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Executive Summary

This report was prepared by the Northeast StateSdordinated Air Use
Management (NESCAUM) as part of an effort to asstistes and tribes in implementing
the Best Available Retrofit Technology (BART) remgments of the Regional Haze Rule.
The Regional Haze Rule requires states to deterthanenost stringent technologically
feasible system of controls that can reasonabindtalled at each facility determined to
be BART-eligible. Criteria that determine whetlespecific control technology is
deemed reasonable include: cost of the contrdigraontrol technology in use at the
source, energy and other non-air quality envirortalémpacts, remaining useful life of
the source, and the degree of visibility improvetranticipated to result from installation
of the controls.

This report provides information designed to asstestes as they determine what
emission limits and controls are necessary foDieeember 17, 2007 SIP submittal.
This SIP submittal requires that states submutaol sources eligible for BART, a
BART determination for each source, and a compéasahedule for installing controls.
This report seeks to provide states with resou@esmplete this task. The report
provides information on BART requirements, BARTafatination, BART modeling and
other resources to assist states in the BART psoc8tates will need to conduct an
individual analysis for each facility prior to makj a BART determination. This
information is intended to facilitate that proceyscollecting available information into a
single reference document.

The report finds that the BART program could repre a significant emission
reduction opportunity for the Northeast and Midahtlic States if implemented strictly.
Electrical generation units (EGUSs) represent tleagpst potential single source category
for emission reductions but due to EPA’s deternmmathat CAIR will serve as BART
for covered facilities there may be a reductioBART effectiveness from this category.
BART may vyield particulate matter emission reduasidrom EGUs however, since
CAIR only applies to nitrogen oxides (NPand sulfur dioxide (S& emissions. In
addition, states that choose to use the flexibfityvided in the BART rule may be able
to “harvest” the emissions reductions from sevetiaér source sectors in that refinery,
cement plant and ICI boiler RACT programs beingsidered for NAAQS compliance to
maximize emission reductions under the BART program

Vi
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1. INTRODUCTION

1.1. Overview of Regional Haze Program

In 1977, Congress outlined goals in the federaa@l&ir Act (CAA) to restore
pristine visibility conditions in national parks@wilderness areas. Section 169 of the
CAA calls for the prevention of any future, and teenedying of “any” existing, man-
made visibility impairment in all Class | areasJpon adoption of this legislation, EPA
took relatively modest steps to remedy visibilitypiairment at Class | areas around the
country. Control measures were largely confinedddressing plume blight from
specific pollution sources near Class | areas. ¢&l@n, these actions did little to address
the pervasive, regional nature of haze throughmietastern United States. Most of the
regional emission reductions occurred through imgletation of other CAA programs,
such as the National Acid Rain Program.

Subsequent to the adoption of the 1977 goals,iligilm the nation’s Class |
areas continued to deteriorate. In eastern aagasage visual range decreased from 90
miles to 15-25 miles. In the West, visual rangereased from 140 miles to 35-90 mifes.
Given the lack of improvement in visibility, the UEPA issued a new set of regulations
in 1999 (64 Fed. Reg. 35,714, July 1, 1999) aintexthieving visibility goals by 2064.
These rules, commonly known as the “Regional Haze ,Rdeveloped a program to
restore natural visibility conditions at Class é@s across the country. Under the
Regional Haze Rule states or tribes are requireévelop and submit State
Implementation Plans (SIPs) or Tribal Implementafans (TIPs) to EPA by December
17, 2007. EPA requires these plans to:

« Demonstrate states’ efforts to make reasonabler@ssgowards the 2064
national visibility goals.

» Create a long-term strategy for achieving the matfioegional haze goal
with an implementation period to 2018 and reassessgvery ten years
thereafter.

» Identify sources subject to the Best Available Bi#tiTechnology
(BART) provisions and determine controls for thasés. BART
provisions provide a mechanism for achieving vigipimprovements in
haze SIPs.

1.2. Overview of BART Rule

In June 2001, EPA released a proposed rule on BARiis rule outlined the
method for determining if a facility is eligiblef@ART, subject to BART provisions,
and methods for conducting a BART control review.

In 2002, industry groups challenged the method BBE#ined in the Regional
Haze Rule to determine the degree of visibility ioy@ment resulting from application

! The Class | designation applies to national parks exce&dd@ acres; wilderness areas and national
memorial parks exceeding 5,000 acres; and all internatianias phat were in existence prior to 1977.
2 http://epa.gov/oar/visibility/what.html
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of BART controls. Under EPA’s interpretation oetktatute, a state would deem sources
subject to BART if they emitted emissions into agephic area or region that likely
transports pollutants downwind into a protectecar® May 2002, the D.C. Circuit

Court of Appeals agreed with industry petitionemnd &acated those portions of the
Regional Haze Rule dealing with BART.

In June 2005, EPA released the final BART rulendér the final rule, the BART
program requires states to develop an inventospafces within each state or tribal
jurisdiction that could be subject to control. &feally, the rule:

» Outlined methods to determine if a source is “reabty anticipated to cause or
contribute to haze;”

» Defined the methodology for conduction of a BAR©tol analysis;

* Provided presumptive limits for electricity gen@mgtunits (EGUSs) larger than
750 Megawatts;

* Provided a justification for the use of the CleanlAterstate Rule (CAIR) as
BART for CAIR state EGUs.

Beyond the specific elements listed above, EPAipeaiithe states with a large
amount of latitude to implement the BART prografhe following section provides
information on the BART eligibility determinatiomd control review process.

1.3. Overview of BART Process

The BART program applies to facilities in one 6fsburce categories that have
units installed and operating between 1962 and 18ffvthe potentiato emit more than
250 tons per year of a visibility impairing pollata Once a source is found to be BART-
eligible it must undergo a case-by-case analysietermine if what emission controls
are appropriate. The BART process has three stBipsse steps include:

* Determining if a source is BART-eligible;

» Determining if a source reasonably causes or dargs to visibility impairment
in any Class | area;

» Determining if additional controls or emission limare necessary (BART
determination).

1.3.1.BART eligibility

There are three factors used to determine if aceas BART-eligible under the
CAA. Applicability is limited to those sources tha

1. Are in one of 26 specific source categories astified in the Clean Air Act
(see Table 2.1 for a list of these categories);
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2. Have units that were in existence on August 7, Faiiit had not been in
operation for more than fifteen years as of tha dprior to August 7, 1962);

3. Have a potential to emit (PTE) 250 tons per ye&Y)lor more of any single
visibility impairing pollutant from units that safy criterion #2. These
pollutants include SE NOx, VOCs, PMpand ammonia. EPA in the final
Regional Haze rule, however, allowed states fléikhin addressing
ammonia and VOC sources.

Appendix B contains detailed information on MANE-WWBART eligibility process.

1.3.2.Cause or contribute to visibility impairment in a Class | area

Once a facility is found to be “eligible” for ti2ART program, states must
determine if that facility causes haze or conteisub the formation of haze at any Class |
area. EPA’s 2005 rule outlines three options tewmeine if a source reasonably causes or
contributes to regional haze in any Class | aréaese options include:

* Individual source assessment (Exemption ModelirgY his assessment uses
CALPUFF or other EPA approved modeling methodssuRe of modeling
would be compared to natural background conditideiBA defined “cause” as an
impact of 1.0 deciview or more and “contribute”asimpact of 0.5 deciview or
more. The rule, however, gave states discreti@etdéower thresholds for
contribution.

* Cumulative assessment of all BART "eligible sourfes Under this method, a
state can choose to find that all eligible souaressubject to BART. This
method could also be used to analyze an area’silzoidn to visibility
impairment and demonstrate timatsources are subject, based on cumulative
modeling.

* Assessment based on model plant$his method provides a mechanism to
exempt sources with common characteristics thatoaned not to impair visibility
at Class | areas.

1.3.3.BART determinations

Once a facility has been identified as BART-eligiand found to cause or
contribute to haze in a Class | area, it must condan engineering review to determine if
the installation of new control requirements isra@ppiate. This review takes into
consideration five factors:

* Cost
* Energy and non-air environmental impacts
» Existing controls at source

3August 7, 1977 is the date that Congress adopted theCl8ad Air Act Amendments.

1-3
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* Remaining useful life of source
* Visibility improvement reasonably expected from teehnology.

1.4. Overview of Report

This report is intended to integrate all the infiation states could use to finalize
their BART information for the December 2007 SIBmittal. This report provides an
overview of MANE-VU’s BART process, BART determimats, BART modeling, and
BART resources. A brief review of the findings ahdir implications can be found in
Appendix G, which, at this time, is only availabdethe individual state agency charged
with conducting BART reviews for the specific fatds.
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2. MANE-VU BART PROCESS

The following sections provide an overview of BARGtivities undertaken by
MANE-VU and guiding actions for the region.

2.1. BART Workgroup

MANE-VU formed the BART workgroup as part of anatfto assist states and
tribes as they prepare to comply with the Best kade Retrofit Technology (BART)
requirements of the Regional Haze Rule. Membeiishipe MANE-VU BART
workgroup is open to states and tribes in the MANEfegion, EPA regional offices
and the Federal Land Management agencies. Thigogvorked together to refine the
BART-eligible identification process. In additiaime group has developed
recommendations to the MANE-VU Directors on assuomstfor identifying BART-
eligible sources and in making BART control deterations. To date, states have made
substantial progress in identifying sources thatBkRT-eligible. This, however, is only
the first step in the process. Once a sourceestitied as “BART-eligible,” an analysis
must be conducted to determine what will constiBART for each facility.

2.2. BART Recommendations

The Regional Haze Rule requires states to deterthim most stringent
technologically feasible system of controls that o@asonably be installed at each
facility eligible for BART. The BART workgroup deloped a list of recommendations
for the BART control process that have been apptdoyethe MANE-VU Directors. The
recommendations include overall BART policies apécific “presumptive” levels and
types of control. These recommendations will seava regional foundation for
conducting BART engineering reviews on a statetyesbasis. The recommendations
have been grouped by the three steps of the BABdegs that they affect.

2.2.1.Recommendations regarding BART eligibility:

* Any BART-eligible facility may “cap-out” of BART \a a permit emission limit,
however all permit modifications must be finalizgdior to December 16, 2006
in order to eliminate BART eligibility.Caps must limit emissions from BART-
eligible units below 250 tons per year of any vlgipimpairing pollutant. Caps
must be in place prior to December 16, 2006 in oil@&nable states to take
action to get permit limitations in place and agkiemission limits prior to SIP
public notice and hearing processes.

» If data do not existo accurately determine the installation datesfoission
unit(s) within a facility then the unit will be treated as though it is withihe
BART date range unless the facility can provide pfatherwise (i.e., proof that
the unit was in operation prior to 1962)Many states are having difficulty
identifying installation dates for pre-1977 uniill states felt they could easily
identify post-1977 units. Therefore, the workgraupported a policy position
that when the state could not accurately deteritmeéin existence" date, the

2-1
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burden of proof lay with the facility in provingahthe unit was installed prior to
1962.

2.2.2.Recommendations regarding BART control reviews

» If a source is eligible for BART, it is subject the BART determination process
(i.e., no exemptions will be given; note this daesnecessarily mean that
controls will be required).

* Regional performance standards or cost thresholde appropriatefor many
individual categories of BART-eligible sources. €limext section contains an
initial round of recommended presumptive levelsattrol for EGUs, industrial
boilers, and cement kilns. The workgroup may develdditional presumptive
levels in the future.

* Remaining useful lifeof a source will be considered in the followingywa
Facilities have the option tther control a BART-eligible facility prior to 203
or accept a federally enforceable permit limitatiam retirement date prior to
December 16, 2006.

» Control technology in place will likely have to lmkealt with on a source-by-
source basigi.e., no regional recommendation).

* Energy and non-air quality environmental impacts MWikely have to be dealt
with on a source-by-source bagise., no regional recommendation). The
workgroup, however, is still considering regioret@mmendations for non-air
quality environmental impacts.

2.3. Recommended Presumptive BART Levels of Control

The workgroup reviewed other regional controliaives and attempted to
harmonize those efforts with BART. This reviewuksd in the development of a
recommended level of presumptive control for EGOAIR and non-CAIR units) and
industrial boilers. In addition, the group deveddm list of control technologies that
must be reviewed for cement kilns. Specific infation on presumptive levels is
provided below:

Non-CAIR EGUs:
e SO,— Coal-95% control or 0.15 Ib/MMBtu*
Oil - 95% control or 0.33 Ib/MMBtu (0.3% sulfuoctent)*

b NOX
0 in NOx SIP call area, extend use of controls to year-doun
o 0.1-0.25 Ib/MMBLtu, depending on boiler and fugdd

e PM - 0.02 - 0.04 Ib/MMBtu**

CAIR EGUs:



BART Resource Guide - DRAFT document, do copy or distribute Page 2-3

* SO, — CAIR requirements
* NOx — CAIR requirements
* PM -0.02- 0.04 Ib/MMBtu**

If an EGU is only enrolled in CAIR for one or twolfutants, it still must complete an
analysis for the remaining visibility impairing jaants such as particulate matter.

Industrial Boilers
* SO, —90% control, MACT acid gas control level, IRACT, or 0.55 Ib/MMBtu
(0.5% fuel sulfur limit)
d NOx
o 0.1-0.4Ib/MMBtu, depending on boiler and fugdeg**
* PM -0.02-0.07 Ib/MMBtu

Cement Kilns
No common emission threshold has been identifibé. fdllowing lists, however,
recommend control technologies to evaluate.
. SC)2
0 in process removal
o0 wet or dry scrubbers
o conversion from wet kiln to dry kiln
d NOx
o Combustion optimization
Low NOx burners
Secondary combustion control (SNCR/SCR)
Mid-Kiln firing
Flame shape adjustment

o O O0Oo

(@)

baghouse
electrostatic precipitator
0 baghouse/ESP upgrades of existing controls

o

*Consistent with EPA presumptive BART for EGUs and OT@htrol Strategy
** PM measures are based on front-half (Method 5) particutatiter measures
*** Consistent with OTC Control Strategies and NSIP call emission limits

2.4. BART Trading

EPA proposed rules regarding BART trading in Z0¥5. As of the writing of
this report, final rules had not been promulgatéte 2005 EPA proposal (see
Appendices) requires that a trading program dematestesults better than those
achieved by the source-by-source BART program hatdll BART sources in a sector
participate. The MANE-VU BART workgroup continuaslie interested in and
investigate the possibility of developing a BAR&ding program but several significant
barriers exist, including limited resources to ngma trading program.
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3. BART DETERMINATIONS

In determining what system of controls constiBifeR T, the category of fossil-
fuel fired steam-electric plants with greater t@&9 MMBtu/hr heat input (hereafter
Electrical Generating Units or EGUSs) have been iciemed separately. Many options for
reducing emissions from this category of sourcést @xnd are widely available. While
options for reducing emissions from the other 258 Aeligible source categories also
exist — and in many cases are the same optionsyse@GUs — they are often more
source-specific with respect to their applicabibtycapital costs. We begin the
discussion of BART determinations with EGUSs.

3.1. EGUs

The BART-eligible EGUs in MANE-VU represent thedast emissions
reduction potential among the various BART-eligibteirce categories. The population
of BART-eligible EGUs within the MANE-VU domain cdre broadly divided into three
groups:

» Those in states eligible for participation in th&SUEPA Clean Air Interstate

Rule (CAIR) program on a year-round basis (DelawBistrict of Columbia,
Maryland, New Jersey, New York and Pennsylvdois&SG, and NQ),

* Those in states that participate in the season#R@Pogram (Connecticut

and Massachusetts for summertimel@nd

* Those in states that are not eligible to parti@patthe CAIR program

(Maine, New Hampshire, Rhode Island, and Vermont).

Given the decision by the US EPA that CAIR willisBtthe SQ and NQ requirements
for BART, a discussion of those CAIR facilitiessisparated from the non-CAIR EGUSs.
We then turn in section 3.1.2 to considerationa#BBART determinations are
conducted for other EGUs.

3.1.1.CAIR

The Clean Air Interstate Rule — or CAIR — is a eapl trade program for S@nd
NOx emissions intended to address interstate transptrese pollutants. By requiring a
large number of eastern states to reduce emissfdhgese pollutants, the level of
transported sulfate and nitrate fine particulatét@naas well as ground-level ozone and
precursor pollutants, is anticipated to be greatjuced. Whether this regulation will
deal adequately with transported air pollution @agrecursors in the context of NAAQS
attainment is a larger question, but within theteghof the CAIR regulation, the states’
ability to seek emissions controls from upwindesabeyond those required under CAIR
is limited. There is an opportunity; however, &iditional emission reductions through
the Regional Haze Rule’s Reasonable Progress @odlthe inter-RPO consultation
process where addressing national visibility gosdy also help achieve compliance with
various other mandated Clean Air Act programs.

EPA has stated that a state’s participation inGA&R program will satisfy the
BART control requirements for BART-eligible EGUsathare also subject to the CAIR

3-1
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provisions. Those facilities, however, will stikad to conduct an analysis for PM. This
includes all BART-eligible EGUs in Delaware, Distrof Columbia, Maryland, New
Jersey, New York, and Pennsylvania. EGUs locaté&bnnecticut and Massachusetts
are also included in the CAIR program, but onlydaone season NO

While BART determinations still must be conductedd | BART-eligible
sources, it is anticipated that in CAIR states paido of the CAIR program will satisfy
BART for the BART-eligible EGUs patrticipating ingiCAIR program for the specific
pollutants covered under the rule. This meansah&tates must still consider whether
PM and VOC controls are warranted at facilities k@h®Q or NOx controls may be
covered under CAIR. In addition, CAIR-participegiEGUs in Delaware, New Jersey,
Connecticut and Massachusetts will still have enidy appropriate S©controls to
serve as BART, as well as controls for Ni@ the non-ozone season (October through
April). ldentification of controls for these pollutantswever, must be done with proper
consideration of the statutory factors containethe\BART regulations as for any other
pollutant. Discussion of issues related to thigideination for potential PM, VOC, or
non-ozone season N@ontrols is in the following section and is germdar all controls
—including SQ and ozone season NG- being considered by the non-CAIR states of
Rhode Island, New Hampshire and Mafne.

3.1.2.Statutory factors

The BART determination process includes an engingeeview, which requires
the identification of the most stringent technotadlly feasible system of controls that
can be installed at a facility. An engineeringiegwfor each facility in the MANE-VU
region will be time-consuming and labor intensiver states like New York or
Pennsylvania, which have a large number of BARGHelé sources, it may be more
efficient to conduct the mandatory review of statytfactors — and here we are primarily
thinking of energy and non-air quality environmeriégtors, other controls already in
place, and degree of visibility improvement thatldaresult from installation of controls
— prior to conducting a detailed engineering reviemsome facilities. The degree of
visibility improvement must be considered in comgtion with the other statutory factors,
but this analysis can be done before the engingeeview. For many facilities, these
statutory considerations could eliminate the reabtminstallation of controls and
obviate the need for an engineering review.

Regardless of which system of controls or corgt@tegy is identified as meeting
the objectives of the BART program, states areireduo consider (1) the cost of
compliance, (2) any energy or non-air quality imtpaaf compliance, (3) any existing
pollution control technology in use at the sou(dg the remaining useful life of the
source, and (5) the degree of visibility improveiriat may reasonably be anticipated
from the use of BART. Given that EPA has estaklish presumptive level of SO
control for previously uncontrolled EGUs greatearitv50 MW that is consistent with the
MANE-VU recommendation for all EGUs, if a stateltethat the MANE-VU

* Note that Vermont has no known BART-Eligible sources.

3-2
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presumptive levels of control are appropriate andividual EGU facility, states will not
necessarily have to justify the imposition of Sntrols, but may have to justify why
NOx and PM controls are reasonable at the levels fspeéthrough a statutory factor
analysis as described in EPA guidance. If, atterew of the statutory factors, a state
still believes that controls on the BART-eligibkcflities are reasonable, then a full
engineering review should be conducted in ordestablish the most stringent
technologically feasible system of controls thaappropriate for that facility. Resources
to assist in this process are discussed in thewollg section.

3.1.3.Engineering reviews

The engineering reviews should consider contiitelogies that have been
discussed in the MANE-VU documeniissessment of Control Technology Options for
BART-Eligible Sources (Appendix C1). Chapter 2 of that document prosideletailed
listing of pre-combustion, combustion and post-castion options for a variety of EGU
types that are prevalent in the MANE-VU regionfohmation regarding the typical
installation costs for these facilities has alserbmcluded. States, however, are
responsible for reviewing these data to ensure iapsesent facility-specific installation
costs. Other sources of control technology infdromaecan be found in US EPA
guidance documents (especially its RACT/BACT/LAHRacinghouse). In addition,
other RPOs have developed information beyond vehaiciuded in the MANE-VU
Assessment. Finally, STAPPA/ALAPCO has also dgwatioa control technology
assessment for particulate matter that reviews E&@idsmany other categories of point,
area, and mobile source emissions (see Chapterdalfiitional resources).

3.1.4. MANE-VU staff BART recommendations

MANE-VU staff developed preliminary BART contradcommendations, where
possible, based upon review of facility data, idahg their emission characteristics and
controls already in place. Complete data for nfacifities are still not available and
thus MANE-VU staff was limited in its ability to g#elop recommendations for many
facilities in some states. For each state, a agpapreadsheet has been created with all
of the relevant information compiled along withtieology or program recommendations
for states to consider as a starting point. Tlaesdased on consideration of control
technologies in place and the presumptive levetbéshed by the MANE-VU BART
workgroup. These spreadsheets are available tstdte agencies and are not public at
this time. These data will continue to evolve tases and MANE-VU staff continues the
process of conducting BART determinations oveméxet several months.

3.2. Other Industrial Sources

In addition to EGUSs, there are 25 BART-eligibleéegpories including cement
plants, paper and pulp facilities, and industri@ldrs. These three categories are
prevalent in the MANE-VU region and represent theagest emission reduction
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possibilities for the BART program outside the E&étor. Because the CAIR rule is
limited to EGUSs, there are no special consideratiwith respect to CAIR that must be
considered when conducting BART determinationser&tare, however, other programs
with may interact with BART and these are discudssldw.

3.2.1.RACT

The MANE-VU member states are also members oOthene Transport
Commission. At present time, the Ozone Transporhfission is coordinating the
development of an integrated set of control stiatethat will meet state needs for
emission reductions under 8-hour ozone and finegodaite national ambient air quality
standards (NAAQS) as well as regional haze reguiati Among the strategies being
discussed is the application of Reasonably Achiev@ontrol Technologies (RACT) at
industrial, commercial, and institutional (ICI) b, refineries, and cement plants. In
instances where a BART-eligible boiler or otheriligcis being considered for RACT, it
is anticipated that RACT controls will already beplace by 2009, and that no additional
control will be needed under BART for the pollunbvered by the RACT analysis.
Thus for those sources brought into an OTC RACTOm, the BART determination
would consist of documenting the controls that Wwélinstalled and then justifying that
no further controls for the relevant pollutants @a&sonable in light of the statutory
factors.

3.2.2.Permit limitations

Many BART-eligible facilities in the MANE-VU regioare relatively small
emission sources with potential emissions thatexdke statutory threshold of 250 tons
per year or more, but with actual emissions bel&6@ tns in any year. These facilities
may wish to accept a permit limitation that ressritheir emissions by law to less than
250 tons per year. The MANE-VU BART workgroup mesommended that if a facility
accepts such a permit limitation prior to Decentb®r2006, that facility will no longer
be BART-eligible and may be eliminated from the BRst for that state. The 2006
date was selected in order to give state agenoesull year to submit their regulatory
package to a full public hearing and adoption pseq&ior to submitting their SIP to the
US EPA.

3.2.3. Statutory factors

In the event that a non-EGU sourceas brought into an OTC control program
being contemplated for 8-hour ozone or fine paliiuNAAQS compliance, and i®t
able to accept a permit limitation rendering alfgcineligible for BART, then full
BART determinations must be conducted. A starntiappt would be to consider any
controls in place and the degree of visibility inmp@ent that could be achieved by the
installation of controls, followed by engineerireyiews to identify the most stringent
technologically feasible system of controls toSgtBART.
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This process is very similar to that describedvaldor EGUs, but many of the
technology options and resources identified for B3hly not be applicable for several
of the specific source categories within the MANEB-¥%tates (e.g., FGD/scrubbers may
be appropriate for EGU or large ICI boilers, butymat be appropriate for a chemical
plant with many small emission units). MANE-VU hasplored technology options for
EGUs, ICI boilers, paper and pulp facilities, amtgnent plants in the 2005 technology
assessment (Appendix C1). Beyond that assesstherimerican Forest & Paper
Association (AFPA) and the Council of IndustrialiBo Owners (CIBO) have submitted
their own documentation for technology options atfter considerations to take into
account when conducting BART determinations. MAME-has provided this
information as submitted for the states’ considenain Appendix F.

As with EGUs, other sources of control technologgrmation are available as
listed in the US EPA guidance document (note egfigdis RACT/BACT/LAER
clearinghouse) and other RPOs may have additiof@mation beyond what is included
in the MANE-VU Assessment. STAPPA/ALAPCO has alsadlertaken a control
technology assessment for particulate matter adrdfareport is now available. This
report reviews EGUs and many other categories it parea and mobile source
emissions (See Chapter 5 for additional resources).

For many facilities that are not within the EGbidustrial boiler, cement, or paper
industrial sectors, states will need to develojflifgespecific technology assessments of
which controls are feasible and cost estimatesuoh controls. EPA guidance suggests
methods for determining which control option (am@egeral possibilities) will serve as
BART for a given source.

3.2.4.MANE-VU staff BART recommendations

As in the case of EGUs, MANE-VU has developediprielary BART
recommendations based on a review of actual faadhiaracteristics, emission
characteristics, and controls already in place. gleta data for many facilities —
particularly in the non-EGU source categories —séifenot available at this time and
thus MANE-VU staff was limited in its ability to g#elop recommendations for many
facilities in some states. Detailed spreadsheetedch state have been developed and
are available to the state agencies (they areutwicpat this time) and will continue to
evolve as MANE-VU states and staff continue thecpss of conducting BART
determinations over the next several months.
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4. MODELING

US EPA guidance suggests several detailed modappgpaches for exemption
modeling. Given that MANE-VU states have opteddasider all BART-eligible
sources as subject to BART, no exemption modelew®ga to be conducted for MANE-
VU BART-eligible sources. The US EPA is less sfie@bout modeling methods that
must be employed in order to determine the dedressibility improvement that will
result from installation of controls or how to cales that improvement, but they do
discuss modeling approaches for performing thisibviity improvement determination”
and it is worth repeating the following excerptrfrthe US EPA’s guidance here:

“When making this determination, we believe youd#exibility in setting
absolute thresholds, target levels of improvemande minimis levels since the
deciview improvement must be weighed among thefaieéors, and you are free
to determine the weight and significance to begaesi to each factor.”

While the US EPA goes on to describe a basic Visilbimprovement determination
modeling approach involving the same basic CALPFEorm described for
exemption modeling, it is less specific about hbes tesults are used in concert with
other factors to determine what level of contradl be considered BART.

Given this flexibility, MANE-VU feels comfortabli its approach of developing
multiple modeling and data analysis platforms far &nalysis of single source impacts
and providing these (along with a protocol explagnihe development of each platform
and results) to each state for their own consideraif how to weight the results relative
to the other factors that must be considered iningaRART determinations.

4.1. Modeling Methods

A separate requirement of the Regional Haze Rdigul requires the
development of a contribution assessment, or aifpail apportionment for visibility
impairment. As a part of the technical effort soipimg the development of the MANE-
VU contribution assessment, several modeling platfoand data analysis methods were
developed that are capable of distinguishaimgle source impacts and are now available
to support BART modeling in the context of the bikiy improvement determination. In
addition, a number of additional modeling and @atalysis platforms have been
developed that are appropriate only for more aggest(generally state-by-state)
contributions and thus are not included here. dthods and how they are used to
develop a weight-of-evidence approach to geogragicregional contribution

® US EPA suggests a default approach of relying on theRUHE modeling platform with parameter
settings taken from the Interagency Workgroup on Air Qudivdeling (IWAQM) Phase Il
recommendations (US EPA, 1998). Any deviations or deprtfuom these recommendations should be
identified and explained in the modeling protocol.
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determinations are described in the MANE-VU conttibn assessmefiEach of the
methods for single source contribution assessmsetescribed briefly below and
references are provided to more detailed descniptad each platform. This is followed
by discussion of the results from this set of modeéxercises.

4.1.1.REMSAD: SO, tagging

A principal method for assessing the contributiohsdividual sources to
observed sulfate at Federal Class | areas is lmas#te REMSAD model. REMSAD is a
computationally efficient grid model that has sirfipl photochemistry (this represents a
limitation for calculating ozone concentrationsiwagtccuracy) but has good performance
for many components of P} including sulfate. Newer versions of REMSAD
incorporate an emission tagging feature that allfmwshe apportionment of simulated
sulfate, nitrate, or mercury among different taggedssion components. MANE-VU
has used this platform to tag S€missions from each state in the eastern U.Saa®p
the pollution apportionment. This tagging featcaa also be used to assess the
contribution of individual BART-eligible facilitieo the measured sulfate at Class | sites
before and after controls for a visibility improvem determination. Full details on the
REMSAD platform, including emissions inventory deyment and processing,
meteorological data, meteorological model perforoeaand overall model performance
are included in the MANE-VU contribution assessm@mpendix C in footnote 6) and
are not repeated here.

Given the time required to process emissionsricaranual run and the time
required for an annual REMSAD simulation itself, d@not anticipate running each and
every BART-eligible source as an independent taguilh REMSAD, but will work with
the BART workgroup to identify the priority sourcasd attempt to model as many of
these sources as possible.

4.1.2. CALPUFF approaches: NWS observation-based and MM5-&sed
meteorology

In addition to the REMSAD modeling platform, MAN®J has also developed
two different CALPUFF modeling systems. The Vermbepartment of Environmental
Conservation and the Maryland Department of theifanment (through their contractor
ERM) have jointly developed a set of emissions firipeis for CALPUFF based on the
MANE-VU emission inventory version 2 (MARAMA, 2006and supplemented these
data with Continuous Emission Monitoring System K3 data for 869 large power
plants that reported S@missions to that system for the full year in 2002

® NESCAUM, Contributions to Regional Haze in the Northeast and Mid-Atlantic United
Sates. the Mid-Atlantic/Northeast Visibility Union (MANE-VU) Contribution
Assessment, ,August, 2006.

4-2



BART Resource Guide - DRAFT document, do copy or distribute Page 4-3

The primary difference between the two CALPUFRfplans involves different
meteorological datasets developed by each teaRM &eveloped CALMET-processed
meteorology on a large domain (extending from Oéaé City, OK up to Prince Edward
Island, Canada). The CALMET meteorology was pssed directly from the MM5
model output developed on a 12-km horizontal gyidhe University of Maryland for the
OTC modeling committee and MANE-VU. The Vermasauin developed CALMET
meteorology (for the identical domain) driven bg thational Weather Service’s surface
observation network, rawinsonde network, and supptdged by the Airport Surface
Observation System (ASOS) network. This obsermabased dataset provides an
alternative to the gridded wind fields generatedh®ydiagnostic model MM5.

Both data sets have been used to estimate caimniswof individual states and
large facilities within states to the sulfate buradserved at MANE-VU Class | areas for
the purposes of the MANE-VU pollution apportionménthe platforms are now ready
to be used for estimating source contributionsidiiidual BART-eligible facilities as
states provide modeling parameters for those figsli Details on the platform are
available in the MANE-VU contribution assessmenpa&ndix D in footnote 6).

4.1.3.Empirical approaches: emissions divided by distancer Q/d

As one of the screening approaches suggestecedySHEPA in its guidance for
exemption modeling, it describes a very simple agpn involving a review of the ratio
of a source’s emissions divided by the distance ieceptor of interest. Based on a
review of a memorandum from the North Carolina Dapant of Natural Resources, the
US EPA suggests that a ratio of 20 may be an apptepevel of significance to use as a
threshold level of impact (when emissions are esgwd in tons per year of the sum of
NOx and SQ and distance is expressed in kilometers).

MANE-VU has modified and included this basic agmio as one method for
inclusion in visibility improvement determination3he basic approach is extremely
simplistic, ignoring meteorological and chemicahdynics of the real atmosphere.
Nonetheless, it can be a fairly reliable predictorelative impact. By comparing the
emissions divided by distance, or Q/d, ratio to ®AIEF-calculated source impacts, a
strong linear relationship can be established fgivan wind sector. Thus by scaling our
Q/d results within a given wind sector to CALPUFIedarled impacts for sources within
that wind sector, we develop a metric that represséne functional empirical approach of
the emissions divided by distance method, but takesaccount the relative importance
of some sources given prevailing winds. The mesradso scaled according to
CALPUFF calculated chemical loss rates (see foet6dor details). While this method
is dependent on the CALPUFF platform for estabtighthe absolute magnitude of
estimated impacts, it is a completely independergigcal method for establishing the
relative importance of individual sources withigigen wind-sector. As such, it can
provide evidence afelative improvement with respect to visibility in Classites.

" A pollution apportionment is a required element of thglterm emissions management strategy required
by EPA for compliance with the Regional Haze Rule.
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4.1.4.Data analysis approach: percent time upwind

MANE-VU has developed one additional data analgpigroach that can also be
used in a relative sense (i.e., to identify potdnthprovement relative to current impacts
on Class | areas) on an individual facility basBy using back trajectories to identify the
“upwind residence time” or the fraction of time tlaaselected location spent upwind of a
Class | area, and multiplying that time by theltetaissions from a facility at that
location, we can develop a crude metric for reagource impact. Again, by comparing
this measure of impact before and after an emissieduction, we can estimate the
degree of visibility improvement.

4.2. Anticipated Visibility Improvement as a Result of BART

The preceding section lays out several potenta@leting and data analysis
approaches for assessing the degree of visibilipyrovement anticipated to result from
installation of BART controls. MANE-VU will applyhese techniques to an individual
state’'s BART-eligible sources and provide resultthe spreadsheets that have been
developed for state reference as the states cotithictinal BART determinations.
While these analyses are being provided to statesrasource, they are not necessarily
the final word on modeling or data analysis for BA&eterminations. Rather, these
methods are provided as a regionally consistemtdation for assessing the degree of
visibility improvement that could result from inB&dion of controls at each BART
source. Each state will then have the opportupityupplement these data with its own
modeling or require individual sources within ast#® conduct modeling of their own,
thus enabling each state to tailor its BART deteation process to individual state
needs.
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5. BART RESOURCES

This resource book provides links and referencesdterials useful to states as
they conduct BART determinations, in addition tardying the requirements for BART
determinations, identifying what progress towardRBAdeterminations has been
accomplished by MANE-VU to date, and providing atlioe for next steps in the
BART determination process. A wide-variety of nesmes have been collected,
including relevant regulations, technical memos @mbrts identifying potentially
BART-eligible sources, information on and assessmeh potential control
technologies, modeling and data analysis prototeés{US EPA and industry provided
guidance for states’ consideration, as well ag starkgroup recommendations
representing regional consensus on specific issfdwief description of the documents
that are cited and their relevance is included.here

5.1. Regulations

The US EPA issued the Regional Haze Rule, whicluded BART provisions, in
1999. This regulation was subsequently litigated the BART provisions of the rule
were remanded to EPA. A revised “BART Rule” wasgwsed and finalized in April
2005. Both the initial Regional Haze Rule andfthal BART Rule are attached here as
Appendices Al and A2. Appendix A3 includes a sgbset regulation that addresses
how states can implement a trading program indieBART. This is termed the “BART
Trading Rule.”

5.2. BART Eligibility Resources

In 2001, NESCAUM produced a report that contaiaguteliminary list of
BART-eligible EGUs in the MANE-VU region. This wésllowed in 2003 with a
preliminary list of BART-eligible sources from tlo¢her 25 categories of stationary
sources. Both of these documents provided listsititluded potential BART-eligible
sources. State have subsequently reviewed the NBSists and further developed
them. This has been provided to MANE-VU staff aedves as the basis for the current
list of BART-eligible sources. The NESCAUM docunterwhich describe the
methodology for developing the preliminary lists bmth EGUs and non-EGUs, are
attached as Appendices B1 and B2.

5.3. Control Technology Information

In 2005, NESCAUM published a report entitléssessment of Control
Technology Options for BART-Eligible Sources that reviews potential technology choices
for EGUSs, industrial boilers, cement kilns, and gragnd pulp facilities. While there are
clearly other types of BART-eligible sources in tegion that may need controls under
the BART program, the majority of potential emissdhat might be reduced under
BART come from these four categories. These caiegalso share the characteristic of
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having fairly generic control options. It is likghat other facilities, like petroleum
refineries or chemical plants, will require veryigqure control combinations given the
diversity of equipment and usage at each facilityhile paper and pulp facilities and
industrial boilers don’t necessarily have a “oreedits-all” control method, they do tend
to have some more common control approaches thatlteen utilized previously, and in
sufficient numbers to allow the development of goré with cost estimates for typical
installations. This report has been attached gqeeAgpix C1.

Additional control technology assessments have lbegeloped or are under
development by other groups and RPOs and are maVidre for state consideration.
The US EPA maintains a RACT/BACT/LAER clearinghousth control technology
options by source category availablehdtp://cfpub.epa.gov/rblc/htm/bl02.cfm
STAPPA/ALAPCO has a contract with M.J. Bradley #ss$ociates to identify potential
controls for a wide-variety of source categorias|uding many of the BART categori@s.
This work should be completed in the very nearritwhich the states may want to
consider. The Midwest RPO hired MACTEC Enginegiamd Consulting, Inc. to
conduct a survey of control technology optionsB&RT and its final report is available
at:
http://www.ladco.org/reports/rpo/MWRPOprojects/$taes/Final%20Control%20Meas
ures.pdf The VISTAS RPO has developed an Excel spreadstith control
technology information that may serve as a usefidrence. These links and resources
are attached as Appendices C2, C3 and C4, reselgctiv

5.4. Program Implementation Resources

MANE-VU has formed a state working group to foratel regional positions on
BART program implementation to the extent that emssis exists. This workgroup has
developed a list of recommendations for the aeaors’ consideration as BART
determinations are made. These recommendatiores several aspects of program
implementation and include presumptive levels afteas for some source categories.
They are contained in Appendix D.

5.5. Modeling Resources

In 2005, NESCAUM published an interim contributiassessment report that
contains detailed results from seven different nindeplatforms or data analysis
methods used to attribute sulfate pollution in MANB Class | areas. The modeling
platforms and analysis techniques are describgdeiat detail in the technical appendices
of that document. Each of these analysis platfdrassbeen refined and updated with
new results based on current meteorological andseam inventory inputs. A final
contribution assessment is being published conetliyrevith this BART resource book
that contains the results of that refined anal§/sissofar as four of the seven methods
have been discussed here (see Chapter 4) as pbteathods for visibility improvement

8 STAPPA/ALAPCO Controlling Fine Particulate Matter Under the Clean Air Act: A Menu of Options,
draft, March, 2006.
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determinations for BART, the full technical destiops of these analysis platforms are
resources to be provided for state considerati®he final MANE-VU contribution
assessment is attached as Appendix E.

5.6. Stakeholder Submitted Information

In addition to technical information generated\NE-VU, the US EPA, other
RPOs, and a number of interested stakeholdersgravedled MANE-VU with their own
assessments of control technology and program mmgnéation options. These materials
are presented here as submitted by the varioupgmuthat states can take this
information into consideration when conducting ti2ART determinations. MANE-VU,
however, provides no guarantees as to their acguidabas not developed these
materials nor been involved with their developme®#ANE-VU does feel it is important
for states to be aware of the perspectives ofrtlestry associations that they are
regulating.

First, a white paper from the Council of IndudtBailer Owners (CIBO)
(Appendix F1) reconciles the differences betweest estimates for control programs
when developed by different groups as opposedetodulated industry itself. The
white paper is supported by a presentation fronclB&nd Veatch that reviews cost
differences between the US EPA and industry cdshages for NQ and SQ controls.

From the American Forest and Paper Associatior&fA&), MANE-VU received
a number of control cost estimates, reports artgsts. The National Council for Air
and Stream Improvement (NCASI) has published ampapeovided in Appendix F2 —
that reviews currently available control technoésgior NQ;, SO,, and PM for the major
emission sources at paper and pulp mills.

AF&PA also provided Appendices F3, F4, F5, andi#& contain a summary of
points to consider when retrofitting boilers at @apgnd pulp facilities, AF&PA’s own
analysis of control costs for paper and pulp bsitetative to EPA’s assessments, and
two reports developed by consulting firms for theustry to support its cost information.

AF&PA has also submitted a discussion of emisstoading programs and what
might be accomplished through the application ehsa program — as opposed to a
source-by-source application of BART—in the CENR#Rtes. The discussion and the
CENRAP white paper are presented as AppendicesdFa.

Finally, AF&PA provided an Excel file showing tlleversity of emission rates
from various boilers. These data are intendecetoahstrate that fixed percentage
reduction targets may be difficult to achieve innpaases given the starting baselines,
controls, fuels, etc. This spreadsheet is condaimé\ppendix F9.
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6. CONCLUSION

The BART program represents a significant emissgaluction opportunity for
the Northeast and Mid-Atlantic States as they seedttain 8-hour ozone and BM
standards and demonstrate reasonable progressitoaiwnal visibility goals under the
Regional Haze Rule. While the BART program is diésa clearly in guidance
documents and regulations, there are a numbeioefgions that require significant
analytical effort. This document is intended tsisisstates in navigating the
requirements and completing BART determinationsefich BART-eligible source in the
region.

Many of the BART-eligible emissions reductions aeeessarily included in the
CAIR caps within states that participate in eitther seasonal or annual CAIR program
and the US EPA has been fairly prescriptive in leomissions reductions will be
achieved from these sources. States may havéifiexivith respect to how they choose
to “harvest” the emissions reductions from sevetlaér source sectors. This may allow
states to require controls under either the BARIgpam or under RACT programs with
fewer regulatory “hoops.” Finally, many small fige@s that emit less than 250 tons per
year of any visibility impairing pollutant may bamped out of the BART program if
permit changes occur prior to the end of 2006.

MANE-VU has provided program recommendations, niageesources, and
preliminary control recommendations for those sesrhat could be, after consideration
of the many interactions between BART and otheula&gry programs, controlled under
the BART program. This information is provided foe states’ consideration. MANE-
VU is now prepared to work with individual statesprovide further state-by-state
assistance as they conduct detailed engineeringws\and prepare BART SIP
submissions.
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Appendix A: Regulations

Appendix A: Regulations

A.1l. 1999 Regional Haze Rule & Preamble

A.2. 2005 Regional Haze Rule (Final BART Provisions)

A.3. 2005 Regional Haze Rule Preamble (Final BART Prosions)
A.4. 2005 Proposed BART Trading Rule

A.5. 2005 BART Trading Rule Preamble
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Appendix B: BART-Eligibility Resources
Appendix B: BART-Eligibility Resources
B.1. A Basis for Control of BART-Eligible Sources, 200XEGUs Only)
B.2. Technical Memorandum #6— Development of a List of BART-

Eligible Sources in the MANE-VU Region: Interim Reprt, 2003 (non-
EGUSs)
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Appendix C: Control Technology Options
Appendix C: Control Technology Options
C.1. Assessment of Control Technology Options for BART-kEgible
Sources, 2005 (EGUs, Industrial Boilers, Cement Riés, and Paper and
Pulp)

C.2. US EPA RACT/BACT/LAER Clearinghouse (web link) (LO1:
http://cfpub.epa.gov/rblc/htm/bl02.cfm)

C.3. Midwest RPO Control Technology Assessment (web linkL02:

http://www.ladco.org/reports/rpo/MWRPOprojects/Strateqies/Fin
al%20Control%20Measures.pdf)

C.4. VISTAS BART Control Spreadsheet
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Appendix D: Program Implementation Resources

Appendix D: Program Implementation Resources

D.1. MANE-VU BART Workgroup — Program Recommendations
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Appendix E: Modeling Resources

Appendix E: MANE-VU Final Contribution Assessment
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Appendix F: Stakeholder Provided Resources

Appendix F: Stakeholder Provided Resources

F.1. CIBO: Industrial Air Pollution Control Project Costs with Control
Equipment Cost Representations.

F.2. National Council on Air and Stream Improvement (NCASI):
Retrofit Control Technology Assessment for NQ, SO,, and PM
Emissions from Kraft Pulp and Paper Mill Unit Operations, by Arun V.
Someshwar.

F.3. American Forest & Paper Association (AF&PA): Speal
Considerations for Boiler Controls at Paper and Pyb Mills.

F.4. American Forest & Paper Association (AF&PA): EPA (st
Estimates for NOx Controls on Pulp and Paper Boilers are too Low by
100->300%.

F.5. - American Forest & Paper Association (AF&PA): Stone&
Webster report on Control Technology Costs for Papeand Pulp
Industry.

F.6. American Forest & Paper Association (AF&PA): BE & K report
on Control Technology Costs for Paper and Pulp Indstry.

F.7. American Forest & Paper Association (AF&PA):  WhyEmissions
Trading is Important.

F.8. American Forest & Paper Association (AF&PA): CENRAP
Regional Haze Emissions Trading Straw Proposal.

F.9. American Forest & Paper Association (AF&PA): Boler
Emissions - Control Distribution Figures.
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Appendix G: BART-Eligible Source Information
by State

Appendix G: BART-Eligible Source Information by State
(including: Facility IDs, controls already in place current
emissions, recommended BART, estimated post-BART

emissions, and modeling parameters)

G.1. Connecticut

G.2. Delaware

G.3. District of Columbia
G.4. Maine

G.5. Maryland

G.6. Massachusetts
G.7. New Hampshire
G.8. New Jersey

G.9. New York

G.10. Pennsylvania

G.11. Rhode Island



