resource is the home and stop-over point for migratory birds and water
fowl along the eastern coast of our country. Over 290 different species of birds have been
observed within the wilderness area. At the peak season for bird migration in early November,
concentrations of over 100,000 ducks and geese have been seen in the saltwater marshes of the
refuge. The refuge itself attracts over 300,000 visitors per year who come to watch the birds or
enjoy the scenic views of the Atlantic Ocean, Great Bay, Little Bay, Reeds Bay, and Little Egg
Harbor area.
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Figure 1.2 Pictures from Brigantine Wilderness Area

The nearby attraction of Atlantic City, New Jersey draws over 35 million visitors per year and
the views of the Brigantine Wilderness Area from Atlantic City are enjoyed by all.

The exceptional natural character and charm of the Brigantine Wilderness area create an oasis of
beauty within the most densely populated state in the nation.

1.3 Regional Haze in the Brigantine Wilderness Area

Regional Haze is caused by the scattering or absorption of light particles in the atmosphere from
air pollution. This absorption and scattering effect of fine particles is illustrated in Figure 1.3.



Figure 1.3

Schematic of visibility impairment due to light scattering and absorption.
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This real effect on air quality is further illustrated on the next page in the pictures in Figures 1.4
and 1.5 taken at the Brigantine Wilderness Area on a clear day and on a hazy day. Note that the
skyline of Atlantic City is visible on the clear day and obscured from view on the hazy day.
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Figure 1.4: Brigantine Wilderness Area on a Clear Day'’

o s

Figure 1.5: Brigantine Wilderness Area on a Hazy Day’

The haziness seen in the figures represents air pollution arising from local and regional sources
to obscure visual range. Different pollutants have different effects on visibility and a
standardized metric (equation) to calculate visibility impairment was developed using the known
concentrations of the individual pollutants or components. As will be seen in the Regional Haze
Visibility Equation in the next section, many of the components contributing to visibility
impairment are the same air pollutants of concern with respect to the formation of ozone and fine
particulate matter, namely: sulfate, nitrate, organic mass and elemental carbon. Fine particulate
matter and ozone, formed from oxides of nitrogen and volatile organic compounds, are important
health concerns in New Jersey as besides contributing to regional haze and other welfare effects,
they also contribute to wide-spread human health effects."’

19 http://www.hazecam.net/class 1 /brigantine.html

! State Implementation Plan (SIP) Revision for the Attainment and Maintenance of the Ozone National Ambient Air
Quality Standard, 8-Hour Ozone Attainment Demonstration, Final, October 29, 2007; State Implementation Plan
(SIP) Revision for the Attainment and Maintenance of the Fine Particulate Matter National Ambient Air Quality

1-5



1.4 The Regional Haze Visibility Equation

The degree of visibility impairment is expressed in deciviews, a unitless value. The calculation
of visibility impairment utilizes two equations, one to calculate light extinction coefficient (Bey:),
and then its transformation into visibility impairment as expressed in deciviews (dv). The latest
equation,'? approved by the Interagency Monitoring of Protected Visual Environments
(IMPROVE) Steering Committee, to calculate light extinction coefficient is:

Bext = 2.2 x fs (RH) x [Small Sulfate] + 4.8 x fi, (RH) x [Large Sulfate]
+ 2.4 x fs (RH) x [Small Nitrate] + 5.1 x fi (RH) x [Large Nitrate]
+ 2.8 x [Small Organic Mass] + 6.1 x [Large Organic Mass]
+ 10 x [Elemental Carbon] + 1 x [Fine Soil Mass]
+ 1.7 x fss (RH) x [Sea Salt Mass] + 0.6 x [Coarse Mass]|
+ Rayleigh Scattering (Site Specific) + 0.33 X [NO2 (ppb)] +veevvvevviviiennnnnn. Equation 1

Where:
Bext = The light extinction coefficient in inverse megameters [Mm'l]

f; (RH) and f; (RH) = Humidity factor associated with small and large mode mass size
distributions

fis (RH) = Humidity factor associated with Sea Salt

The on-site air monitoring of visibility causing pollutants by the IMPROVE monitoring network
is discussed in more detail in Section 4 of this document. In Equation 1, total sulfate, nitrate and
organic carbon compound concentrations are each divided into two particle size fractions,
representing small and large size particle components. Site-specific Rayleigh scattering is
calculated by IMPROVE for the elevation of the site as well as annual average temperature of
each IMPROVE monitoring site.

Once light extinction is calculated, visibility levels (in deciviews (dv)) can be calculated. The
deciview equation is as follows:

Deciviews (dv) = 10 In (Dext/10). .. cnnriine i e e e Equation 2

where In is the natural log function and By is calculated using the IMPROVE equation
previously described. The calculated deciviews are unitless values where the higher the value,
the greater amount of visibility impairment exists.

Standard, Fine Particulate Matter Attainment Demonstration, Proposal, June 16, 2008.
'2Review of the IMPROVE Equation for Estimating Ambient Light Extinction Coefficients - Final Report
Jenny L. Hand and William C. Malm, March 2006
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Equations 1 and 2 were used to calculate the baseline and projected visibility impairment in the
Brigantine Wilderness Area and was used to set the progress goals as established in this
document (see Section 3).
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2.0 GENERAL PLANNING PROVISIONS
2.1 Regional Planning

When the Regional Haze Rule was promulgated by the USEPA, it contained a provision to
encourage the formation of regional planning groups to assist the States in creating their
Regional Haze State Implementation Plans (SIP). New Jersey agreed to participate in a Regional
Planning Organization (RPO).

Using this early direction as a guide, the USEPA and affected states/tribes agreed to create five
RPOs to facilitate interstate coordination on Regional Haze SIPs. New Jersey is a member of the
Mid-Atlantic/Northeast Visibility Union (MANE-VU) RPO. Members of MANE-VU are listed
in Table 2.1. New Jersey continues to work with its MANE-VU partners to jointly address
regional haze issues. Additional background information on MANE-VU can be found in
Appendix B.

Table 2.1: Mid-Atlantic/Northeast Visibility Union Members* (MANE-VU)

Connecticut Pennsylvania

Delaware Penobscot Nation

District of Columbia Rhode Island

Maine St. Regis Mohawk Tribe

Maryland Vermont

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

New Jersey U.S. Fish and Wildlife Service

New York U.S. Forest Service

*The U.S. Environmental Protection Agency, U.S. National Park Service, U.S. Fish and Wildlife Service and U.S.
Forest Service are non-voting members.

MANE-VU’s managing body is a Board, composed of the Commissioners or Secretaries of the
Environmental Departments and Agencies of the member states and tribes. This managing
Board is responsible for the decision making of the group and sets the direction and funding
priorities for the organization. MANE-VU established an active committee structure, composed
of staff members from the participating states and tribes, to address both technical and non-
technical issues related to regional haze.

Figure 2.1 shows the other Regional Planning Organizations (RPOs) and their member States.
As discussed in Section 7, New Jersey identified the states in the midwest, i.e., states in the
Midwest RPO, and southeast, i.e., states in the VISTAS RPO, as causing or contributing to
visibility impairment in the Brigantine Wilderness Area. New Jersey consulted with the
Midwest RPO and the VISTAS RPO in accordance with the Regional Haze Rule.”” The details
of the consultation process are described in Section 8 and in Appendix C.

340 C.F.R. § 51
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Figure 2.1: Regional Planning Organizations for Regional Haze
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On June 20, 2007, the Commissioners of the states with mandatory Class I Federal areas in the
MANE-VU region signed a Resolution regarding principles for implementing the regional haze
rule. This set of principles include: establishing the reasonable progress goals for MANE-VU
Class I areas by identifying reasonable measures that can be implemented by 2018; inviting all
identified contributing states to review the identified measures; and asking that the states make
timely emissions reductions. The principles also call on the USEPA to implement any national
or regional measures deemed reasonable through the consultation process in a timely manner,
and a commitment from the states to submit the 5-year progress reports required by the regional
haze rule as a revision to the states’ initial SIP revision. The Class I states will rely on adequate
Federal funding to comply with this Federal requirement. The signed resolution is documented
in Appendix D.

This proposed SIP revision utilizes data analysis, modeling results and other technical support
documents prepared for MANE-VU members to determine the states contributing to the
visibility impairment at Brigantine Wilderness Area and to determine the reasonable measures to
set the 2018 reasonable progress goal.

2.2 State and Federal Land Manager Coordination

40 C.F.R. § 51.308(1) requires coordination between States and the Federal Land Managers. The
Federal Land Manager for the Brigantine Wilderness Area is the U.S. Fish and Wildlife Service
of the U.S. Department of the Interior. As required, the State of New Jersey provided the name
and title of a contact person within the NJDEP to the Federal Land Manager. In development of
this proposed SIP Revision, the Federal Land Manager was consulted in accordance with the
provisions of 40 C.F.R. § 51.308(i)(2). Additionally, the Department of Environmental
Protection staff met with the Federal Land Manager at the Brigantine Wilderness Area, and
conferred through conference calls. The State of New Jersey will continue to consult with the
Federal Land Manager regarding future progress reports and plan revisions.
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3.0 ASSESSMENT OF BASELINE AND NATURAL CONDITIONS WITHIN THE
BRIGANTINE WILDERNESS AREA

3.1 Requirement, Data and Methods Used

Baseline conditions represent the visibility conditions which existed on the best and worst days
at the time the regional haze program was established for each Class I area. The Baseline is the
average visibility (in deciviews) on the 20% most impaired days, or “worst” days, and on the
20% least impaired days, or “best days,” for the years 2000 through 2004."*

Natural background visibility conditions are the visibility conditions that would exist in absence
of human-caused impairment,'” i.e., the visibility conditions before human activities affected air
quality in the area.

Each State with a Class I area must establish goals (expressed in deciviews) that provide for
reasonable progress toward the goal of achieving natural visibility by 2064. The plans for
achieving the reasonable progress goals must provide for an improvement in visibility on the
most impaired days and ensure no degradation in visibility on the least impaired days.

The USEPA established procedures for calculating visibility levels, using available air
monitoring data.'® On-site air monitoring data at the Brigantine Wilderness Area were collected
from the Interagency Monitoring of Protected Visual Environments (IMPROVE) air monitoring
network 1a7nd used to calculate the historic deciview levels as contained in this proposed SIP
revision.

The Northeast States for Coordinated Air Use Management (NESCAUM) evaluated the data
from the IMPROVE monitor at the Brigantine Wilderness Area and calculated the baseline
conditions using on-site data gathered within the 5-year period of 2000 to 2004."® This value
sets the starting point to measure visibility impairment in the Brigantine Wilderness Area .

3.2 Baseline and Natural Visibility at the Brigantine Wilderness Area

Natural background conditions, the conditions that would exist in the absence of all man-made
pollution, represents the visibility goal for each Class I area to achieve in 2064. Natural
background concentrations of naturally occurring air contaminants were estimated, using the
USEPA guidance'® and Equations 1 and 2.*°

' USEPA. Guidance on the Use of Models and Other Analyses for Demonstrating Attainment of Air Quality Goals
for Ozone, PM, 5, and Regional Haze. Pg. 76. EPA-454/B-07-002. April 2007
' NESCAUM. Baseline and Background Visibility Conditions. December, 2006
140 C.F.R. § 51.301 and 51.308(d)(4)
7 The IMPROVE monitoring network was set-up by the USEPA and the Federal Land Managers to measure air
(llguality in certain national parks and wilderness areas (See Section 4)

Ibid
' USEPA. Guidance for Estimating Natural Visibility Conditions under the Regional Haze Rule, EPA-454/B-03-
005, September, 2003
240 C.F.R. § 51.301
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The estimated natural background visibility in the Brigantine Wilderness Area for 20% worst
days is 12.2 deciviews. The calculation of this value is described in Appendix E.

The five-year average baseline visibility, using the on-site monitoring data from the years 2000
to 2004, for the Brigantine Wilderness Area is 14.3 deciviews for the 20 percent best visibility
days (least impaired) and 29.0 deciviews for the 20 percent worst visibility days (most impaired).
These values were calculated for both best and worst visibility in accordance with 40 C.F.R. §
51.308(d)(2).

The regulations require that the rate of improvement projected for the long range strategy be
compared with the uniform rate of progress. The uniform rate of progress is calculated by
dividing the level of improvement needed (current conditions — natural background goal) by the
time to meet the goal, or sixty (60) years. For the 2018 reasonable progress goal, this was
calculated as follows:

29.0 deciviews — 12.2 deciviews / 60 years (difference between 2004 and 2064)

= 0.28 deciviews /year x 14 years (between 2004 and 2018)
= 3.9 deciview improvement by 2018

Or as the 2018 goal:

29.0 — 3.9 = 25.1 deciview in 2018

These data are summarized in Table 3.1.

Table 3.1: Visibility Information for the Brigantine Wilderness Area

Conditions Deciviews
Natural Background Visibility on 20% of worst visibility days (Goal in 2064) 12.2
Average Baseline Visibility on 20% of best visibility days (2000 — 2004) 14.3
Average Baseline Visibility on 20% worst visibility days (2000 — 2004) 29.0
Uniform Rate of Progress in 2018 on the 20% worst visibility days 25.1

3.3  Visibility Trends at the Brigantine Wilderness Area

Figure 3.1 presents the trends in the visibility impairment levels as recorded at the Brigantine
Wilderness Area. The figure shows that visibility slightly improved at the Brigantine Wilderness
Area between 1993 and 2005. The downward trend impairment in the levels is most noticeable
after the implementation of the first phase of the Clean Air Act’s Acid Rain Program sulfur
dioxide controls in the early 1990’s, but this downward trend has leveled off in recent years.
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4.0 MONITORING STRATEGY FOR VISIBILITY IMPAIRMENT IN THE
BRIGANTINE WILDERNESS AREA

4.1 Introduction

Visibility conditions representative of those within the Brigantine Wilderness Area are
monitored by the Federally operated Interagency Monitoring of Protected Visual Environments
program, or also known as the IMPROVE monitoring program. In 1985, the IMPROVE
monitoring program was established to measure visibility impairment in mandatory Class I areas
throughout the United States. This monitoring is designed to aid the creation of Federal and
State implementation plans for the protection of visibility in Class I areas stipulated in the 1977
amendments to the Clean Air Act. Data from the IMPROVE monitoring program have been
collected since the early 1990s at the Brigantine Wilderness Area.

The IMPROVE monitoring sites are operated and maintained through a formal cooperative
relationship between the USEPA, the U.S. National Park Service, the U.S. Fish and Wildlife
Service, the Bureau of Land Management, and U.S. Forest Service. In 1991, several additional
organizations joined the effort. These organizations include the National Association of Clean
Air Agencies (formerly State and Territorial Air Pollution Program Administrators and the
Association of Local Air Pollution Control Officials), Western States Air Resources Council,
Mid-Atlantic Regional Air Management Association, and the Northeast States for Coordinated
Air Use Management.

IMPROVE Program Objectives

Data collected at these sites are used by land managers, industry planners, scientists, public
interest groups, and air quality regulators to understand and protect the visual air quality resource
in Class I areas. Most importantly, the IMPROVE program scientifically documents for
American citizens, the visual air quality of their wilderness areas and national parks. Program
objectives include:

o Establish current visibility and aerosol conditions in mandatory Class I areas,

o Identify chemical species and emission sources responsible for existing man-made
visibility impairment,

e Document long-term trends for assessing progress towards the national visibility goals,

e Provide regional haze monitoring representing all visibility-protected Federal Class I
areas where practical, as required by the USEPA’s Regional Haze Rule.

4.2 Monitoring Information and Strategy for the Brigantine Wilderness Class I Area

40 C.F.R. § 51.308(d)(4) requires a monitoring strategy for measuring, characterizing, and
reporting regional haze visibility impairment that is representative of all mandatory Class I Areas
within the State. The monitoring strategy for New Jersey relies upon the continued availability

of the IMPROVE network.

The IMPROVE monitor for the Brigantine Wilderness Area (indicated as BRIGI in the
IMPROVE monitoring network database) is located outside the Edwin B. Forsythe National
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Wildlife Refuge Headquarters in Oceanville, New Jersey at an elevation of 5 meters, a latitude of
39.47° and a longitude of -74.45".

Figure 4.1: The IMPROVE Monitor at the Brigantine Wilderness Area - BRIGI

Since access to or disturbance of the wilderness area is meant to be limited or non-existent in
order to protect the ecological and biological resources, the monitoring station is located as close
as possible to, but not within, the wilderness area. Being located as close as practicable to the
wilderness area means that the air monitoring data collected is representative of the air quality
within the wilderness area but does not disturb the wilderness area’s ecology, or natural

resources.

The haze data for Brigantine Wilderness Area are collected by an IMPROVE monitor that is
operated and maintained by the U.S. Fish and Wildlife Service. In 2007, NJDEP established at
the same location a monitoring station that measures trace level SO, and PM; s using continuous
and Federal reference methods for sample collection A visibility camera was also installed in
2007. NJDERP is currently testing a real time sulfate analyzer, but it is not yet in operation. This
station replaces the one previously located nearby at the Nacote Creek Research station in
Galloway Township.
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The NJDEP worked extensively over the past two years to consolidate and coordinate the air
monitoring sites in the area. The NJDEP plans to monitor the following air contaminants at the
Brigantine Wilderness Area and maintain the monitors at this location if shown to be viable, to
produce scientifically valid results, and to provide information needed to ascertain attainment of
any national ambient air quality standard including progress to the national visibility goals.

The planned monitoring at this site includes:

e Continuous Ozone,

e Fine Particulate - PM; 5 (measured by the Federal Reference Method),

e Fine Particulate - PM, s (measured by a continuous instrument),

e Trace Gas Analyzer for SO,,

o Continuous Sulfate (if proven practical by NESCAUM and NJDEP),

e NOy/ NOy21 (anticipated to be conducted by Stockton State College in NJ),
e An On-Site Camera to observe visibility levels,”* and a

e Nephelometer.

The NJDEP plans to operate and maintain the monitoring site at the Brigantine Wilderness Area
for the foreseeable future, although this is contingent upon continued Federal and State funding.
Any network changes will be subject to a joint annual review process by both the NJDEP and the
USEPA.

Assuming continued availability of the IMPROVE monitoring data, New Jersey developed a
monitoring strategy that is representative of the Class I area, and addresses the transport of
pollutants from other areas to the Class I area. This program meets the requirements of 40
C.F.R. §51.305. The measurement of ozone and fine particulate concentrations, as well as
NO,/NOy, SO, and sulfate, along with the continued collection of data by the IMPROVE
program, will provide data from this location that can be used to assess transported pollutants
and their sources. Information that can be directly correlated with the on-site Nephelometer /
Camera will be collected and made available for analysis.

*'NO is the abbreviation for oxides of nitrogen; NOy is the abbreviation for total reactive nitrogen.
22 The camera results from Brigantine is available on a real time basis at http://www.hazecam.net/brigantine.html




5.0 EMISSION INVENTORY
5.1 Regional Emission Inventory

The USEPA approved the 2002 Emission inventory for New Jersey on July 10, 2006. New
Jersey also submitted this 2002 Base Year inventory to the USEPA’s National Emission
Inventory (NEI)> database as required by the Consolidated Emission Reporting Rule (CERR).
In addition, this 2002 inventory served as the baseline inventory for New Jersey’s 8-Hour Ozone
Attainment Demonstration State Implementation Plan (SIP), completed in October 2007, and the
PM,; s Attainment Demonstration SIP, proposed on June 16, 2008.

40 C.F.R. § 51.308(d)(3)(ii1) requires New Jersey to identify the baseline emission inventory on
which emission reduction strategies to improve visibility are based. Based on USEPA
guidance,” 2002 was identified as the baseline emission inventory year for regional haze. As
such, New Jersey and the MANE-VU states used 2002 as the baseline year for their Regional
Haze SIP. New Jersey worked with other MANE-VU states in contributing to the development
of the regional inventory compiled by the Mid-Atlantic Regional Air Management Association
(MARAMA).” Version 3 of the 2002 base year emission inventory was used in the regional
modeling exercise. Technical support documentation for the MANE-VU 2002 base year
inventory is presented in Appendix F. Emission inventory data files are available on the
MARAMA website at: http://www.marama.org/visibility/EI_Projects/index.html. The 2002
emission inventories from non-MANE-VU areas within the modeling domain were obtained
from other Regional Planning Organizations for their corresponding areas. The regional
planning organizations and inventories included the Midwest Regional Planning Organization
(MWRPO) - version K, and the VISTAS RPO - the G2 inventory.

This proposed Regional Haze SIP also includes a regional inventory for projected emissions for
2018 (i.e., the first planning period year). The MANE-VU states used the 2018 MARAMA
compiled inventory, version 3, as the future year inventory to evaluate the benefits of additional
control measures. The emission control scenarios used for this future year inventory include:

1. A combined on-the-books/on-the-way (OTB/OTW)* control strategy accounting for
emission control regulations already in place as of June 15, 2005, as well as some
emission control regulations expected to achieve additional emission reductions by 2009.

2. A beyond-on-the way (BOTW)?” scenario to account for controls from potential new
regulations that may be necessary to meet attainment and other regional air quality goals,
mainly for ozone.

2 65 Fed. Reg. 33268-80 (May 23, 2000) and http://www.epa.gov/ttn/chief/cerr/CERR_FR.pdf.

* USEPA. Emissions Inventory Guidance for Implementation of Ozone and Particulate Matter National Ambient
Air Quality Standards (NAAQS) and Regional Haze Regulations. United States Environmental Protection Agency,
Emissions Inventory Group, Emissions, Monitoring, and Analysis Division, Office of Air Quality Planning and
Standards, Research Triangle Park, NC, EPA-454/R-05-001, August 2005, Updated November 2005.

2 See http://www.marama.org/visibility

26 State Implementation Plan (SIP) Revision for the Attainment and Maintenance of the Ozone National Ambient
Air Quality Standard, 8-Hour Ozone Attainment Demonstration, Chapter 4 — Control Measures, page 4-1, Final,
October 29, 2007
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An updated scenario to account for additional potentially reasonable control measures. For the
MANE-VU region, these include: SO, reductions at a set of 167 EGU stacks which were
identified as contributing to visibility impairment at northeast Class I areas, implementation of a
low-sulfur fuel strategy for non-EGU sources, and implementation of a Best Available Retrofit
Technology (BART) strategy for BART-eligible sources not controlled under other programs.
Documentation for the future year estimations of EGUs and the remaining source sectors (non-
EGU sectors) is presented in Appendix F.

5.1.1 Components of the Regional Emission Inventory

40 C.F.R. § 51.308(d)(4)(v) requires a statewide emission inventory of pollutants that reasonably
anticipate to cause or contribute to visibility impairment in any mandatory Class I area. As
specified in the applicable USEPA guidance, the pollutants inventoried by the State of New
Jersey include:

e volatile organic compounds,

e nitrogen oxides,

o fine particulate matter (PM; ),

e coarse particulate matter (PM;),
e ammonia, and

o sulfur dioxides.

The emission inventories also include carbon monoxide (CO), but this pollutant does not
contribute to regional haze.

5.2 Emission Inventory Characteristics
5.2.1 Sulfur Dioxide (SO>)
Figure 5.1 shows SO, emissions trends in the MANE-VU states extracted from the NEI for the

2002 MANE-VU inventory,””* and the 2018 MANE-VU projections. All the states, including
New Jersey, show declines in the 2018 annual SO, emissions as compared to the 2002 emissions.

27 s1.:
ibid.
7 USEPA, 2005 http://www.epa.gov/ttn/chief/eiinformation.html
2 MARAMA 2004, http://www.marama.org/visibility/2002%20NEl/index.html
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Figure 5.1: MANE-VU State Level Sulfur Dioxide Emissions
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Note that Figure 5.1 only shows the SO, emissions from the MANE-VU states. Sulfur dioxide
emissions from the Midwest, VISTAS, and CENRAP states were also included in the modeling
to set the progress goal for the Brigantine Wilderness Area and SO, emissions from EGUs and
fuel burning sources in these regions were included in the regionally prepared inventories.
Figure 5.2 shows the contribution from different source categories to the overall, annual 2002
SO, emissions in the MANE-VU states. The chart shows that point sources dominate SO,
emissions, which primarily consist of stationary combustion sources for generating electricity,
industrial energy, and heat. Smaller stationary combustion sources called “area sources”
(primarily commercial and residential heating) are another important source category in the
MANE-VU states. By contrast, on-road and non-road mobile sources make only a relatively
small contribution to overall SO, emissions in the region,” except in New Jersey where the
contributions from on-road sources are more than that from area sources.

¥ NESCAUM, “Regional Haze and Visibility in the Northeast and Mid-Atlantic States,” January 2001.
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Figure 5.2: 2002 Annual SO, Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)

1.4

CT DE DC ME MD MA NH NJ NY PA RI VT

mmm AREA 3 NONROAD = ONROAD 3 POINT —O— Emission

Figure 5.3: 2018 Annual SO, Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)
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Figure 5.3 shows that point sources still dominate SO, emissions in New Jersey and in the
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5.2.2 Volatile Organic Compounds (VOC)

Volatile Organic Compounds (VOCs) are chemicals or mixtures of organic chemicals that
evaporate easily at room temperature. The USEPA defines VOC as any compound of carbon,
excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and
ammonium carbonate, which participates in atmospheric photochemical reactions.*® The VOC
inventory category is of interest primarily from the organic carbon perspective of PM, 5. From a
regional haze perspective, there is less concern with the volatile organic gases emitted directly to
the atmosphere and more with the secondary organic aerosol (SOA) that the VOCs form after
condensation and oxidation processes.

Figure 5.4: MANE-VU State Level VOC Emissions
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Figure 5.4 shows VOC emissions trends in the MANE-VU states extracted from the NEI for the
2002 MANE-VU inventory and the 2018 MANE-VU projections. All states show declines in
2018 annual VOC emissions as compared to 2002 emissions.

As seen in Figures 5.5 and 5.6, the VOC inventory is dominated by mobile and area sources.
On-road mobile sources of VOCs include exhaust emissions from gasoline passenger vehicles
and heavy duty vehicles as well as evaporative emissions from transportation fuels. VOC
emissions may also originate from a variety of area sources (including solvents, architectural
coatings, and dry cleaners) as well as from some point sources (e.g., industrial facilities and
petroleum refineries).

30 United States Environmental Protection Agency’s regulatory definition of volatile organic compounds can be
found at 40 C.F.R. 51.100(s).
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Figure 5.5: 2002 Annual VOC Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)
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Figure 5.6: 2018 Annual VOC Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)
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The Brigantine Wilderness Area is surrounded on three sides by the coniferous forests in the
Pinelands National Reserve, an internationally important ecological region of 1.1 million acres in
size and occupying 22 percent (%) of New Jersey's land area. It is the largest body of open space
on the Mid-Atlantic seaboard between Richmond, Virginia and Boston, Massachusetts. While
the biogenic emissions from the coniferous trees of the Pinelands area are thought to adversely
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affect visibility, New Jersey does not need to address them in this SIP for a variety of reasons.
The first is that the Congressional goal for visibility requires only the absence of all man-made
pollution by the year 2064 and not the reduction or absence of all biogenic emissions. Thus the
emissions from biogenic sources are accounted for in setting the natural background target goal
to be reached in 2064. Natural background levels assume that a certain degree of visibility
impairment is due to biogenic and other natural sources.

5.2.3 Oxides of Nitrogen

Oxides of Nitrogen (NOx) emissions contribute directly to visibility impairment in the eastern
United States by forming light-scattering nitrate particles. Nitrate generally accounts for a
substantially smaller fraction of fine particle mass and related light extinction than sulfate and
organic carbon at northeastern Class I sites. Notably, nitrate may play a more important role at
urban sites and in the wintertime. In addition, NOx may have an indirect effect on summertime
visibility by virtue of its role in the formation of ozone, which in turn promotes the formation of
secondary organic aerosols.”’

Figure 5.7 shows NOx emissions at the state level in the MANE-VU region. This increase is
most likely due to industrial sources and the transportation sector, as power plant combustion
sources have implemented modest emissions reductions during the same time period and better
inventory methods. NOy emissions from all states are projected to decline from 2002 to 2018.

Figure 5.7: MANE-VU State Level Nitrogen Oxide Emissions
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Figure 5.8 shows that mobile sources dominated the NOy emissions inventories for the states in
2002. Figure 5.9 shows that in 2018, the emissions are almost evenly distributed among all the
sectors.

3 NESCAUM, “Regional Haze and Visibility in the Northeast and Mid-Atlantic States,” January 2001
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Figure 5.8: 2002 Annual NOx Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)
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Figure 5.9: 2018 Annual NOx Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)
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5.2.4 Primary Particulate Matter (PM;o and PM;5)

Directly-emitted or “primary” particles (as distinct from secondary particles that form in the
atmosphere through chemical reactions involving precursor pollutants like SO, and NOx) can
also contribute to regional haze. For regulatory purposes, a distinction is made between particles
with an aerodynamic diameter less than or equal to 10 micrometers and smaller particles with an
aerodynamic diameter less than or equal to 2.5 micrometers (i.e., primary PM;o and PM, s,
respectively). Figure 5.10 and Figure 5.11 show PM;y and PM; s emissions for the MANE-VU
states for the years 2002 and 2018. PM;y and PM, 5 emissions from all states are projected to
decline from 2002 to 2018

Figure 5.10: MANE-VU State Level Primary PM;¢ Emissions
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Figure 5.11: MANE-VU State Level Primary PM; s Emissions
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Source attribution studies show that wood burning emissions may be a larger component of the
total PM mass in rural areas, like the Brigantine Wilderness Area, than in urban areas. In rural
areas, wood burning emissions may contribute five to ten percent of the total PM mass measured
at the monitoring site. Another important consideration in this regard is that residential wood
combustion occurs primarily in the winter months, while managed or prescribed burning
activities occur largely in other seasons. The latter category includes agricultural field-burning
activities, prescribed burning of forested areas and other burning activities.

Figures 5.12, 5.13, 5.14 and 5.15 show that area sources, small point sources located over a wide
area, dominate the primary PM emissions.’ The relative contribution of larger point sources is
larger in the primary PM; 5 inventory than in the primary PM, inventory since the crustal
component (which consists mainly of larger or “coarse-mode” particles) contributes mostly to
overall PM levels and not to primary PM, s levels. At the same time, pollution control
equipment commonly installed at large point sources is usually more efficient at capturing
coarse-mode particles.

Figure 5.12: 2002 Annual Primary PM;o Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 10° tons per year)
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32 . . S . .
The NEI inventory categorizes residential wood combustion and some other combustion sources as area sources.
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Figure 5.14: 2018 Annual Primary PM;o Emissions
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Figure 5.15: 2018 Annual Primary PM; s Emissions
100% 14

75% -+

]
L
1
[N
o

50% + —

I
T
o
o]

PMa.s million tly

Il

T
o
I

25% +

o ()
0% LX) '4.—.-._.—.‘ - “__‘ L 0.0
CT DE DC ME MD MA NH NJ NY PA RI VT

mm AREA 1 NONROAD 1 ONROAD 1 POINT —O— Emission

5.2.5 Ammonia Emissions (NH3)

Ammonium ion (formed from ammonia emissions to the atmosphere) is an important constituent
of airborne particulate matter, typically accounting for ten to twenty percent of total fine particle
mass. According to 1998 estimates, livestock, agriculture and fertilizer use accounted for
approximately 86 percent of all ammonia emissions to the atmosphere.” However, better
ammonia inventory data for the photochemical models is needed to simulate fine particle
formation and transport in the eastern United States. Because the USEPA does not regulate
ammonia as a criteria pollutant or as a criteria pollutant precursor, these data do not presently
exist at the same level of detail or certainty as for NOx and SO,.

To address the need for improved ammonia inventories, MARAMA, NESCAUM and USEPA
funded research at Carnegie Mellon University (CMU) in Pittsburgh to develop a regional
ammonia inventory.>* This study focused on three issues with respect to current emissions
estimates: (1) a wide range of ammonia emission factor values, (2) inadequate temporal and
spatial resolution of ammonia emissions estimates, and (3) a lack of standardized ammonia
source categories.

The CMU project established an inventory framework with source categories, emissions factors,
and activity data that are readily accessible to the user. With this framework, users can obtain

33 USEPA, National Air Pollutant Trends, 1900 — 1998, EPA 454/R-00-002, available online:
http://www.epa.gov/ttn/chief/trends/trends98/trends98.pdf, 2000b.

3*Davidson, C., Strader, R., Pandis, S., and Robinson, A., Preliminary Proposal to MARAMA and NESCAUM:
Development of an Ammonia Emissions Inventory for the Mid-Atlantic States and New England. Carnegie Mellon
University, Pittsburgh, PA. 7-Jan. 1999.
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data in a variety of formats®® and can make updates easily, allowing additional ammonia sources
to be added or emissions factors to be replaced as better information becomes available.*®*’

Figure 5.16 shows that estimated ammonia emissions were fairly stable in 2002 and 2018 for
MANE-VU states. Area and on-road mobile sources dominate the ammonia inventory as shown
in Figures 5.17 and 5.18. Specifically, emissions from agricultural sources and livestock
production account for the largest share of estimated ammonia emissions in the MANE-VU
region, except in the District of Columbia. The two remaining sources with significant emissions
contribution are wastewater treatment systems and gasoline exhaust from highway vehicles.

Figure 5.16: MANE-VU State Level Ammonia Emissions
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3 For example, the user will have the flexibility to choose the temporal resolution of the output emissions data or to
spatially attribute emissions based on land-use data.

3 Strader, R., Anderson, N., and Davidson, C., Development of an Ammonia Inventory for the Mid-Atlantic States
and New England, Progress Report, October 18, 2000, available online:

http://marama.org/rt center/MARAMAprogress10-18-00.pdf, 2000.

T NESCAUM, “Development of an Improved Ammonia Emissions Inventory for the United States,” December
2001.
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Figure 5.17

2002 Annual NH; Emissions
(Bar graph: Percentage fraction of four source categories,
Circle: Annual emissions amount in 106 tons per year)
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53 Source Retirement and Replacement Schedules

40 C.F.R. § 51.308(d)(3)(v)(D) requires New Jersey to consider source retirement

and replacement schedules. A full listing of the assumptions for equipment replacement in each
State can be found in the documentation for development of the 2018 MANE-VU inventory.”®
In developing the long-term strategy, source retirement and replacement schedules were
considered in the following areas when the 2018 inventory was developed:

Mobile Sources: The USEPA’s MOBILE6 model considers that a certain number of the
vehicle fleet in each State will be replaced every year by newer, less polluting vehicles.
This “fleet turn-over” to less polluting vehicles that meet the USEPA Tier II motor
vehicle standards was a component of the MOBILE6 modeling. These lower emissions
have been built into the 2018 inventory as well as the benefits received from lower sulfur
gasoline in on-road diesel and gasoline vehicles and the 2007 heavy-duty diesel
standards. The reasons for including the benefits from lower sulfur gasoline in on-road
diesel and gasoline vehicles and the 2007 heavy-duty diesel standards in the emission
projections for 2018 are discussed in Section 8. All new mobile source measures and
standards, as well as any benefits from implementation of individual State Inspection and
Maintenance programs and implementation of statewide Low Emissions Vehicle (LEV)
standards in applicable states, including New Jersey, were used in developing the 2018
inventory.

Electric Generating Units (EGUs): The MANE-VU 2018 inventory was developed
using the Integrated Planning Model (IPM) to forecast growth in electric demand and
replacement of older, less efficient and more polluting power plants with newer, more
efficient and cleaner units. While the output of the IPM model predicts that a certain
number of older plants will be replaced by newer units to meet future electric growth and
state-by-state NOy and SO; caps, New Jersey did not directly rely upon the closure of any
particular plant in establishing the 2018 inventory upon which the reasonable progress
goals were set. The IPM model results are not the basis upon which to reliably predict
plant closures and the issues of specific plant closures in New Jersey are addressed in the
“Reasonable Measures” Section of this document (see Section 8 of this document).

Non-Road Sources: The USEPA’s Non-Road model considers that a certain number of
non-road sources will be replaced every year by newer, less polluting vehicles and
equipment that meet the new USEPA emission standards for non-road sources. These
lower emissions were included in the 2018 inventory as well as the benefits received
from lower sulfur gasoline and diesel in off-road vehicles. Any new or proposed Federal
standards for marine or other engine types or fuel standards to lower the sulfur content
used in these engines were not assumed in creating the 2018 progress goal. The cutoff
point for nonroad sulfur content and fuel standards is 2004.*

* Development of the Emission Projections for the 2009, 2012, and 2018 for the NonEGU Point, Area, and Nonroad
Sources in the MANE-VU Region, Draft Technical Support Document, Prepared for the Mid-Atlantic Regional Air
Management Association (MARAMA), Prepared by MACTEC Federal Programs, Inc., December 7, 2006.
http://www.marama.org/visibility/Inventory%20Summary/MANEVU_Emission Projections TSD 022807.pdf

39 http://www.epa.gov/otag/models/nonrdmdl/nonrdmd12004/sulfur. txt
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Volatile Organic Compound (VOC) Sources: The 2018 MANE-VU inventory was
prepared with a certain replacement schedule for better controlled VOC sources which
lead to lower emissions in 2018 due to these controls. Examples of new air pollution
controls whose effectiveness is dependent upon replacement of the unit include portable
fuel containers and consumer products.

Wood-Burning Equipment: The 2018 MANE-VU inventory was prepared with a
certain replacement schedule for better controlled wood burning sources which lead to
lower emissions in 2018 due to the gradual implementation of these controls. A small
fraction of wood burning fireplaces and wood stoves are changed out each year in every
state and the incremental benefits of this change-out were assumed to accrue to 2018 and
beyond.
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6.0 BEST AVAILABLE RETROFIT TECHNOLOGY (BART)
6.1 Introduction

The Best Available Retrofit Technology (BART) requirement of Section 169A of the Clean Air
Act (42 U.S.C.§7491(b)(2)(A)) and implementing rules (40 C.F.R. Part 51, Appendix Y) are
intended to reduce visibility impairing pollutants emitted from existing stationary sources which
were grandfathered from the New Source Review (NSR) requirements of the Clean Air Act. The
visibility impairing pollutants are defined by the USEPA as sulfur dioxide (SO,), oxides of
nitrogen (NOy) and particles with an aerodynamic diameter less than or equal to 10 and 2.5 um
(i.e., PMjo and PM; s respectively).* The BART requirements apply to existing facilities having
any of 26 types of stationary sources which began operation between August 7, 1962 and August
7, 1977, with a cumulative potential to emit 250 tons per year or more of any single visibility
impairing pollutant and may reasonably be anticipated to cause or contribute to any visibility
impairment in a Class I area. Once the SIP is approved by the USEPA, the BART facility has up
to five years to install the appropriate controls and comply with the established emission
standards.”’ New Jersey plans to set a compliance date by rule, or a case-by-case SIP revision,
within the five year timeframe after USEPA approval of its Regional Haze SIP.

The 26 source categories under the Federal Clean Air Act that are subject to the BART
requirement for regional haze include the following types of stationary sources.

1) Acid Plants 14) Zinc Smelters

2) Petroleum Refineries 15) Iron and Steel Mills

3) Lime Plants 16) Aluminum Ore Production
4) Phosphate Rock Production 17) Copper Smelters

5) Coke Oven Batteries 18) Municipal Incinerators

6) Sulfur Recovery Plants 19) Sintering Plants

7) Carbon Black Plants 20) Secondary Metal Production
8) Lead Smelters 21) Chemical Plants

9) Fuel Conversion Facilities 22) Boilers

10) Power Plants 23) Petroleum Storage Facilities
11) Coal Cleaning 24) Taconite Ore Production
12) Kraft Pulp Mills 25) Glass Fiber Facilities

13) Portland Cement Plants 26) Charcoal Production

6.2 Description of BART-Eligible Sources in the State of New Jersey

The BART-eligible facilities in New Jersey are listed in Table 6.1. These facilities were
identified in an analysis conducted by the Northeast States for Coordinated Air Use Management
(NESCAUM) for New Jersey and other MANE-VU members using the methodology in the
guidelines in the BART Rule.* A detailed description of each BART-eligible facility and the

%070 Fed. Reg. 39160 (July 6, 2005)
170 Fed. Reg. 39158 (July 6, 2005)
240 C.F.R. pt. 51, Appendix Y
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identification process is included in the MANE-VU Five-Factor Analysis of BART-eligible
Sources™, and is included in Appendix G.

The NJDEP requested by letter from Director O’Sullivan, dated November 1, 2006, (See
Appendix G) that each of these facilities review and confirm their applicable emissions units,
and informed the facilities of New Jersey’s intention to propose rule changes requiring a top-
down evaluation of available control options for each affected emission unit to address BART
requirements.

Table 6.1: BART-Eligible Facilities in the State of New Jersey

Source Pollutants Location (County) Facility I.D
PSEG — Hudson NOy, SO,, PM Hudson 12202
Amerada Hess NOy, SO, Middlesex 17996
ConocoPhillips NOy, PM, SO, Union 41805
Sunoco Eagle Point NOy, PM, SO, Gloucester 55781

The BART-eligible facilities in New Jersey fall into two of the 26 targeted categories, petroleum
refineries and power plants. The State has also identified petroleum refineries and electrical
generating units for further multi-pollutant air pollution control as part of New Jersey’s revisions
to its State Implementation Plans to attain the 8-hour ozone and PM; s standards.

6.3  Determination of BART Requirements for Identified BART-Eligible Sources and
Analysis of the Best System of Control for Each Source through Proposed
Regulation

New Jersey commits to establish rules, or operating permit requirements, in accordance with the
New Jersey Administrative Procedures Act (APA), (N.J.S.A. 52:14B-1 et. seq.) and the New
Jersey Air Pollution Control Act (APCA), (N.J.S.A.26:2C-1 et. seq.), requiring each BART-
eligible facility to perform a top-down analysis to determine the Best Available Retrofit
Technology for its BART-affected emission units. BART-affected emission units are those with
start-up dates between August 7, 1962 and August 7, 1977, and having cumulative potential
emissions for SO, or for NOy greater than 40 tons per year for such pollutant(s), or for PM,g
greater than 15 tons per year of such pollutant. A case-by-case BART analysis is required to
address air pollution control measures for each pollutant that exceeds the plant-wide thresholds.**
As a result of its final 8-Hour Ozone SIP and proposed PM, s commitments, New Jersey will also
propose multi-pollutant rules regulating many of the affected emission units located at the
BART-eligible facilities and similar facilities. These rules will include boilers that serve electric
generating units (EGUs), and certain refinery operations such as fluid catalytic cracking units
(FCCUgs), flares and process heaters. See Table 6.2.

# Mid-Atlantic/Northeast Visibility Union Regional Planning Organization. “Draft Five-Factor Analysis of BART-
Eligible Sources.” February 7, 2007
* 70 Fed. Reg. 39117 (July 6, 2005)
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Table 6.2: Control Measure Commitments by the State of New Jersey

Rule Category Rule Summary Compliance Date

Coal-fired boilers* | PM, 0.0300 Ib/MMBtu (existing control) December 15, 2012

serving EGUs 0.0150 Ib/MMBtu (new, modified, or (unless subject to
reconstructed particulate control) consent decree)

SO,, 0.150 Ib/MMBtu on 30-day rolling avg
and 0.250 Ib/MMBtu on 24-hour daily basis
NOy, 1.50 Ib/MWh

Petroleum Refineries**

FCCUs To be proposed To be determined
Flares To be proposed during rulemaking
Heaters and boilers To be proposed (unless subject to

consent decree)

BART Case-by-case determination

Notes: *rule proposed on August 4, 2008 in NJR
**rule commitment from New Jersey’s final 8-hr Ozone SIP and the proposed PM; 5 SIP

The multi-pollutant refinery rule will include provisions that establish procedures to perform the
top-down BART analysis to determine BART for each BART-affected emission unit located at
identified refineries, and set a schedule for installation of BART.

In regard to BART-affected emission units at PSEG — Hudson Generating Station, New Jersey
will require PSEG to perform the required top-down analysis as a condition of its Title V
Operating Permit. NJDEP will submit to the USEPA a single source revision to the State
Implementation Plan addressing control of BART units at this facility. Unit 2, the only coal-
fired boiler at PSEG — Hudson Generating Station, is subject to a consent decree requiring
additional controls in 2010.

Beginning in 2000, the USEPA and NJDEP have entered into, or continue to negotiate, consent
decrees (CDs) addressing air contaminant emissions from the petroleum refineries in New
Jersey. These consent decrees require implementation of control technologies, performance
standards, emissions caps, and optimization plans to achieve significant reductions of SO, NOx
and PM, as well as additional reductions of benzene and VOCs. The focus of the consent
decrees include fluidized catalytic cracking units (FCCUs), heaters and boilers (and fuel gas
combustion devices), flares, and sulfur recovery units. See Appendix G for the applicable
consent decrees. Many of the units covered by the consent decrees have also been identified as
affected units at BART-facilities. All BART-affected units, including those covered by the
consent decrees, will be required to perform a top-down BART analysis, which may result in
additional air pollution control being required.

Given the State’s commitment to establish rules as part of the 8-hour ozone and PM; s SIPs, and
the consent agreements and enforcement initiatives which apply to the BART-eligible facilities,
the State does not expect that the BART analyses will identify significant additional emission
reductions. For example, the PM, NOy and SO, air pollution controls being installed on the Unit
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2 coal-fired boiler at PSEG — Hudson Generating Station, pursuant to a consent decree (CD), will
satisfy BART requirements. The emission limits for this coal-fired boiler are consistent with the
USEPA’s presumptive BART limits for SO,,* and more stringent than those established for
NO,.*® Other operations at this facility, such as the coal handling systems, are not subject to the
presumptive norms, and will need a case-by-case evaluation and may need to reduce emissions
to comply with BART.

6.4  Analysis of Visibility Improvement Achievable from all BART Sources in the
Region

One of the factors which can be considered in the BART analysis is a determination of whether
the emissions from the unit reasonably cause or contribute to visibility impairment in any Class I
area. In June 2004, the MANE-VU Board made a decision” that if a source is eligible for
BART, it is subject to BART regardless of its modeled visibility impairment from the specific
unit. To examine the visibility impacts from the BART-eligible facilities, MANE-VU chose to
use the cumulative assessment of contribution option*® to analyze the contribution to visibility
impairment of all BART-eligible facilities within the region. As a result of NESCAUM’s
cumulative assessment (NESCAUM, 2006b) of the sources in MANE-VU, it was determined
every BART-eligible facility contributes to visibility impairment to some degree.” New Jersey
agrees with the use of a cumulative assessment and will not include source specific visibility
assessment as an exemption criterion in its BART rules.

*® 70 Fed. Reg. 39132 (July 6, 2005)
%% 70 Fed. Reg. 39135 (July 6, 2005)
7 Mid-Atlantic/Northeast Visibility Union Regional Planning Organization. “Draft Five-Factor Analysis of BART-
Eligible Sources.” February 7, 2007
70 Fed. Reg. 39163 (July 6, 2005)
* Mid-Atlantic/Northeast Visibility Union Regional Planning Organization. “Draft Five-Factor Analysis of BART-
Eligible Sources.” February 7, 2007



7.0 CONTRIBUTION ASSESSMENT OF STATES CAUSING OR CONTRIBUTING
TO VISIBILITY IMPAIRMENT IN THE BRIGANTINE WILDERNESS AREA

7.1 Introduction

The Regional Haze Rule (40 C.F.R. § 51.308 (d)(1)(B)(iv)) requires that New Jersey consult
with those states which may reasonably be anticipated to cause or contribute to visibility
impairment in the Brigantine Wilderness Area when establishing the progress goal for the area.
The identified states are then required to demonstrate that they have included in their
implementation plan all measures necessary to obtain their share of emission reductions needed
to meet the progress goal for the area (40 C.F.R. § 51.308(d)(3)(ii)). New Jersey relied upon the
contribution assessment work performed for the Mid-Atlantic / Northeast-Visibility Union
(MANE-VU) by the Northeast States for Coordinated Air Use Management (NESCAUM) to
determine which states contribute to visibility impairment at the Brigantine Wilderness area.
The contributory assessment is included as Appendix H of this document. MANE-VU used
several techniques, rather than rely upon one single method, to assess which states contribute to
visibility impairment in MANE-VU Class I areas. A summary of those techniques is discussed
in this section.

7.2 Contribution Assessment

MANE-VU’s assessment, as well as those of the VISTAS and Midwest RPO as evidenced in
Appendix H of this document, concluded that sulfates were the predominant pollutant
responsible for causing visibility impairment in the northeastern United States in the period,
2000 - 2004. See Figure 7.1 for Brigantine. This is due to the hydroscopic and optical properties
of the sulfate particles. As a result, sulfates were the focus of the efforts to identify reasonable
measures to set the 2018 reasonable progress goal. New Jersey is also implementing measures to
reduce carbon emissions, the second largest contributor to haze. See Section 9.7.

Figure 7.1: Role of Sulfate in Visibility Impairment at Brigantine Wilderness Area
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The techniques used in MANE-VU’s contribution assessment are discussed in the next
subsections. These methods are based on emission inventory and meteorological data analysis as
well as three dimensional models which considered emissions, meteorology and the atmospheric
process.

7.3 Contribution Assessments Based on Emissions Inventories

Two data analysis methods were developed that directly combine emission inventory data with
meteorological data in order to provide first-order contributions to observed sulfate from
individual states. The first approach, known as “Q/d,” evaluates the state contribution as a ratio
of the total SO, emissions from that state and the distance from the state to the receptor. States
and sources were assigned wind sectors to account for prevailing wind patterns in establishing
contributions. The second approach, known as “Emissions times Upwind Probability,” evaluates
each state’s contribution by considering wind patterns. This approach determines the residence
times at particular location for the air parcels using back trajectories. See Appendix A of the
MANE-VU Contribution Assessment for a more detailed description of trajectory methods. The
back trajectory-derived residence times for the air parcels were mapped onto a grid to create a
“residence time probability field,” which was then multiplied by an SO, emissions field to obtain
estimated source contributions. The results of these two approaches are computed for Class I
areas in and around the MANE-VU region.

7.3.1 Sulfur Dioxide Emissions Divided by Distance

For specific receptor locations, like a Class I visibility area, relative impacts from an upwind
source decrease with increasing distance from the source as pollutants are dispersed in the
atmosphere and removed through deposition. For a non-reactive primary pollutant, the
relationship between down wind concentrations at a receptor and emissions from a source can be
approximated as a function of 1/d*, where d represents the distance between the source and the
receptor. For secondary pollutants like sulfate, where reductions in ambient concentrations occur
as a result of atmospheric processes other than dispersion, including deposition of sulfate on
surfaces, the relationship between down wind concentrations at a receptor and emissions from a
source is better characterized by the function 1/d.”® During regional sulfate episodes when sulfur
conversion rates are enhanced by the presence of gas and aqueous-phase oxidants, pollutant
concentrations decline even less rapidly with distance as accelerated aerosol formation rates
work to both generate more sulfate and reduce the remaining sulfur available for deposition
(deposition rates are roughly an order of magnitude slower for sulfate than for SO5).

Table 7.1 shows the relative contribution of states and Canadian provinces on Brigantine
Wilderness area. The principal contributors of sulfate to the Brigantine Wilderness Area,
according to the Q/d method, include the mid-western states of Indiana and Ohio, as well as
Pennsylvania and New York.

% MANE-VU Contribution Assessment. August 2006



Table 7.1: 2002 SO, Emissions over Distance Impact (ug/m‘"’)51

STATE BRIGANTINE EMISSIONS
Pennsylvania 0.38 1,090,562
Ohio 0.27 1,273,755
Maryland 0.24 292,970
West Virginia 0.16 573,136
New York 0.15 341,493
Indiana |  0.14 | 914,039 |
North Carolina 0.14 510,452
Virginia 0.14 309,709
New Jersey 0.14 64,437
Georgia 0.11 605,040
Kentucky | 0.11 | 521,583 |
Delaware 0.10 83,549
Illinois 0.07 642,264
Tennessee 0.07 423,705
Alabama 0.07 548,054
Michigan |  0.06 | 432,166 |
Florida 0.06 537,327
Texas 0.05 849,831
South Carolina 0.05 262,867
Missouri 0.05 361,911
Massachusetts | 0.03 | 123,754 |
W isconsin 0.03 263,040
Kansas 0.01 136,104
New Hampshire 0.01 53,772
Minnesota 0.01 124,151