Note: The following rule is being submtted for publication in the
Federal Register. While EPA has taken steps to ensure the accuracy of
this Internet version of the rule, it is not the official version. Upon
publication in the Federal Register, the official version will be
available at http://www. access. gpo. gov/su docs/acesl140. htnml . When using
this site, note that "text" files may be inconplete because they do not

i nclude graphics. Instead, select "Adobe Portable Document” or ".pdf"
files.

6560- 50- P
ENVI RONVENTAL PROTECTI ON' AGENCY
40 CFR Parts 51, 72, 75, and 96

[FRL- ]

Rul e to Reduce Interstate Transport of Fine Particul ate
Matter and Ozone (Interstate Air Quality Rule)

AGENCY: Environnental Protection Agency (EPA)

ACTI ON: Proposed rul e.

SUMVARY: In today’'s action, EPA is proposing to find that
29 States and the District of Colunbia contribute
significantly to nonattainment, or interfere with

mai nt enance, of the national anmbient air quality standards
(NAAQS) for fine particles (PM2.5) and/or 8-hour ozone in
downwi nd States. The EPA is proposing to require these
upwi nd States to revise their State inplenentation plans
(SIPs) to include control nmeasures to reduce em ssions of
sul fur dioxide (SOQ2) and/or nitrogen oxides (NOx). Sulfur
dioxide is a precursor to PM.5 formation, and NOx is a
precursor to both ozone and PM2.5 formation. Reducing
upwi nd precursor enmi ssions will assist the doww nd PM2.5
and 8-hour ozone nonattai nment areas in achieving the NAAQS.
Mor eover, attai nment woul d be achieved in a nore equitable,

cost-effecti ve manner than if each nonattai nnent area
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attenpted to achieve attainnent by inplenenting | oca
em ssions reductions al one.

Based on State obligations to address interstate
transport of pollutants under section 110(a)(2)(D) of the
Clean Air Act (CAA), EPA is proposing statew de en ssions
reduction requirenents for SO2 and NOx. The EPA is
proposi ng that the em ssions reductions be inplenmented in
two phases, with the first phase in 2010 and t he second
phase in 2015. The proposed em ssions reduction
requi renents are based on controls that are known to be
hi ghly cost effective for electric generating units (EGUs).

Today’ s action al so discusses nodel nmulti-State cap and

trade prograns for SO2 and NOx that States could choose to
adopt to neet the proposed em ssions reductions in a
fl exi ble and cost-effective manner. The EPA intends to
propose the nodel trading prograns in a future suppl enenta
action.
DATES: The conment period on this proposal ends on [insert
60 days from publication]. Coments nust be postnarked by
the | ast day of the comrent period and sent directly to the
Docket Office listed in ADDRESSES (in duplicate formif
possi bl e) .

Up to two public hearings will be held prior to the end

of the comment period. The dates, tinmes and |ocations wll
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be announced separately. Please refer to SUPPLEMENTARY
| NFORMATI ON for additional information on the conment period
and public hearings.
ADDRESSES: Comments nay be submitted by mail to: Air
Docket, Environnental Protection Agency, Mail code: 6102T,
1200 Pennsyl vani a Ave., NW Washi ngton, DC 20460, Attention
Docket 1D No. OAR-2003-0053.

Comrents may al so be submtted electronically, by
facsimle, or through hand delivery/courier. Follow the
detail ed instructions provi ded under SUPPLEMENTARY
| NFORMATI ON.

Docunents relevant to this action are avail able for
public inspection at the EPA Docket Center, |ocated at 1301
Constitution Avenue, NW Room B102, Washi ngton, DC between
8:30 a.m and 4:30 p.m, Mnday through Friday, excluding
| egal holidays. A reasonable fee may be charged for
copyi ng.

FOR FURTHER | NFORVATI ON CONTACT: For general questions
concerning today's action, please contact Scott Mathias,

US EPA Ofice of Alr Quality Planning and Standards, Air
Quality Strategi es and Standards D vision, C539-01, Research
Triangl e Park, NC, 27711, telephone (919) 541-5310, e-mail

at mat hi as. scott @pa. gov. For |egal questions, please

contact Howard J. Hoffnman, U. S. EPA, Ofice of CGenera
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Counsel , Mail Code 2344A, 1200 Pennsyl vani a Avenue, NW
Washi ngt on, DC, 20460, tel ephone (202) 564-5582, e-mil at
hof f man. howar d@pa. gov. For questions regarding air quality
anal yses, please contact Norm Possiel, US. EPA Ofice of
Air Quality Planning and Standards, Em ssions Mdeling and
Anal ysi s Division, D243-01, Research Triangle Park, NC,
27711, tel ephone (919) 541-5692, e-mumil at

possi el . norm@pa. gov. For questions regarding statew de

em ssions inventories and em ssions reductions requirenents,
pl ease contact Ron Ryan, U S. EPA Ofice of Alr Quality

Pl anni ng and Standards, Em ssions Mdeling and Anal ysis

D vision, Mail Code D205-01, Research Triangle Park, NC,
27711, telephone (919) 541-4330, e-mail at ryan.ron@pa. gov.
For questions regarding the EGQU cost anal yses, emni ssions

i nventori es and budgets, please contact Kevin Culligan, U S.
EPA, O fice of Atnospheric Prograns, Clean Air Markets

D vision, Mail Code 6204J, 1200 Pennsyl vani a Avenue, NW
Washi ngt on, DC, 20460, tel ephone (202) 343-9172, e-mumil at
cul I i gan. kevi n@pa. gov. For questions regardi ng the nodel
cap and trade prograns, please contact Sam Waltzer, U S
EPA, Ofice of Atnospheric Prograns, Clean Air Markets

D vision, Mail Code 6204J, 1200 Pennsyl vani a Avenue, NW
Washi ngton, DC, 20460, tel ephone (202) 343-9175, e-nmumil at

wal t zer. sam@pa. gov. For questions regarding the regul atory
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I npact anal yses, please contact Linda Chappell, U S. EPA,
Ofice of Alr Quality Planning and Standards, Air Quality
Strategies and Standards Division, Mail Code C339-01,
Research Triangle Park, NC, 27711, tel ephone (919) 541-2864,
e-mai |l at chappell.linda@pa. gov.
SUPPLEMENTARY | NFORVATI ON:
Regul ated Entities

This action does not propose to directly regul ate
em ssions sources. Instead, it proposes to require States
to revise their SIPs to include control neasures to reduce
em ssions of NOx and SO2. The proposed em ssions reductions
requi renments that woul d be assigned to the States are based
on controls that are known to be highly cost effective for
EGUs.
Publ i c Hearing

The EPA will hold up to two public hearings on today’s
proposal during the conment period. The details of the
public hearings, including the tines, dates, and |ocations

will be provided in a future Federal Register notice and

announced on EPA's web site for this rul emaki ng at

http://ww. epa. gov/interstateairquality/

The public hearings will provide interested parties the
opportunity to present data, views, or argunents concerning

the proposed rule. The EPA may ask clarifying questions
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during the oral presentations, but will not respond to the
presentations or coments at that tine. Witten statenents
and supporting information submtted during the coment
period will be considered with the sane wei ght as any oral
comment s and supporting information presented at a public
heari ng.
How Can | Get Copies O This Docunent and Ot her Rel ated

| nf or mati on?

Docket. The EPA has established an official public docket
for this action under Docket ID No. OAR-2003-0053. The

of ficial public docket consists of the docunents
specifically referenced in this action, any public comments
received, and other information related to this action.

Al though a part of the official docket, the public docket
does not include Confidential Business Information (CBlI) or
ot her information whose disclosure is restricted by statute.
The official public docket is the collection of materials
that is available for public viewing at the Air Docket in

t he EPA Docket Center, (EPA/DC) EPA Wst, Room B102, 1301
Constitution Ave., NW Washi ngton, DC. The EPA Docket
Center Public Reading Roomis open from8:30 a.m to 4:30
p. m, Monday through Friday, excluding |egal holidays. The
t el ephone nunber for the Public Reading Roomis (202) 566-

1744, and the tel ephone nunber for the Air Docket is (202)
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566-1742. A reasonable fee may be charged for copying.

El ectroni c Access. You may access this Federal Reqgister

docunent electronically through the EPA Internet under the

“Federal Register” listings at http://ww. epa.gov/fedrgstr/.

An el ectronic version of the public docket is avail able
through EPA s el ectronic public docket and conment system
EPA Dockets. You may use EPA Dockets at

http://ww. epa. gov/ edocket/ to submt or view public

comments, access the index listing of the contents of the
of ficial public docket, and to access those docunents in the
public docket that are available electronically. Once in
the system select “search,” then key in the appropriate
docket identification nunber.

Certain types of information will not be placed in the
EPA Dockets. Information clainmed as CBlI and ot her
i nformati on whose disclosure is restricted by statute, which
is not included in the official public docket, will not be
avai l abl e for public viewing in EPA's electronic public
docket. The EPA's policy is that copyrighted material wll
not be placed in EPA's el ectronic public docket but will be
available only in printed, paper formin the official public
docket. To the extent feasible, publicly avail abl e docket
materials will be nmade available in EPA's el ectronic public

docket. When a docunent is selected fromthe index list in
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EPA Dockets, the systemw || identify whether the docunent
I's available for viewng in EPA"s el ectronic public docket.
Al t hough not all docket materials nmay be avail abl e
el ectronically, you may still access any of the publicly
avai |l abl e docket materials through the docket facility
identified above. The EPA intends to work towards providing
el ectronic access to all of the publicly avail abl e docket
materials through EPA's el ectronic public docket.

For public commenters, it is inportant to note that
EPA's policy is that public comments, whether submtted
el ectronically or in paper, will be nade avail able for
public viewing in EPA s el ectronic public docket as EPA
receives them and w thout change, unless the coment
contains copyrighted material, CBI, or other information
whose disclosure is restricted by statute. Wen EPA
identifies a comment containing copyrighted naterial, EPA
will provide a reference to that material in the version of
the coment that is placed in EPA's electronic public
docket. The entire printed comrent, including the
copyrighted naterial, will be available in the public
docket .

Public coments submtted on conputer disks that are
mai l ed or delivered to the docket will be transferred to

EPA' s el ectronic public docket. Public coments that are
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mai l ed or delivered to the Docket will be scanned and pl aced
in EPA's electronic public docket. \Were practical,
physi cal objects will be photographed, and the photograph
will be placed in EPA's el ectronic public docket along with
a brief description witten by the docket staff.

For additional information about EPA's el ectronic
publ i c docket, visit EPA Dockets online or see 67 FR 38102;
May 31, 2002.

The EPA has al so established a web site for this
rul emaki ng at http://ww. epa. gov/interstateairquality/ which
wi |l include the rul emaki ng actions and certain other
related i nformation.

How and To Whom Do | Submt Comrents?

You may submit comments electronically, by mail, by
facsimle, or through hand delivery/courier. To ensure
proper receipt by EPA identify the appropriate docket
I dentification nunber, QAR-2003-0053, in the subject line on
the first page of your comment. Please ensure that your
coments are submitted within the specified corment peri od.
Comments received after the close of the coment period will
be marked “late.” The EPA is not required to consider these
| ate comrents. |If you wish to submit CBI or information
that is otherw se protected by statute, please followthe

i nstructi ons bel ow under, “How Should | submt CBI to the



10
Agency?” Do not use EPA Dockets or e-mail to submt CBI or
information protected by statute.

El ectronically. If you submt an electronic conment as

prescri bed bel ow, EPA recommends that you include your nane,
mai | i ng address, and an e-nai|l address or other contact
information in the body of your comrent. Also include this
contact information on the outside of any disk or CD ROM you
subm t, and in any cover letter acconpanying the disk or CD
ROM This ensures that you can be identified as the

subm tter of the coment and allows EPA to contact you in
case EPA cannot read your comrent due to technica
difficulties or needs further information on the substance
of your comrent. The EPA's policy is that EPA will not edit
your comrent, and any identifying or contact information
provided in the body of a corment will be included as part
of the comment that is placed in the official public docket,
and made available in EPA's electronic public docket. If
EPA cannot read your comment due to technical difficulties
and cannot contact you for clarification, EPA may not be
abl e to consider your comment.

EPA Dockets. Your use of EPA's electronic public

docket to submit comrents to EPA electronically is EPA' s
preferred nmethod for receiving conments. Go directly to EPA

Dockets at http://ww. epa. gov/ edocket, and foll ow the online
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instructions for submtting comments. To access EPA' s
el ectronic public docket fromthe EPA Internet Hone Page,
sel ect “Information Sources,” “Dockets,” and “EPA Dockets.”
Once in the system select “search,” and then key in Docket
| D No. OAR-2003-0053. The systemis an “anonynpbus access”
system which neans EPA will not know your identity, e-mai
address, or other contact information unless you provide it
in the body of your conment.

El ectronic mail. Comments nmay be sent by e-mail to A-

and- R- Docket @pa. gov, Attention Docket ID No. OAR-2003-0053
In contrast to EPA's el ectronic public docket, EPA s e-nmai
systemis not an “anonynobus access” system |If you send an
e-mail comment directly to the Docket without going through
EPA' s el ectronic public docket, EPA's e-mail system
automatically captures your e-mail address. The e-nmi
addresses that are automatically captured by EPA s e-nmi
system are included as part of the coment that is placed in
the official public docket, and nade available in EPA s

el ectronic public docket. Electronic subm ssions will be
accepted in WirdPerfect or ASCII file format. Avoid the use
of special characters and any form of encryption.

Disk or COD ROM You nmay submt coments on a disk or

CD ROM that you mail to the mailing address identified under

Docket above. These electronic subm ssions will be accepted
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in WrdPerfect or ASCII file format. Avoid the use of
speci al characters and any form of encryption.

By Mail. Send your comments to Air Docket (in
duplicate if possible), Environmental Protection Agency,
Mai | code: 6102T, 1200 Pennsylvani a Ave., NW Washi ngton,
DC, 20460, Attention Docket ID No. OAR-2003-0053.

By Hand Delivery or Courier. Deliver your coments to:

Air Docket, Environnental Protection Agency, 1301
Constitution Avenue, NW Room B108, Mil code: 6102T,
Washi ngt on, DC 20004, Attention Docket ID No. OAR-2003-0053.
Such deliveries are only accepted during the Docket’s normnal
hours of operation as identified above under Docket.

By Facsimle. Fax your conmments to (202) 566-1741,

Attention Docket ID. No. OAR-2003-0053.
How Should | Submt CBlI To the Agency?

Do not submt information that you consider to be CBI
el ectronically through EPA s el ectronic public docket or by
e-mail. Send or deliver information identified as CBlI only
to the follow ng address: Roberto Mrales, U S. EPA Ofice
of Air Quality Planning and Standards, Mil Code C404-02,
Research Triangle Park, NC 27711, tel ephone (919) 541-0880,
e-mai | at noral es.roberto@pa. gov, Attention Docket |ID No.
OAR- 2003-0053. You nmay claiminformation that you submt to

EPA as CBI by marking any part or all of that information as
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CBI (if you submt CBI on disk or CD ROM mark the outside
of the disk or CD ROM as CBI and then identify
el ectronically within the disk or CD ROMthe specific
information that is CBlI). Information so narked will not be
di scl osed except in accordance with procedures set forth in
40 CFR part 2.

In addition to one conplete version of the conment that
i ncludes any information clained as CBI, a copy of the
coment that does not contain the information clained as CB
nmust be submtted for inclusion in the public docket and
EPA' s el ectronic public docket. |[If you submt the copy that
does not contain CBlI on disk or CD ROM nark the outside of
the disk or CD ROMclearly that it does not contain CBI.
| nformation not marked as CBI will be included in the public
docket and EPA' s el ectronic public docket w thout prior
notice. |If you have any questions about CBI or the
procedures for claimng CBlI, please consult the person
identified in the FOR FURTHER | NFORMATI ON CONTACT secti on.
What Should | Consider as | Prepare My Conments for EPA?

You may find the foll ow ng suggestions hel pful for
preparing your coments:

1. Expl ain your views as clearly as possible.

2. Descri be any assunptions that you used.

3. Provi de any technical information and/or data you
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used that support your views.

4. I f you estinmate potential burden or costs, explain

how you arrived at your estimate.

5. Provi de specific exanples to illustrate your
concerns.

6. O fer alternatives.

7. Make sure to submt your comrents by the coment

period deadline identified.

8. To ensure proper receipt by EPA, identify the
appropriate docket identification nunber in the
subject line on the first page of your response.
It would al so be hel pful if you provided the nane,

date, and Federal Register citation related to

your comrents.
Qutline

Backgr ound

Summary of Rul emaki ng and Affected States

General Background on Air Quality Inpacts of PM2.5 and
Ozone

What are the Effects of Anmbient PM.5?

VWat are the Effects of Anbient Ozone?

What Ot her Environnmental Effects Are Associated with
SO2 and NOx, the Main Precursors to PM2.5 and Ozone
Addressed in this Proposal ?

VWhat is the Anbient Air Quality of PM2.5 and Ozone?
What is the PM2.5 Anbient Air Quality?

What is the Ozone Anbient Air Quality?

What is the Statutory and Regul at ory Background for
Today’ s Action?

VWhat are the CAA Provisions on Attai nnent of the PM2.5
and Ozone NAAQS?
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What is the NOx SIP Call?

What is the Acid Rain Programand Its Relationship to
this Proposal ?

What is the Regional Haze Programand Its Rel ationship
to this Proposal ?

What is the Proposed Utility Control Programfor Air
Toxics and Its Relationship to This Proposal ?

Characterization of the Oigin and Distribution of 8-
Hour Ozone and PMR2.5 Air Quality Probl ens

G ound- | evel Ozone

Ozone Formation

Spatial and Tenporal Patterns of Ozone

Fine Particles

Characterization and Origins of Fine Particles
Spatial and Tenporal Patterns of PM2.5 and Mj or
Conponent s

| mplications for Control of Transported PM2.5
Air Quality Inpacts of Regional SO2 Reductions

Overview of Proposed Interstate Air Quality Rule
Purpose of Interstate Air Quality Rule

Summary of EPA’'s Key Findings and Proposed Renedy for

I nterstate Transport

Coordi nation of Multiple Air Quality Cbjectives in
Today’ s Rul emaki ngs

Li nkages Between Interstate Air Quality and Mercury
Rul emaki ngs

Li nkages Between PM2.5 and 8- Hour Ozone Transport

Requi renent s

Li nkages Between Interstate Air Quality Rul emaki ng and
Section 126 Petitions

Overvi ew of How EPA Assessed Interstate Transport and
Det er mi ned Renedi es

Assessnent of Current and Future Nonattai nnment
Prospects for Progress Towards Attai nnment Through Local
Reduct i ons

Fine Particles

Ei ght - hour QOzone

Assessnent of Transported Pollutants and Precursors
Fine Particles

Ozone

Rol e of Interstate Transport in Future Nonattai nnent
Fine Particles

Ei ght - hour Qzone

Assessnent of Potential Em ssions Reductions

| denti fying Hi ghly Cost-Effective Em ssions Reductions
Timng for Subm ssion of Transport SIPs
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Timng for Achieving Em ssions Reductions

Conmpl i ance Approaches and Statew de Em ssions Budgets
Request for Comment on Potential Applicability to
Regi onal Haze

How WIIl the Interstate Air Quality Rule Apply to the
Federal | y Recogni zed Tri bes?

Air Quality Mddeling to Determ ne Future 8-Hour Ozone
and PM2.5 Concentrations

I nt roducti on

Ambi ent 8- Hour Ozone and Annual Average PM2.5 Design
Val ues

Ei ght - Hour Ozone Desi gn Val ues

Annual Average PM2.5 Design Val ues

Em ssions Inventories

| nt roduction

Overvi ew of 2001 Base Year Em ssions |Inventory
Overvi ew of the 2010 and 2015 Base Case Em ssions
| nventories

Procedures for Devel opnment of Em ssions Inventories
Devel opnent of Em ssions Inventories for

Electric Generating Units

Devel opnent of Em ssions Inventories for On-

Road Vehi cl es

Devel opnent of Em ssions Inventories for Non-
Road Engi nes

Devel opnent of Em ssions Inventories for O her
Sectors

Preparation of Em ssions for Air Quality Modeling
Ozone Air Quality Modeling

Ozone Mbdel ing Pl atform

Ozone Mbdel Performance Eval uation

Projection of Future 8-Hour Ozone Nonatt ai nment
The PM2.5 Air Quality Modeling

The PM2.5 Modeling Platform

The PM2.5 Mbdel Perfornmance Eval uation

Projection of Future PM2.5 Nonattai nnent

Anal ysis of Locally-Applied Control Measures for
Reduci ng PM2. 5

Control Measures and Percentage Reductions

Two Scenarios Anal yzed for the Geographic

Area Covered by Control Measures

Results of the Two Scenari os

Addi ti onal Qbservations on the Results of the
Local Measures Anal yses

Air Quality Aspects of Significant Contribution for 8-
Hour Ozone and Annual Average PM2.5 Before Considering
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Cost

| nt roduction

Significant Contribution to 8-Hour Ozone Before
Consi deri ng Cost

Fi ndi ngs from Non- EPA Anal yses that Support the
Need for Reductions in Interstate Ozone Transport
Air Quality Mddeling of Interstate Ozone

Contri buti ons

Anal ytical Techniques for Mddeling Interstate
Contributions to 8-Hour Ozone Nonatt ai nnment
Zero-Qut Metrics

Source Apportionnent Metrics

Eval uation of Upwind State Contributions to
Downwi nd 8- Hour Ozone Nonatt ai nnent

Significant Contribution for Annual Average PM2.5
Bef or e Consi deri ng Cost

Anal yses of Air Quality Data that Support the Need
to Reduce Interstate Transport of PM2.5

Spatial Gradients of Pollutant Concentrations
Urban vs. Rural Concentrations

Inter-site Correlation of PM.5 Mass and Conponent
Speci es

Ambi ent Source Apportionnent Studies

Non- EPA Air Quality Mdeling Anal yses Relevant to
PM2.5 Transport and Mtigation Strategies

Air Quality Mddeling of Interstate PM2.5

Contri butions

Anal ytical Techniques for Mdeling Interstate
Contri butions to Annual Average PM2.5
Nonat t ai nment

Eval uation of Upwi nd State Contributions to
Downwi nd PM2. 5 Nonatt ai nnent

Em ssions Control Requirenents

Source Categories Used for Budget Determ nations
Electric Generation Units

Treat ment of Cogenerators

Non- EGU Boi | ers and Tur bi nes

O her Non- EGUs

Overview of Control Requirenments and EGU Budgets
Regi onal Control Requirenents and Budgets Based on a
Showi ng of Significant Contribution

Performance and Applicability of Pollution Control
Technol ogi es for EGUs

Eval uation of Cost Effectiveness

Cost Effectiveness of SO2 Em ssions Reductions
Cost Effectiveness of NOx Em ssions Reductions
The EPA Cost Mbdel i ng Met hodol ogy
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Ti m ng, Engineering and Fi nancial Factor |npacts
Engi neeri ng Assessnent to Determ ne Phase 1
Budget s

Fi nanci al and O her Technical |ssues Regarding
Pol lution Control Installation

Interactions with Existing Title IV Program

Met hodol ogy for Setting SO2 and NOx Budgets
Approach for Setting Regi onwi de SO2 and NOx

Em ssi ons Reductions Requirenents

SO2 Budgets for EGUs

NOx Budgets for EGUs

St at e- by- St at e Em ssi ons Reducti ons Requirenents
and EGU Budget s

Budgets for Use by States Choosing to Control Non-EGU

Source Categories

Tim ng and Process for Setting Baseline Inventories and

Sub-inventories
Comment on Em ssions Caps and Budget Program
Budgets for Federally-Recognized Tri bes

State I nplenmentation Plan Schedul es and Requirenents

State I nplenmentation Plan Schedul es

State I nplenentation Plan Subm ssion Schedul e
| npl enent ati on Schedul e

State I nplenmentation Plan Requirenents

The Budget Approach

The Em ssions Reduction Approach

The EPA' s Proposed Hybrid Approach
Requirenents if States Choose to Control EGUs
Requirenents if States Choose to Control
Sources Ot her than EGUs

Model Cap and Trade Program
Application of Cap and Trade Approach

Pur pose of the Cap and Trade Prograns and Mbdel
Rul es

Benefits of Participating in a Cap and Trade
Program
Advant ages of Cap and Trade Over Command- and-
Cont r ol
Application of the Cap and Trade Approach in
Prior Rul emaki ngs
Title 1V
Ozone Transport Conmm ssi on NOx Budget
Program

NOx SI P Call

Regi onal Environnental |nprovenents Achieved
Usi ng Cap and Trade Prograns
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Consi derations and Aspects Unique to the SO2 Cap and
Tradi ng Program

The SO2 Cap and Trade Program Overvi ew

Interactions with Existing Title IV Acid Rain SO2
Cap and Trade Program

Initial Analysis

Em ssions Increases Prior to I nplenmentation of

the Proposed Rul e

Consi deration for Em ssions Shifting Qutside

t he Control Region

Desired Qutcones in the Design of the Cap and

Trade Rul e

Di scussi on of Possi bl e Solutions

Proposed Approach

Usi ng Pre-2010 Banked Title IV Al owances

in Proposed SO2 Cap and Trade Program

Proposed Rati os and the Phasing of the Caps

Al l owance Al |l ocations

St at ewi de Cap and Trade Budgets

Determ nation of SO2 Al |l owance Al locations for EGUs not
Receiving Title IV Al onances

Consi deration and Aspects Unique to the NOx Cap and
Trade Program

NOx Cap and Trade Program Overvi ew

Interactions with the NOx SIP Call Cap and Trade
Program and the Title 1V NOx Program

CGeogr aphi ¢ Scope

Seasonal -t o- Annual Conpl i ance Peri od

Revi sion of Existing State NOx SIP Call Rul es
Retention of Existing Title IV NOx Em ssion Rate Limts
The NOx Al | owance Banki ng

NOx All ocati ons

Joining Both SO2 and NOx Cap and Trade Prograns for
States Voluntarily Participating

Cap and Trade Program Aspects that are Comon to Both
the SO2 and NOx Prograns

Applicability

Core Applicability

Al | owance Managenent System Conpliance, Penalties, and
Banki ng

Al | owance Managenent

Conpl i ance

Penal ties

Banki ng

Accountability for Affected Sources

Al | owance Al |l ocation Timng

Em ssions Monitoring and Reporting

| nt er-pol | utant Tradi ng
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I X. Ar Quality Mdeling of Em ssions Reductions

A | nt roduction

B. The PM2.5 Air Quality Mdeling of the Proposed Regi onal
SO2 and NOx Strategy

C. Ozone Air Quality Modeling of the Regional NOx Strategy

X. Benefits of Em ssions Reductions in Addition to the PM
and Ozone NAAQS

A At nospheric Deposition of Sulfur and Nitrogen — Inpacts
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| . Nat i onal Technol ogy Transfer Advancenent Act

J. Executive Order 12898: Federal Actions to Address

Envi ronnental Justice in Mnority Popul ati ons and
Low I nconme Popul ati ons
| . Background
A.  Summary of Rul emaking and Affected States
The CAA contains a nunber of requirenments to address
nonattai nnent of the PM2.5 and the 8-hour ozone nati onal
anbient air quality standards (NAAQS), including

requi renents that States address interstate transport that
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contributes to such nonattainnment.! Based on air quality
nodel i ng, anbient air quality data anal yses, and cost
anal yses, EPA proposes to conclude that em ssions in certain
upwi nd States result in anounts of transported fine
particles (PM2.5), ozone, and their em ssions precursors
that significantly contribute to nonattai nnent in downw nd
States. In today's action, we are proposing State
i mpl enentation plan (SIP) requirenents for the affected
upwi nd States under CAA section 110(a)(1l) to neet the
requi renents of section 110(a)(2)(D). cean Air Act Section
110(a)(2)(D) requires SIPs to contain adequate provisions to
prohibit air pollutant em ssions from sources or activities
in those States from“contribut[ing] significantly to
nonattai nnent in,” a doww nd State of the PM2.5 and ozone
NAAQS. I n particular, EPA is proposing to require SIP
revisions in 29 States and the District of Colunbia to
ensure that SIPs provide for necessary regional reductions
of em ssions of SO2 and/or NOx, which are inportant
precursors of PM2.5 (NOx and SO2) and ozone ( NOX).
Achi evi ng these em ssions reductions will help enable PM.5

and ozone nonattai nnent areas in the eastern half of the

I n today’s proposal, when we use the term“transport” we
mean to include the transport of both fine particles (PM.5)
and their precursor em ssions and/or transport of both ozone
and its precursor em ssions.
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United States to prepare attai nnent denonstrations.
Mor eover, attainment would ultimtely be achieved in a nore
certain, equitable, and cost-effective manner than if each
nonattai nnent area attenpted to inplenent |ocal em ssions
reductions alone. W are proposing to require the
submi ssion of SIP nmeasures that neet the specified SO2 and
NOx em ssions reductions requirenents within 18 nonths after
publication of the notice of final rulemaking.

The EPA has evaluated current scientific and technical
knowl edge and conducted a nunber of air quality data and
nodel i ng anal yses regarding the contribution of poll utant
em ssions to interstate transport. These eval uations and
nmodel i ng anal yses are summari zed in section |1
Characterization of the Oigin and D stribution of 8-Hour
Ozone and PM2.5 Air Quality Problens, section IV, Ar
Quality Modeling to Deternine Future 8-Hour Ozone and PMR2.5
Concentrations, and section V, Air Quality Aspects of
Significant Contribution for 8-Hour Ozone and Annual Average
PM2. 5 Before Considering Cost. The EPA proposes to find,
after considering relevant information, that SO2 and NOx
em ssions in the District of Colunmbia and the follow ng 28
States significantly contribute to nonattainment in a
downwi nd State with respect to the PM2.5 NAAQS: Al abama,

Arkansas, Del aware, Florida, Ceorgia, Illinois, Indiana,
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| owa, Kansas, Kentucky, Louisiana, Mryland, Massachusetts,
M chi gan, M nnesota, M ssissippi, Mssouri, New Jersey, New
York, North Carolina, Ohio, Pennsylvania, South Carolina,
Tennessee, Texas, Virginia, Wst Virginia, and Wsconsin
The EPA al so proposes to find, after considering rel evant
information, that NOx emissions in the District of Colunbia
and the followng 25 States significantly contribute to
nonattai nnent in a dowwi nd State with respect to the 8-hour
ozone NAAQS: Al abanmm, Arkansas, Connecticut, Del aware,
Ceorgia, Illinois, Indiana, |owa, Kentucky, Louisiana,
Maryl and, Massachusetts, M chigan, M ssissippi, Mssouri,
New Jersey, New York, North Carolina, GChio, Pennsylvani a,
Sout h Carolina, Tennessee, Virginia, Wst Virginia, and
Wsconsin. In addition to proposing findings of significant
contribution to nonattainnent, EPA is proposing to assign
em ssions reductions requirenments for SO2 and/ or NOx that
each of the identified States nust neet through SIP
neasur es.

The proposed em ssions reductions requirenents are
based on controls that EPA has determ ned to be highly cost
effective for EGUs under an optional cap and trade program
However, States have the flexibility to choose the neasures
to adopt to achieve the specified em ssions reductions. |[f

the State chooses to control EGQ@Js, then it must establish a
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budget -- that is, an em ssions cap -- for those sources.
Due to feasibility constraints, EPA is proposing that the
em ssions reductions be inplenmented in two phases, with the
first phase in 2010 and the second phase in 2015. These
requi renents are described in nore detail in section VI,
Em ssions Control Requirenments; section VII, State
| mpl ement ati on Pl an Schedul es and Requirenents; and section
VIIl, Mdel Cap and Trade Program

Section VIII1 discusses nodel multi-State cap and trade
prograns for SO2 and NOx that EPA is devel oping that States
coul d choose to adopt to neet the proposed em ssions
reductions in a flexible and cost-effective way. W intend
to propose the nodel trading prograns in a future
suppl emental notice of proposed rul enaking (SNPR) to be
i ssued by May 2004. We plan to address several additional
i ssues in the SNPR

Sul fur di oxide and NOx are not the only em ssions that
contribute to interstate transport and PM2.5 nonattai nnent.
However, EPA believes that given current know edge, it is
not appropriate at this time to specify em ssions reduction
requirenents for direct PM2.5 eni ssions or organic
precursors (e.g. volatile organic conpounds (VOCs) or
ammonia (NH3)). (For further discussion of EPA s proposal

on which pollutant em ssions to regulate, see section I11.)
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Therefore, we are not proposing new SIP requirenments for
em ssions of these pollutants for the purpose of reducing
the interstate transport of PM2.5. States may, however,
need to consider additional reductions in sone or all of
these em ssions as they develop SIPs to attain and naintain
the PM2.5 standards. Simlarly, for 8-hour ozone, we
continue to rely on the conclusion of the Ozone Transport
Assessnment G oup (OTAG that analysis of interstate
transport control opportunities should focus on NOx, rather
t han VOCs. 2

Section |1l of this preanble, Overview of Proposed
Interstate Air Quality Rule, explains in broad overview our
assessnent of the interstate pollution transport problem and
our devel opnent of this proposal to address transport under
t he CAA

The requirenents in this proposal are intended to
address regional interstate transport of air pollution.
There are |likely nore localized transport problens that w |l
remai n, particularly between contiguous urban areas |ocated

in two or nore States. States that share an interstate

2 The OTAG was active from 1995-1997 and consi sted of
representatives fromthe 37 states in that region; the
District of Colunbia; EPA; and interested nenbers of the
public, including industry and environnental groups. See
di scussi on bel ow under NOx SIP Call for further information
on OTAG
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nonattai nnent area are expected to work together in
devel opi ng the nonattainment SIP for that area, reducing
em ssions that contribute to |local-scale interstate
transport probl ens.

In this preanble, we generally refer to States as both
t he sources and receptors of interstate transport that
contributes to nonattainment. W intend to refer to Tribal
governments in a simlar way. Clean Air Act section 301(d)
recogni zes that American Indian Tribal governnents are
generally the appropriate authority to inplenment the CAA in
I ndi an country. The Tribal Authority Rule (TAR) (63 FR
7262; February 12, 1998 and 59 FR 43960-43961; August 24,
1994) di scusses the provisions of the CAA for which it is
appropriate to treat Tribes in a manner simlar to States.
Therefore, in this preanble, unless otherw se specified,
when we discuss the role of the State in inplenenting the
Interstate Air Quality Rule, we are also referring to the
Tribes. In certain parts of this preanble, however, we ask
for comrents on addressing the special needs of the Tribes.
Section VI provides a nore conplete discussion of this
Tri bal issue.

Qur benefit-cost anal ysis concludes that substanti al
net econom c benefits to society are likely to be achieved

as a result of the enm ssions reductions associated with this
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rul emaki ng. The results detailed in section Xl show t hat
this rule would be highly beneficial to society, wth annual
net benefits by 2010 of approximately $55 billion, ($58
billion annual benefits conpared to annual social cost of
approximately $3 billion) and net annual benefits by 2015 of
$80 billion ($84 billion in benefits conpared to annual
social costs of $4 billion). Therefore, even if the
benefits were overestinmated by as much as a factor of twenty
benefits would still exceed costs.
B. General Background on Air Quality Inpacts of PM2.5 and
Ozone
1. What are the Effects of Anbient PM2.57?

On July 18, 1997, we revised the NAAQS for particul ate
matter (PM to add new standards for fine particles, using
as the indicator particles with aerodynam c di aneters
smal l er than a nomnal 2.5 mcroneters, terned PM2. 5. W
established health- and wel fare-based (primary and
secondary) annual and 24-hour standards for PM2.5 (62 FR
38652). The annual standards are 15 m crograns per cubic
nmeter, based on the 3-year average of annual nmean PM2.5
concentrations. The 24-hour standard is a |level of 65
m crogranms per cubic nmeter, based on the 3-year average of
t he annual 98'" percentile of 24-hour concentrations.

Fine particles are associated with a nunber of serious

health effects including premature nortality, aggravation of
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respiratory and cardi ovascul ar di sease (as indicated by
i ncreased hospital adm ssions, enmergency roomvisits,
absences from school or work, and restricted activity days),
| ung di sease, decreased lung function, asthma attacks, and
certain cardi ovascul ar problens such as heart attacks and
cardiac arrhythma. The EPA has estinmated that attainnment
of the PMR2.5 standards woul d prol ong tens of thousands of
lives and prevent tens of thousands of hospital adm ssions
each year, as well as hundreds of thousands of doctor
visits, absences fromwork and school, and respiratory
illnesses in children. Individuals particularly sensitive
to fine particle exposure include older adults, people with
heart and |ung di sease, and children. Health studies have
shown that there is no clear threshold bel ow which adverse
effects are not experienced by at |east certain segnents of
t he popul ation. Thus, some individuals particularly
sensitive to fine particle exposure may be adversely
affected by fine particle concentrations bel ow those for the
annual and 24-hour standards. More detailed information on
health effects of fine particles can be found on EPA s web
site at:

http://ww. epa. gov/ttn/ naags/ standards/ pmis pm i ndex. htm .

At the time EPA established the primary standards in
1997, we al so established wel fare-based (secondary)

standards identical to the primary standards. The secondary
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standards are designed to protect against major
environnmental effects caused by PM such as visibility
i mpai rnment, soiling, and materials damage.

The EPA al so established the regional haze regul ati ons
in 1999 for the inprovenent of visual air quality in Cass |
areas which include national parks and w | derness areas
across the country.

As discussed in other sections of this preanble, EGJs
are a major source of SO2 and NOx em ssions, both of which
contribute to fine particle concentrations. In addition,
EGU NOx em ssions contribute to ozone problens, described in
the next section. W believe today’ s proposal wll
significantly reduce SO2 and NOx em ssions that contribute
to PM2.5 and 8-hour ozone probl ens descri bed here. The
control strategies we are proposing are discussed in detai
in section Il and section VI bel ow.

2. \Wat are the Effects of Ambient Ozone?

On July 18, 1997, EPA promul gated identical revised
ozone primary and secondary ozone standards that specified
that the 3-year average of the fourth highest daily maxi num
8- hour average ozone concentration could not exceed 0.08
ppm I n general, the revised 8-hour standards are nore
protective of public health and the environnment and nore
stringent than the pre-existing 1-hour ozone standards.

There are nore areas that do not neet the 8-hour standard
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than there are that do not neet the 1-hour standard.
Short-term (1- to 3-hour) and prolonged (6- to 8-hour)
exposures to anbi ent ozone have been linked to a nunber of
adverse health effects. Short-term exposure to ozone can
irritate the respiratory system causing coughing, throat
irritation, and chest pain. Ozone can reduce lung function
and make it nore difficult to breathe deeply. Breathing may
beconme nore rapid and shall ow than normal, thereby limting
a person’s nornmal activity. Ozone al so can aggravate
asthma, leading to nore asthma attacks that require a
doctor’s attention and the use of additional nedication.
| ncreased hospital adm ssions and energency roomvisits for
respiratory problens have been associated with anmbi ent ozone
exposures. Longer-term ozone exposure can inflanme and
darmage the lining of the lungs, which may | ead to permanent
changes in lung tissue and irreversible reductions in |ung
function. A lower quality of life may result if the
i nfl ammati on occurs repeatedly over a long tinme period (such
as nonths, years, a lifetine).

Peopl e who are particularly susceptible to the effects
of ozone include children and adults who are active
outdoors, people with respiratory di seases, such as asthnma
and people with unusual sensitivity to ozone.

In addition to causing adverse health effects, ozone

af fects vegetati on and ecosystens, |eading to reductions in
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agricultural crop and comercial forest yields; reduced
growm h and survivability of tree seedlings; and increased
pl ant susceptibility to di sease, pests, and ot her
envi ronmental stresses (e.g., harsh weather). 1In long-lived
species, these effects may becone evident only after several
years or even decades and thus have the potential for |ong-
term adverse inpacts on forest ecosystens. G ound-| evel
ozone damage to the foliage of trees and other plants can
al so decrease the aesthetic value of ornanental species used
in residential |andscaping, as well as the natural beauty of
our national parks and recreation areas. The econonic val ue
of sonme welfare | osses due to ozone can be cal cul ated, such
as crop yield loss fromboth reduced seed production (e.qg.,
soybean) and visible injury to sonme |eaf crops (e.g.,
| ettuce, spinach, tobacco) and visible injury to ornanental
plants (i.e., grass, flowers, shrubs), while other types of
wel fare loss may not be fully quantifiable in economc terns
(e.g., reduced aesthetic value of trees growing in heavily
visited National parks). Mre detailed information on
health effects of ozone can be found at the follow ng EPA
web site:

http://ww. epa. gov/ttn/ naags/ st andar ds/ ozone/ s 03 i ndex. htn

3. Wiat O her Environnental Effects Are Associated with SO2

and NOx, the Main Precursors to PM2.5 and Ozone Addressed in
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this Proposal ?

This proposed action will result in benefits in
addition to the enunerated human health and welfare benefits
resulting fromreductions in anbient |evels of PMand ozone.
Reductions in NOx and SO2 will contribute to substanti al
visibility inprovenents in many parts of the Eastern U. S
where people live, work, and recreate, including Federal
Class | areas such as the Great Snoky Muntains. Reductions
in these pollutants will al so reduce acidification and
eut rophi cati on of water bodies in the region. In addition,
reduced nmercury em ssions are anticipated as a result of
this proposal. Reduced nmercury em ssions will |essen
mercury contamnation in | akes that can potentially decrease
both human and wi |l dlife exposure.

C. Wuat is the Anbient Air Quality of PM2.5 and Ozone?
1. What is the PM.5 Anmbient Air Quality?

The PM2.5 anbient air quality nonitoring for the 2000-
2002 period shows that areas violating the standards are
| ocated across nmuch of the eastern half of the United States
and in parts of California. Based on these data, 120
counties have at |east one nonitor that violates either the
annual or the 24-hour PM2.5 standard. Most areas violate
only the annual standard; a small nunber of areas violate
both the annual and 24-hour standards; and no areas violate

just the 24-hour standard. The popul ation of these 120
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counties totals 65 mllion people.

Only two States in the western half of the U S.,
California and Montana, have counties that exceed the PM2.5
standards. On the other hand, in the eastern half of the
U S, 175 sites in 106 counties exceeded the annual PM2.5
standard of 15.0 m crograns per cubic neter (pg/n?¥ over the
3-year period from 2000 to 2002 and 395 sites neet the
annual standard. No sites in the eastern half of the United
States exceed the daily PM2.5 standard of 65 ug/n¥. The 106
violating counties are located in a distinct region nade up
of 19 States (plus the District of Colunbia), extending from
St. dair County, Illinois (East St. Louis), the western-
nost violating county, to New Haven, Connecticut, the
eastern-nost violating county, and including the foll ow ng
States located in between: |Illinois, Mchigan, |ndiana,
Ohi o, Pennsyl vani a, New York, New Jersey, Kentucky, West
Virginia, Virginia, Maryland, Del aware, Tennessee, North
Carolina, Al abama, Ceorgia, and South Carolina.

Because interstate transport is not thought to be a
main contributor to exceedances of the PM2.5 standards in
California or Montana, today’s proposal is focused only on
the PM2.5 nonitoring sites in the Eastern U. S..

Speci at ed anbi ent data, which neasures the mgjor
conponents of PM2.5 (sulfate, nitrate, total carbonaceous

mass, and crustal material) are invaluable in understanding



34
the nature and extent of the PM2.5 problem Speciated data
fromthe I nteragency Mnitoring of Protected Visual
Envi ronnments (I MPROVE), the Clean Air Status and Trends
Net wor k ( CASTNET), both predom nantly rural networks, along
wi th EPA' s Speciation Network, show that anbient
concentrations of PM2.5 species have distinctive seasonal
and geographic patterns within the eastern United States.

Mass associ ated wi th amoni um sul fate concentrations
make up a significant portion (25 to 50 percent) of the
annual average PM2.5 nmass. The largest sulfate
contributions to PM2.5 nass occur during the sunmer season
mainly within a large nulti-State area centered near
Tennessee and Sout hwest Virginia. Sulfate concentrations
during the winter season are relatively | ow.

Concentrations of ammoniumnitrate particles typically
conprise less than 25 percent of the annual average PM2.5
mass. Nitrates tend to be highest during the winter nonths
over large portions of the Mdwest including northern GChio,
| ndi ana, M chi gan, and eastern Wsconsin. Relatively higher
W nter concentrations are also reported within and near
maj or urban areas including nmetropolitan New York,

Phi | adel phia, and the Bal ti nore-Washi ngton, DC ar ea.
Nitrate concentrations reported in southern States represent
a sonewhat smaller portion of the PM2.5 nass, prinmarily due

to warner tenperatures that are | ess conducive to nitrate
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formati on and chem cal stability.

Total carbon also contributes a significant amount of
mass to annual PM2.5 levels (25 to 50 percent) but does not
exhi bit strong seasonal or regional concentration patterns.
As with nitrate, total carbon concentrations are higher in
and near urban areas.

Concentrations of the |ast PM2.5 conponent, crustal,
are relatively small (less than 10 percent of PM2.5 nass)
and do not exhibit strong regional or seasonal trends. (For
further discussion on the science of PM2.5 formation, see
section Il; for further discussion of EPA' s proposal on
whi ch pollutant emi ssions to regulate, see section I11.)

2. Wiat is the Ozone Anbient Air Quality?

Al nost all areas of the country have experienced sone
progress in | owering ozone concentrations over the |ast 20
years. As reported in the EPA's report, “Latest Findings on
National Air Quality: 2002 Status and Trends, ”® nati onal
average | evel s of 1-hour ozone inproved by 22 percent
bet ween 1983 and 2002 while 8-hour |evels inproved by 14
percent over the same tine period. The Northeast and
Paci fic Sout hwest (particularly Los Angel es) have shown the
greatest 20-year inprovenment. Even so, on bal ance, ozone
has exhi bited the sl owest progress of the six ngjor

pollutants tracked nationally. During the nost recent 10

3 EPA 454/ K-03-001, August 2003.
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years, ozone |evels have been relatively constant reflecting
little if any air quality inprovenent. During the period
from 1993 to 2002, additional control requirenents have
reduced em ssions of the two najor ozone precursors,
al though at different rates. Em ssions of VOCs were reduced
by 25 percent from 1993 |l evels, while em ssions of NOx
declined by only 11 percent. During the sane tinme period,
gross donestic product increased by 57 percent and vehicle
mles travel ed i ncreased by 23 percent.

Despite the progress nmade nationally since 1970, ozone
remai ns a significant public health concern. Presently,
wi de geographic areas, including nost of the nation’s major
popul ati on centers, experience unhealthy ozone | evels —
concentrations exceedi ng the NAAQS for 8-hour ozone. These
areas include much of the eastern half of the United States
and |arge areas of California. Mre specifically, 297
counties with a total population of over 115 mllion people
currently violate the 8-hour ozone standard.

Existing regulatory requirenments (e.g., Federal notor
vehi cl e standards, EPA s regional NOx rule known as the NOX
SIP Call, and | ocal neasures already adopted under the CAA)
are expected to reduce over tinme the geographic extent of
the nation’s 8-hour ozone problem However, the nunber of
people living in areas with unhealthy ozone levels wll

remai n significant for the foreseeable future because
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exi sting control prograns alone will not elimnate unhealthy
ozone levels in some of the nation’s |argest popul ation
centers.
D. Wat is the Statutory and Regul atory Background for
Today’ s Action?
1. What are the CAA Provisions on Attainment of the PM2.5
and Ozone NAAQS?

The CAA, which was extensively anended by Congress in
1990, contains numerous State planning and attai nnment
requi renents associated with the PM and ozone NAAQS. In
1997, EPA revised the NAAQS for PMto add new annual average
and 24-hour standards for fine particles, using PM.5 as the
i ndi cator (62 FR 38652). At the same tine, EPA issued its
final action to revise the NAAQS for ozone (62 FR 38856) to
establ i sh new 8-hour standards. These standards were
subject to litigation, which delayed inplenentation. The
litigation was sufficiently resolved in 2001 to permt the
EPA and States to begin the process of inplenenting the new
PM2.5 and 8-hour ozone standards. See Wiitman v. Anerican
Trucking Ass’'n., 121 S.Ct. 903 (2001).

Fol | owi ng pronul gati on of new NAAQS, the CAA requires
all areas, regardless of their designation as attainnment,
nonattai nnent, or unclassifiable, to submt SIPs containing
provi sions specified under section 110(a)(2). This includes

provisions to address the following required SIP el enents:
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emssion limts and other control neasures; provisions for
nmeeti ng nonattai nment requirenents; anbient air quality
noni toring/ data system programfor enforcenent of control
measures; nmeasures to address interstate transport;
provi sions for adequate fundi ng, personnel, and | egal
authority for inplenenting the SIP; stationary source
nmonitoring system authority to inplenment the energency
epi sode provisions in their SIPs; provisions for SIP
revi sion due to NAAQS changes or findings of inadequacy;
consultation requirements with | ocal governnents and | and
managers; requirement to neet applicable requirenents of
part Crelated to prevention of significant deterioration
and visibility protection; air quality nodeling/data;
stationary source permtting fees; and provisions for
consultation and participation by affected |ocal entities
affected by the SIP. 1In addition, SIPs for nonattai nnment
areas are generally required to include additional em ssions
controls providing for attainnment of the NAAQS.

Under subpart 1 of part D, the SIPs nust include, but
are not limted to, the following elenments: (1) reasonably
avai |l abl e control neasures (RACM and reasonably avail abl e
control technol ogy (RACT) control neasures, (2) neasures to
assure reasonable further progress (RFP), (3) an accurate
and conprehensive inventory of actual em ssions for al

sources of the relevant pollutant in the nonattai nment area,
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(4) enforceable emssions limts for stationary sources, (5)
permts for new and nodi fied nmajor stationary sources, (6)
nmeasures for new source review (NSR), and (7) contingency
measur es which should be ready to be inplenented w thout
further action fromthe State or EPA

Section 110(a)(2)(D) provides a tool for addressing the
probl em of transported pollution. This provision applies to
all SIPs for each pollutant covered by a NAAQS and to all
areas regardl ess of their attainnment designation. Under
section 110(a)(2)(D) a SIP nust contain adequate provisions
prohi biting sources in the State fromemtting air
pollutants in amounts that will contribute significantly to
nonattai nnent in one or nore downw nd States.

The CAA section 110(k)(5) authorizes EPA to find that a
SIP is substantially inadequate to neet any CAA requirenent.
| f EPA makes such a finding, it nmust require the State to
submt, within a specified period, a SIP revision to correct
t he i nadequacy. This is generally known as a “SIP call.”
In 1998, EPA used this authority to issue the NOx SIP Call,
di scussed below, to require States to revise their SIPs to
i nclude neasures to reduce NOx em ssions that were
significantly contributing to ozone nonattai nnent probl ens

in downw nd St ates.
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2. What is the NOx SIP Call ?*

In the early 1990's, EPA recogni zed that ozone
transport played an inportant role in preventi ng downw nd
areas from devel opi ng attai nnment denonstrations. 1In
response to a reconmendation by the Environnental Council of
States, EPA formed a national work group to assess and
attenpt to devel op consensus solutions to the problem of
interstate transport of ozone and its precursors in the
eastern half of the country. This work group, the Ozone
Transport Assessnment Goup (OTAG, which was active from
1995-1997, consisted of representatives fromthe 37 States
in that region; the District of Colunbia; EPA, and
i nterested nenbers of the public, including industry and
environmental groups. The OTAG conpl eted the nost
conpr ehensi ve anal ysis of ozone transport that had ever been
conduct ed, devel opi ng technical data, including up-to-date
i nventories and state-of-the-art air quality nodeling, to
gquantify and identify the sources of interstate ozone
transport. The OTAG concl uded that regional NOx em ssions
reductions are effective in producing ozone benefits, while
VOC controls are effective in reducing ozone locally and are
nost advant ageous to urban nonattai nment areas.

In 1998, EPA pronulgated a rule, based in part on the

4 For a nore detail ed background di scussion, see 67 FR
8396; February 22, 2002.
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work by OTAG, determining that 22 States® and the District
of Colunmbia in the eastern half of the country significantly
contribute to 1-hour and 8-hour ozone nonattai nnment problens
in dowmwi nd States.® This rule, generally known as the NOx
SIP Call, required those jurisdictions to revise their SIPs
to include NOx control measures to mtigate the significant
ozone transport. The EPA determ ned the em ssions
reductions requirenents by projecting NOx em ssions to 2007
for all source categories and then reducing those em ssions
t hrough controls that EPA determ ned to be highly cost
effective. The affected States were required to submt SIPs
providing the resulting amounts of em ssions reductions.

Under the NOx SIP Call, States have the flexibility to
determne the mx of controls to neet their em ssions
reductions requirenents. However, the rule provides that if
the SIP controls EGUs, then the SIP nmust establish a budget,

or cap, for EGUs. The EPA recommended that each State

®> The jurisdictions are: Al abama, Connecticut, Del aware,
District of Colunbia, Georgia, Illinois, Indiana, Kentucky,
Maryl and, Massachusetts, M chigan, M ssouri, New Jersey, New
York, North Carolina, Ohio, Pennsylvania, Rhode Island,
Sout h Carolina, Tennessee, Virginia, West Virginia, and

W sconsi n.

¢ See “Finding of Significant Contribution and Rul emaki ng
for Certain States in the Ozone Transport Assessment G oup
Regi on for Purposes of Reducing Regional Transport of Ozone;
Final Rule,” 63 FR 57,356 (Cctober 27, 1998). The EPA al so
publ i shed two Techni cal Anmendnents revising the NOx SIP Cal
em ssion reduction requirenments. (64 FR 26,298; My 14,
1999 and 65 FR 11222; March 2, 2000).
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authorize a trading programfor NOx em ssions fromEGJ. W
devel oped a nodel cap and trade programthat States could
voluntarily choose to adopt.

In response to litigation over EPA's final NOx SIP Cal
rule, the U S. Court of Appeals for the District of Colunbia
Circuit issued two decisions concerning the NOx SIP Call and
its technical amendnents.’” The Court decisions generally
uphel d the NOx SIP Call and technical amendnents, including
EPA's interpretation of the definition of “contribute
significantly” under CAA section 110(a)(2)(D). The
litigation over the NOx SIP Call coincided with the
litigation over the 8-hour NAAQS. Because of the
uncertainty caused by the litigation on the 8-hour NAAQS,
EPA stayed the portion of the NOx SIP Call based on the 8-
hour NAAQS (65 FR 56245, Septenber 18, 2000). Therefore,
for the nost part, the Court did not address NOx SIP Cal
requi renments under the 8-hour ozone NAAQS.

As in the NOx SIP Call, in today’'s action EPA is
exercising its Federal role to ensure States work in a
coordi nated way to sol ve regional pollution transport
probl enms. Today’s action follows the NOx SIP Call approach

In many ways.

" See Mchigan v. EPA, 213 F.3d 663 (D.C. Cr. 2000), cert.
deni ed, 532 U.S. 904 (2001) (NOx SIP call) and Appal achi an
Power v. EPA, 251 F.3d 1026 (D.C. Gr. 2001) (technical
anendnent s)
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3. What is the Acid Rain Programand Its Relationship to
this Proposal ?

Title 1V of the CAA Anmendnents of 1990 established the
Acid Rain Programto address the deposition of acidic
particles and gases. These particles and gases are largely
the result of SO2 and NOx em ssions from power plants that
are transported over |ong distances in the atnosphere. |In
the environnment, acid deposition causes soils and water
bodies to acidify, making the water unsuitable for sone fish
and other wildlife. Acid deposition also damages forest
soils by stripping soil nutrients, as well as damagi ng sone
sensitive tree species including mapl e and pine trees,
particularly at high elevations. It speeds the decay of
bui | di ngs, statues, and scul ptures that are part of our
national heritage. The nitrogen portion of acid deposition
contributes to eutrophication in coastal ecosystens, the
synptonms of which include al gal bl oons (sone of which may be
toxic), fish kills, and loss of plant and ani nal diversity.
Finally, acidification of |akes and streans can increase the
anount of nethyl nmercury available in aquatic systens. Most
exposure to nercury results fromeating contam nated fish

The Acid Rain Programrequires a phased reduction of
S2 (and, to a lesser extent, NOx) em ssions from power
generators that sell electricity. Larger EGJs were covered

in 1995 with additional generators being added in 2000.
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Acid Rain Program affected sources would likely be affected
by today’s action, which proposes to require additional
cost-effective SO2 and NOx reductions from|arge EGUs.
The Acid Rain Programutilizes a market-based cap and
trade approach to require power plants to reduce SQ2

em ssions to 50 percent of the 1980 em ssion levels. At

full inplenentation after 2010, emi ssions will be limted
(i.e., “capped’) to 8.95 mllion tons in the contiguous
United States. Individual existing units are directly

all ocated their share of the total em ssions allowances —
each all owance is an authorization to enmit a ton of SO2 — in
perpetuity. New units are not allocated all owances.

Today’s rule builds off of the Acid Rain cap and trade
program and all ows sources to use SO2 al |l owances to neet the
proposed em ssions caps. This effectively reduces the

nati onal cap on SO2 em ssi ons.

The Acid Rain Program has achi eved major SO2 em ssions
reductions, and associated air quality inprovenents, quickly
and cost effectively. In 2002, SO2 em ssions from power
plants were 10.2 mllion tons, 41 percent |ower than 1980.8
These em ssions reductions have translated into substanti al

reductions in acid deposition, allowng | akes and streans in

8 U.S. Environnmental Protection Agency, EPA Acid Rain
Program 2002 Progress Report (EPA 430-R-03-011), Novenber
2003. (Avail able at:

wWww. epa. gov/ ai rmar ket s/ cnpr pt/ ar p02/ 2002r epor t . pdf)
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the Northeast to begin recovering fromdecades of acid rain.
Cap and trade under the Acid Rain Program has created
financial incentives for electricity generators to | ook for
new and | ow cost ways to reduce em ssions, and inprove the
ef fecti veness of pollution control equi pnent, at costs much
| ower than predicted. The Program s cap on em ssions, its
requi renent that excess em ssions be offset with all owances
(with the potential for fines and civil prosecution), and
its stringent em ssions nonitoring and reporting
requi renents ensure that environmental goals are achi eved
and sustained, while allowing for flexible conpliance
strategi es which take advantage of trading and banki ng. The
| evel of conpliance under the Acid Rain Program continues to
be unconmmonly high with over 99 percent of the affected
sources hol ding sufficient allowances by the annual
conpliance deadline. Even this handful of non-conpliant
sources did not conprom se the integrity of the cap because
each ton emtted in excess of allowances nust be
automatical ly of fset.

Title I'V also specifies a two-part, rate-based strategy
to reduce NOx em ssions fromcoal-fired electric power
plants. Beginning in 1996 with larger units, the Acid Rain
Program i ncl uded smaller EGJUs and required additional
reductions fromthe larger units in 2000. By basing the

required | evel s of NOx reductions on commercially avail abl e



46
conbustion controls, title IV has reduced NOx em ssions to
2.1 million tons per year beginning in 2000. Uilities have
the flexibility to conply with the rule by: (1) neeting the
standard annual em ssions limtations; (2) averaging the
em ssions rates of two or nore boilers; or (3) if a utility
cannot neet the standard emission |imt, applying for a |less
stringent alternative emssion limt (AEL) based upon its
uni que application of NOx em ssions control technol ogy on
which the rule is based.
4. Wat is the Regional Haze Program and Its Rel ati onship
to this Proposal ?

Regi onal haze is visibility inpairnment that is caused
by the sane types of sources likely to be affected by this
proposed rule. These types of sources enit fine particles
and their precursors, and they are | ocated across a broad
geographic area.® In 1977, in the initial visibility
protection provisions of the CAA, Congress specifically
recogni zed that the “visibility problemis caused prinarily
by em ssion into the atnosphere of SO, oxides of nitrogen
and particulate natter, especially fine particulate matter,

frominadequate[ly] controlled sources.”! The fine

° See, e.g., U S EPA National Center for Environnental
Assessnent, O fice of Research and Devel opnent, Research
Triangle Park, NC, Alr Quality Criteria for Particulate
Matter, EPA/ 600/ P-95/001bF, April 1996.

10 4 R Rep. No. 95-294 at 204 (1977).
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particulate matter, or PM2.5, that inpairs visibility by
scattering and absorbing |ight also causes serious health
effects and nortality in humans di scussed earlier in this
section. Data fromthe existing visibility nonitoring
network show that visibility inpairnent caused by air
pol lution occurs virtually all of the tine at nbst nationa
park and wi |l derness area nonitoring stations.

Under the 1999 Regi onal Haze Rule,'? States are
required to set periodic goals for inproving visibility in
the 156 Class | areas, and to adopt long-termstrategies to
nmeet the goal of returning visibility in these areas to
natural conditions (see 40 CFR part 81, subpart D). Today’s
proposal will reduce SO2 and NOx em ssions in 29 States,
assisting those States and their neighbors in making
progress toward their visibility goals.

5. What is the Proposed Utility Control Programfor Air
Toxics and Its Relationship to This Proposal ?

Today’s interstate air quality proposal affecting SO2
and NOx emi ssions is related to a proposal being signed on
Decenber 15, 2003 to regulate nmercury fromcertain types of

EQU s using the maxi mum achi evabl e control technol ogy (MACT)

11 National Park Service, Air Quality in the National Parks:
A Summary of Findings fromthe National Park Service Air
Quality Research and Monitoring Program Natural Resources
Report 88-1. Denver CO, July 1988

2. 64 FR 35714, July 1, 1999.
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provi sions of section 112 of the CAA or using the
per formance standards provi sions under section 111 of the
CAA.

The EPA believes that a carefully designed nulti-
pol | utant approach - a program designed to control NOx, SQO2,
and nmercury at the sane tinme - is the nost effective way to
reduce em ssions fromelectric utilities. One key feature
of this approach is the interrelationship of the timng and
cap levels for SO2, NOx, and nercury. Today, we know t hat
electric utilities can reduce their em ssions of all three
pollutants by installing flue gas desul furization (FGD)
(which controls SO2 and nmercury eni ssions) and sel ective
catal ytic reduction (SCR) (which controls NOx and nercury).
We have designed the interstate transport proposal and the
mercury section 111 proposal to take advantage of the
conbi ned em ssions reductions that these technol ogi es
provi de. Taken together, these proposals woul d coordinate
em ssions reductions fromelectric utilities to achieve
necessary health protections cost effectively.

1. Characterization of the Origin and Distribution of 8-
Hour Ozone and PM2.5 Air Quality Probl ens

This section presents a sinplified account of the
occurrence, formation, and origins of ozone and PM2.5, as
well as an introduction to certain relevant scientific and

technical ternms and concepts that are used in the remainder
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of this proposal. It also provides scientific and technical
i nsights and experiences relevant to formul ati ng control
approaches for reducing the contribution of transport to
these air quality problens.
A G ound- | evel Ozone
1. Ozone Formation

Ozone is fornmed by natural processes at high altitudes,
in the stratosphere, where it serves as an effective shield
agai nst penetration of harnful solar UV-B radiation to the
ground. The ozone present at ground level as a principal
conponent of photochem cal snmog is fornmed in sunlit
conditions through atnospheric reactions of two main cl asses
of precursor conpounds: VOCs and NOx (nmainly NO and NQ2).
The term* VOC includes many cl asses of conpounds that
possess a w de range of chem cal properties and atnospheric
[ifetimes, which helps determne their relative inportance
in formng ozone. Sources of VQOCs include anthropogenic
sources such as notor vehicles, chemcal plants, refineries,
and many consuner products, but also natural em ssions from
vegetation. Nitrogen oxides are emtted by notor vehicles,
power plants, and other combustion sources, with | esser
anounts from natural processes including |ightning and
soils. Key aspects of current and projected inventories for
NOx and VOC are summari zed in section IV of this proposal

and EPA web sites (e.g., ww.epa.gov/ttn/chief).




50

The rel ative inportance of NOx and VOC i n ozone
formation and control varies with location- and tine-
specific factors, including the relative amounts of VOC and
NOx present. In rural areas with high concentrations of VOC
from bi ogeni ¢ sources, ozone formation and control is
governed by NOx. In sone urban core situations, NOx
concentrations can be high enough relative to VOC to
suppress ozone formation locally, but still contribute to
i ncreased ozone downwi nd fromthe city. |In such situations,
VOC reductions are nost effective at reduci ng ozone within
t he urban environnent and i mmedi ately downw nd.

The formation of ozone increases with tenperature and
sunlight, which is one reason ozone |evels are higher during
the sumrer. Increased tenperature increases em ssions of
vol atil e ant hropogeni c and bi ogeni ¢ organi cs and can
indirectly increase NOx as well (e.g., increased electricity
generation for air conditioning). Sumertine conditions
al so bring increased epi sodes of |arge-scal e stagnation,
whi ch pronote the build-up of direct em ssions and
pollutants forned t hrough atnospheric reactions over |arge
regions. The nost recent authoritative assessnments of ozone

control approaches?®? * have concluded that, for reducing

13 Ozone Transport Assessnent G oup, OTAG Final Report,
1997.

14 NARSTO, An Assessnent of Tropospheric Orzone Pollution - A
North Anmerican Perspective, July 2000.
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regi onal scale ozone transport, a NOx control strategy would
be nost effective, whereas VOC reductions are nost effective
in nore dense urbani zed areas.
2. Spatial and Tenporal Patterns of Ozone

St udi es conducted in the 1970's established that ozone
occurs on a regional scale (i.e. 1000's of kiloneters) over
much of the Eastern U.S., with el evated concentrations
occurring in rural as well as netropolitan areas®®, **. Wile
progress has been nmade in reduci ng ozone in nmany urban
areas, the Eastern U. S. continues to experience el evated
regi onal scal e ozone episodes in the extended summer ozone
season.

Regi onal 8-hour ozone | evels are highest in the
Nort heast and M d-Atlantic areas with peak 2002 (3-year
average of the 4'" highest value for all sites in the
region) ranging fromO0.097 to 0.099 parts per mllion
(ppm .Y The M dwest and Sout heast States have slightly
| oner peak values (but still above the 8-hour standard in
many urban areas) w th 2002 regi onal averages ranging from

0.083 to 0.090 ppm Regional -scal e ozone |l evels in other

15 National Research Council, Rethinking the Ozone Probl em
in Uban and Regional Air Pollution, 1991.

16 NARSTO, An Assessnent of Tropospheric Ozone Pollution - A
North Anmerican Perspective, July 2000.

7 U S. EPA, Latest Findings on National Air Quality, August
2003.
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regions of the country are generally lower, with 2002
regi onal averages ranging from0.059 to 0.082 ppm
Nevert hel ess, sonme of the highest urban 8-hour ozone |evels
in the nation occur in southern and central California and
t he Houston area.
B. Fine Particles
1. Characterization and Origins of Fine Particles

Particulate matter is a chemcally and physically
di verse m xture of discrete particles and droplets. It
exists in the air in a range of particle sizes, from
subm croneter to well above 30 mcroneters (punm). Most of
the mass of particles is distributed in tw size nodes that
are termed fine and coarse particles. Although there is
sone overlap at the division of the nodes (1 to 3 um, fine
and coarse particles generally have different origins,
source types, chem cal conposition, and atnospheric
transport and renoval processes. |In particular, because of
their small size and nechani sns of formation, fine particles
can be created and transported substantial distances
(hundreds to over 1000 km) from em ssion sources.

As not ed above, EPA has established NAAQS for fine
particles, which are defined as those smaller than a nom nal
2.5 pm (aerodynam c dianeter) or PM2.5. Standards al so
exist for particles smaller than a nom nal 10 pum aer odynam c

di aneter (or PMLO) which include both fine particles and
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I nhal abl e coarse node particles. For reasons sunmarized in
section Il below, today s proposal focuses on reducing
significant transport of PM2.5 as it affects attainnent of
t he annual standards.

Fine particles can be directly emtted from sources or,
| i ke ozone, can be forned in the atnosphere from precursor
gases. Directly emtted particles are often terned
“primary” particles, while those forned in the atnosphere
are called “secondary” particles.!® The nbst conmpn source
of directly emtted PM2.5 is inconplete conmbustion of fuels
contai ning carbon (fossil or biomass), which produces
car bonaceous particles consisting of a variety of organic
substances and bl ack carbon (soot), as well as gaseous
carbon nonoxi de, VOCs and NOx. Certain high energy
i ndustrial processes also emt primary PM2. 5. Exanpl es of
direct PM2.5 sources include diesel and gasoline vehicles,
open burning, residential wood burning, forest fires, power
generation, and industrial netals production and processi ng.

The mmj or gaseous precursors of secondary PM2.5 include
SO2, NOx, certain VOCs and NH3. The SO2 and NOx form
respectively, sulfuric and nitric acids, which then react

with anmonia to formvarious sulfate and nitrate conpounds.

8 These terns used in the context of atnobspheric science
shoul d not be confused with simlar terns that are used in
section 109 of the CAA to distinguish standards that are

i ntended to protect public health (primary) fromthose that
protect public welfare (secondary).
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At typical sumrertine humdities in the East, these
subst ances absorb water and the particles exist as tiny
droplets. Ammonia generally woul d not form at nospheric
particles in the absence of acidic sulfates and nitrates.
Certain reactive VOCs of relatively high nol ecul ar wei ght
(e.g., toluene, xylenes in gasoline) can be oxidized to form
secondary organic aerosol particles (SOA) in the same kinds
of photochem cal processes that produce ozone.

The maj or sources of secondary PM2.5 form ng gases
(S@2, NOx, certain VOCs, NH3) include nearly every source
category of air pollutants. Major SO2 sources in the U S
i nclude coal -fired power plants and industrial boilers and
snelters. Major NOX sources were sunmarized in subsection 1
(ozone) above. Significant anthropogenic sources of organic
PM precursors (particularly aromati c conpounds?®) include
not or vehicle fuels, solvents, petrochemcal facilities,

di esel and gasoline vehicle em ssions, and bi ogenic
em ssions fromtrees. Amonia is emtted from numerous
| i vestock and other agricultural activities and natural
processes in soil, but smaller source categories nmay be
I mportant in urban areas.
Secondary formation of PM2.5 invol ves conpl ex processes

t hat depend on factors such as the anmounts of needed

¥ osjean, D., Seinfeld, J.H , Paraneterization of the
formation potential of secondary organic aerosols,
At nospheric Environnent 23, 1733-1747, 1989.
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precursor gases; the concentrations of other reactive
speci es such as ozone ((B), hydroxyl radicals (O+), or
hydr ogen peroxi de (H2Q2); atnospheric conditions including
solar radiation, tenperature and relative humdity (RH); and
the interactions of precursors and pre-existing particles
with cloud or fog droplets or in the liquid filmon solid
particles. Significantly, these processes indicate an
i mportant |ink between PM2.5 and the pollutants and sources
that form ozone. More conplete discussions of the fornation
and characteristics of secondary particles can be found in
the U S. EPA Criteria Docunent?°, and in the recent NARSTO
Fine Particle Assessnent?. Mre conplete discussions of
t he characteristics and sources of both primary and
secondary particles can be found in the U S. EPA Staff Paper
on Review of the National Anbient Air Quality Standards for
Particul ate Matter. ??
2. Spatial and Tenporal Patterns of PM2.5 and Maj or
Conponent s

As noted in section | above, the npbst recent PM2.5

20 U.S. EPA, National Center for Environnental Assessnent.
Alr Quality Criteria for Particulate Matter, 4'" Externa
Revi ew Draft. June 2003.

21 NARSTO, Particulate Matter Science for Policy Makers — A
NARSTO Assessnent. February 2003.

22 U . S. EPA, Review of the National Anbient Air Quality
Standards for Particulate Matter: Policy Assessnent of
Scientific and Technical Information QAQPS Staff Paper —
First Draft. August 2003.
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nonitoring data (2000-2002) show nunerous counties in
viol ation of the annual standards across nuch of the Eastern
US., as well as in southern and central California. A
maj or reason for the high values in eastern urban areas is
the regional contributions fromsources distant to these
areas.?® This is illustrated by conparing recent PM2.5 data
fromthe EPA Speciation Network (urban sites) and the
| MPROVE Network (non-urban sites). A tabular summary
conparing these urban and rural ambient data is included in
t he Ambi ent Data Anal ysis Technical Support Docunent. This
conpari son suggests that in the East, rural regional
transport contributes well over half of the PM2.5 observed
in urban areas.

The EPA Speci ati on Network and | MPROVE data al so
permts conparison of the regional contribution of the nmgjor
conponents that conprise PM2.5. The major chem cal
conpounds/ cl asses typically neasured or estimted include
sulfate, and nitrate, anmonium (estinmated from sul fate and
nitrate in | MPROVE), total carbonaceous materials (TCM,

i ncludi ng bl ack carbon and estinmated organi c carbon, and
crustal -related materials. The crustal materials reflect
intrusion of the smallest particles originating in the

coarse node as well as a nunber of fine nbde netals and

23 NARSTO, Particulate Matter Science for Policy Makers — A
NARSTO Assessnent, February 2003.
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ot her elenments present in small anmounts.

Nationally, the nost recent urban PM2.5 conposition
data show a significant contribution of carbonaceous
material at all sites, with sulfates higher in the East and
nitrates higher in the West. Crustal material is typically
|l ess than 5 to 10 percent of the total. Focusing on the
rural eastern sites representative of the regional
contribution, sulfates and associ ated anmoni um are the
| argest fraction, foll owed by carbonaceous material .
Nitrates are also a significant contributor to PM.5 in the
nore northern areas of the Eastern U S., especially in the
i ndustrial M dwest (about 20 percent).

Rao and Frank?* (2003) have conpared the concentrations
of sulfates and carbonaceous particles for specific pairs of
ur ban and nearby non-urban sites. In the East, sulfate at
urban nonitoring locations is only slightly higher than at
near by non-urban sites. In contrast, carbonaceous nateri al
at urban sites is significantly higher than at the non-urban
sites. The simlarity of urban and rural sulfates suggests
that anbient sulfate is present on a regional scale and that
nost urban sulfate is likely associated with regional

transport. On the other hand, urban carbonaceous materi al

24 V. Rao, N. Frank, A Rush, F. D nmmck, Chem cal

Speciation of PM2.5 in Uban and Rural Areas, 1In the
Proceedi ngs of the Air & WAste Managenent Associ ati on
Synmposi umon Air Quality Measurenment Met hods and Technol ogy,
San Franci sco, on Novenber 13-15, 2002.
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appears to have both a regional and an urban conponent. The
much hi gher concentrations in urban areas indicate the
i nportance of |ocal sources. Detailed source apportionnment
studi es discussed in section V bel ow suggest that nobile and
ot her conbustion sources, which are nuch nore concentrated
in urban areas, may explain nmuch of the el evated urban
carbon concentrations.

Seasonal variations in PM2.5 and conponents provide
useful insights into the relative inportance of various
sources and atnospheric processes. In the East, rural PM.5
concentrations are usually significantly higher in the
sumertinme than in the winter. In large urban areas,
however, sumrer/w nter differences are smaller, and w nter
peaks may be higher. More specifically, PM.5
concentrations in urban areas in the Northeast, industrial
M dwest, and upper M dwest regions peak both in the wnter
and in the summer and are lowest in the spring and fall.

The concentrations in the peak seasons in the Northeast and
i ndustrial Mdwest are 5 pg/nt or nore higher in
concentration than the | ow seasons. The peak seasons in the
upper M dwest are less than 5 ug/ n? hi gher than the | ow
seasons. In the Southeast, however, the urban areas have
just one peak that occurs in the summer, and that peak is
only 4 to 5 pg/n? higher than the | owest season.

The seasonal pattern of sumrer PM2.5 peaks in rura
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areas does not vary as nuch by region as do urban patterns.
The conposition data show that these summer peaks are due to
el evated regional sulfates and organic carbon. Urban and
rural nitrates tend to be lowin the sumer and
significantly higher in the winter, when sulfates are
| onest. Wntertinme urban peaks appear to consist of
i ncreased amonium nitrate and carbonaceous material of
| ocal origin.?®
3. Inplications for Control of Transported PM.5

The interplay between sulfates and nitrates observed in
t he seasonal data above is of particular inportance. The
formati on of ammoniumnitrate is favored by availability of
anmonia and nitric acid vapor, |ow tenperatures, high
relative humdity, and the absence of acid sulfate
particles. At higher sunmer tenperatures when photochem cal
processes and neteorol ogi cal conditions in the East produce
hi gh sulfate | evels, anmonia and nitric acid vapor tend to
remain in the gas phase rather than formng amoniumnitrate
particles. |In winter nonths, with cool er tenperatures and
| ower sulfur-related acidity, the presence of sufficient
nitric acid and ammonia favors formation of nitrate
particl es.

The chem stry summari zed above has consequences for the

25 NARSTO, Particulate Matter Science for Policy Makers — A
NARSTO Assessnent, February 2003.
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ef fectiveness of SO2 reductions in |owering regional and
urban PM2.5 concentrations. Both observations and nodeling
simul ati ons (see subsection I1.B.4 bel ow) suggest that
regional SO2 reductions are effective at reducing sulfates
and PM2.5. \Wen SO2 reductions reach a certain point in
relation to other relevant reactants and conditions,
however, the ammonia fornmerly associated with sulfate can
react with excess nitric acid vapor to formnitrate
particles, effectively replacing at |east part of the PWM.5
reduction due to sulfate. This phenonenon is terned
“nitrate replacenent.” Under these conditions, SQ2
reductions will not be as effective at reducing PM2. 5.
Enpirical evidence based on anbi ent nmeasurenents and
nodel i ng sinmul ati ons show nitrate repl acenent changes under
differing scenarios involving neteorological factors and
rel ati ve concentrations of inportant conponents. 25 %7
Qobvi ously, sulfate reduction approaches (SQ2 controls) w |
be nore effective at lowering PM2.5 if conpl emented by
strategies that reduce nitrates (NOx controls), particularly
in the winter.

This chemi stry also has inplications for the role of

26 NARSTO, Particulate Matter Science for Policy Makers — A
NARSTO Assessnent, February 2003.

2 Blanchard and Hidy. J., Effects of Changes in Sulfate,
Ammpnia, and Nitric Acid on Particulate Nitrate
Concentrations in the Southeastern United States, Ar &
Wast e Manage. Assoc. 53:283-290. 2003.
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anmoni a sources in contributing to regional PM2.5. As noted
above, ammonia would not be present in particle formwere it
not for the presence of sulfuric and nitric acids.
Signi ficant reductions of these acids through SO2 and NOx
controls would al so reduce particul ate ammoni a, without the
need for ammonia controls. As evidenced in the discussion
above, it is clear that any effects of ammobni a em ssi ons
controls on PM2.5 woul d vary considerably with the
concentrations of sulfate, total anmonia (gas phase pl us
aerosol), total nitric acid tenperature, and | ocation and
season. In some cases, a decrease in ammonia wll have no
effect on PM2.5, while in other cases, the decrease wll
reduce total nitrate contributions.?®

In essence, the effect of significant reductions in
ammonia on PM2.5 is least in conditions with |ow particul ate
nitrate levels (e.g., warmconditions) or lownnitric acid
vapor |evels (e.g., through NOx reductions) in conparison to
anmoni a | evels. The nost significant effects of ammoni a
control would occur in conditions where there is an
abundance of nitric acid, in which amonia limts
particulate nitrate formation. Therefore, significant

reductions in SO2 and NOx em ssions would create conditions

*The margi nal effectiveness of reducing ammonia on PM2.5 is
examned in Wst, J. J., A S Ansari, and S. N Pandis,
Margi nal PM2.5: nonlinear aerosol mass response to sulfate
reductions in the eastern US, Journal Air & Waste Management
Assoc., 49(12): 1415-1424, 1999.
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t hat woul d reduce the effectiveness of amonia controls in
reduci ng PM2. 5.

In addition to these direct effects of ammonia controls
on PM2.5, ammonia is a weak base that serves to partially
neutralize acids that occur in PM2.5. As such, reducing
ammonia will nmake PM2.5, clouds, and precipitation nore
acidic, thereby exacerbating acidifying precipitation (acid
rain) and possibly causing health effects related to PM2. 5
acidity. Through this increased acidity of clouds and fogs,
ammoni a reductions can slow the conversion of SO2 to
particle sulfate.? The increased acidity associated with
anmoni a reductions may al so increase the formati on of
secondary organi c aerosols, according to recent |aboratory
studies.?®* In contrast, NOx reductions can both sl ow
sulfate formation through oxidant chem stry, while al so
reducing acidity.

A further conplication in consideration of ammonia
controls is the uncertainty regarding the | ocation and
tenporal variations in ammonia em ssions, particularly in
urban areas. This is an area of active research and

I nvestigation for EPA and others. It is of note that the

29 NARSTO, Particulate Matter Science for Policy Makers — A
NARSTO Assessnent, February 2003.

8%  Jang, M; Czoschke, N M; Lee, S.; Kanens, R M,

Het er ogeneous At nospheri c Aerosol Production by Acid-
Catalyzed Particle Phase Reactions, Science, 2002, 298, 814-
817.
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maxi mum concentration of anmoniumnitrates occurs in the
winter, a period that is expected to have the | owest anmoni a
em ssions fromagricultural activities;3® by contrast, the
potential PM2.5 benefit of reducing ammonia em ssions in the
sunmer when they nay be at a peak is limted to the anmoni um
Itself, because this is the tine of |owest ammoniumnitrate
particle | evels.

The origins of the carbonaceous conponent of regiona
transport are even less well characterized. It reflects a
conpl ex m xture of hundreds or even thousands of organic
car bon conpounds, nobst of which have not yet been
successfully quantified. |In addition to directly emtted
carbonaceous materials fromfires and transport from urban
areas, a varying anount is |ikely derived from bi ogenic
em ssions - which may include both primary and transforned
secondary materials. Because the observed sunmertine
increase in organic particles nay be related to
phot ochem cal activity, it is reasonable to expect that - as
for regional ozone - NOx reductions m ght produce sone
benefits. Further, recent work by Jang et al. suggests that

acidic aerosols (e.g., sulfates) may increase the formation

3. Battye, W, V. P. Aneja, and P. A Roelle, Evaluation and
i nprovenent of ammonia eni ssions inventories, Atmospheric
Environment, 2003, 37, 3873-3883.
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of secondary organic aerosols (SOA). 32

Despite significant progress that has been made in
understandi ng the origins and properties of SQOA, it remains
t he | east understood conponent of PM2.5. Mbdreover, the
contribution of primary and secondary organi c aerosol
conponents to neasured organi c aerosol concentrations is
t hought to be highly variable and is a controversi al
i ssue.®® The relative anbunts of primary versus secondary
organi ¢ conpounds in the anbient air throughout the U S.,
however, appear to vary with location and tine of year.
Wi | e carbonaceous naterial appears to be a significant
conponent in regional transport in the East, it is currently
not possible to determne with certainty the relative
contribution of primary versus secondary carbonaceous
particles, or to fully quantify the fraction that m ght be
reduced by control of anthropogenic sources. The EPA and
ot hers have funded substantial research and nonitoring
efforts to clarify these issues. New information fromthe
scientific comunity continues to energe to inprove our
under standi ng of the rel ati onship between sources of PM

precursors and secondary particle formation.

32Jang, M ; Czoschke, N. M; Lee, S.; Kanmens, R M,

Het er ogeneous At nospheric Aerosol Production by Acid-
Catalyzed Particle Phase Reactions, Science, 2002, 298, 814-
817.

33 NARSTO, Particulate Matter Science for Policy Makers — A
NARSTO Assessnent, February 2003.
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4. Air Quality Inpacts of Regional SO2 Reductions

As noted above, sulfates from SO2 conprise the | argest
conponent of regional transport in the East. Fortunately,
we al ready have significant observational evidence of the
ef fectiveness of reducing regional SO2 em ssions. By
contrast, while small to nbdest Nox emi ssions reductions
fromcontrol prograns to date have resulted in reduced
nitrate deposition in sone portions of the East,3®* we have
no conparabl e | ong-term experience in observing the expected
effects of nore substantial regional reductions for NOX.
Per haps the best docunented exanple of the results of any
maj or regional air pollution control programis reflected in
the experience of the title IV Acid Rain Program (see
section VIII below). From 1990 to date, this market-based
program reduced SO2 em ssions fromelectric utilities
t hroughout the country, with nost of the em ssions
reducti ons achi eved by sources in the East. The regional
reducti ons have resulted in substantial inprovenents in air
quality and deposition throughout the East. The spatial and

tenporal patterns of these inprovenents have been observed

34 Butler, Thomas J., Gene E. Likens, Francoise M Verneyl en
and Barbara J. B. Stunder. The relation between NOx

em ssions and precipitation NO3- in the eastern USA
Atmospheric Environment, Volume 37, Issue 15, May 2003,
Pages 2093-2104
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at nost eastern rural nonitoring networks. *®

The signal of regional air quality has been detected by
the CASTNET. The CASTNET sites in rural areas of the
M dwest and East neasured high average SO2 concentrations
prior to the Acid Rain Program particularly in areas of the
Ohio River Valley and into New York and eastern Pennsylvani a
where electric utility SO2 em ssions were high. Average
concentrations of sulfates throughout this area were
el evat ed t hroughout an even broader region, indicating that
sul fates were being transported fromthe SO2 em ssion
sources to areas throughout the East.

Since 1990, SO2 concentrations at CASTNET sites have
been reduced substantially in the areas where concentrations
were high before the Acid Rain Program?® A conparison of
current nmean SO2 concentrations (3-year average 2000-2002)
to SO2 concentrations before the Program (1990-1992) shows
that all sites decreased. The |argest decrease was observed
at sites fromlllinois to northern Wst Virginia across
Pennsyl vania to western New York

Rural nonitoring networks have al so been able to detect
tenporal patterns in SO2 and sul fate concentrati ons.

Tenporal trends in rural concentrations of these pollutants

can be used to determne if nonitored concentrations

%5 U S. EPA, dean Air Status and Trends Network 2002 Annual
Report, Novenber 2003.
6 U S. EPA, Acid Rain Progress Report, Novenber 2003.
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responded to changes in em ssions trends. The nost
substantial drop in SO2 em ssions occurred in 1995 when
Phase | of the Acid Rain Program began. After 1995,
em ssions increased slightly, as sources began to use
al | onances that they had banked by reduci ng em ssions before
t he program began, until Phase Il of the program began in
2000 and emi ssions declined again.?

Monitored SO2 concentrations, sulfate concentrations at
eastern CASTNET sites, sulfur concentrations in
precipitation at eastern National Atnospheric Deposition
(NADP) sites, and total (Dry + Wet) sul fur deposition at
NADP and CASTNET sites closely tracked the yearly trends in
S2 enissions fromAcid Rain Program sources from 1990-2002.
Not ably, the nobst significant decline in the various
pol  utants was observed in 1995 immedi ately after Phase |
began3®.

These trends in air quality and deposition at rural
nonitoring sites show that a | arge, regional emni ssion
reducti on program can achi eve significant, observable
envi ronnent al i nprovenents throughout a broad area,
especially where pollution |evels are el evated before the

programis inplenented. |In addition, the tenporal trend in

37 U.S. EPA, Cean Air Status and Trends Network 2002 Annual
Report, Novenber 2003.

3 U.S. EPA, dean Air Status and Trends Network 2002 Annual
Report, Novenber 2003.
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observed i nprovenents shows that em ssions reductions can
| ead to i nmedi ate environnental inprovenents. Additiona
di scussions of the air quality inpacts of regional SO2
reductions can be found in the U S Ar Quality and Em ssion
Trends Report®®, as well as recent reports from | MPROVE* and
t he National Atnospheric Deposition Program
[11. Overview of Proposed Interstate Air Quality Rule
A. Purpose of Interstate Air Quality Rule

For this rul emaki ng, EPA has assessed the rol e of
transported em ssions fromupwind States in contributing to
unheal thy | evels of PM2.5 and 8-hour ozone in downw nd
States. Based on that assessnent, the EPA is proposing
em ssions reduction requirenents for SO2 and NOx that woul d
apply to upwi nd States.

Em ssions reductions to elimnate transported pollution
are required by the CAA and supported by sound policy.
Cean Air Act section 110(a)(2)(D) requires SIP revisions
for upw nd States to elimnate em ssions that contribute
significantly to nonattai nment downw nd. Under section

110(a) (1), these SIP revisions were required in 2000 (three

3% U S. EPA, National Air Quality and Em ssions Trends
Report, 1999, March 2001.

0 Malm WIlliam C., Spatial and Seasonal Patterns and
Tenporal Variability of Haze and its Constituents in the
United States: Report 111, My 2000.

41 Nati onal Atnospheric Deposition Program Nati onal
at nospheric Deposition Program 2002 Annual Sunmmary, 2003.




69

years after the 1997 revision of the PM2.5 and 8-hour ozone
NAAQS) ; EPA proposes that they be submtted as expeditiously
as practicable, but no later than 18 nonths after the date
of promul gati on.

There are al so strong policy reasons for addressing
interstate pollution transport, and for doing so now.
First, em ssions fromupw nd States can alone, or in
conmbination with local em ssions, result in air quality
| evel s that exceed the NAAQS and jeopardi ze the health of
citizens in downw nd conmunities. Second, interstate
pollution transport requires sone consideration of
reasonabl e bal ance between | ocal and regional controls. |If
significant contributions of pollution fromupw nd States go
unabat ed, the downw nd area nust achi eve greater |oca
em ssions reductions, thereby incurring extra clean-up costs
in the downwi nd area. Third, requiring reasonable controls
for both upwi nd and | ocal em ssions sources should result in
achieving air quality standards at a | esser cost than a
strategy that relies solely on I ocal controls. For al
t hese reasons, EPA believes it is inportant to address
interstate transport as early as possible. Doing so as we
are today, in advance of the time that States nust adopt
| ocal nonattainnment plans, will nmake it easier for states to
devel op plans to reach attai nnent of the standards.

The EPA previously addressed interstate pollution
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transport for ozone in rules published in 1998 and 2000.

These rules, known as the NOx SIP Call and Section 126 Rul e,

are substantially reducing ozone transport and hel ping

downwi nd areas neet the 1-hour and 8-hour ozone standards.

However, EPA is reassessing ozone transport in this

rul emeking for two reasons. First, several years have

passed since pronul gation of the NOx SIP Call and updated

data are available. Second, in view of the difficulty sone
areas are expected to have neeting the 8-hour ozone
standards, EPA believes it is inportant to assess the degree
to which ozone transport will renmain a problemafter ful

i npl enentation of the existing rules, and to determ ne

whet her further controls are warranted to ensure conti nued

progress toward attainnent. Today' s rulemaking is EPA s

first attenpt to address interstate pollution transport for

PM2. 5.

B. Sunmary of EPA' s Key Findings and Proposed Renedy for

I nterstate Transport
Based on a nmulti-part assessnent summari zed bel ow, EPA

has concl uded t hat:

. Wt hout adoption of additional em ssions controls, a
substanti al number of urban areas in the central and
eastern regions of the U S. will continue to have
| evel s of PM2.5 or 8-hour ozone (or both) that do not

nmeet the national air quality standards.
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Al t hough States have not yet devel oped pl ans for
nmeeting the PM2.5 and 8- hour ozone standards,
predi ctive anal yses by EPA for the year 2010 show t hat
even with inplenentation of substantial |ocal controls,
many areas woul d continue to experience unhealthy air
quality in that year. Consequently, EPA has concl uded
that small contributions of pollution transport to
downwi nd nonattai nnent areas should be consi dered
significant froman air quality standpoint because
t hese contributions could prevent or delay downw nd
areas from achi eving the heal t h-based standards.
Based on our anal yses, we have concluded that SO2 and
NOx are the chief em ssions contributing to interstate
transport of PM2.5. For the 8-hour ozone
nonatt ai nnent, EPA continues to believe, in accordance
wi th the conclusion of the Ozone Transport Assessnent
G oup (OTAG, that the focus of interstate transport
control should be on NOx.
For both PM2.5 and 8-hour ozone, EPA has concl uded that
interstate transport is a mpjor contributor to the
proj ected nonattai nment problemin the Eastern U S. in
2010. In the case of PM2.5, the nonattai nment areas
anal yzed are estimated to receive a transport
contribution attributable to SO2 and NOx em ssions

ranging from4.22 to 7.36 pg/ nt on an annual average
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basis, with an average of 5.47 pg/n¥ across al
nonattai nnment areas. |In the case of 8-hour ozone, the
nonattai nnent areas anal yzed receive a transport
contribution of nore than 20 percent of their anbient
ozone concentrations, and 21 of 47 had a transport
contribution of nore than 50 percent.
Typically, two or nore States contribute transported
pollution to a single downwind area, so that the
“collective contribution” is nmuch |arger than the
contribution of any single State.

Based on these conclusions, EPA is proposing to nake

several findings, and to require the renmedy sumari zed

bel ow:

For PM2.5, we are proposing to find that SO2 and NOx
emssions in 28 States and the District of Col unbia
will contribute significantly in 2010 to PM2.5 |evels
i n downwi nd nonattai nnent areas in amounts that exceed
an air quality significance threshold proposed today.
For ozone, we are proposing to find that NOx em ssions
in 25 States and the District of Colunbia wll
contribute significantly in 2010 to ozone levels in
excess of the 8-hour standards in downw nd

nonattai nnment areas in anmounts that exceed the air
qual ity significance threshold EPA previously

established in the 1998 NOx SIP Call, and which we
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propose today to continue to use.
We are also proposing to find that em ssions reductions
fromEGUs in the identified upwind States and the
District of Colunbia would be highly cost effective.
As in the NOx SIP Call, we propose to find that these
hi ghly cost-effective reductions constitute the
significant contributions to downw nd nonattai nnent in
other States that nust be elimnated under the CAA
W are proposing that the | evel of reductions that
woul d be highly cost effective corresponds to power
sector em ssions caps in a 28-state plus District of
Colunmbia region of 2.7 mllion annual tons for SO2 and
1.3 million annual tons for NOX.
In order to strike a bal ance between the feasibility of
achi eving a substantial anount of em ssions reductions,
and the need to achieve them as expeditiously as
practicable for attainment of health standards, we are
proposi ng that the em ssions caps for the affected
States (and the District of Colunbia) be inplenmented in
two phases, with the first phase in 2010 and t he second
phase in 2015. The first phase caps would be 3.9
mllion tons for SO2 and 1.6 mllion tons for NOX.
W estimate that, conpared to the em ssions that woul d
ot herwi se occur in 2010 and 2015, this proposal would

result in em ssions reductions of 3.6 mllion tons SO2
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(40 percent) and 1.5 mllion tons NOx (49 percent) by
2010, and 3.7 mllion tons SO2 (44 percent) and 1.8
mllion tons NOx (58 percent) by 2015.

. Conpared to EGQJ em ssions in 2002 in the affected
States, at full inplenentation of today’ s proposal SO2
em ssions woul d be reduced about 71 percent. On the
same basis, NOx em ssions would be reduced 65 percent.

. The proposed em ssions reductions would be net by
af fected States using one of two options for
conpliance: 1) participating in an interstate cap and
trade systemthat caps em ssions fromthe electric
generating sector, thereby reducing the costs of
em ssions reductions while ensuring that the required
reducti ons are achieved by the region as a whole (an
approach EPA believes is preferable); or 2) neeting an
i ndi vi dual State em ssions budget through neasures
selected by the State in accord with the requirenents
di scussed in sections VI and VII bel ow
Today’ s proposal relies on information and anal ysis

rel evant to determ ni ng whet her sources in upw nd States

emt in amobunts that “contribute significantly to [ downw nd]
nonattai nnent,” which the upw nd States’ SIPs are required
to prohibit under section 110(a)(2)(D)(i)(l).

C. Coordination of Multiple Air Quality Qbjectives in

Today’ s Rul emaki ngs



75

1. Linkages Between Interstate Air Quality and Mercury
Rul emaki ngs

As noted above, today’s proposal for reducing the
transport of pollutants that contribute significantly to
violations of the PM2.5 and 8-hour ozone air quality
standards i s acconpani ed by separate actions proposi ng EPA' s
approach for addressing nmercury from power plants. The EPA
has endeavored to recogni ze and integrate the pollution
reduction requirenments incorporated in today’'s proposed
rules so as to provide benefits for public health and the
environment in a manner that has proven effective in other
progranms. In so doing, we were guided by our experience and
success in inplenenting the title I'V Acid Rain Program for
reduci ng sone of the same pollutants. W have also fully
consi dered the extensive anal yses and assessnent of options
t hat EPA has conducted over the |ast eight years in
devel opi ng proposals that would establish an integrated
mul ti - pol |l utant program for addressing the power sector,
including the President’s C ear Skies Act.

Qur experience with title IV and the assessnents
| eading to the proposed Cl ear Skies Act have suggested that
we can achi eve substantial benefits at reduced costs by
expandi ng the market-based nechanisns of title IV to achieve
substantial reductions in SO2, NOx, and nercury, and by

recogni zing the interactions inherent in designing control
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strategies in an integrated rather than sequential nanner.
Thi s approach has the added advantage of providing
regul atory certainty, both for the States, which are charged
w th devel oping attai nnent strategies for areas that are
affected by interstate transport, and for sources that would
be affected by today’ s proposed rul es for addressing
transport and nmercury eni ssions.

While EPA still hopes that Congress will adopt the
Adm nistration’s Clear Skies multi-pollutant |egislation,
the outconme of that process is not certain. Accordingly, we
believe it is our responsibility to nove forward to achieve
t hese reductions as expeditiously as possible under existing
regul atory authorities. W believe today's proposal s
reflect the best regulatory approach for making expeditious
progress towards neeting air quality standards and ot her
heal th and environnental goals, while providing flexibility
that will mnimze the cost of conpliance. W have
i ncor porated anbitious em ssions reduction schedules to
ensure the conbi ned reductions of all pollutants occur as
quickly as is feasible. W are proposing to offer, as an
option for inplenenting the SO2 and NOx reducti ons,
em ssions cap and trade prograns that would provide a
seanml ess transition fromthe current title IV and NOx SIP
Cal |l prograns.

2. Linkages Between PM2.5 and 8-hour QOzone Transport
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Requi renent s

Al t hough PM2.5 and ozone are distinct NAAQS with
separate inplenentation requirenents, in reality they are
closely linked in many ways. Because of these |inkages, we
have consi dered PM2.5 and ozone in an integrated manner in
devel oping this proposal. The |inkages between PM2.5 and
ozone arise fromtheir interactions in atnospheric
chemi stry, the overlap in the pollutants and em ssion
sources that contribute to el evated anbient |evels, and
simlarities in their inplenentation schedules. Em ssions
of NOx and SO2 contribute to PM2.5 nonattai nment, and NOx
em ssions also contribute to 8-hour ozone nonattai nment.
Mor eover, because the power generation sector and ot her
source types are major emtters of both NOx and SO2, and
because control actions for these pollutants may reinforce
or conpete wth each other, it is also appropriate to
address NOx and SO2 control requirenents in an integrated
manner, keeping in mnd that the rel evant provisions of the
CAA nust, in the end, be net for each NAAQS and its
associ ated pol | utant precursors.
3. Linkages Between Interstate Air Quality Rul emaki ng and
Section 126 Petitions

Recent history of how EPA and the States have relied on
certain CAA transport provisions indicates that a brief

di scussi on of these provisions may be useful. In the NOx
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SIP Call rule, we determ ned that under section
110(a)(2)(D), the SIP for each affected State (and the
District of Colunbia) nust be revised to elimnate the
anount of em ssions that contribute significantly to
nonattai nnment in downw nd States. W further determ ned
t hat amount, for each State, as the quantity of em ssions
that could be elimnated by the application of highly cost-
effective controls on specified sources in that State.

During Jul y- August, 1997, EPA received petitions under
CAA section 126 fromeight northeastern states. The
petitions asked EPA to find that specified sources in
specified upwi nd States were contributing significantly to
nonattai nnent in the petitioning States. Shortly after
pronmul gation of the NOx SIP Call, in May, 1999, EPA
pronmul gated a rul e nmaking affirmative technica
determ nations for certain of the section 126 petitions.
Rel ying on essentially the sane record as we had for the NOx
SIP Call rul emaking, we made the affirmative technica
determ nations with respect to the same sources in certain
of the sane States covered under the NOx SIP Call.
Mor eover, we approved a section 126 renedy based on the sane
set of highly cost-effective controls. However, EPA
wi thhel d granting the findings for the petitions. |Instead,
we stated that because we had pronulgated the NOx SIP Call -

a transport rule under section 110(a)(2)(D) - as long as an
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upwi nd State remai ned on track to conply with that rule, EPA
woul d defer meking the section 126 finding. 64 FR 28250 (May
25, 1999) (“May 1999 Rule”).

Fol | owi ng pronul gation of the May 1999 Rul e, however,
the U S. Court of Appeals for the DDC. Crcuit stayed the
NOx SIP Call. W then promul gated a revi sed section 126
rule, in January 2000. 65 FR 2674 (January 18, 2000)
(“January 2000 Rule”). W stated that because upwi nd States
were no | onger obliged to adhere to the requirenments of the
Nox SIP Call, we would go ahead and make the section 126
findi ngs.

Even so, in the January 2000 Rule, we further indicated
that we were considering rescinding the section 126 finding
with respect to an affected State if, in general, we
approved a SIP revision subnmtted by the affected State as
fully achi eving the anmount of reductions required under the
NOx SIP Call. The reason for this rescission would be the
fact that the affected State’s SIP revision would fulfill
the section 110(a)(2)(D) requirenents, so that there would
no | onger be any basis for the section 126 finding with
respect to that State. In this manner, the NOx SIP Call and
the Section 126 Rul es woul d be harnoni zed.

Today, we are simlarly proposing a remedy under
section 110(a)(2)(D) to elimnate the significant

contribution of emssions, in this case both SO2 and NOx,
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fromupw nd States to downw nd States' nonattai nnent of the
fine particle and 8-hour ozone standards. W believe it
woul d be appropriate to apply the sanme approach to any
section 126 petitions submtted in the future, should there
be any, as we used under the NOx SIP Call and the rel ated
section 126 rules. Thus, we expect that the renedy we woul d
provide in response to a section 126 petition concerning
reductions in EGU em ssions of SO2 or NOx by 2010 woul d be
identical to that provided in this rul emaki ng under section
110(a)(2) (D), assum ng that the petition relies on
essentially the same record. Thus, we woul d expect to take
the sane position we took in the May 1999 Rule — that as
| ong as EPA has promrul gated a transport rul e under section
110(a)(2)(D), the transport rule and the section 126
timeframes are roughly conparable, and a State is on track
to comply with the transport rule, then EPA is not required
to approve section 126 petitions targeting sources in that
State if those petitions rely on essentially the sane
record.

If a section 126 petition is submtted, we would
obviously need to set out in nore detail our approach to the
i nteraction between section 110(a)(2)(D) and section 126 in
our response to that petition. Today, we are setting forth
our general view of the relationship between these two

sections and seeking conment on this view and on the issues
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rai sed by the interaction between these sections.
D. Overview of How EPA Assessed Interstate Transport and
Det er m ned Renedi es

This section provides a conceptual overview of the
EPA' s technical and | egal anal yses of the probl em of
interstate pollution transport as it affects attai nnent of
the PM2.5 and 8-hour ozone standards. It is intended to
provi de an overall context for the nore detail ed di scussions
bel ow. In general, EPA has taken a two-step approach in
interpreting section 110(a)(2)(D). 1In the first step, EPA
conducted an air quality assessnment to identify upw nd
States which contribute significantly (before considering
cost) to downw nd nonattainnent. In the second step, EPA
conducted a control cost assessnent to determ ne the anount
of em ssions in each upwind State that should be reduced in
order to elimnate each upw nd State’s significant
contribution to downw nd nonattai nnent.

This two-step approach involved nultiple technical
assessnments, which are listed belowin brief, and expl ai ned
in further detail in the subsections that follow The EPA
addr essed:

(1) the degree and geographi c extent of current and
expected future nonattai nnent with the PM2.5 and 8- hour
ozone NAAQS;

(2) the potential inpact of |local controls on future
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nonat t ai nnent ;

(3) the potential for individual pollutants to be
transported between States;

(4) the extent to which pollution transport across State
boundaries will contribute to future PM2.5 and 8- hour
ozone nonattai nnent; and

(5) the availability and timng of em ssions reduction
measures that can achieve highly cost-effective
reductions in pollutants that contribute to excessive
PM2.5 and 8- hour ozone |evels in downw nd nonattai nnent
ar eas.

1. Assessnment of Current and Future Nonattai nnment
The EPA assessed the degree and geographi c extent of

current nonattai nnent of the PM2.5 and 8-hour ozone NAAGS.

For the 3-year period 2000-2002, 120 counties with nonitors

exceed the annual PM2.5 NAAQS and 297 counties with nonitor

readi ngs exceed the 8-hour ozone NAAQS. *? Nonattai nnent of
the PM2.5 standards exists throughout the Eastern U. S. --
fromwestern Illinois and Tennessee eastward -- and in

California. Nonattainment of the 8-hour ozone standards

al so exists widely east of the continental divide -- from

2 See Air Quality Data Analysis 1999 — 2002, Techni cal
Support Docunent for Requlatory Actions. W expect that the
actual designation of PM2.5 and 8-hour ozone nonattai nnent
areas will be based on 2001-2003 data. W plan to update our
assessnment to reflect the nost recent data available at the
time we issue the final rule.
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eastern Texas and Gkl ahoma to the Atlantic coast -- as well
as in California and Arizona.

In anal yzing significant contribution to nonattai nnent,
we determned it was reasonable to exclude the Western U.S.,
i ncluding the States of Washi ngton, |daho, O egon,
California, Nevada, U ah, and Arizona fromfurther analysis
due to geography, neteorology, and topography. Based on
t hese factors, we concluded that the PM2.5 and 8-hour ozone
nonattai nment problens are not likely to be affected
significantly by pollution transported across these States’
boundaries. Therefore, for the purpose of assessing States’
contributions to nonattainment in other States, we have only
anal yzed the nonattai nment counties |ocated in the rest of
the U S

W assessed the prospects for future attainnment and
nonattai nnent in 2010 and 2015 with the 8-hour ozone NAAQS
usi ng the Conprehensive Air Quality Mddel wth Extensions
(CAMK), and with the PM2.5 NAAQS using the Regi onal Modeling
System for Aerosols and Deposition (REMSAD).“* These two
forecasting years were chosen because they include the range
of expected attai nnent dates for many PM2.5 nonatt ai nnent
areas, and under our proposed 8-hour inplenentation rule,

the range of expected attai nnent dates for nmany 8-hour ozone

43 See section IV, Air Quality Mddeling to Determ ne Future
8- hour Ozone and PM2.5 Concentrations, for nore detail on
t he approach summarized in this subsection.
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nonattai nnent areas. |In addition, considering the |ikely
schedul e for this rul emaki ng and the inplenentation steps
that would follow it (see section VII), we believe that 2010
woul d be the first year in which sizable em ssion reductions
could confidently be expected as a result of this
rul emaki ng.

In nmodeling the 2010 and 2015 “base cases,” we took
into account adopted State and Federal regulations (e.g.,
nobil e source rules, the NOx SIP Call) as well as
regul ati ons that have been proposed and that we expect wll
be promul gated before today’s proposal is finalized.

Based on this approach we predicted that, in the
absence of additional control neasures, 47 counties with air
quality nonitors would violate the 8-hour ozone NAAQS in
2010, and 34 counties would violate in 2015. For PM2.5 we

predi cted that 61 counties would violate the standards in

2010, and 41 counties would violate in 2015.4 These

4 The EPA al so considered the current and likely future
nonattai nnent of the PMLO NAAQS and t he 24-hour average
PM2.5 NAAQS. Only a snall nunber of areas are presently
experienci ng PMLO exceedances, and all have approved SIPs
that are expected to result in attainnent through | ocal
control neasures. Accordingly, we do not believe that
interstate transport will be an inportant consideration for
PMLO i npl enmentation in the period from 2010, or beyond, and
therefore PMLO is not a subject of today’'s proposal. Few
areas, all in the western U S., presently have viol ations of
the 24-hour average PM2.5 NAAQS, and all of these are al so
viol ating the annual PM2.5 NAAQS. W believe that to the
extent interstate transport is contributing to nonattai nnent
of the 24-hour PM2.5 NAAQS, actions ained at the broader
probl em of PM2.5 nonattainnent will correct any transport
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counties are listed in Tables I1V-3 and IV-4. The counties
wi th predicted nonattai nnent are wi dely distributed
t hroughout the central and eastern regions of the U S The
degree of predicted nonattainment in both years spans a
range of values fromclose to the NAAQS | evel to well above
the NAAQS | evel. G ven the nunber and geographi c extent of
predi cted future nonattai nment problens, we continued the
assessnment to quantify the role of interstate contributions
t o nonattai nnment.
2. Prospects for Progress Towards Attai nment Through Local
Reduct i ons

The assessnents of future nonattai nment presented above
considered only the effect of em ssion reduction nmeasures
al ready adopted or that are specifically required and that
we expect will be adopted by the tine this rule is
pronmul gated. Once designated, States containing PM2.5 and
8- hour ozone nonattai nment areas will be required to submt
SIPs that may include additional |ocal em ssion reduction
nmeasur es designed to achieve attainnment. Accordingly, we
assessed, to the extent feasible with avail abl e net hods,
whet her it woul d be possible for nonattai nnent areas to

attain the annual PM2.5 and 8-hour ozone NAAQS t hrough | ocal

affecting 24-hour PM2.5 also. The 24-hour PM2.5 standard
was not further assessed in our analysis for today’s
pr oposal .
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em ssions reductions with reasonably avail abl e control
measures, or whether the anount of transport from upw nd
States would make this difficult or inpossible. This
i nformati on could then be used to determ ne whet her upw nd
St ates shoul d be expected to reduce their em ssions.
a. Fine Particles

We conducted an assessnent of the em ssions reductions
that States nmay need to include in nonattai nment SIPs, and
i dentified neasures that could provide those enission
reductions. W focused on the counties predicted to be
nonattai nnment in the 2010 base case.

For our analysis of States’ ability to attain the PM2.5
standards, we devel oped a group of em ssions reduction
measures for SO2, NOx, direct PM2.5, and volatile organic
conmpounds (VOC) as a surrogate for measures that States
woul d potentially inplenment prior to 2009 in an effort to
reach attainment. The nmeasures address a broad range of
source types.* W analyzed the effect of applying this
group of local controls in tw different ways. First, we
anal yzed the inpact of the em ssion controls on the
i mmedi ate area in which they were applied. W applied the
| ocal control neasures in three sanple cities:

Phi | adel phi a, Birm ngham and Chicago. The group of | ocal

4 See section IV and Tables IV-5, V-6, and |V-7 for
details on the anal yses of | ocal control neasures.
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em ssions controls was estimted to achi eve anbi ent annual
average PM2.5 reductions ranging fromabout 0.5 pg/nf to
about 0.9 pg/n¥, which was | ess than the anobunt needed to
bring any of the three cities into attainment in 2010. The
detailed results of this three-city analysis are provided in
section IV

Second, we anal yzed the inpact of applying the group of
| ocal controls to all 290 counties that are |located in
nmetropolitan areas in the eastern and central U. S. and that
contain one or nore of the counties projected to be
nonattai nnent in 2010. This analysis was designed to assess
whet her applying | ocal controls in upw nd nonattai nnment
areas, as States are expected to do, would significantly
reduce transport to downw nd States.

Based on this analysis, we concluded that for many
PM2.5 nonattainnment areas it would be difficult, if not
i npossi ble, to reach attai nnent unless transport is reduced
to a much greater degree and over a much broader regiona
area than by the sinmultaneous adoption of |ocal controls
within specific nonattainment areas. In addition, we found
that much of the air quality inprovenent that did occur in
downwi nd areas with this strategy was due to reductions in
transported sulfate attributable to upwi nd SO2 em ssi ons.
This indicates in particular that broader reductions in

regi onwi de em ssions of SO2, from sources |ocated both
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i nside and outside potential nonattai nnent areas, would | ead
to sizable reductions in PM2.5 concentrations.
b. Eight-hour Ozone

Qur anal yses suggest that NOx em ssions in upw nd
States will contribute a sizable fraction of the projected
8- hour ozone nonattai nment problemin nbst nonattai nnment
areas east of the continental divide in 2010 (even after the
substantial inprovenents expected frominpl ementing the NOx
SIP Call).* Qur analysis also shows that additional highly
cost-effective reductions of NOx from power plants are
avai l able. G ven continued wi despread ozone nonattai nnent,
we believe it is appropriate to require additional
reductions in NOx em ssions that contribute to future
nonattai nnent due to interstate transport.

Al t hough nunerous areas will attain the 8-hour ozone
standards in the near termw th existing controls, EPA
bel i eves that 15-20 areas east of the continental divide

will need further em ssions reductions (in sonme cases, |arge

4 This particular type of analysis is not able to sinlarly
di stingui sh the separate effects of upwi nd and | ocal NOx

em ssions reductions, but other types of anal ysis described
in section V show the useful ness of upwi nd NOx reductions in
reduci ng PM2. 5 concentrations in nonattai nnent areas.

47 Em ssions reductions required under section 110(a)(2)(D)
alone will not elimnate all transported ozone. Because
areas with the highest interstate transport contributions
tend to be located relatively close to major nonattai nnent
areas in adjoining states, we expect that controls adopted
for attai nment purposes in upw nd nonattainment areas wl|
al so reduce interstate ozone transport.
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reductions) to attain the 8-hour standard. These areas
have al ready adopted nunerous neasures to reduce 1-hour
ozone | evel s.

We anal yzed the effect of |ocal neasures on 8-hour
ozone attainnment. W conducted a prelimnary scoping
anal ysis in which hypothetical total NOx and VOC em ssi ons
reducti ons of 25 percent were applied in all projected
nonattai nnent areas east of the continental divide in 2010.
Despite these substantial reductions, approximtely eight
areas were projected to have ozone | evels exceeding the 8-
hour standard. W believe that this hypothetical |ocal
control scenario is an indication that attaining the 8-hour
standard will entail substantial cost in a nunber of areas,
and that further regional reductions are warranted.
3. Assessnent of Transported Pollutants and Precursors
a. Fine Particles

Section Il provides a summary of our know edge
concerning the nature of PM2.5 and its precursors. W have
revi ewed several studies that confirmthe presence of
interstate transport and identify many States as either
sources or receptors. W have al so conducted new anal yses
based on conpari sons of newy avail abl e urban and rural
anbient air quality data, source-receptor relationships,
satellite observations, and wind trajectories. The details

of these nobst recent anal yses are contained in section V.
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These anal yses show a wi de range of transport patterns for
PM.5. On different days in a year, transport follows a
vari ety of paths, suggesting that to sone extent em ssions
originating in one upwi nd State nake sone contribution to
annual average PM2.5 in many downw nd States, even if the
upwi nd State is a considerable distance fromthe downw nd
St at es.

These anal yses further conclude that sources of SO2 and
NOx em ssions continue to play a strong role in transported
PM2. 5. They suggest that nearly all the particulate sulfate
inthe cities we exanm ned appears to result fromtransport
from upw nd sources outside the |ocal urban area, while
upwi nd and | ocal contributions for the particle nitrate and
car bonaceous conponents of PM2.5 are likely to cone from
both upwi nd and | ocal sources. These findings are
consistent with what is known about the |ocation of
em ssions sources for these pollutants and their atnospheric
formati on and transport mechani sns.

Based on a consideration of these findings regarding
the origin and relative contribution of the major conponents
to transported PM2.5 in rural areas of the U S. (see section
1), as well as the results of nodeling the air quality
i nprovenents of adopting highly cost-effective controls on
SO2 and NOx em ssions fromEGUs in certain states east of

the continental divide (see section |IX), EPA proposes to
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base the PM2.5 requirenents on man- made SO2 and NOX
em ssions, and not other pollutants. As summarized bel ow,
current information related to sources and controls for the
ot her conponents identified in transported PM2.5
(carbonaceous particles, ammonium and crustal materials)
does not, at this time, provide an adequate basis for
regul ating the regional transport of emni ssions responsible
for these PM2.5 conponents.

Car bonaceous substances (organi c conmpounds and soot)
forma | arge conponent of PM2.5 in rural and urban areas of
the East. As discussed in section Il, the origins and
ef fectiveness of alternative controls in reducing
transported carbonaceous materials are particularly
uncertain, and our ability to identify and quantify
appropriate neasures is quite limted. Some significant
fraction may be of natural origin, including biogenic
em ssions and wildfires. The EPA has already issued
national rules to reduce the nost significant direct
ant hr opogeni ¢ source category of carbonaceous materials, the
nobi | e source sector. These rules will provide sone
reducti on of transported carbonaceous nmaterial, as well as
significant reductions in urban areas. For other sources,
the primary em ssions of carbonaceous materials are not
currently quantified with certainty. Wile controls for

ot her man-made sources (e.g., prescribed fires, hone
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heati ng) nay be of significance in devel oping | ocal control
approaches for PM.5 (e.g., as in the analysis summarized in
section I11.D.2), their relative effectiveness in addressing
regional transport is not well enough understood at this
time. Substantial uncertainty also exists in attenpting to
nodel the formation processes and regional transport of
secondary organic particles deriving from bi ogenic or
ant hr opogeni ¢ em ssions of organic precursors. To the
extent that the production of regional secondary organic
particles is related to ozone fornmation processes, regional
NOx reductions could provide sone additional benefit.
Measures adopted to reduce ant hropogeni c VOC em ssi ons
shoul d al so tend to reduce secondary organi c PM2. 5.

We also do not feel it is necessary or appropriate at
this tinme to attenpt to reduce the ammoni um portion of PM2.5
t hr ough regi onal ammoni um controls. As indicated in section
1, it is reasonable to expect that sinultaneous significant
reductions in regional SO2 and NOx em ssions will also
result in a decrease in particul ate phase amoni um while
reducing the relative effectiveness of additional anmmonia
reductions. The alternative of reducing regional anmmonia
| oadings in place of SO2 and NOx controls is unattractive
because it increases the acidity of PM2.5 and of deposition,
and is less effective at reducing total |oadings of fine

particles. Further, while |ocal ammnia reductions m ght
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reduce nitrates in sonme |ocations, the peak nitrate
concentrations in the East come in the wintertine, when
amoni a em ssions are lowest. As noted in section Il, in
such circunstances, reductions in NOx are likely to be
effective in reducing nitrates. Finally, the strength and
| ocati on of ammoni a em ssions sources, including
agricultural operations, are uncertain, and the costs and
net effectiveness of alternative regional -scal e anmoni a
controls froma variety of rural and urban sources cannot be
adequately quantified. The EPA continues to support
research on ammoni a em ssions, controls and atnospheric
processes, which should inform State and | ocal control
agency deci sions on anmonia controls in the future.

We are proposing not to address direct em ssions of
crustal material because, anong other things, the anount of
crustal material is generally a small fraction of total
PM2.5 in nonattai nnent areas, crustal material does not
appear to be rmuch involved in regional-scale transport on an
annual basis, and we face uncertainties in inventories and
control costs for crustal material. Wile nost crustal
material on a regional scale is likely derived fromsoils, a
smal | but uncertain fraction of certain conponents of
conbustion em ssions are classified as “crustal” or “soil
derived.” As a practical matter, we expect that

i npl enentati on of today’ s proposed controls to reduce SQ2
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and NOx fromcoal -fired EGUs woul d have co-benefits in

reduci ng those direct em ssions of PM2.5 that are now

classified as crustal material .

The proposed decisions to focus on SO2 and NOx
reductions for addressing interstate pollution transport
shoul d not preclude controls related to carbonaceous
particles, amronium or other significant PM2.5 sources on a
| ocal basis, where these can be adopted cost effectively in
| ocal PM2.5 control plans. W welcone comment on the choice
to not regulate the above conponents of transported PM2. 5,

i ncluding further information regarding the cost

ef fecti veness of controls.

b. Ozone
Section Il sumarizes our know edge regardi ng ozone and

its precursors. W continue to rely on the assessnent of

ozone transport nmade in great depth by the OTAGin the md-

1990s. As indicated in the NOx SIP Call proposal, the OTAG

Regi onal and Urban Scale Mddeling and Air Quality Analysis

Work Groups reached the foll owi ng concl usi ons:

. Regi onal NOx em ssions reductions are effective in
produci ng ozone benefits; the nore NOx reduced, the
greater the benefit.

. Controls for VOC are effective in reduci ng ozone
| ocally and are nobst advant ageous to urban

nonattai nnent areas. (62 FR 60320, Novenber 7, 1997)
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We reaffirmthis conclusion in this rul emaki ng, and propose
to address only NOx em ssions for the purpose of reducing
interstate ozone transport.
4. Role of Interstate Transport in Future Nonattai nnent
a. Fine Particles

For PM2.5, we used a “zero-out” approach to assess
PM2.5 transport com ng fromeach of the 41 States that lie
at least partly east of the continental divide, i.e., New
Mexi co northwards to Montana and all States east of those.
Qur zero-out approach consisted of air quality nodel runs
for each State, both wth and w thout each State’'s nman- made
SO2 and NOx em ssions. W then conpared the predicted
downwi nd concentrations in the 2010 base case, which
included the State’s SO2 and NOx em ssions, to the “zero-

out” case which excluded all of the State’s man-nade SO2 and
NOx em ssions. Fromthese results, we were able to evaluate
the inmpact of, for exanple, Chio’ s total nan-made SO2 and
NOx em ssions on each projected downw nd nonatt ai nment
county in 2010. Using the results of this nodeling, we
identified States as significantly contributing (before
consi dering costs) to downw nd nonattai nment based on the
predi cted change in the PM2.5 concentration in the doww nd
nonattai nnment area which receives the |argest inpact.

As detailed in section VI below, EPA s nodeling

i ndi cates a wi de range of maxi mum downwi nd nonatt ai nment
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impacts fromthe 41 States. The largest contribution is
from Ohi o on Hancock County, W where the annual PM.5
inmpact is 1.90 pg/n?. Rhode |sland has the | owest naxi num
contribution to a downw nd nonattai nment area, registering a
maxi mum i npact of 0.01 pg/nf on New Haven, Connecti cut.

We have considered what |evel of air quality inpact
shoul d be regarded as significant (w thout taking costs into
account), and believe that the | evel should be a smal
fraction of the annual PM2.5 NAAQS of 15.0 pg/nf. CQur
reasoning is based on two factors. First, as EPA detern ned
in 1997 when we established the PM2.5 NAAQS, there are
significant public health inpacts associated wth amnbient
PM2.5, even at relatively |ow | evels. By the sane token,
as sunmari zed earlier, EPA s nodeling indicates that at
| east sonme nonattainment areas will find it difficult or
i npossible to attain the standards w thout reductions in
upw nd em ssions. In conbination, these factors suggest a
relatively | ow value for the PM2.5 transport contribution
threshold is appropriate.

Second, our analysis of “base case” PM2.5 transport
shows that many upwi nd States contribute to concentrations
in each of the areas predicted to be nonattainment in 2010.
This “collective contribution” is a feature of the PM2. 5
transport problem in part because the annual nature of the

NAAQS neans that wi nd patterns throughout the year — rather
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than wi nd patterns during one season of the year or on a few
wor st days during the year — play a role in determ ning how
States contribute to each other. The inplication is that to
address the transport affecting a given nonattai nnent area,
many upwi nd States nust reduce their em ssions, even though
their individual contributions may be relatively small. By
t he sane token, as sunmarized earlier, EPA s nodeling
i ndi cates that at |east some nonattainment areas will find
it difficult or inpossible to attain the standards w t hout
reductions in upwi nd enm ssions. In conbination, these
factors suggest a relatively | ow value for the PM2.5
transport contribution threshold is appropriate.

W adopted a simlar approach for determ ning the
significance |level for ozone transport in the NOx SIP Cal
rul emeking, and the D.C. Grcuit viewed this approach as
reasonabl e when the Court generally upheld the NOx SIP Call
The Court acknow edged that EPA had set a relatively |ow
hurdle for States to pass the air quality conmponent (and
t hus be considered to contribute significantly, depending on
costs): “EPA' s design was to have a | ot of States make what

it considered nodest NOx reductions....” See Mchigan v.

EPA, 213 F.3d 663(D.C. Cir. 2000), cert. denied, 532 U. S

904 (2001). Indeed, the Court intimated that EPA coul d have
establi shed an even |lower hurdle for States to pass the air

qual ity conponent:
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EPA has determ ned that ozone has some adverse

health effects — however slight — at every | eve

[citing National Anmbient Air Quality Standards for

Ozone, 62 FR 38856 (1997)]. Wthout consideration

of cost it is hard to see why any ozone-creating

em ssions should not be regarded as fatally

“significant” under section 110(a)(2)(D(i)(l).”

213 F.3d at 678 (enphasis in original).

We believe the sane approach should apply in the case of
PM2.5 transport.

In applying this approach, we first considered a
significance level of 0.10 pg/nf. This is a small |evel,
which is consistent with the factors described. Further, an
increnent of this size in the annual average PM2.5
concentration is the smallest one that can nmake the
di fference between conpliance and viol ation of the NAAQS for
an area very near the NAAQS, due to the treatnent of
significant digits and rounding in the definition of the
NAAQS. Because the PM2.5 NAAQS is 15.0 ug/n? (three
significant figures), a concentration after rounding of 15.1
pug/ . woul d be a violation.*

On the other hand, we then considered that the air

qual ity forecasts we have conducted in assessing future air

“ An area with a reported rounded concentration of 15.0
pug/ i woul d have actual air quality somewhere in the range
of 14.95 to 15.04 pg/n¥. An increase of 0.10 pg/nf woul d
make the rounded concentration equal 15.1 pg/nf, which woul d
constitute an exceedance, no matter where in the 14.95 to
15. 04 pg/ n? range the concentration fell originally. This
is not the case with any increase |less than 0.10 pg/n?. For
exanpl e, an increase of 0.09 pg/n? when added to 14.95 pg/n?
and then rounded would result in a NAAQS conpliance val ue of
15.0 pg/ n?, a passing result.
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qual ity inmpacts have, of necessity, been based on nodeling,
not nonitoring data. |In evaluating such results, we believe
it is, on balance, nore appropriate to adopt a snal
percent age val ue of the standard | evel, rather an absol ute
nunber derived from nonitoring considerations. A percentage
amount that is close to the value derived fromthe
nmonitoring | evel described above is 1 percent. W therefore
propose to adopt an annual PM2.5 significance | evel equal to
1 percent of the standard. W believe that contributions
equal to or greater than 0.15 pg/n? would reflect a
reasonabl e threshold for determning significant |evels of
interstate transport.

Appl ying the proposed cutoff of 0.15 pg/n? or higher to
the results of the transport inpact assessnent identifies
SO2 and NOx emissions in 28 States and the District of
Col unbi a as contributing significantly (before considering
costs) to nonattainnment in another State. These States,
with their maxi mum downwi nd PM2. 5 contributions, are |listed
in section V, Table V-5.

Al t hough we are proposing to use 0.15 pg/nt as the air
quality criteria, we have also analyzed the effects of using
0.10 pg/n¥. Based on our current nodeling, two additional
states, Cklahoma and North Dakota, would be included if we
were to adopt 0.10 pg/n? as the air quality criterion.

Thus, today’ s proposal includes the State EGJ budgets that
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woul d apply if these two states were included under the
final rule. The EPA requests conments on the appropriate
geographi c scope of this proposal and the nmerits of the
proposed 0.15 pg/ n? threshold | evel as indicating a
potentially significant effect of air quality in
nonattai nnent areas in neighboring states. W request
comments on the use of higher and | ower thresholds for this
pur pose.
b. Ei ght-hour Ozone

In assessing the role of interstate transport to 8-hour
ozone nonattai nment, we have followed the approach used in
the NOx SIP Call, but have used an updated nodel and updated
i nputs that reflect current requirenents (including the NOX
SIP Call itself).* Using updated contribution results, we
rely on the same contribution indicators, or netrics, that
were used to make findings in the NOx SIP Call. Section V
and the air quality technical support docunment present the
8- hour ozone transport analysis and findings in detail.

In general, we found a range in how rmuch transport from
each upwind State contributes to 2010 nonattai nnent in
downwi nd States. The EPA' s nodeling indicates from22 to 96

percent of the ozone problemis due to transport, dependi ng

4 The nodeling for today’'s proposal, and the proposal
itself fulfills EPA's conmtnent in the 1998 NOx SIP Cal
final rule to reevaluate by 2007. see 63 FR 57399 Cct ober
27, 1998.
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on the area.

Based on the sane netrics enployed in the NOx SIP Call
we have concl uded that, even with reductions fromthe NOx
SIP Call and other control neasures that will reduce NOx and
VOC em ssions, interstate transport of NOx from 25 States
and the District of Colunbia will contribute significantly
to downw nd 8-hour ozone nonattainnent in 2010. These
States are listed in Table V-2. W are deferring findings
for Texas, klahoma, Kansas, Nebraska, South Dakota, and
Nort h Dakota, which at this tine cannot be assessed on the
sanme basis as States to the east because they are only
partially included in the nodeling domain. W intend to
conduct additional nodeling for these six States using a
| ar ger nodeling donmain, and may propose action on them based
on that nodeling in a supplenental proposal.

5. Assessnent of Potential Em ssions Reductions

Today’ s proposal generally follows the statutory
interpretation and approach under section 110(a)(2)(D)
developed in the NOx SIP Call rulemaking. Under this
interpretation, the em ssions in each upw nd State that
contribute significantly to nonattainnent are identified as
bei ng those em ssions which can be elimnated through highly
cost-effective controls.

Section 110(a) requires upwind States to elininate

em ssions that contribute significantly to nonattai nnment



102

downwi nd, and to do so through a SIP revision that nust be
submtted to EPA within 3 years of issuance of revised
NAAQS. In addition, States are required to submt SIPs that
provide for attainment in nonattainnment areas no |ater than
3 years after designation

Through these provisions, the CAA places the
responsibility for controls needed to assure attai nnent on
both upwi nd States and their sources, and on | ocal sources
of em ssions. The CAA does not specify the relative shares
of the burden that each should carry, but section
110(a)(2)(D) clearly mandates that upwi nd States reduce
t hose em ssions that contribute significantly to downw nd
nonattai nnent. Moreover, as a nmatter of broad policy, even
if an area could attain the NAAQS through technically
feasi ble, but costly, local controls alone, sone
consi deration needs to be given to a reasonabl e bal ance
bet ween regional and | ocal controls to reach attainnment. In
t he absence of regional controls on upw nd sources, downw nd
States would be forced to obtain greater em ssions
reductions, and incur greater costs, to offset the
transported pollution fromupw nd sources.

For the PM2.5 and 8-hour ozone NAAQS, our air quality
nodel i ng shows attainment with | ocal controls al one woul d be
difficult or inpossible for many areas. Qur analysis in

section VI shows that substantial regional reductions in SO2
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and NOx emi ssions from EGUs are avail able at costs that are
well within the levels of historically adopted neasures. An
attainment strategy that relies on a conbination of |ocal
controls and regional EGQJ controls is a nore equitable and
therefore a nore reasonabl e approach than a strategy that
relies solely on local controls.
a. ldentifying Hghly Cost-Effective Em ssions Reductions

As the second step in the two-step process for
determ ning the amount of significant contribution, we mnust
deternm ne the anmount of emnmissions that may be elinm nated
t hrough highly cost-effective controls. Today we are
proposing to retain the concept of highly cost-effective
controls as devel oped and used in the NOx SIP Call, in which
we determ ned such controls by conparing the cost of
recently required controls, and to apply it to the SO2 and
NOx precursors of PM2.5 and 8-hour ozone nonattai nnent.

For today’s proposal, EPA independently eval uated the
cost effectiveness of strategies to reduce SO2 and NOx to
address PM2.5 and ozone nonattai nment. W devel oped
criteria for highly cost-effective anounts through: (1)
conparison to the average cost effectiveness of other
regul atory actions and (2) conparison to the marginal cost
effectiveness of other regulatory actions. These ranges
i ndicate cost-effective controls. The EPA believes that

controls with costs towards the | ow end of the range may be
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considered to be highly cost effective because they are
self-evidently nore cost effective than nost other controls
in the range. W also considered other factors. Qur
approach to the cost-effectiveness el enent of significant
contribution and the results of our analysis are presented
in section VI.

The ot her factors we have considered include the
applicability, performance, and reliability of different
types of pollution control technologies for different types
of sources; the downw nd inpacts of the |evel of control
that is identified as highly cost effective; and ot her
i npl enentation costs of a regulatory programfor any
particul ar group of sources. W also consider sone of these
sane factors in determning the tine period over which
controls should be installed. Depending on the type of
controls we view as cost effective, we nust take into
account the tinme it would take to design, engineer, and
install the controls, as well as the tinme period that a
source would need to obtain the necessary financing. These
various factors, including engineering and financi al
factors, are discussed in section VI. W may al so consi der
whet her em ssions froma particul ar source category will be
controll ed under an upcom ng regul ation (a MACT standard,
for exanple).

Today’ s action proposes emni ssions reductions
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requi renents based on highly cost-effective em ssions
reductions obtainable fromEGJ. Section VI explains the
proposed requirenents.
b. Timng for Subm ssion of Transport SIPs

W are proposing today to require that PM2.5 and 8- hour
ozone transport SIPs be submtted, under CAA section
110(a) (1), as soon as practicable, but not later than 18
nmonths fromthe date of pronulgation of this rule. Based on
t he experience of States in developing plans to respond to
the NOx SIP Call, we believe this is a reasonabl e amount of
time. The NOx SIP Call required States to submt SIPs
within 12 nmonths of the final rule, a period within the
maxi mum 18 nont hs al | owed under section 110(k)(5) governing
States’ responses to SIP calls. The 12-nonth period was
reasonable for the NOx SIP Call given the focus on a single
pol lutant, NOx, and the attai nment deadlines facing downw nd
1- hour ozone nonattai nnent areas. Since today’ s proposal
requires affected States to control both SO2 and NOx
em ssions, and to do so for the purpose of addressing both
the PM2.5 and 8-hour ozone NAAQS, we believe it is
reasonable to allow affected States nore tinme than was
allotted in the NOx SIP Call to devel op and submt transport
SIPs. Since we plan to finalize this rule no later than
m d- 2005, SIP submttals would be due no later than the end

of 2006. Under this schedule, upw nd States’ transport SIPs



106

woul d be due before the downw nd States’ PM2.5 and 8- hour
ozone nonattai nnment SIPs, under CAA section 172(b). W
expect that the downw nd States’ 8-hour ozone nonattai nnent
area SIPs will be due by May 2007, and their nonattai nnent
SIPs for PM2.5 by January 2008.°° As explained in section
VI bel ow, today’s proposed requirenent that the upw nd
States submt the transport SIP revisions even before the
downwi nd States submit nonattainnment SIPs is consistent with
the CAA SIP submttal sequence, will provide health and
environmental benefits, and will assist the downw nd States
in their attainment denonstration planning.
c. Timng for Achieving Em ssions Reductions

As di scussed in section VI, engineering and financi al
factors suggest that only a portion of the em ssions
reductions that EPA considers highly cost effective can be
achi eved by January 1, 2010. To ensure tinely protection of
public health, while taking into account these
consi derations, we are proposing to inplenent highly cost-
effective reductions in two phases, with a Phase |
conpliance date of January 1, 2010, and a Phase ||
conpliance date of January 1, 2015.

Based on EPA's analysis, we believe that a regional

°° The actual dates will be determ ned by rel evant
provisions in the CAA and EPA's interpretation of these
provi si ons published in upcom ng inplenentation rules for
the PM2.5 and 8- hour ozone NAAQS.
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em ssions cap on SQ2 of 3.9 mllion tons together with a NOX
em ssions cap of 1.6 mllion tons is achievable by January
1, 2010, and therefore we are proposing these limts as the
Phase | requirenents.® The EPA believes the renmaining

hi ghly cost-effective SO2 and NOx em ssions reductions can
be achi eved by January 1, 2015, and will be hel pful to areas
with PM2.5 or 8-hour ozone attai nnent dates approaching
2015. The EGQU caps in the proposed control region would be
| ownered in the second phase to 2.7 mllion tons for SO2 and
1.3 million tons for NOx. The current 28-state® em ssions,

basel i ne em ssions in 2010 and 2015 and proposed regi onal

em ssions caps are shown in Table I11-1.
Table I'l1-1. SO2 and NOx Regi onwi de Em ssions Reducti ons
and Em ssions Caps
2010 (tons) 2015 (tons)
2002
Em ssions | Baseline Basel i ne
(tons) Eni ssi ons Cap Eni ssi ons Cap
sSQ2 9. 4M 9. OM 3. 9M 8. 3M 2. 7TM
NOX 3.7M 3. 1M 1.6M 3.2M 1.3M

51 Because Connecticut is affected only by the 8-hour ozone
findings, NOx em ssions reductions are not necessary until

t he ozone season. Therefore, for Connecticut only, EPA is
proposi ng a Phase I NOx reduction conpliance date of May 1,
2010.

%2 Excl udes em ssions from Connecti cut.



108

We derived these anmounts as follows: The SO2 em ssions
[imtations correspond to 65 percent of the affected States’
title I'V allowances in 2015, and 50 percent in 2010. The
NOx em ssions limtations correspond to the sum of the
affected States’ historic heat input anounts, multiplied by
an em ssion rate of 0.125 mBtu for 2015 and 0.15 mBtu for
2010. Historic heat input is derived as the highest annual
heat input during 1999-2002. W are proposing that these
regionmide limts correspond to costs that nmeet the highly
cost-effective criteria.

Further, EPA proposes to apportion these regi onw de
anounts to the individual States in the region as foll ows:
For SQ2, EPA proposes to apportion the regi onwi de amounts to
the individual States in the region in proportion to their
title IV allocations. This would anmount to requiring
reductions in the amount of 65 percent of each affected
State’s title IV allocations for 2015, and 50 percent for
2010. The EPA is considering requiring an adjustnent to
t hese anmounts to account for the fact that the utility
i ndustry has changed since the title IV allocation fornul ae
wer e devel oped. For NOx, EPA proposes to apportion the
regi onwi de anmounts to the individual States in the region in
proportion to their historic heat input, determ ned as the
average of several years of heat input.

d. Conpliance Approaches and Statew de Em ssions Budgets
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Today’ s proposal affects 28 upwi nd States and the
District of Colunbia for the purpose of addressing PM2.5
transport, and 25 States and the District of Colunbia for
t he purpose of addressing ozone transport. For States
required to reduce NOx em ssions to address 8-hour ozone
transport, the NOx reductions nust be inplenented at |east
during the ozone season. For States required to reduce SQ2
and NOx em ssions to address PMR2.5 transport, the NOx and
SQ2 reductions nmust be achieved annually. For States
affected for both PM2.5 and ozone, EPA is proposing that
conpliance with the PM.5-rel ated annual emn ssions reduction
requi renent be deened sufficient for conpliance with the
seasonal ozone-rel ated em ssions reduction requirenent.

The EPA al so wants to streamine potentially
over | appi ng conpliance requirenments between the existing NO
SIP Call and today’s proposed action, while ensuring that
the ozone benefits of the NOx SIP Call are not jeopardi zed.
The EPA is proposing that States may choose to recognize
conpliance with the nore stringent annual NOx reduction
requi renents contained in today’'s rul emaki ng as sati sfying
the original NOx SIP Call seasonal reduction requirenents
for sources that States cover under both the NOx SIP Cal
and today’s proposal .

We are proposing to calculate the amount of required

reductions on the basis of controls available for EGJUs. W
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bel i eve these EGU reductions represent the nost cost-
effective reductions available. In 2010, considering other
controls that will be in place, but not assuming a rule to
address transported pollution is inplenented, EGJUs are
projected to emt approxinmately one-quarter of the total
man- made NOx emissions in 2010 and two-thirds of the man-
made SO2 em ssions in the region proposed for reductions in
today’s rul enaking. Extensive information exists indicating
that highly cost-effective controls are available for
achieving significant reductions in NOx and SO2 em ssions
fromthe EGQU sector.

W are proposing that (as under the NOx SIP Call)

St ates obtaining reductions fromEGUs to conply with today’s
proposal nust cap their EGUs at levels that will assure the
required reductions. 1In addition, today's action proposes
an approach which permts the use of title IV SO2 al | owances
at discounted | evels that provide for a planned transition
toward acconplishing the objectives of the interstate air
quality rule.

Based on our experience in the NOx SIP Call, we
anticipate that States will choose to require EGJs to
participate in the cap and trade prograns adm ni stered by
EPA. If States choose to participate in the cap and trade
prograns, States nust adopt the nodel cap and trade

progranms, described in section VIII. The cap and trade
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prograns will create incentives for EGUs to reduce SO2 and
NOx em ssions starting no |ater than 2010, and probably
somewhat earlier, and continuing to 2015 and beyond. The
nodel cap and trade prograns are designed to satisfy all the
SO2 and NOx em ssions reduction requirenments proposed in
today’s rule.

States that choose to obtain sone of the required SQ2
or NOx reductions from non- EGJ sources nust adopt control
neasures for those other sources. To assure accurate
accounting of em ssions reductions, these States will have
to establish sector-specific baseline em ssion inventories
for 2010 and 2015. These States will also have to neasure
proj ected em ssions reductions from adopted neasures from
t hese baselines. The sector-specific baseline inventory
m nus the anpbunt of reduction the State chooses to obtain
fromthat sector is the sector budget for those sources.
The SIP nust contain a projection showi ng that conpliance
with the adopted neasure(s) for that sector will ensure that
em ssions fromthe sector will neet the sector budget.

E. Request for Comrent on Potential Applicability to
Regi onal Haze

We believe that the em ssions reductions that woul d
result fromtoday' s proposed rul emaki ng would hel p the
States in maki ng substantial progress towards neeting the

goal s and requirenents of the Regional Haze rule in the
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Eastern U.S. As a result of the predicted em ssions
reductions, we anticipate that visibility would inprove in
Class | areas in this region, including in areas such as the
Great Snoky and Shenandoah National Parks. W request
comment on the extent to which the reductions achieved by
these rules would, for States covered by the | AQR satisfy
the first long termstrategy for regional haze, which is
required to achi eve reasonabl e progress towards the national
visibility goal by 2018.

We al so request comment on whether the cap and trade
approach proposed in this rulemaking is a suitable mechani sm
that could be expanded to help other States neet their
regi onal haze obligations under the CAA. If we were to
propose this approach, we would address this further in a
suppl enental notice and we woul d need to anmend our Regi onal
Haze rule to specify that, in establishing a reasonable
progress goal for any Class | area as required by CAA
section 169A and our rule, the State would need to submt a
SIP revision that, at a mninmum would enable the State to
participate in a cap and trade programthat reflects a rate
of progress based on specified levels of SO2 and NOx
reductions that we find are reasonable in |ight of the
natural visibility goal that Congress established in 1977.
Such an approach coul d be proposed to apply to areas

identified in our final Regional Haze rule (64 FR 35714,
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July 1, 1999) as having em ssions that nmay reasonably be
anticipated to cause or contribute to an inpairnment of
visibility in at |east one Class | area, to reduce those
em ssions. W note that, under such an approach, we coul d
consider two separate Nox emi ssion |levels and two separate
cap and trade zones for NOx. States included on the basis
of their contribution to either ozone or PM2.5 nonattai nment
woul d be in one zone and would need to neet the NOx em ssion
reduction requirenments discussed el sewhere in this action.
States included only on the basis of needing to achieve
reasonabl e progress goals would be in a separate zone and
woul d need to neet a |l evel specifically designed to address
that issue. W request coment on what enissions |evels
shoul d be considered for SO2 and NOx if we were to pursue
such an approach. W also request coment on how such an
approach could be integrated with and conmbi ne the efforts of
Regi onal Pl anning Organizations that are working to address
regi onal haze.
F. How WIIl the Interstate Air Quality Rule Apply to the
Federal | y Recogni zed Tri bes?

The Tribal Authority Rule (TAR) (40 CFR part 49), which
i npl ements section 301(d) of the CAA, gives Tribes the
option of devel opi ng CAA prograns, including Tribal
| mpl enentation Plans (TIPs). However, unlike States, Tribes

are not required to devel op inplenentation plans.
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Specifically, the TAR adopted in 1998, provides for the
Tribes to be treated in the same manner as a State in
I npl ementing sections of the CAA. The EPA determned in the
TAR that it was appropriate to treat Tribes in a manner
simlar to a State in all aspects except specific plan
submittal and inplenentation deadlines for NAAQS-rel ated
requirenents, including, but not limted to, such deadlines
in CAA sections 110(a)(1), 172(a)(2), 182, 187, and 191.°
In addition, the TAR also indicates that section
110(a)(2)(d) applies to the Tribes. This provision of the
Act requires EPA to ensure that SIPs and Tl Ps ensure that
their sources do not contribute significantly to
nonat t ai nnent downwi nd. In fact, Tribes generally have few
em ssions sources and thus air quality problens in Indian
country are generally created by transport into Tribal
| ands. Specifically, in the February 12, 1998 preanble to
the Tribal Air Rule we stated:
EPA notes that several provisions of the CAA are
desi gned to address cross-boundary air inpacts. EPAis
finalizing its proposed approach that the CAA
protections against interstate pollutant transport
apply with equal force to States and Tribes. Thus EPA
is taking the position that the prohibitions and
authority contained in sections 110(a)(2)(D) and 126 of
the CAA apply to Tribes in the same manner as States.
As EPA noted in the preanble to its proposed rul e,
section 110(a)(2)(D), anong other things, requires
States to include provisions in their SIPs that

prohi bit any em ssions activity within the State from
significantly contributing to nonattainnment..... In

%3 See 40 CFR 49.4(a).
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addition, section 126 authorizes any State or Tribe to

petition EPA to enforce these prohibitions against a

State containing an all egedly offending source or group

of sources. See 63 FR 7262, 59 FR 43960-43961.

Because the Tribes, |like the States are our regulatory
partners, in developing the interstate air quality rule we
want to ensure that the Tribes air quality and sovereignty
are protected. Thus, we are exploring areas in the rule
devel opment where Tribes will be inpacted. One area, in
particular, is in the establishnment of em ssions reduction
requi renents and budgets. W are not aware of the presence
of any EGUs on tribal lands located in the States for which
EPA has conducted air quality nodeling for today’s proposal.
Al though, it is possible that EGUs may | ocate in Indian
country in the future. W are requesting comment on whet her
and how to apply any em ssions reductions or budget
requirenents to the Tribes, as well as comments on ot her
areas of the rule that will inpact the Tribes.

IV. Ar Quality Modeling to Determ ne Future 8-Hour Ozone
and PM2.5 Concentrations

A. I ntroduction

In this section, we describe the air quality nodeling
performed to support today’ s proposal. W used air quality
nmodel ing primarily to quantify the inpacts of SO2 and NOx
em ssions fromupwi nd States on downw nd annual average
PM2. 5 concentrations, and the inpacts of NOx em ssions from

upwi nd States on downwi nd 8- hour ozone concentrations.
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This section includes information on the air quality
nodel s applied in support of the proposed rule, the
nmet eor ol ogi cal and emi ssions inputs to these nodels, the
eval uation of the air quality nodels conpared to neasured
concentrations, and the procedures for projecting ozone and
PM2.5 concentrations for future year scenarios. W also
present the results of nodeling |locally applied control
measures designed to reduce concentrations of PM2.5 in
proj ected nonattai nment areas. The Air Quality Modeling
Techni cal Support Docunent (AQVISD) contains nore detailed
information on the air quality nodeling aspects of this
rul e.® Updates nade between the proposed rule and the
final rule to conmponents of the ozone and PM nodeli ng
platformw || be made public in a Notice of Data
Avai l ability.
B. Anbient 8-Hour Ozone and Annual Average PM2.5 Design
Val ues
1. 8-Hour Ozone Design Val ues

Future year levels of air quality are estimted by
applying rel ative changes i n nodel -predi cted ozone to
current neasurenents of anbi ent ozone data. Current
measurenents of anbi ent ozone data cone from nonitoring

net wor ks consi sting of nore than one thousand nonitors

** The Air Quality Mdeling Technical Support Docunent for
the Interstate Air Quality Rule can be obtained fromthe
docket for today’'s proposed rule: QAR-2003-0053.
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| ocated across the country. The nonitors are sited
according to the spatial and tenporal nature of ozone, and
to best represent the actual air quality in the United
States. More information on the nonitoring network used to
coll ect current nmeasurenents of anbient ozone is in the
Anbi ent Data Anal ysis Techni cal Support Docunent. ®®

In anal yzing the ozone across the United States, the
raw nmoni toring data nust be processed into a form pertinent
for useful interpretations. For this action, the ozone data
have been processed consistent with the formats associ at ed
with the NAAQS for ozone. The resulting estinmates are used
to indicate the level of air quality relative to the NAAQS.
For ozone air quality indicators, we devel oped estimtes for
t he 8-hour ozone standard. The |evel of the 8-hour ozone
NAAQS is 0.08 ppm The 8-hour ozone standard is not net if
the 3-year average of the annual 4th highest daily maxi mum
8- hour ozone concentration is greater than 0.08 ppm (0.085
is rounded up). This 3-year average is called the annua
standard design value. As described bel ow, the approach for
forecasting future ozone desi gn val ues invol ved the
projection of 2000-2002 anbi ent design values to the various
future year em ssions scenarios analyzed for today’'s

proposed rule. These data were obtained fromEPA s Air

**The Anbi ent Data Anal ysis Techni cal Support Docunent for
the Interstate Air Quality Rule can be obtained fromthe
docket for today’'s proposed rule: QAR-2003-0053.
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Quality System (AQS) on August 11, 2003. A nore detailed
description of design values is in the Anbient Data Anal ysis
Techni cal Support Docunent. A list of the 2000-2002 Desi gn

Val ues is avail able at ww. epa. gov/airtrends/val ues. htl .

2. Annual Average PM2.5 Design Val ues

Future year levels of air quality are estimted by
applying relative changes in nodel predicted PM.5 to
current nmeasurenents of anbient PM2.5 data. Current
measurenents of anmbient PM2.5 data cone from nonitoring
net wor ks consi sting of nore than one thousand nonitors
| ocated across the country. The nonitors are sited
according to the spatial and tenporal nature of PM2.5, and
to best represent the actual air quality in the United
States. More information on the nonitoring network used to
coll ect current nmeasurenments of anbient PM2.5 is in the
Anmbi ent Data Anal ysis Techni cal Support Docunent.

In anal yzing the PM2.5 data across the United States,
the raw nonitoring data nust be processed into a form
pertinent for useful interpretations. For this action, the
PM2. 5 data have been processed consistent with the formats
associated with the NAAQS for PM2.5. The resulting
estimates are used to indicate the level of air quality
relative to the NAAQS. For PM2.5, the annual standard is
nmet when the 3-year average of the annual nean concentration

is 15.0 pug/n? or less. The 3-year average annual nean
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concentration is conputed at each site by averaging the
daily Federal Reference Method (FRM sanpl es taken each
guarter, averaging these quarterly averages to obtain an
annual average, and then averagi ng the three annual
averages. The 3-year average annual nean concentration is
al so called the annual standard design value. As described
bel ow, the approach for forecasting future PVM2.5 design
val ues involved the projection of 1999-2001 and 2000- 2002
anbi ent design values to the various future year em ssions
scenari os anal yzed for today’ s proposed rule. These data
were obtained fromEPA s Air Quality System (AQS) on July 9,
2003. A nore detailed description of design values is in
t he Ambi ent Data Anal ysis Technical Support. A list of the
1999- 2001 and 2000-2002 Design Values is avail able at

www. epa. gov/ ai rtrends/ val ues. htnl .

C. Em ssions Inventories
1. Introduction

In order to support the air quality nodeling anal yses
for the proposed rule, em ssion inventories were devel oped
for the 48 contiguous States and the District of Col unbia.
These inventories were devel oped for a 2001 base year to
reflect current em ssions and for future baseline scenarios
for years 2010 and 2015. The 2001 base year and 2010 and
2015 future base case inventories were in large part derived

froma 1996 base year inventory and projections of that
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inventory to 2007 and 2020 as devel oped for previous EPA
rul emaki ngs for Heavy Duty Diesel Engines

( HDDE) ( ww. epa. gov/ ot ag/ nodel s/ hd2007/r 00020. pdf) and Land-

based Non-road Di esel Engi nes (LNDE)

(www. epa. gov/ nonr oad/ 454r 03009. pdf). The inventories were

prepared at the county level for on-road vehicles, non-road
engi nes, and area sources. Em ssions for EGUs and
i ndustrial and commerci al sources (non-EGJs) were prepared
as individual point sources. The inventories contain both
annual and typical sunmer season day em ssions for the
followi ng pollutants: oxides of nitrogen (NOx); volatile
or gani ¢ conpounds (VOC); carbon nonoxide (CO; sulfur
di oxide (SO2); direct particulate matter with an aerodynam c
di aneter less than 10 mcroneters (PMLO) and | ess than 2.5
m croneters (PM2.5); and ammonia (NH3). Additional
i nformati on on the devel opnent of the em ssions inventories
for air quality nodeling and State total em ssions by sector
and by pollutant for each scenario are provided in the
AQMITSD.
2. Overview of 2001 Base Year Em ssions |Inventory

Em ssions inventory inputs representing the year 2001
wer e devel oped to provide a base year for forecasting future
air quality, as described belowin section IV.D. for ozone
and section IV.E. for PM2.5. Because the conplete 2001

Nat i onal Em ssions Inventory (NElI) and future year
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proj ections consistent with that NEl were not available in a
formsuitable for air quality nodeling when needed for this
anal ysis, the follow ng approach was used to develop a
reasonably representative “proxy” inventory for 2001 in
nodel -ready formthat retained the sane consistency with the
existing future year projected inventories as the 1996
nodel -ready inventory that was used as the basis for those
proj ected inventori es.

The EPA had avail abl e nodel -ready em ssions input files
for a 1996 Base Year and a 2010 Base Case from a previous
analysis. |In addition, robust NEI estimtes were avail able
for 2001 for three of the six anthropogenic em ssions
sectors: EGUs; on-road vehicles; and non-road engi nes. For
the EGU sector, State-level em ssions totals fromthe NE
2001 were divided by simlar totals fromthe 1996 nodel i ng
inventory to create a set of 1996 to 2001 adjustnent rati os.
Rati os were devel oped for each State and pollutant. These
rati os were applied to the nodel -ready 1996 EGU em ssi ons
file to produce the 2001 EGQU enissions file.

The NEI 2001 emi ssions estimates for the on-road
vehi cl es and non-road engi nes sectors were available from
t he MOBI LE6 and NONROAD2002 nodel s, respectively. Because
both of these nodels were updates of the versions used to
produce the existing 1996 nodel -ready em ssions files and

their associated projection year files, a slightly different
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approach than that used for the EGUs was used to adjust the
1996 nodel -ready files to produce files for 2001.

The updated MOBI LE6 and NONROAD2002 nodel s were used to
devel op 1996 em ssions estimates that were consistent with
the 2001 NEI estinmates. A set of 1996-to-2001 adj ust nent
rati os were then created by dividing State-level total
em ssions for each pollutant for 2001 by the correspondi ng
consi stent 1996 em ssions. These adjustnent ratios were
then multiplied by the gridded nodel -ready 1996 em ssions
for these two sectors to produce nodel -ready files for 2001.
These nodel -ready 2001 files, therefore, maintain
consistency with the future year projection files that were
based on the ol der eni ssion nodel versions but al so capture
the effects of the 1996 to 2001 em ssion changes as
i ndi cated by the |l atest versions of the two em ssions
nodel s.

Consi stent estimates of em ssions for the 2001 Base
Year were not available at the time nodeling was begun for
two ot her em ssion sectors: non-EGU point sources and area
sources. For these two sectors, linear interpolations were
performed between the gridded 1996 em ssions and the gridded
2010 Base Case enissions to produce 2001 gri dded em ssions
files. These interpolations were done separately for each
of the two sectors, for each grid cell, for each pollutant.

As the 2010 Base Case inventory was itself a projection from
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the 1996 inventory, this approach mai ntai ned consi stency of
met hods and assunptions between the 2001 and 2010 em ssions
files.
3. Overview of the 2010 and 2015 Base Case Em ssions
| nventories

The future base case scenari os generally represent
predi cted em ssions in the absence of any further controls
beyond those State, |ocal, and Federal neasures already
promul gated plus other significant neasures expected to be
pronul gated before the final rule fromtoday’'s proposal.

Any additional |ocal control progranms which may be necessary
for areas to attain the annual PM2.5 NAAQS and t he ozone
NAAQS are not included in the future base case projections.
The future base case scenarios do reflect projected economc
growt h, as described in the AQVISD.

Specifically, the future base case scenarios include
the effects of the LNDE as proposed, the HDDE standards, the
Tier 2 tail pi pe standards, the NOx SIP Call as remanded
(excludes controls in Georgia and M ssouri), and Reasonably
Avai | abl e Control Techni ques (RACT) for NOx in 1-hour ozone
nonattai nnent areas. Adjustnents were also nmade to the
non-road sector inventories to include the effects of the
Large Spark lgnition and Recreational Vehicle rules; and to
t he non- EQU sector inventories to include the SO2 and

particul ate matter co-benefit effects of the proposed
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Maxi mum Achi evabl e Control Technol ogy (MACT) standard for
I ndustrial Boilers and Process Heaters. The future base
case scenarios do not include the NOx co-benefit effects of
proposed MACT regul ations for Gas Turbines or stationary
Reci procating Internal Conbustion Engines, which we estimate
to be small conpared to the overall inventory; or the
effects of NOx RACT in 8-hour ozone nonattai nment areas,
because these areas have not yet been desi gnated.
4. Procedures for Devel opnent of Em ssion Inventories
a. Devel opnment of Emi ssions Inventories for Electric
Generating Units

As stated above, the 2001 Base Year inventory for the
ECGU sector was devel oped by applying State-level adjustnent
rati os of 2001 NEI®*® emi ssions to 1996 emni ssions for the EQU
sector to the existing nodel-ready 1996 EGQU file.
Adj ustnents were thus made in the nodeling file to account
for em ssions reductions that had occurred between 1996 and
2001, but at an aggregated State-level, rather than for each
i ndi vi dual source. Future year 2010 and 2015 Base Case EGQU
em ssions used for the air quality nodeling runs that
predi cted ozone and PM2.5 nonattai nnent status were obtained
fromversion 2.1.6 of the Integrated Pl anning Mdel (I1PM

(www. epa. gov/ ai rmarket s/ epa-i pmiindex. htm). However

°¢ The 2001 NEI emi ssions for EQUJs includes en ssions for
units reporting to EPA under title IV.
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results fromthis version of the | PM nodel were not
available at the tinme that the air quality nodel runs to
determne interstate contributions ("zero-out runs") were
started. Therefore, we used EGU em ssions fromthe previous
| PM version (v2.1) for the zero-out air quality nodel runs
and associ ated 2010 Base Case. Updates applied to the | PM
nodel between versions 2.1 and 2. 1.6 include the update of
coal and natural gas supply curves and the incorporation of
several State-nandated em ssion caps and New Source Revi ew
(NSR) settlenents.

Tables 1V-1 and 1V-2 provide State-|evel em ssions
totals for the 2010 Base Case for SO2 and NOx, respectively,
for each of the five sectors. These tables are helpful in
understanding the relative nagnitude of each sector to the
total inventory. |In addition, these tables include, for
conparison, a colum show ng the EGQU enmi ssions fromthe
ol der version 2.1 IPMoutputs that were used for the zero-
out nodeling analysis. Qur exam nation indicates that the
ECGU di fferences between the two | PMoutputs are generally
m nor and have not affected the content of this proposal.

Table I'V-1. State SO2 Em ssions by Sector in the 2010 Base
Case !

sT | EGU v21 | EGU v216 | Non-EGU | On-road | Non-road Ar ea Tot al

AL 494,700 473, 000 121, 300 600 1,600 51, 900| 648, 400
AZ 47, 800 47,800 120, 800 600 700 4,300 174, 200
AR 119, 300 122,700 17,500 300 500 21,200| 162,100
CA 17, 300 17, 300 44,000 3,400 13, 000 10, 700 88, 400
Co 90, 400 73,100 15, 900 500 800 4,700 94,900
CT 6, 600 6, 300 7,600 300 400 500 15, 000
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DE 36, 800 46, 400 38, 400 100 300 10, 200 95, 400
DC 0 0 2,100 0 100 5, 800 8,000
FL 230, 300 233, 200 90, 400 1,700 15,100 44,700 385, 300
GA 610, 000 609, 200 92, 800 1,100 2,600 6,700 712, 300
I D 0 0 26, 800 200 300 8,800 36, 000
IL 591, 500 600, 800 277, 200 1,100 1,700 36, 400| 917, 300
I'N 599, 000 670, 400 152, 200 800 1,100 2,200| 826, 700
I A 186, 200 169, 900 84,000 300 600 14,600( 269, 400
KS 71,500 63, 500 16, 000 300 800 3,500 84,100
KY 393, 300 363,100 42,900 500 1,800 58, 000| 466, 400
LA 96, 300 112, 500 193, 600 400 21,100 94, 000| 421,700
ME 4,700 3, 200 22,200 200 200 10, 800 36, 600
NVD 261, 400 232, 200 22,500 600 8, 100 900( 264, 300
MA 17,700 15, 600 15, 300 600 1, 200 61, 300 94, 000
M 375, 800 387, 600 135, 000 1,000 1, 300 32, 700| 557,600
MN 94, 200 91, 600 41, 200 500 1,100 5,700] 140, 000
MS 84, 600 73,500 77,500 400 2,000 82, 700| 236, 100
MO 261, 000 293,100 128, 600 700 900 31,900 455, 200
MT 17,700 17,900 34,700 100 300 1,400 54, 400
NE 97, 200 97, 600 7,300 200 600 10,100 115, 800
NV 56, 700 16, 400 3,500 200 400 3,900 24,300
NH 7,300 7,300 7,900 100 200 90, 800| 106, 300
NJ 85, 300 41, 300 70, 800 700 53, 500 42,600 208, 900
NM 48, 300 48, 600 115, 200 300 200 9,400| 173,700
NY 211, 400 214,100 168, 600 1,300 2,200 122, 100 508, 200
NC 221,500 219, 400 95, 400 1,000 1, 200 33,800| 350, 800
ND 172, 200 160, 900 56, 100 100 400 64, 100| 281, 600
OH 979, 300|1, 258, 700 337,600 1,200 5,700 63, 300| 1, 666, 40
OK 133, 000 133, 000 41, 200 500 600 5,500/ 180, 800
OR 15, 200 15, 200 6, 600 400 800 20, 900 43, 800
PA 670, 200 853, 400 141, 000 1,100 3, 300 80, 900] 1,079, 80
RI 0 0 2,400 100 2,900 4,100 9, 500
SC 191, 500 199, 700 63, 900 500 1,200 15, 600 280, 900
SD 42,100 36, 300 1,400 100 200 23,800 61, 800
TN 317, 300 306, 100 134, 300 700 2,800 47, 800| 491, 700
X 539, 900 487, 700 318, 600 2,300 33, 400 9, 600 851, 700
uTt 31, 200 31, 500 30, 300 300 400 13, 100 75, 600
VT 0 0 2,000 100 100 13, 000 15, 100
VA 180, 600 187, 800 112, 700 900 4,600 9,500| 315, 400
WA 6,000 6,000 51, 600 600 9,500 3,700 71, 400
W 456, 800 550, 600 62, 200 200 33,600 11, 300 658, 000
W 217, 200 214,100 88, 500 600 800 45, 900| 349, 800
WY 47,100 47, 300 59, 700 100 200 17,300 124,600

9, 435, 400]9, 856, 900(3, 799, 200 29, 800 236, 400(1, 367, 600] 15, 290, 0
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L Al values rounded to nearest 100 tons. EGU v216 emi ssions are |atest

version and are included in totals. EGU v21 em ssions were used for the

zero-out anal ysis.

Table I'V-2. State NOx Em ssions by Sector in the 2010 Base

Case !
ST EGU v21 | EGU v216 [ Non- EGU On-road | Non-road Area Tot al
AL 129, 500 134, 100 83, 400 110, 200 55, 800 69, 400 453, 000
AZ 88, 200 84,600 118, 200 91, 300 43, 600 78,100 415, 700
AR 52, 600 52, 500 23,500 64, 900 35, 400 44,800| 221,100
CA 18, 200 17,700 137, 300 401, 900 276,100 129, 300| 962, 300
CO 87,000 82,700 44,900 80, 600 57,000 59,900 325, 100
CT 6, 700 5,200 11, 300 48, 500 17, 300 9, 300 91, 600
DE 11,500 10, 300 8,500 17, 400 16, 800 6, 900 59, 900
DC 100 0 800 4,800 5, 400 1,900 13, 000
FL 162, 900 161, 800 59, 000 293,900 147,900 53,200| 716, 000
GA 152, 500 150, 600 71,400 189, 200 66, 400 74,700| 552, 300
I D 1,400 1,200 6, 600 32,700 17, 300 29, 400 87, 200
IL 194, 200 171, 400 134,900 177,700 150, 200 115, 800| 750, 100
I'N 223, 300 239, 700 45, 400 142,900 90, 400 37,900| 556, 300
I A 95, 400 86, 100 26,500 61, 600 57,600 31,100| 262,900
KS 101, 400 100, 900 108, 800 59,100 79, 500 74,300| 422,600
KY 186, 300 195, 900 34, 800 95, 700 73,100 76,900( 476, 400
LA 64, 700 49, 800 297,100 89, 300 205, 000 103, 500| 744,700
ME 6, 000 2,100 15, 600 30, 600 8, 800 4,900 62, 000
MD 60, 500 60, 600 19, 100 73,100 38, 900 15,900| 207,700
MA 27,800 10, 400 18, 200 74,400 70, 000 24,900| 197,800
M 126, 200 125, 400 161, 000 171, 400 63, 200 115, 600 636, 500
MN 109, 700 104, 500 83, 800 103, 400 64, 800 24,800 381, 500
MS 49,700 43, 200 74, 400 68, 800 44,800 56, 700| 287,800
MO 144,700 137, 000 29,700 117, 800 64, 200 14, 800 363, 600
Mr 38, 500 38, 500 20, 800 24,800 34, 000 18, 400 136, 400
NE 58, 100 57, 800 14,500 37,700 57,400 15, 400( 182, 800
NV 44,800 37, 400 6, 000 36, 300 25,400 8,500/ 113,500
NH 3, 000 3,600 4,200 25,700 6,200 13,900 53, 700
NJ 40, 000 29, 300 51, 000 93, 100 86, 400 79, 800 339,600
NM 77,300 76, 400 68, 700 54,500 10, 700 32,400 242,800
NY 58, 700 68, 400 36, 700 181, 500 90, 900 88, 100( 465, 600
NC 64, 700 62, 100 63, 300 150, 000 60, 100 37,000 372,400
ND 81, 100 77,900 7,200 16, 400 41, 800 21, 200( 164, 600
OH 249,100 266, 800 77,500 201, 300 116, 900 82,200 744,700
OK 97,700 82,100 121, 000 86, 800 40, 000 33,200( 363,100
OR 18, 000 13, 300 16, 800 67,400 52,600 39, 900( 190, 000
PA 212,100 209, 800 173, 000 200, 600 80, 600 114, 300 778, 300
RI 1, 300 1,400 900 12, 300 5,600 2,800 23, 000
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SC 67,500 64, 700 46, 000 94, 200 29, 900 26,100 260, 900
SD 13, 800 11, 700 4,700 20, 200 24,400 7,900 69, 000
TN 106, 700 102, 800 78, 000 132, 900 138, 900 52,300| 505, 000
X 246, 200 200, 900 523, 800 399, 600 432,100 43,100(1, 599, 50
uTt 68, 400 69, 400 31, 600 49, 000 31, 500 23,500| 205, 100
VT 0 0 800 16, 000 3,900 11,500 32,100
VA 55, 800 55, 500 66, 500 147,000 76, 600 45, 700( 391, 300
WA 26, 600 28,400 47,000 114, 600 78, 800 23,000 291, 800
W/ 142,500 155, 200 50, 100 40, 400 57,000 21,300| 324,000
W 116, 200 111, 500 54, 300 109, 600 51, 000 58, 700| 385, 100
Wy 90, 300 90, 500 49, 500 18, 600 22,900 71,700| 253, 200

4,079, 200(3, 943, 40013, 228, 200(4, 931, 9003, 405, 000|2, 225, 900| 17, 734, 4

L Al'l val ues rounded to nearest 100 tons. EGU v216 em ssions are | atest
version and are included in totals. EGU v21 em ssions were used for the
zero-out anal ysis.

b. Devel opnent of Em ssions Inventories for On-road
Vehi cl es

The 2001 base year inventory for the on-road vehicle
sector was devel oped by applying State and pol | utant
speci fic adjustnent ratios to each grid cell’s em ssions as
found in the existing 1996 nodel -ready file for on-road
sources. The adjustment ratios were created by dividing
State-1evel em ssions for each pollutant as estinmated for
the 2001 NEI using the MOBILE6 nodel by the State-I|evel
em ssions for 1996 as estimted using the same MOBI LE6
nodel .

The 1996 nodel -ready file, along with consistent files
for 2007 and 2020 em ssions, had been devel oped for previous
EPA rul emaki ngs using a version of the MOBILE5b nodel which
had been adjusted to sinulate the MOBILE6 nodel that was

under devel opnent at that tine. The 1996 and 2007 em ssions
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files had been devel oped for the HDDE rule

(www. epa. gov/ ot aq/ nodel s/ hd2007/r00020. pdf) and the 2020

em ssions file had been devel oped for the LNDE rule

(www. epa. gov/ nonr oad/ 454r 03009. pdf). Note that the 2020

on-road vehicle em ssions file devel oped for the LNDE rul e
i ncl udes the reductions expected frominplenentation of the
HDDE r ul e.

Application of the MOBILE6-based adjustnment ratios to
t he 1996 MOBI LE5Sb-based em ssion file allowed the resulting
2001 nodel -ready file to remain consistent in methodol ogy
with the existing 2007 and 2020 files. The 2010 and 2015
base case em ssions files used for this proposal were then
devel oped as straight-line interpol ati ons between those 2007
and 2020 files, and they are therefore also consistent with
the 2001 file.
c. Devel opnment of Em ssions Inventories for Non-road
Engi nes

For the non-road sector, the 2001 nodel -ready em ssions
file was developed in a manner simlar to that described
above for the on-road vehicle sector. State-level 2001 NEl
em ssi ons devel oped fromthe NONROAD2002 nodel were divided
by a consistent set of em ssions for 1996, al so devel oped
usi ng the NONROAD2002 nodel, to produce a set of adjustnent
ratios for each State and pollutant. These adjustnent

rati os were applied to the existing 1996 nodel -ready
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em ssions for each grid cell to produce a 2001 nodel -ready
file that remains consistent wwth the 1996 file and the
exi sting future projections that were based on that 1996
file.

For the future scenarios, the 2010 and 2020 em ssi ons
files devel oped for EPA' s analysis of the prelimnary
controls of the LNDE rule were nodified to reflect that rule
as finally proposed (68 FR 28327, May 23, 2003) and to
i ncorporate the effects of the Large Spark Ignition and
Recreational Vehicle rules. These nodifications were done
usi ng adj ustnent ratios devel oped from national -1evel
estimates of the benefits of these two rules. A 2015
em ssions file for this sector was then devel oped as a
straight-line interpol ati on between the nodified 2010 and
2020 fil es.

d. Devel opnent of Em ssions Inventories for O her Sectors

The NEI estimates for 2001 were not available at the
ti me nodeling was begun for the remaining two anthropogenic
em ssion sectors: non-EGJU point sources and area sources.
For these two sectors, linear interpolations were perforned
bet ween gri dded 1996 em ssions and gridded projected 2010
base case em ssions to produce gridded 2001 em ssions files.
The gridded em ssions input files for 1996 and 2010 were
avai l abl e from previ ous EPA anal yses. The interpol ations

wer e done separately for each of the two sectors, for each
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grid cell, and for each pollutant. The 2010 and 2015
em ssions files for these sectors that were used as part of
this interpolation to 2001 were thensel ves devel oped as
straight-line interpol ati ons between the 2007 and 2020
inventories described above for the on-road vehicle sector.
The interpolated 2010 and 2015 em ssions were adjusted to
reflect the SO2, PMLO, and PM2.5 co-control benefits of the
proposed I ndustrial Boiler and Process Heater MACT (68 FR
1660, January 13, 2003). The 2007 and 2020 projection
i nventories had been devel oped by applying State- and
2-digit SICspecific economic gromh ratios to the 1996 NEI,
foll owed by application of any em ssions control
regul ati ons.
5. Preparation of Em ssions for Air Quality Mdeling

The annual and summer day em ssions inventory files
were processed through the Sparse Matri x Operator Kernel
Em ssions (SMOKE) Mbdeling Systemversion 1.4 to produce
36-km gridded input files for annual PM2.5 air quality
nmodel ing and 12-kminput files for episodic ozone air
quality nodeling. In addition to the U S. anthropogenic
em ssion sources described above, hourly biogenic em ssions
were estimated for individual nodeling days using the BEIS

nodel version 3.09 (ftp.epa.gov/and/ asnd/ bei s3v09/).

Em ssions inventories for Canada and for U. S. offshore oi

platforns were nmerged in using SMOKE to provide a nore
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conpl ete nodeling data set. The single set of biogenic,
Canadi an, and offshore U S. em ssions was used in al
scenarios nodeled. That is, the emi ssions for these sources
were not varied fromrun to run. Additional information on
t he devel opnent of the em ssions data sets for nodeling is
provided in the AQVISD.
D. (Qzone Air Quality Mdeling
1. Ozone Modeling Pl atform

The CAMK was used to assess 8-hour ozone concentrations
as part of this rulemaking. The CAMK is a publicly
avai |l abl e Eul erian nodel that accounts for the processes
that are involved in the production, transport, and
destruction of ozone over a specified three-dinensional
domain and tine period. Version 3.10 of the CAMK nodel was
enpl oyed for this analyses. Mre information on the CAM
nodel can be found in the nodel user’s guide.® The node
sinmul ations were perfornmed for a domain covering the Eastern
U.S. and adj acent portions of Canada.

Three epi sodes during the sumrer of 1995 were used for
nodel i ng ozone and precursor pollutants: June 12-24,
July 5-15, and August 10-21. The start of each epi sode was
chosen to correspond to a day with no ozone exceedances (an

exceedance is an 8-hour daily maxi mum ozone concentration of

" Environ, 2002: User’'s Guide to the Conprehensive Air
Qual ity Model with Extensions (CAMK), Novato, CA
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85 ppb or nore). The first three days of each episode are
consi dered ranp-up days and were di scarded fromanalysis to
m nimze effects of the clean initial concentrations used at
the start of each episode. 1In total, thirty episode days
were used for analyzing interstate transport. As described
in the AQUMITSD, these epi sodes contain neteorol ogi ca
conditions that reflect various ozone transport w nd
patterns across the East. In general, anbient ozone
concentrations during these episodes span the range of 2000-
2002 8- hour ozone design values at nonitoring sites in the
East .

In order to solve for the change in poll utant
concentrations over tinme and space, the CAMK nodel requires
certain neteorological inputs for the episodes being
nodel ed, including: wnds, tenperature, water vapor m Xing
rati o, atnospheric air pressure, cloud cover, rainfall, and
vertical diffusion coefficient. Mst of the gridded
nmet eorol ogi cal data for the three historical 1995 epi sodes
wer e devel oped by the New York Departnent of Environnent and
Conservation using the Regi onal Atnospheric Mdeling System

(RAMS), version 3b. A nodel perfornmance eval uation®® was

8 Hogrefe,C., S.T. Rao, P. Kasibhatla, G Kallos, C
Trenback, W Hao, D. derud, A X u, J. MHenry, K Al apaty,
2001. "Evaluating the performance of regional-scale
photochemical modeling systems: Part-I meteorological
predictions." Atnospheric Environnent, vol. 35, No 34, 4159-
4174.
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conpleted for a portion of the 1995 neteorol ogi cal nodeling
(July 12-15). (Qoserved data not used in the assim/lation
procedure were conpared agai nst nodel ed data at the surface
and aloft. This evaluation concluded there were no
wi despread biases in the RAMS neteorol ogical data. The
remai ni ng nmeteorol ogi cal inputs (cloud fractions and
rainfall rates) were devel oped based on observed data.
2. (Ozone Model Performance Eval uation

The CAMK nodel was run with Base Year em ssions in
order to evaluate the performance of the nodeling platform
for replicating observed concentrations. This evaluation
was conprised principally of statistical assessnents of
pai red nodel / observed data. The results indicate that, on
average, the predicted patterns and day-to-day variations in
regi onal ozone levels are simlar to what was observed with
neasured data. Wen all hourly observed ozone val ues
(greater than 60 ppb) are conpared to their nobde
counterparts for the 30 days nodeled (paired in tinme and
space), the nean normalized bias is -1.1 percent and the
mean normalized gross error is 20.5 percent. As described
in the AQUISD, the performance for individual episodes
indicates variations in the degree of nodel performance with
a tendency for underprediction during the June and July
epi sodes and overprediction during the August epi sode.

At present, there are no generally accepted statistical
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criteria by which one can judge the adequacy of nodel
performance for regional scale ozone nodel applications.
However, as docunented in the AQWISD, the base year nodeling
for today’s rule represents an inprovenent in terns of
statistical nodel performance when conpared to prior
regi onal nodeling anal yses (e.g., nodel performance anal yses
for OTAG the Tier-2/Low Sul fur Rule, and the Heavy Duty
Engi ne Rul e).
3. Projection of Future 8-Hour Ozone Nonatt ai nnent

Ozone nodel i ng was perforned for 2001 em ssions and for
the 2010 and 2015 Base Cases as part of the approach for
forecasting which counties are expected to be nonattai nnent
in these 2 future years. 1In general, the approach involves
using the nodel in a relative sense to estinmate the change
i n ozone between 2001 and each future base case.
Concentrations of ozone in 2010 were estimated by applying
the rel ative change in nodel predicted ozone from 2001 to
2010 with present-day 8-hour ozone design val ues (2000-
2002). The procedures for calculating future case ozone
design values are consistent with EPA s draft nodeling
gui dance®® for 8-hour ozone attainnment denonstrations,

“Draft Gui dance on the Use of Mdels and Gt her Anal yses in

% U.S. EPA, 1999: Draft Guidance on the Use of Mddels and
G her Anal yses in Attai nnent Denonstrations for the 8-Hour
Ozone NAAQS, Ofice of Air Quality Planning and Standards,
Research Triangl e Park, NC
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Attai nnent Denonstrations for the 8-Hour Ozone NAAQS.” The
draft gui dance specifies the use of the higher of the design
values from (a) the period that straddl es the em ssions
inventory Base Year or (b) the design val ue period which was
used to designate the area under the ozone NAAQS. In this
case, 2000-2002 is the design value period which straddles
t he 2001 Base Year inventory and is also the |atest period
which is avail able for determ ning designation conpliance
with the NAAQS. Therefore, 2000-2002 was the only period
used as the basis for projections to the future years of
2010 and 2015.

The procedures in the guidance for projecting future 8-
hour ozone nonattai nment are as foll ows:

Step 1. Hourly nodel predictions are processed to
determ ne daily maxi mum 8- hour concentrations for each
epi sode day nodeled. A relative reduction factor (RRF) is
then determ ned for each nonitoring site. First, the nulti-
day nmean (excluding ranmp-up days) of the 8-hour daily
maxi mum predi ctions in the nine grid cells that include or
surround the site is calculated using only those predictions
greater than or equal to 70 ppb, as recommended in the
gui dance. This calculation is perfornmed for the base year
2001 scenario and the future-year scenario. The RRF for a
siteis the ratio of the nmean prediction in the future-year

scenario (e.g., 2010) to the mean prediction in the 2001
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base year scenario. The RRFs were cal cul ated on a site-by-
site basis.

Step 2: The RRF for each site is then nultiplied by the
2000- 2002 anbi ent design value for that site, yielding an
estimate of the future design value at that particul ar
nonitoring | ocation.

Step 3: For counties with only one nonitoring site, the
value at that site was selected as the value for that
county. For counties with nore than one nonitor, the
hi ghest value in the county was selected as the val ue for
that county. Counties with projected 8-hour ozone design
val ues of 85 ppb or nore are projected to be nonattainnent.

As an exanpl e, consider Cay County, Al abama which has
one ozone nonitor. The 2000-2002 8-hour anbient ozone
design value is 82 ppb. In the 2001 base year simulation,
24 of the 30 episode nodeling days have CAMK val ues of 70
ppb or nore in one of the nine grid cells that include or
surround the nonitor |ocation. The average of these
predi cted ozone values is 88.62 ppb. In 2010, the average
of the predicted values for these sane grid cells was 70. 32
ppb. Therefore, the RRF for this location is 0.79, and the
proj ected 2010 design value is 82 nmultiplied by 0.79 equals
65. 07 ppb. All projected future case design values are
truncated to the nearest ppb (e.g., 65.07 becones 65).

Since there are no other nonitoring locations in Cay
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County, Al abama, the projected 2010 8-hour design val ue for
this county is 65 ppb.

The RRF approach descri bed above was applied for the
2010 and 2015 Base Case scenarios. The resulting 2010 and
2015 Base Case design values are provided in the AQMISD. O
the 287 counties that were nonattainment based on 2000-2002
design val ues, 47 are forecast to be nonattai nment in 2010
and 34 in 2015. None of the counties that were measuring
attainment in the period 2000-2002 are forecast to becone
nonattai nnent in the future. Those counties projected to be
nonattai nnent for the 2010 and 2015 Base Cases are listed in
Tabl e | V-3.

Table I'V-3. Counties Projected to be Nonattai nnment for the
8- hour Ozone NAAQS in the 2010 and 2015 Base Cases

2010 Base Case Projected 2015 Base Case Projected
St ate Nonatt ai nment Counti es Nonatt ai nment Counties
AR Crittenden Crittenden
CT Fairfield, M ddl esex, New Haven |Fairfield, M ddl esex, New Haven
DC [Washi ngton, D.C. Washi ngton D. C.
DE New Castl e None
GA Ful t on None
IL None Cook
I'N Lake Lake
Anne Arundel, Baltinmore, Cecil,
MD Harford, Kent, Prince Georges Anne Arundel, Cecil, Harford
M None Macomb
Ber gen, Camden, Cunberl and,
Gl oucester, Hudson, Hunterdon, Bergen, Canden, G oucester,
Mercer, M ddl esex, Monnmout h, Hunt erdon, Mercer, M ddl esex,
NJ Morri s, Ocean Monmout h, Morris, Ocean
Erie, Putnam Richmond, Erie, Richmond, Suffolk,
NY Suf f ol k, Westchester West chest er
NC Meckl enbur g None
OH Geauga, Summt Geauga
Al | egheny, Bucks, Del aware,
PA Mont gomery, Phil adel phia Bucks, Montgonmery, Phil adel phia
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RI Kent Kent

TX Denton, Harris, Tarrant Harris

VA |Arlington, Fairfax Arlington, Fairfax
W Kenosha, Raci ne, Sheboygan Kenosha, Sheboygan

The counties projected to be nonattai nment for the 2010 Base
Case are the nonattainnment receptors used for assessing the
contribution of emissions in upwind States to downw nd
nonattai nnent as part of today's proposal. It should be
noted that the approach used to identify these nonattai nment
receptors differed fromthat used in the NOx SIP Call where
we aggregated on a State-by-State basis all grid cells which
were both (a) associated wth counties that violated the 8-
hour NAAQS (based on 1994-1996 data), and (b) had future
base case predictions of 85 ppb or nore. For this proposal,
we have treated each individual county projected to be
nonattai nnent in the future as a downw nd nonattai nnent
receptor.
E. The PM2.5 Air Quality Modeling
1. The PM2.5 Modeling Platform

The REMSAD nodel version 7 was used as the tool for
simul ati ng base year and future concentrations of PM2.5 in
support of today’s proposed rule. The REVMSAD is a publicly
avai |l abl e nodel. An overview of the scientific aspects of

this nodel is provided below. Mre detailed information can
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be found in the REMSAD User’s QGuide.® The basis for REMSAD
is the atnospheric diffusion equation (also called the
species continuity or advection/diffusion equation). This
equation represents a nmass bal ance in which all of the
rel evant em ssions, transport, diffusion, chem cal
reactions, and renoval processes are expressed in
mat hemati cal terns.

The REMSAD si mul ates both gas phase and aerosol
chem stry. The gas phase chem stry uses a reduced-form
versi on of Carbon Bond (CB4) chem cal nechani smterned
“mcro-CB4” (nCB4). Formation of secondary PM species, such
as sulfate® and nitrate, is sinulated through cheni cal
reactions within the nodel. Aerosol sulfate is forned in
bot h the gas phase and the agueous phase. The REMSAD al so
accounts for the production of secondary organi c aerosols
t hrough at nospheric chem stry processes. Direct PM
em ssions in REMSAD are treated as inert species which are
advected and deposited w thout any chemical interaction with
ot her speci es.

The REMSAD was run using a |latitude/l ongitude
hori zontal grid structure in which the horizontal grids are

generally divided into areas of equal |atitude and

80 | CF Kai ser, 2002: User’'s Cuide to the REgi onal Modeling
System for Aerosols and Deposition (REMSAD) Version 7, San
Raf ael , CA.

51 Ammoni um sul fates are referred to as “sulfate” in
sections 1V and V of today’ s proposed rule.
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| ongitude. The grid cell size was approxinmately 36 km by 36
km The REMSAD was run with 12 vertical |ayers extending up
to 16,000 neters, with a first |layer thickness of
approximately 38 neters. The REMSAD nodel i ng domai n used
for this analysis covers the entire continental United
St at es.

The REMSAD requires input of w nds, tenperatures,
surface pressure, specific humdity, vertical diffusion
coefficients, and rainfall rates. The neteorol ogical input
files were devel oped froma 1996 annual MVb nopdel run that
was devel oped for previous projects. The MVb is a nuneri cal
nmet eor ol ogi cal nodel that solves the full set of physica
and t hernodynani ¢ equati ons whi ch govern atnospheric
nmotions. The MMb was run in a nested-grid node with 2
| evel s of resolution: 108 km and 36kmw th 23 verti cal
| ayers extending fromthe surface to the 100 nb pressure
level .52 Al of the PM2.5 nodel sinmulations were perforned
for a full year using the 1996 neteorol ogi cal inputs.

2. The PM2.5 Model Performance Eval uation

An annual sinulation of REMSAD was perforned for 1996

usi ng the neteorol ogi cal data and em ssions data for that

year. The predictions fromthe 1996 Base Year nodeling were

62 Jerud, D., K Alapaty, and N. \Weel er, 2000:

Met eor ol ogi cal Modeling of 1996 for the United States with
MVb. MCNC- Envi ronnent al Prograns, Research Triangl e Park
NC.
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used to eval uate nodel performance for predicting
concentrations of PM.5 and its rel ated speci ated conponents
(e.g., sulfate, nitrate, elenental carbon, organic carbon).
The eval uation was conprised principally of statistical
assessnments of nodel versus observed pairs.

The eval uation used data fromthe | MPROVE, % CASTNet °
dry deposition, and NADP® nonitoring networks. The | MPROVE
and NADP networks were in full operation during 1996. The
CASTNet dry deposition network was partially shutdown during
the first half of the year. There were 65 CASTNet sites
with at | east one season of conplete data. There were 16
sites which had conpl ete annual data. The |argest avail able
anbi ent data base for 1996 cones fromthe | MPROVE net wor K.
The | MPROVE network is a cooperative visibility nonitoring
effort between EPA, Federal |and nmanagenent agencies, and
State air agencies. Data is collected at Class | areas
across the United States nostly at national parks, nationa
wi | derness areas, and other protected pristine areas. There
wer e approximtely 60 | MPROVE sites that had conpl ete annual

PM2.5 nass and/or PM2.5 species data for 1996. Forty-two

63 | MPROVE, 2000. Spatial and Seasonal Patterns and Tenpora
Variability of Haze and its Constituents in the United
States: Report I1l. Cooperative Institute for Research in
t he At nosphere, 1SSN. 0737-5352-47.

64 U.S. EPA, Cean Air Status and Trends Network (CASTNet),
2001 Annual Report.

65 NADP, 2002: National Acid Deposition Program 2002 Annual

Sunmary.
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sites were in the Wst® and 18 sites were in the East. The
following is a brief summary of the nodel perfornance for
PM2.5 and deposition. Additional details on node
performance are provided in the AQVISD.

Considering the ratio of the annual nean predictions to
t he annual nean observations (e.g., predicted divided by
observed) at the | MPROVE nonitoring sites REMSAD
under predi cted fine particulate mass (PM2.5), by 18 percent.
Specifically, PM2.5 in the East was underpredicted by 2
percent, while PM2.5 in the West was underpredicted by 33
percent. Sulfate in the East is slightly underpredicted and
nitrate and largely crustal material are overestimated.

El emental carbon is neither overpredi cted nor underpredicted
in the East. Organic aerosols are slightly overpredicted in
the East. Al PM2.5 conponent species were underpredicted
in the West.

The conparisons to the CASTNet data show generally good
nodel performance for sulfate. Conparison of total nitrate
i ndi cate an overestimate, possibly due to overpredictions of
nitric acid in the nodel.

Performance at the NADP sites for wet deposition of

ammoni um sul fate, and nitrate was reasonably good.

% The dividing |ine between the West and East was defi ned
as the 100th neridian (e.g., nmonitoring sites to the east of
this meridian are included in aggregate performnce
statistics for the East).
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However, the nitrate and sulfate wet deposition were each
underesti mated conpared to the correspondi ng observed
val ues.

G ven the state of the science relative to PM nodel i ng,
it is inappropriate to judge PM nodel performance using
criteria derived for other pollutants, |ike ozone. The
overal | nodel performance results nay be limted by our
current know edge of PM science and chem stry, by the
em ssions inventories for direct PMand secondary PM
precursor pollutants, by the relatively sparse anbi ent data
avai |l abl e for conparisons to nodel output, and by
uncertainties in nonitoring techniques. The nodel
performance for sulfate in the East is quite reasonabl e,
which is key since sulfate conmpounds conprise a | arge
portion of PM2.5 in the East.

Negative effects of relatively poor nodel performance
for sone of the smaller (i.e., lower concentration)
conmponents of PM2.5, such as crustal mass, are nmitigated to
some extent by the way we use the nodeling results in
projecting future year nonattai nment and downw nd
contributions. As described in nore detail below each
measur ed conponent of PM2.5 is adjusted upward or downward
based on the percent change in that conponent, as determ ned
by the ratio of future year to base year nodel predictions.

Thus, we are using the nodel predictions in a relative way,
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rather than relying on the absol ute nodel predictions for
the future year scenarios. By using the nodeling in this
way, we are reducing the risk that |arge overprediction or
underprediction will unduly affect our projection of future
year concentrations. For exanple, REVMSAD may over predi ct
the crustal conponent at a particular |ocation by a factor
of 2, but since neasured crustal concentrations are
generally a small fraction of anmbient PM2.5, the future
crustal concentration will remain as a small fraction of
PMR. 5.

A nunber of factors need to be consi dered when
interpreting the results of this performance anal ysis.
First, sinmulating the formation and fate of particles,
especially secondary organic aerosols and nitrates is part
of an evolving science. In this regard, the science in air
quality nodels is continually being reviewed and updated as
new research results becone available. Al so, there are a
nunber of issues associated with the em ssions and
net eorol ogical inputs, as well as anmbient air quality
measur enents and how t hese should be paired to node
predictions that are currently under investigation by EPA
and others. The process of building consensus within the
scientific conmmunity on ways for doing PM nodel performance
eval uations has not yet progressed to the point of having a

defined set of comon approaches or criteria for judging
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nodel performance. Unlike ozone, there is a limted data
base of past perfornance statistics against which to neasure
t he performance of regional/national PM nodeling. Thus, the
approach used for this analysis may be nodified or expanded
in future eval uation anal yses.
3. Projection of Future PM2.5 Nonatt ai nnent

As with ozone, the approach for identifying areas
expected to be nonattainment for PM2.5 in the future
i nvol ves using the nodel predictions in a relative way to
forecast current PM2.5 design values to 2010 and 2015. The
nodel i ng portion of this approach includes annual
sinmulations for 2001 em ssions and for the 2010 and 2015
Base Case em ssions scenarios. As described below, the
predictions fromthese runs were used to cal cul ate RRFs
whi ch were then applied to current PM2.5 design values. The
approach we followed is consistent with the procedures in
the draft PM2.5 air quality nodeling guidance, ® “Qui dance
for Denonstrating Attainnent of Air Quality Goals for PM2.5
and Regional Haze.” It should be noted that the approach
for PM.5 differs fromthe approach recommended for
projecting future year 8-hour ozone design values in terns

of the base period for design values. The approach for

67 U.S. EPA, 2000: Draft Guidance for Denpbnstrating
Attainnment of Air Quality Goals for PM2.5 and Reqi onal Haze;
Draft 1.1, Ofice of Air Quality Planning and Standards,
Research Triangl e Park, NC.




147
ozone uses the higher of the anbient design values for two
3-year periods, as described above. |In contrast, the PM2.5
gui dance recommends sel ecting the highest design value from
anong the three periods that straddle the base em ssions
year (i.e., 2001). The three periods that straddle this
year are 1999-2001, 2000-2002, and 2001-2003. The data from
the first two design value periods are readily avail abl e,
but the data fromthe 2001-2003 period could not be used
since the 2003 data were not yet available. Thus, we have
relied on the data for the two periods 1999-2001 and 2000-
2002. The design values fromthe period 2000-2002, which is
the nost recent period with avail able data, were used to
identify which nonitors are currently neasuring
nonattai nnent (i.e., annual average PM2.5 of 15.05 ug/n? or
nore). To be consistent with procedures in the nodeling
gui deline, we selected the higher of the 1999-2001 or 2000-
2002 design value from each nonattai nnment nonitor for use in
projecting future design values. The reconmendation in the
gui dance for selecting the highest values fromanong 3
periods is applicable for nonattainment counties, but not
necessarily for attainnment counties. Thus, for nonitors
that are neasuring attainment (i.e., PM2.5 | ess than 15.05
pug/ n¥) using the nost recent 3 years of data, we used the
2000- 2002 design values as the starting point for projecting

future year design values. Note that none of the counties
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that are attainnent for the period 2000-2002 are forecast to
beconme nonattai nnent in 2010 or 2015.

The nodel i ng gui dance recomends that nodel predictions
be used in a relative sense to estimate changes expected to
occur in each major PM2.5 species. These species are
sul fate, nitrate, organic carbon, elenental carbon, crusta
and un-attributed mass. Un-attributed nmass is defined as
the difference between FRM PM2. 5 and the sum of the other
five conmponents. The procedure for cal culating future year
PM2. 5 design values is called the Speciated Mdel ed
Attai nnent Test (SMAT). The following is a brief summary of
those steps. Additional details are provided in the AQVISD

Step 1: Calculate quarterly nmean concentrations
(averaged over 3 years) for each of the six major conmponents
of PM2.5. This is done by nmultiplying the nonitored
quarterly nmean concentration of FRM derived PM2.5 by the
nonitored fractional conposition of PM2.5 species for each
quarter in 3 consecutive years (e.g., 20 percent sulfate
multiplied by 15 pg/n? PM2.5 equals 3 pg/n? sulfate).

Step 2: For each quarter, calculate the ratio of future
(e.g., 2010) to current (i.e., 2001) predictions for each
conponent specie. The result is a component-specific RRF
(e.g., assunme that 2001 predicted sulfate for a particular
| ocation is 10 ug/nf and the 2010 Base concentration is 8

ug/ n?¥, then RRF for sulfate is 0.8).
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Step 3: For each quarter and each conponent speci e,
multiply the current quarterly nmean conponent concentration
(Step 1) by the conponent-specific RRF obtained in Step 2.
This produces an estimted future quarterly nean
concentration for each conponent (e.g., 3 ug/n? sulfate
multiplied by 0.8 equals future sulfate of 2.4 ug/n¥).

Step 4: Average the four quarterly mean future
concentrations to get an estinmated future annual nean
concentration for each conponent specie. Sumthe annual
mean concentrations of the 6 conponents to obtain an
estimated future annual average concentration for PM.5.

We are using the FRM data for projecting future design
val ues since these data will be used for nonattai nnent
designations. In order to apply SMAT to the FRM dat a,

I nformati on on PM2.5 speciation is needed for the | ocation
of each FRM nonitoring site. Only a small nunber of the FRM
sites have neasured species information. Therefore, spatial
i nterpol ati on techni ques were applied to the speci ated
conponent averages fromthe | MPROVE and Speci ati on Trends
Network (STN) data to estimate concentrations of species
mass at all FRM PM2.5 nonitoring sites. Details on the
procedures and assunptions used in mappi ng the | MPROVE and
STN data to the |ocations of the FRMsites are described in
t he AQMISD

The precedi ng procedures for determning future year
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PM2.5 concentrations were applied for each FRMsite. For

counties with only one FRMsite, the forecast design val ue

for that site was used to determ ne whether or not the

county will be nonattainnment in the future. For counties

with nultiple nonitoring sites, the site with the highest

future concentration was selected for that county. Those

counties with future year design values of 15.05 pg/n? or

nore are predicted to be nonattainment. The result is that

61 counties in the East are forecast to be nonattai nnent for

the 2010 Base Case. O these, 41 are forecast to renmin

nonattai nnent for the 2015 Base Case. The PM2.5

nonattai nnent counties for the 2010 and 2015 Base Cases are
listed in Table IV-4. These counties were used as receptors
for quantifying the inpacts of the SO2 and NOx em ssions

reductions in today' s proposal, as presented in section |IX

Table I'V-4. Counties Projected to be Nonattai nment for the
Annual Average PM2.5 NAAQS for the 2010 and 2015 Base Cases
2010 Base Case Projected 2015 Base Case Projected
State Nonatt ai nment Counties Nonatt ai nment Counties
DeKal b, Jefferson, Montgomery, Jefferson, Montgomery, Russell,
AL Russel |, Tall adaga Tal | adaga
CT New Haven New Haven
DC |Washington, D.C. None
DE New Castl e None
Cl arke, Clayton, Cobb, DeKal b, Cl arke, Clayton, Cobb, DeKal b,
Fl oyd, Fulton, Hall, Miscogee, Fl oyd, Fulton, Hall, Muscogee,
GA Paul di ng, Ri chmond, W I ki nson Ri chmond, W | ki nson
I L Cook, Madison, St. Clair, WII Cook, Madison, St. Clair
I N Cl ark, Marion Clark, Marion
KY Fayette, Jefferson Jefferson
VD Baltimore City Baltinore City
M Wayne Wayne
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MO St. Louis None
NY New York (Manhattan) New Yor k (Manhatt an)
NC [Cat awba, Davi dson, Meckl enburg None
Butl er, Cuyahoga, Franklin, Butl er, Cuyahoga, Franklin,
Ham | ton, Jefferson, Lawrence, Ham | ton, Jefferson, Scioto,
Mahoni ng, Scioto, Stark, Stark, Summt
OH Summit, Trunbull
Al | egheny, Bucks, Lancaster, Al | egheny, York
PA Yor k
SC Greenville None
Davi dson, Ham |Iton, Knox, Ham | t on, Knox
TN Roane, Sullivan
Brooke, Cabell, Hancock, Br ooke, Cabell, Hancock,
W/ Kanawha, Marshal, Wod Kanawha, Wbod

As noted above in section IV.C 4, the 2010 Base Case
used for the zero-out PM2.5 nodeling included EGQU em ssions
froman earlier simulation of the Integrated Pl anni ng Mdel.
O the 61 2010 Base Case nonattai nnent counties listed in
Table V-4, 4 counties (i.e., Catawba Co., NC, Trunbull Co.,

OH, Geenville Co., SC, and Marshall Co., W) were projected

to be in attainnent in the 2010 Base Case used for the zero-

out nodeling. Thus, 57 nonattai nment counties (i.e., the 61
counties in Table 1V-4 | ess these 4 counties) were used as
downwi nd receptors in the air quality nodeling assessnent of
interstate PM2.5 contributions described in section V.C 3.
Measures for

F. Analysis of Locally-Applied Control Reduci ng

PM2. 5

We conducted two air quality nodeling anal yses to
assess the probability that attai nnent of the PM standard
The results of

could be reached with | ocal nmeasures only.

t hese anal yses, discussed in detail in the AQWISD, support



152

the need for today’s rul emaking requiring reductions of

transport pollutants. Both analysis were conducted by:

. I dentifying a list of local control neasures that could
be applied in addition to those neasures already in
pl ace or required to be in place in the near future;

. Determ ning the em ssions inventory categories that
woul d be affected by those nmeasures, and the estimated
per cent age reducti on;

. Appl yi ng those percentage reductions to sources wthin
a sel ected geographic area; and

. Conducting regional |arge-scale air quality nodeling
usi ng REMSAD to determ ne the anbient inpacts those
nmeasures woul d have, and the degree to which those
measures woul d reduce the expected nunber of
nonatt ai nnent areas.

1. Control Measures and Percentage Reductions
For our analysis of PM2.5 attai nment prospects, we

devel oped a list of em ssions reductions neasures as a

surrogate for measures that State, local and Tribal air

gqual ity agencies mght include in their PM2. 5 inplenentation

plans. The list includes neasures that such agencies m ght

be able to inplenent to reach attainnment in 2009 or as soon
thereafter as possible. The nmeasures address a broad range
of man-nmade point, area, and nobile sources. |In general,

t he neasures represent what we consider to be a highly
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anbi ti ous but achi evable I evel of control.® W identified
neasures for direct PM.5 and also for the follow ng PM2.5
precursors: SO, NOx, and VCC. °° W did not attenpt to
address anmoni a em ssions, in part due to relatively | ow
em ssions of ammonia in urban areas and the |ikelihood of
fewer controll able sources within the urban areas targeted
for the anal ysis.

The percentage reductions were devel oped in tw ways.
First, we devel oped percentage reduction estimates for
specific technol ogi es when available. The avail abl e
esti mates were based on both the percentage control that
m ght be achi eved for sources applying that technol ogy, and
the percentage of the inventory the nmeasures m ght be
applicable to. For exanple, if a given technol ogy woul d
reduce a source’s em ssions by 90 percent where it was
install ed, but would be reasonable to install for only 30
percent of sources in the category, that technol ogy woul d be
assi gned a percentage reduction of 90 tinmes 30, or 27
percent .

Second, there were sone groups of control neasures
where data and resources were not avail able to devel op

technol ogy-specific estimates in this manner. For these, we

68 Qur assunptions regarding the neasures for this analysis
are not intended as a statenent regarding the nmeasures that
represent RACT or RACM for PM.5 nonattai nnent areas.

® Some VOCs are precursors to the secondary organi c aerosol
conponent of PM2. 5.
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felt it preferable to make broad judgnents on the | evel of
control that m ght be achieved rather than to | eave these
control neasures out of the analysis entirely. For exanple,
the anal ysis reflects a reduction of 3 percent from on-road
nobi | e source em ssions relative to a 2010 and 2015
baseline. W judged this 3 percent estimate to represent a
reasonabl e upper bound on the degree to which transportation
control neasures and ot her neasures for reducing nobile
source em ssions could reduce the overall inventory of
nobi | e source emissions in a given area.

Additionally, we believe that it may be possible for
poi nt source owners to inprove the performance of em ssions
control devices such as baghouses and el ectrostatic
precipitators, and in sone cases to upgrade to a nore
effective control device. In our current em ssions
inventories, we have inconplete data on control equi pnent
currently in use. As a result, data are not available to
cal cul ate for each source the degree to which the contro
ef fectiveness could be inproved. Nonethel ess, we believed
it inmportant to include reasonabl e assunptions concerni ng
controls for this category for direct PM.5. For this
anal ysis, we assunmed across the board that all point sources
of PM coul d reduce em ssions by 25 percent.

Table 1V-5 shows the control neasures selected for the

anal ysis, the pollutants reduced and the percentage
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reduction estinmates.
2. Two Scenarios Analyzed for the CGeographic Area Covered
by Control Measures

We devel oped two scenarios for identifying the
geographic area to which the control neasures were applied.
These two scenarios were intended to address two separate
issues related to the effects of urban-based control
nmeasur es.

The first scenario was intended to illustrate the
effect of the selected |ocal control neasures within the
geographic area to which controls were applied. For this,
we applied the control measures and associ ated em ssions
reductions to the inventories for three cities - Birm ngham
Chi cago, and Phil adel phia. W selected these three urban
areas because each area was predicted to exceed the PM2.5
standard in 2010, albeit to varying degrees. Additionally,
the three urban areas were sel ected because they are w dely
separated. Accordingly, we were able to conduct a single
air quality analysis with |l ess concerns for overl apping
i npacts due to transport than if | ess separated cities were
sel ect ed.

The control neasures were applied to the projected 2010

baseline em ssion inventories for all counties within those
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Primary Metropolitan Statistical Areas (PMSAs).’® Thus, for
Chi cago, neasures were applied to the 10 counties in
II'linois, but were not applied in northwest |ndiana or
W sconsin. For Phil adel phia, neasures were applied to the
New Jer sey and Pennsyl vania counties within the Phil adel phi a
urban area. For Birm ngham neasures were applied to four
Al abama counti es.

The second scenario was intended to address the
currul ative inpact of |ocal control nmeasures applied within
nonatt ai nnent areas. Recognizing that PM2.5 nonattai nment
areas may be near enough to each other to have transport
effects between them we applied the control neasures
identified in Table IV-5, with sone nodifications di scussed
below, to all 290 counties of the netropolitan areas we
projected to contain any nonattai nnent county in 2010 in the
basel i ne scenario. Specifically, the control measures were
applied to all counties in Consolidated Metropolitan
Statistical Areas (CVMSAs) for which any county in the CVSA
contai ned a nonattai nment nonitor.

3. Results of the Two Scenari os

" For the three-city study, we chose the PMBA counties
rather than the larger list of counties in the consolidated
nmetropolitan statistical area (CMS5A). Both the PMBA and t he
CVBA classifications for netropolitan areas are created by
the O fice of Managenent and Budget (OVB). For this study,
we used the classifications of counties in place as of
spring 2003, rather than the revised classifications

rel eased by OVMB on June 6, 2003.
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Table V-6 shows the results of applying the control
neasures in each of the three urban areas addressed in the
first scenario. The em ssions reductions were estinmated to
achi eve anbi ent PM2.5 reductions of about 0.5 pg/n? to about
0.9 pg/n?, less than needed to bring any of the cities into
attai nment in 2010.

The SO2 reductions in Birm nghamwere |arge — 80
percent — because of the assunption that scrubbers would be
installed for two large-emtting power plants within the
Bi r m ngham area counties. Reductions of other pollutants in
Bi rmi ngham and of all pollutants in the two other cities,
were 33 percent or lower. W note that despite the |arge
reducti on assunmed for SO2 em ssions in the Birnm ngham ar ea,
anbi ent sulfate in Birm ngham declined only 7 percent,
indicating that the large majority of sulfate in Birm ngham
is attributable to SO2 sources outside the netropolitan

ar ea.
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kiln firing

Tabl e I'V-5. Control Measures, Pollutants, and Percentage Reductions for the Local
Measures Anal ysi s
Sour ce Description Control Measure So2 NOx PM2. 5 Tol +Xyl (VOO
Ef f Ef f App % Red Ef f App % Red Ef f App % Red

Uility boilers FGD scrubber for some or see

al | unscrubbed units f oot -

not e?

Coal -fired Coal switching 50
i ndustrial boilers >
250 mmBt u/ hr
Petrol eum fl ui d Wet gas scrubber 50
catal ytic cracking
units
Refinery process Switch to natural gas 50
heaters - oil-fired
Sul furic acid plants Meet NSPS |evel 42-96
Coal -fired industrial SNCR 50 20 10
boi l ers
Gas-fired industrial SNCR 45 20 9
boilers (large &
medi um
Gas-fired industrial Low NOx burner 50 20 10
boilers (small)
Gas-fired |IC Engi nes NSCR 94 10 9.4
(reciprocating)
Gas-fired turbine & SCR 90 10 9
cogeneration
Asphalt Concrete, Line Low Nox burner 27 50 14
Manuf acture
Cenent Manuf acturing Tire derived fuel & mid- 34 50 18




159

Sour ce Description Control Measure s NOx PM2. 5 Tol +Xyl (VOC)
Ef f Ef f App % Red Ef f App % Red Ef f App % Red
Pet rol eum Refi nery U tra-1ow Nox burner & 93 50 46.5
Gas-fired Process SNCR
Heat ers
Al direct PM2.5 | nprove existing controls 25
poi nts sources (baghouses, ESPs)
Wood fireplaces® Natural gas inserts 80 30 24
Repl ace with certified 71 30 21. 4
noncat al ytic woodst ove
HDDV i ncl udi ng buses Engi ne Modifi cations, 40 5 2
Di esel oxidation catalyst
Particulate filter 90 30 27
Idling reduction 1.7 1.7 1.7
O f - hi ghway di esel Engi ne nodifcati ons, 40 73 29
construction and di esel oxidation catalyst
m ni ng equi prent
particulate filter 25 73 18
Di esel Marine Vessels SCR 75 5 4
Particulate filter 90 30 27
Di esel | oconotives SCR 72 5 4
El ectrification of yard 2.5 2.5 6 0.2 2.5 6 0.2 2.5 6 0.2
Unpaved roads Gravel covering 60 30 18
Construction road Wat eri ng 50 30 15
Qpen burning Ban 100 75 75 100 75 75 100 75 75
Agricultural tilling Soi |l conservation 20 30 6
measur es, unspecified
LDGV and LDGT1 Conbi nati on of 3 3 3
unspeci fied neasures to
reduce hi ghway vehicle
m | es and eni ssions
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aFor the three-city study, we assumed controls to an em ssion rate of 0.15 I b/mmBtu on all currently
unscrubbed coal -fired utility boilers within the three netropolitan areas. For the second scenario
we applied a 50 percent reduction to all unscrubbed utility units within the 290 counties, as a
surrogate for a strategy that applied FGD scrubbers to enough units to achieve a 50 percent reduction
overal |

P For the 1996 inventory, woodstoves and fireplaces are combined into one SCC category. W assumed
for the purpose of this analysis, that woodstoves and fireplaces each conprise half of the total wood

burned for the category overall. Thus, the total percentage reduction is (24+21.4)/2 = 22.7 percent.
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Table I'V-6. Mdel ed PM2. 5 Reductions From Application of
Hypot heti cal Local Controls in 3 Urban Areas
2010 Base PM2. 5 Fi nal At t ai nment
Metro Area PM2. 5 Reducti on PM2. 5 Achi eved?
(Hg/ n?) (Hg/ n?) (ng/ n?) '
Bi rmi ngham AL 20. 07 -0. 84 19. 23 No
Chi cago, IL 18. 01 -0.94 17.07 No
Phi | adel phia, PA 15. 6 -0.52 15. 08 No

Tabl e

whi ch, agai n,

| V-7 shows the results for the second scenario

applied the sane list of controls to 290

counties, resulting in local and transport reductions.

These results show that sonme of the 2010 nonattai nnent areas

woul d be projected to attain, but many are not.

Accordingly, we concluded that for a sizable nunber of PM2.5

nonattai nnent areas it will be difficult if not inpossible

to reach attai nnent unless transport is reduced to a nuch
greater degree than by the sinultaneous adoption of controls

within only the nonattai nnment areas.

Table I'V-7. Model ed PM2. 5 Reducti ons From Application of
Hypot heti cal Local Controls in Al Areas Predicted to Exceed
the NAAQS in 2010
Basel i ne Wth Local Controls

Part A - Full Modeling Results Considering All Pollutants and Species
Nunber of nonattai nment 61 26

counties

Aver age Reduction in .

PM2.5 Design Val ue (pug/ nt) Not Applicable 1.26

Part B - Results Not Counting Reductions in Sulfate Conponent of PM2.5
Number of nonattai nment

counties

61

48
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Aver age Reduction in

PM2. 5 Design Val ue (pg/ n?) Not Applicable 0.37

W were interested in what part of the PM2.5
| mprovenent seen in this nodeling run was attributable to
SO2 reductions both locally and upwi nd. Part B of Table IV-
7 shows a re-analysis of the nodeling results in which the
observed sulfate reductions were not considered in
calculating the PM.5 effects of the control package. |If,
as we expect, the observation fromthe earlier described
nodel i ng of Birm ngham and two other cities that |ocal SO2
reducti ons have relatively small |ocal effects on sulfate
applies nore generally, then the difference between parts A
and B of Table IV-7 would generally represent the effect of
upwi nd reductions in SO from power plants and other sources
in other urban areas.

The results of the two scenarios show that nuch of the
di fference between the baseline case and the |ocal control
case is due to the sulfate conponent.
4. Additional Observations on the Results of the Local
Measur es Anal yses

The application of control measures for the |ocal
measures anal yses (with the exception of sulfur dioxide for
Bi rm ngham as noted previously) results in somewhat nodest
percentage and overall tons/year reductions. This is

because a substantial part of |local em ssions is
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attributable to nobile sources, small business, and
househol d activities for which practical, |arge-reduction,
and qui ck-acting em ssions reductions neasures could not be
identified at this tinme. A list of the control neasures and
their reduction potential is contained in the AQVISD.

Prelimnary analysis indicates that the reductions in
SO2 and NOx required by today’s proposed rule, if achieved
t hrough controls on EGJs, will have a | ower cost per ton
t han nost of the neasures applied in the | ocal neasures
st udy.

The EPA recogni zes that the above anal ysis of the
possi bl e results of |ocal control efforts is uncertain. It
is not feasible at this tinme to identify with certainty the
| evel s of em ssions reductions from sources of regional
transport and reductions fromlocal neasures that will |ead
to attai nment of the PM standards. Mich technical work
remai ns as States develop their SIPs, including inprovenments
in local em ssions inventories, |local area and subregional
air quality anal yses, and inpact analysis of the effects and
costs of local controls. At the same tinme, EPA believes
that all of the available anal yses of the effects of |ocal
nmeasures support the reductions in transported pollutants
that are addressed by today’'s proposal. Taken as a whol e,
the studi es descri bed above strongly support the need for

the substantial reductions in transported pollutants that
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EPA i s proposing.

At the sanme tinme, EPA believes that nothing in the
| ocal nmeasures anal ysis should be interpreted as
di scouragi ng the devel opnent of urban-based control
measures. Cearly, for many areas, attaining the PM2.5
standard will require neasures to address both |ocal and
regional transport. W encourage the devel opnent of early
reducti on neasures, and specifically we note that the CAA
requires States to analyze the control neasures necessary to
attain the standard as soon as possi bl e.

We al so note that the baseline em ssions inventory used
for this analysis has sonme known gaps. For exanple, direct
PM2. 5 and VOC from commercial cooking (e.g., charbroiling)
are not included because no robust estinmates were avail able
for the 1996 base year used for this analysis. Al so, excess
PM2.5 due to deterioration of engines in service, and
em ssions from open burning of refuse, may not be well
represented. The effect of these om ssions on our estimates
of the nunmber of areas reaching attainment is uncertain, but
we do not believe the om ssions affect our prelimnary
conclusions that transport controls are | ess expensive on a
per ton basis, and are beneficial for attainment.

V. Air Quality Aspects of Significant Contribution for 8-

Hour Ozone and Annual Average PM2.5 Before Considering Cost

A | nt roducti on
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In this section, we present the anal yses of anbient
data and nodel i ng whi ch support the findings in today’s
proposal on the air quality aspects of significant
contribution (before considering cost) for 8-hour ozone and
annual average PM2.5. The anal yses for ozone are presented
first, followed by the analyses for PM2.5. For both
pollutants, we summarize information from non- EPA studies
t hen present the procedures and findings fromEPA s air
gual ity nodel i ng anal yses of interstate transport for ozone
and PM2. 5.
B. Significant Contribution to 8-Hour Ozone Before
Consi deri ng Cost
1. Findings from Non- EPA Anal yses that Support the Need for
Reductions in Interstate Ozone Transport

As discussed in section Il, it is a long-held
scientific view that ground-level ozone is a regional, and
not nmerely a local, air quality problem QOzone and its
precursors are often transported | ong di stances across State
boundari es exacerbating the downw nd ozone problem This
transport of ozone can make it difficult — or inpossible —
for sone States to neet their attainnent deadlines solely by
regul ating sources wthin their own boundaries.

The EPA participated with States in the Eastern U S. as
wel | as industry representatives and environnental groups in

t he Ozone Transport Assessnent G oup (OTAG, which
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docunent ed that |ong-di stance transport of NOx (a primary
ozone precursor) across nmuch of the OTAG study area
contributed to high | evels of ozone. For background on OTAG
and the results fromthe study, see the follow ng web site:

http://ww. epa. gov/ttn/ naaqs/ ozone/rto/otaqg/index. htm .

The air quality and nodeling anal yses by OTAG yi el ded
the follow ng major findings and technical concl usions

rel evant to today’s proposed rul emaki ng:

. Air quality data indicate that ozone is pervasive, that
ozone is transported, and that ozone aloft is carried
over and transported from1 day to the next.

. Regi onal NOx reductions are effective in producing
ozone benefits; the nore NOx reduced, the greater the
benefit.

. Ozone benefits are greatest where em ssions reductions

are nmade; benefits decrease with di stance.

. El evated and | ow 1l evel NOx reductions are both
effective.
. Vol atil e organi c conmpounds (VOC) controls are effective

in reducing ozone locally and are nobst advantageous to
ur ban nonattai nnment areas. The OTAG report al so
recogni zed that VOC em ssions reductions do not play
much of a role in long-range transport, and concl uded
that VOC reductions are effective in reduci ng ozone

| ocally and are nobst advant ageous to urban
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nonattai nnent areas.

These OTAG findings provide technical evidence that
transport within portions of the OTAG region results in
| arge contributions fromupw nd States to ozone in downw nd
areas, and that a regional approach to reduce NOx em ssions
is an effective neans of addressing interstate ozone
transport.

2. Ar Quality Mddeling of Interstate Ozone Contri butions

This section docunents the procedures used by EPA to
guantify the inpact of em ssions in specific upwi nd States
on air quality concentrations in projected downw nd
nonatt ai nnent areas for 8-hour ozone. These procedures are
the first of the two-step approach for determ ning
significant contribution, as described in section I1]
above.

The anal ytic approach for nodeling the contribution of
upwi nd States to ozone in downw nd nonattai nnment areas is
descri bed in subsection (a), the nmethodol ogy for anal yzing
the nodeling results is presented in subsection (b), and the
findings as to whether individual States nake a significant
contribution (before considering cost) to 8-hour ozone
nonattai nnment is provided in subsection (c).

The air quality nodeling for the interstate ozone
contribution analysis was perforned for those counties

predi cted to be nonattai nnent for 8-hour ozone in the 2010
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Base Case, as described above in section |V.D. The
procedures used by EPA to determine the air quality
conponent of whether em ssions in specific upwi nd States
make a significant contribution (before considering cost) to
proj ected downwi nd nonattai nnent for 8-hour ozone are the
sanme as those used by EPA for the State-by-State
determnation in the NOx SIP Call.
a. Analytical Techniques for Mddeling Interstate
Contributions to 8-Hour Ozone Nonattai nment

The nodel i ng approach used by EPA to quantify the
i npact of em ssions in specific upwi nd States on projected
downwi nd nonattai nnent areas for 8-hour ozone includes two
di fferent techni ques, zero-out and source apportionment.
The outputs of the two nodeling techni ques were used to
calculate “netrics” or neasures of contribution. The
nmetrics were evaluated in terns of three key contribution
factors to determ ne which States nake a significant
contribution (before considering cost) to downw nd ozone
nonattai nnent. Details of the nodeling techniques and
nmetrics are described in this section.

The zero-out and source apportionnment nodeling
techni ques provide different technical approaches to
guantifying the downw nd i npact of em ssions in upw nd
States. The zero-out nodeling anal ysis provides an estimte

of downwi nd i npacts by conparing the nodel predictions from
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a base case run to the predictions froma run in which the
base case man-made em ssions are renoved froma specific
State. Zero-out nodeling was perforned by renoving all nan-
made em ssions of NOx and VOC in the State.

In contrast to the zero-out approach, the source
apportionment nodeling quantifies downw nd inpacts by
tracking the inpacts of ozone fornmed fromemn ssions in an
upwi nd source area. For this analysis, the source
apportionnment techni que was inplenented to provide the
contributions fromall anthropogenic sources of NOx and VOC
in each State. Additional information on the source
apportionnment technique can be found in the CAMK User’s
Guide.™ There is currently no technical evidence show ng
that one technique is clearly superior to the other for
eval uating contributions to ozone from vari ous em ssion
sources; therefore, both approaches were given equa
consi deration in this anal ysis.

The EPA perforned State-by-State zero-out nodeling and
source apportionnment nodeling for 31 States in the East.
These States are as follows: Al abama, Arkansas, Connecti cut,
Del aware, Florida, CGeorgia, Illinois, Indiana, |owa,

Kent ucky, Loui siana, M ne, Maryland, Mssachusetts,
M chi gan, M nnesota, M ssissippi, Mssouri, New Hanpshire,

New Jersey, New York, North Carolina, Chio, Pennsylvani a,

* Environ, 2002: User’s Quide to the Conprehensive Air
Qual ity Model with Extensions (CAMK), Novato, CA
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Rhode Island, South Carolina, Tennessee, Vernont, Virginia,
West Virginia, and Wsconsin. In both types of nodeling,
em ssions fromthe District of Colunbia were conbined with
those from Maryl and. For the source apportionnent nodeling,
Nort h Dakota and South Dakota were aggregated into a single
source region. Because large portions of the six States
al ong the western border of the nodeling domain (i.e.,
Kansas, Nebraska, North Dakota, Oklahoma, South Dakota, and
Texas) are outside the domain, EPA has deferred anal yzi ng
the contributions to doww nd ozone nonattai nnent for these
St at es.

The EPA sel ected several netrics to quantify the
proj ected downwi nd contributions fromem ssions in upw nd
States. The netrics were designed to provide information on
t hree fundamental factors for eval uati ng whether em ssions
in an upwi nd State nmake | arge and/or frequent contributions

to downw nd nonattai nnent. These factors are:

. t he magni tude of the contribution,
. t he frequency of the contribution, and
. the rel ative anmount of the contribution.

The magni tude of contribution factor refers to the
actual anmount of ozone contributed by emi ssions in the
upwi nd State to nonattainnment in the dowmw nd area. The
frequency of the contribution refers to how often

contri butions above certain thresholds occur. The relative
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anount of the contribution is used to conpare the total
ozone contributed by the upwind State to the total anount of
nonattai nnent ozone in the dowmw nd area. The factors are
the basis for several netrics that can be used to assess a
particular inpact. The nmetrics used in this analysis are
the sane as those used in the NOx SIP Call. These netrics
are described below for the zero-out nodeling and for the
source apportionnent nodeling. Table V-1 lists the netrics
for each factor. Additional details with exanples of the
procedures for calculating the netrics are provided in the
AQMITSD. W solicit coment on other netrics including
whether it would be appropriate to develop a netric based on
annual i zed costs for each State per anbient inpact on each
downwi nd nonatt ai nment receptor.

Table V-1. Ozone Contribution Factors and Metrics

Fact or: Zer o- out Source Apportionnment

Magni t ude of Maxi mum contri bution Maxi mum contri bution; and
Contribution
Hi ghest daily average
contribution (ppb and

percent)
Frequency of Number and percent of Nunmber and percent of
Contri bution exceedances with exceedances with
contributions in various contributions in various
concentration ranges concentration ranges
Rel ative Total contribution Total average contribution
Amount of relative to the total to exceedance hours in the
Contri bution exceedance ozone in the downwi nd area

downwi nd area; and

Popul ati on-wei ghted total
contribution relative to
the total population-
wei ght ed exceedance ozone
in the downwi nd area
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The val ues for each netric were cal cul ated using only
t hose periods during which nodel -predi cted 8-hour average
ozone concentration were of 85 ppb or nore in at |east one
of the nodel grid cells that are associated with the
receptor county. That is, we only analyzed interstate ozone
contributions for the nonattai nnment receptor counties when
t he nodel predicted an exceedance in the 2010 Base Case.
The procedures for assigning nodel grid cells to each
nonatt ai nnent county are described in the AQVISD

As in the NOx SIP Call, the ozone contribution netrics
are cal cul ated and eval uated for each upwind State to each
downwi nd nonattai nment receptor. These source-receptor
pairs are referred to as “linkages”.

b. Zero-Qut Metrics

A central conponent of several of the netrics is the
nunber of predicted exceedances in the 2010 Base Case for
each nonattai nnent receptor. The nunber of exceedances in a
particul ar nonattai nment receptor is determ ned by the total
nunber of daily predicted peak 8-hour concentrations of 85
ppb or nore across all the episode days for the nodel grid
cells assigned to the receptor.

The Maxi mum Contribution Metric for a particular upw nd
State to an individual downw nd nonattai nment receptor
linkage is determ ned by first calculating the concentration

di fferences between the 2010 Base Case and the zero-out
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simulation for that upwind State. This calculation is
performed for all 2010 Base Case exceedances predicted for
t he downwi nd receptor. The largest difference (i.e.,
contribution) for the linkage across all of the exceedances
at the downwi nd receptor is the maxi mum contri bution

The Frequency of Contribution Metric for a particular
linkage is determined by first sorting the contributions by
concentration range (e.g., 2 to 5 ppb, 5 to 10 ppb, etc.).
The nunber of inpacts in each range is used to assess the
frequency of contribution.

Determ ning the Total Ozone Contribution Relative to
t he Base Case Exceedance Metric for a particular |inkage
involves first calculating the total ozone of 85 ppb or nore
in the 2010 Base Case and in the upwind State’ s zero-out
run. The calculation is perforned by summ ng the anount of
ozone above the NAAQS for each predicted exceedance at the
downwi nd receptor area. Finally, the anmount of ozone above
the NAAQS fromthe zero-out run is divided by the anmount of
ozone above the NAAQS fromthe 2010 Base sinulation to form
this nmetric.

The Popul ati on- Wi ghted Rel ative Contribution Metric
is simlar to the total ozone contribution netric described
in the precedi ng paragraph, except that during the
cal cul ation the anobunt of ozone above the NAAQS in both the

base case and the zero-out sinulation is weighted by (i.e.,
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mul tiplied by) the 2000 popul ation in the receptor county.
c. Source Apportionment Metrics

Despite the fundanental differences between the zero-
out and source apportionnment techni ques, the definitions of
t he source apportionment contribution nmetrics are generally
simlar to the zero-out nmetrics. One exception is that al
periods during the day with predicted 8-hour averages of 85
ppb or nore are included in the calculation of source
apportionment netrics, as opposed to just the daily peak 8-
hour predicted val ues which are used for the zero-out
metrics. Additional information on differences between the
zero-out and source apportionment netrics cal cul ati ons can
be found in the AQVISD.

The outputs fromthe source apportionnent nodeling
provi de estimtes of the contribution to each predicted
exceedance for each linkage. For a given upwind State to
downwi nd nonattai nment receptor |inkage, the Maxi num
Contribution Metric is the highest contribution from anong
the contributions to all exceedances at the downw nd
receptor. The Frequency of Contribution Metric for the
source apportionnent technique is determned in a simlar
way to which this nmetric is calculated for the zero-out
nodel i ng.

The Hi ghest Daily Average Contribution Metric is

determ ned for each day wth predicted exceedances at the
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downwi nd receptor. The netric is calculated by first
summ ng the contributions for that |inkage over al
exceedances on a particul ar day, then dividing by the nunber
of exceedances on that day to produce a daily average
contribution to nonattainnent. The daily average
contribution values across all days wth exceedances are
exanmned to identify the highest value which is then
selected for use in the determ nation of significance
(before considering cost). W also express this netric as a
percent by dividing the highest daily average contri bution
by the correspondi ng ozone exceedance concentration on the
same day.

The Percent of Total Nonattainment Metric is determ ned
for each of the three episodes individually as well as for
all 30 days (i.e., all three episodes) conbined. This
metric is calculated by first sumrming the contributions to
all exceedances for a particular |linkage to produce an
estimate of the total contribution. Second, the total
contribution is divided by the total ozone for periods above
t he NAAQS.

d. Evaluation of Upwind State Contri butions to Downw nd 8-
Hour Ozone Nonatt ai nment

The EPA conpiled the 8-hour netrics by downw nd area in

order to evaluate the contributions to downw nd

nonattai nment. The contribution data were reviewed to



176
determ ne how | arge of a contribution a particular upw nd
State makes to nonattainment in each downwind area in terns
of both the magnitude of the contribution, and the relative
amount of the total contribution. The data were al so
exam ned to determ ne how frequently the contributions
occur.

The first step in evaluating this information was to
screen out linkages for which the contributions were very
low. This initial screening was based on: 1) a maxi mum
contribution of less than 2 ppb fromeither of the two
nodel i ng techni ques and/or, 2) a percent of total
nonattai nnent of less than 1 percent. Any upwi nd State that
di d not pass both of these screening criteria for a
particul ar downw nd area was considered not to nake a
significant contribution to that downw nd area.

The finding of neeting the air quality conponent of
significance (i.e., before considering cost) for |inkages
that passed the initial screening criteria was based on
EPA' s techni cal assessment of the values for the three
factors. Each upwind State that had | arge and/ or frequent
contributions to the downwi nd area, based on these factors,
is considered as contributing significantly (before
considering cost) to nonattainnent in the doww nd area.

For each upwi nd State, the nodeling disclosed a |inkage in

which all three factors - high magnitude of contribution
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hi gh frequency of contribution, high relative percentage of
nonattai nnent - are net. 1In addition, each upwind State
contributed to nonattai nment problens in at |east two
downwi nd States (except for Louisiana and Arkansas which
contributed to nonattainment in only Texas).’® There have
to be at least two different factors that indicate |arge
and/ or frequent contributions in order for the |linkage to be
significant (before considering cost). In this regard, the
finding of a significant contribution (before considering
cost) for an individual |inkage was not based on any single
factor. For nost of the individual |inkages, the factors
yield a consistent result (i.e., either large and frequent
contributions and high relative contributions or small and
I nfrequent contributions and |ow relative contributions).
In some |inkages, however, not all of the factors are
consi stent. The EPA believes that each of the factors
provi des an independent, legitinate neasure of contribution.

The EPA applied the eval uati on net hodol ogy descri bed
above to each upw nd-downw nd |inkage to determ ne which
States contribute significantly (before considering cost) to
nonattai nnent in the 47 specific doww nd counties. The
anal ysis of the netrics for each linkage is presented in the

AQMISD. O the 31 States included in the assessnent of

2 n some cases, we deternined the contribution of sone
States to downwi nd problens as significant (before
considering cost) because it passed two, but not all three,
factors.
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interstate ozone contributions, 25 States were found to have
em ssi ons which make a significant contribution (before
considering cost) to downw nd 8-hour ozone nonattai nment.
These States are listed in Tables V-2 and V-3. The |inkages
whi ch EPA found to be significant (before considering cost)
are listed in Tables V-2 (by upwind State) and V-3 (by
downwi nd nonattai nnent county) for the 8-hour NAAQS. O the
31 States included in the assessnent of interstate ozone
transport, the following six States are found to not make a
significant contribution to downw nd nonattai nment: Florida,
Mai ne, M nnesota, New Hanpshire, Rhode |sland, and Vernont.

Tabl e V-2. Projected Downw nd Counties to Which Sources in
Upwi nd States Contribute Significantly (Before Considering
Cost) for the 8-hour NAAQS.
Upwi nd
State Downwi nd 2010 Nonattai nment Counties

AL Crittenden AR, Fulton GA, Harris TX

AR Harris TX, Tarrant TX

CT Kent RI, Suffolk NY

Bucks PA, Camden NJ, Cunberl and NJ, Del aware PA, Gl oucester NJ,

DE Hunt erdon NJ, Mercer NJ, M ddl esex NJ, Monnouth NJ, Montgomery
PA, Morris NJ, Ocean NJ, Phil adel phia PA, Richmond NY, Suffolk
NY

GA Crittenden AR, Meckl enburg NC
I A Kenosha W, Lake IN, Racine W

Al |l egheny PA, Crittenden AR, Erie NY, Geauga OH, Kenosha W,
Lake I'N, Racine W, Sheboygan W, Summt OH

N Al |l egheny PA, Crittenden AR, Geauga OH, Kenosha W, Racine W,
Sheboygan W, Sunmit OH

KY  All egheny PA, Crittenden AR, Fulton GA, Geauga OH
LA Harris TX, Tarrant TX
MA Kent RI, M ddl esex CT

Arlington VA, Bergen NJ, Bucks PA, Camden NJ, Cumberland NJ,
Del aware PA, Erie NY, Fairfax VA, Fairfield CT, G oucester NJ,
Hudson NJ, Hunterdon NJ, Meckl enburg NC, Mercer NJ, M ddl esex

MD CT, Mddlesex NJ, Monmouth NJ, Montgomery PA, Morris NJ, New
Haven CT, Newcastle DE, Ocean NJ, Phil adel phia PA, Putnam NY,
Ri chmond NY, Suffolk NY, Summt OH, Washington DC, Westchester
NY

M Al | egheny PA, Anne Arundel MD, Baltinore MD, Bergen NJ, Bucks
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PA, Camden NJ, Cecil ND, Cunberl and NJ, Del aware PA, Erie NY,
Geauga OH, Gl oucester NJ, Harford MD, Hudson NJ, Hunterdon NJ,
Kenosha W, Kent NMD, Lake IN, Mercer NJ, M ddl esex NJ, Monnout h
NJ, Montgomery PA, Morris NJ, Newcastle DE, Ocean NJ,

Phi | adel phia PA, Prince Georges MD, Racine W, Richmnd NY,
Suffol k NY, Summt OH

Crittenden AR, Geauga OH, Kenosha W, Lake IN, Racine W,
Sheboygan W

Crittenden AR, Harris TX

Anne Arundel MD, Baltinmore MD, Camden NJ, Cecil MD, Cunberl and
NC NJ, Fulton GA, Gl oucester NJ, Harford MD, Kent MD, Newcastl e DE,
Ocean NJ, Phil adel phia PA, Suffolk NY

Bucks PA, Del aware PA, Erie NY, Fairfax VA, Fairfield CT, Kent
NJ RI, M ddl esex CT, Montgomery PA, New Haven CT, Phil adel phia PA,
Put nam NY, Richnmond NY, Suffolk NY, Westchester NY

Fairfield CT, Hudson NJ, Kent RI, Mercer NJ, M ddl esex CT,

5

>

NY M ddl esex NJ, Monmouth NJ, Morris NJ, New Haven CT
Al | egheny PA, Anne Arundel MD, Arlington VA, Baltinore MD,
Bergen NJ, Bucks PA, Canden NJ, Cecil WNMD, Cunberland NJ,
Del aware PA, Fairfax VA, Fairfield CT, G oucester NJ, Harford
OH MD, Hudson NJ, Hunterdon NJ, Kenosha W, Kent MD, Kent RI, Lake
IN, Mercer NJ, M ddl esex CT, M ddl esex NJ, Monmouth NJ,
Mont gomery PA, Morris NJ, New Haven CT, Newcastle DE, Ocean NJ,
Phi | adel phia PA, Prince Georges MD, Racine W, Richmnd NY,
Suffol k NY, Washington DC, Westchester NY
Anne Arundel MD, Arlington VA, Baltinore MD, Bergen NJ, Canden
NJ, Cecil MD, Cumberland NJ, Erie NY, Fairfax VA, Fairfield CT,
Gl oucester NJ, Harford MD, Hudson NJ, Hunterdon NJ, Kenosha W,
PA Kent MD, Kent RI, Lake IN, Mecklenburg NC, Mercer NJ, M ddl esex

CT, M ddl esex NJ, Monnouth NJ, Morris NJ, New Haven CT,
Newcast|l e DE, Ocean NJ, Prince Georges MD, Putnam NY, Racine W,
Ri chmond NY, Suffolk NY, Summt OH, WAshington DC, Westchester
NY

SC Fulton GA, Mecklenburg NC

TN Crittenden AR, Fulton GA, Lake IN, Mecklenburg NC, Tarrant TX

Anne Arundel MD, Baltimore MD, Bergen NJ, Bucks PA, Camden NJ,
Cecil MD, Cunberland NJ, Del aware PA, Erie NY, Fairfield CT,
Gl oucester NJ, Harford MD, Hudson NJ, Hunterdon NJ, Kent ND,
Kent RI, Lake IN, Mecklenburg NC, Mercer NJ, M ddl esex CT,

M ddl esex NJ, Monmouth NJ, Montgomery PA, Morris NJ, New Haven
CT, Newcastle DE, Ocean NJ, Phil adel phia PA, Prince Georges MD,
Put nam NY, Ri chmond NY, Suffolk NY, Summt OH, Washi ngton DC,
West chester NY

W Erie NY, Lake IN

Al | egheny PA, Anne Arundel MD, Baltinore MD, Bucks PA, Canden
NJ, Cecil MD, Cumberland NJ, Del aware PA, Fairfax VA, Fairfield
CT, Fulton GA, G oucester NJ, Harford MD, Hunterdon NJ, Kent MD,
Mercer NJ, M ddlesex NJ, Monmouth NJ, Montgonmery PA, Morris NJ,
New Haven CT, Newcastle DE, Ocean NJ, Phil adel phia PA, Prince
Georges MD, Suffolk NY, Summit OH, Washington DC, Westchester NY

VA

Table V-3. Upwi nd States that Contain Em ssions Sources that
Contribute Significantly (Before Considering Cost) to
Proj ected 8-hour Nonattainnent in Downw nd States.
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Downwi nd
Nonat t ai nment Upwi nd St at es
Counti es
Crittenden AR AL GA IL I'N KY MO MS TN
Fairfield CT MD NJ NY OH PA VA W/
M ddl esex CT MA VD NJ NY OH PA VA
New Haven CT MD NJ NY OH PA VA W
Washi ngt on DC MD CH PA VA W/
Newcast| e DE MD M NC OH PA VA W
Ful ton GA AL KY NC SC TN wWv/
Lake I'N I A IL M MO OH PA TN VA W
Anne Arundel MD M NC OH PA VA W/
Bal ti nore MD M NC OH PA VA W/
Cecil MD M NC OH PA VA
Harford MD M NC OH PA VA W/
Kent MD M NC OH PA VA W/
Prince Georges MD|M CH PA VA W/
Meckl enburg NC GA MD SC TN VA
Bergen NJ MD M OH PA VA
Canmden NJ DE VD M NC OH PA VA wWv/
Cunmber | and NJ DE VD M NC OH PA VA W/
Gl oucester NJ DE VD M NC OH PA VA W
Hudson NJ VD M NY OH PA VA
Hunt erdon NJ DE MD M OH PA VA W
Mercer NJ DE VD M NY OH PA VA wWv/
M ddl esex NJ DE VD M NY OH PA VA wWv/
Monmout h NJ DE VD M NY OH PA VA wWv/
Morris NJ DE VD M NY OH PA VA wWv/
Ocean NJ DE VD M NC OH PA VA wWv/
Erie NY IL VD M NJ PA VA W
Put nam NY MD NJ PA VA
Ri chmond NY DE VD M NJ OH PA VA
CT DE VD M NC NJ OH PA VA
Suf fol k NY W/
West chester NY MD NJ OH PA VA W/
Geauga OH IL I'N KY M MO
Sunm t OH IL I'N MD M PA VA W/
Al | egheny PA IL I'N KY M OH W/
Bucks PA DE MD M NJ OH VA W/
Del awar e PA DE MD M NJ OH VA W/
Mont gomery PA DE VD M NJ OH VA W
Phi | adel phia PA DE MD M NC NJ OH VA W/
Kent RI CT MA NJ NY OH PA VA
None of the upwi nd States exam ned in this analysis
were found to make a significant contribution (before
Denton TX consi dering cost) to this nonattainment receptor
Harris TX AL AR LA MS
Tarrant TX AR LA TN
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Arlington VA VD OH PA

Fairfax VA MD NJ OH PA W

Kenosha W I A IL I'N M MO OH PA
Raci ne W I A IL I'N M MO OH PA
Sheboygan W IL I'N MO

C. Significant Contribution for Annual Average PM2.5 Before
Consi deri ng Cost
1. Analyses of Air Quality Data that Support the Need to
Reduce Interstate Transport of PM2.5
a. Spatial Gadients of Pollutant Concentrations

Daily maps of PM2.5 mass concentrations from EPA' s
nati onal nonitoring network show | arge areas of el evated
PM2. 5 occurring over nonitoring |locations in urban areas as
well as rural areas. The fact that many of the rural
nonitors are not | ocated near em ssions sources, or at |east
not near |arge em ssion sources, and yet the rural
concentrations are elevated |ike the neighboring urban
concentrations, provides evidence that PM2.5 is being
transported to the rural areas.

Wen the daily nmaps of PM2.5 mass concentrations are
vi ewed i n sequence, they show the | arge areas of el evated
PM2.5 noving fromone area to anot her, suggesting that PM2.5
is being transported not just fromurban areas to
nei ghboring rural areas, but also fromone State to anot her
and fromone part of the country to another. The snoke from
wildfires in southeastern Ontario reaching all of the New

Engl and States in July of 2002 is but one well-publicized
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exanpl e of transported PM2. 5.

It may be suggested that it is not PM.5 that is being
transported; rather, it is neteorological conditions
conducive to PM2.5 formation that are being transported.
However, the fact that the nonitors |ocated far from
em ssion sources often report elevated PM.5 just after the
upwi nd nonitors record high levels and just before the
downwi nd nmonitors record high |l evels indicates strongly that
it is PM.5 that is being transported.

Epi sodes of novenent of elevated PM2.5 have been seen
in alnost every direction in the Eastern United States,
including in the west to east direction along the | ower
Great Lakes, in the south to north direction along the East
Coast, in the south to north direction across the Mdwestern
States, in the north to south direction across the
M dwestern States, and in the north to south direction al ong
the East Coast. Mre information on episodes of novenent of
PM2.5 is contained in the Anbient Data Anal ysis Techni cal
Support Docunent.

Satellite data from Moderate Resol ution | nmagi ng
Spectroradi onenter (MODIS) sensors, designed to retrieve
aerosol properties over both |land and ocean, are strongly
correlated with the ground-based nonitors that neasure PM2.5
concentrations below. The MODI S data provide a visual

corroboration for the above described regional transport.
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Three exanples foll ow ™

M dwest - Nort heast Haze Event: June 20-28, 2002

During |l ate June 2002, the Central and Eastern United
St at es experienced a haze event froma conbi nati on of
ant hropogenic air pollutants conbined wth sonme snoke. The
MODI S i mages docunment the buil dup of aerosols in the M dwest
fromJune 20-22, then the transport of aerosols across the
Nort heast from June 23-26. |mages from June 27 and 28 show
t he begi nning of snoke transported fromfires in Canada into
the Northern Mdwest. This series from June 20-26
qualitatively docunents a haze transport event fromthe
M dwest into the Northeast. The imagery al so docunents the
geogr aphi cal scale of the snoke transport on June 27-28.

Nort heast Fire Event: July 4-9, 2002

In early July 2002, the MODI' S i magery captured two
events: an episodic w despread haze event in the East,
Sout heast, and M dwest; and an event directly related to
maj or forest fires in Canada. On July 4 and 5, MODI S i nages
show urban haze in the East, Southeast, and Mdwest. This
haze event persists in the Southeast and sout hern M dwest
t hroughout the remaining days, July 7-9. At the sanme tine,
MODI S i mages for July 6 through July 8 docunment how the
Nort heast and mi d-Atl antic becone dom nated by snopke

transported into the region from Canada fires. On July 9,

” Battelle, Satellite Data for Air Quality Analysis, July
2003
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MODI S i mages show t he snoke and the sout hern haze has noved
towards the east while dissipating over the Atlantic. This
series fromJuly 6-8 qualitatively docunents the snoke
transport event frommajor fires in Canada. The inmagery
al so docunents the w despread geographi cal scal e of haze,
particularly fromJuly 4-8, as well as the novenent of the
haze (al ong with snoke) across | arge di stances.

M dwest - Sout heast Haze Event: Septenber 8-14, 2002

This i magery during Septenber 2002 reveals the
formati on of a | arge-scal e haze event over the lower Chio
Ri ver Valley that eventually transports over |arge portions
of Southcentral and Sout heastern United States. The MODI S
i mges docunent the buildup of aerosols in the M dwest over
Septenber 8 and 9. Influenced by a strong | ow pressure
systemoff the md-Atlantic seaboard on Septenber 10, the
haze plunme divides, with the majority traveling south and
west toward Texas and a small remant noving northeast. On
Septenber 11 and 12, the M dwest plune, conbined with
addi tional pollutants from Texas and the Sout heast, is
transported to the East. Septenber 13 has anot her | ow
pressure system forcing collection of pollutants in Texas
and Loui si ana, which are obscured by cloud cover on
Septenber 14. This series reveal s the geographic extent and
the conplexities that are possible with the transfer of

pollutants. More information on the use of satellite data
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to observe the novenent of PM2.5 is contained in the Anmbient
Dat a Anal ysis Techni cal Support Docunent.
b. Uban vs. Rural Concentrations

D fferences between concentrations at urban areas and
nearby rural |ocations help indicate the general nagnitudes
of regional and |ocal contributions to PM.5 and PM2. 5
species.’™ The differences indicate that in the Eastern
United States, the regional contributions to the annual
average concentrations at urban |locations is 50 to 80
percent which, in terns of mass, is generally between 10 and
13 pg/ n*. For many rural areas, average PM2.5
concentrations exceed 10 pg/n? and are often not nuch bel ow
t he annual PM2.5 NAAQS of 15 pg/n?. These results are
consistent with those found in the NARSTO Fine Particle
Assessnent.’ Mre information on conparisons of urban and
rural concentrations of PM2.5 is contained in the Anbient
Dat a Anal ysis Techni cal Support Docunent.

For the nost part, sulfate is regionw de, as indicated
by the rural sulfate concentrations being 80 to 90 percent
of the urban sulfate concentrations. Total carbon is |ess

of a regional phenonenon than sulfate, as evidenced by the

% Rao, Tesh, Chemical Speciation of PM2.5 in Urban and
Rural Areas, Published in the Proceedings of the Air and
Wast e Managenent Synposiumon Air Quality Measurenent

Met hods and Technol ogy—2002, Novenber 2002.

> North Anmerican Research Strategy for Tropospheric Ozone
and Particulate Matter, Particulate Matter Science for

Policy Makers — A NARSTO Assessnent, February 2003.
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rural total carbon concentrations being about 50 percent of
t he urban total carbon concentrations. Last, nitrate has a
regi onal conponent; however, the | ocal conponent can be as
| arge as 2.0 pg/n?.
c. Inter-site Correlation of PM2.5 Mass and Conponent
Speci es

Correlation analysis provides further evidence for the
transport of PM2.5 and its constituents. Analysis of the
time series history of PM2.5 anong different nonitoring
| ocations indicates a strong tendency for PM2. 5
concentrations to rise and fall in unison. Correlations of
PM2.5 daily concentrations anong stations separated by over
300 to 500 kilonmeters frequently have correl ation
coefficients that exceed 0.7. The correlation coefficient
Is a nmeasure of the degree of |inear association between two
vari abl es, and the square of the correlation coefficient,
denoted R2, neasures how nuch of the total variability in
the data is explained by a sinple linear nodel. For
exanple, in the preceding case, approxi mtely 50 percent,
(0.7)2, of the variability in PM2.5 concentrations at one
site frequently can be explained by PM2.5 concentrati ons at
a site over 300 kilonmeters away. These high correl ations
occur both in warm and cool seasons suggesting that |arge
scal e transport phenonenon in conjunction with | arge and

smal | scal e neteorol ogical conditions play a major role in
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particle concentration changes over | arge geographi c areas.

Correlation of major PM2.5 constituents anong
nmonitoring stations show differing patterns as distance
separating nonitors increases. For sulfate, the correlation
anong daily average concentrations remains strong (above
0.7) at distances exceeding 300 kilonmeters. Correlation of
nitrates anmong nonitoring stations tends to be | ower than
for sulfate and al so vari es sonewhat anong seasons. \WArm
season correl ations, when nitrates are lowest, tend to be
relatively |ow (about 0.4) for stations separated by 300
kil oneters or nore. Cool season correlations for nitrates
are larger than warm season correlations and range from
about 0.5 to above 0.6 for stations near urban areas and
separated by 300 kiloneters or nore. Correlation
coefficients for organic carbon typically range from about
0.4 to above 0.6 for separation distances above 300
kil oneters but appear to decrease nore rapidly during the
sumer season conpared with the other three seasons. For
el emental carbon and crustal material, correlation with
di stance drops very rapidly to values below 0.2 or 0.3 for
separation di stances above 50 to 100 kil oneters.

The formation rate and relative stability for the major
PM2.5 species help explain the observed correlation
patterns. For sulfate, conversion of SO2 to sulfate occurs

slowly over relatively |arge di stances downw nd of nmjor
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em ssi on sources of SO2. Sl ow conversion of SO2 to sulfate
over large travel distances pronotes greater spati al
honogeneity and thus | arge correl ati on anong di st ant
monitoring stations. For nitrates, evidence suggests that
hi gher inter-station correlations in winter are associ ated
W th increased stability of nitrate (longer travel
di stances) when conditions are cool conpared with warm
seasons when nitrates are much |less stable. The formation
of secondary organi c carbon from natural sources hel ps
mai ntain a relatively honbgeneous regi onal conponent (higher
correlation) that is offset somewhat by higher organic
carbon in urban areas associated with |ocal carbon sources.
For el enental carbon and crustal material, alnost all of the
contributions cone from nearby sources and hence the
relatively | ow correlation anong stations that are separated
by even small distances. More information on inter-site
correlation of PM2.5 and species is contained in the Anbient
Dat a Anal ysis Techni cal Support Docunent.
d. Anbient Source Apportionment Studies

Cenerally, sources emtting particulate matter, or
precursors that later formparticulate matter, emt nultiple
species of particulate matter sinultaneously. Oten, the
proportions of the species are sufficiently different from
one source type to another that it is possible to determ ne

how much each source type contributes to the PM2.5 nass
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observed at a nonitoring |ocation. This technique is called
source apportionnment or receptor nodeling.

A review of nearly 20 recently published articles using
source apportionnent nodeling at over 35 locations in the
Eastern United States was conducted to understand
commonal ities and differences in source apportionnent
results.” A large sulfate dom nated source was identified
as the largest or one of the largest source types in nearly
every study. Sone studies |abeled this source coal
conmbustion, while others |abeled it secondary sul fate and
did not attribute it to an em ssion source. For nmany of the
| ocations, over 50 percent of the PM2.5 nmss is apportioned
to this source type during some seasons. Sumer is
typically the season with the |argest contributions. Most
of the studies, by using back trajectory analysis, indicated
t hat the probable | ocation of the sulfate/coal conbustion
sources is in the Mdwest. Also, studies with nultiple
years of data tended to identify a winter and sunmer
signature of the sulfate source type, with nore mass bei ng
apportioned to the sumrer version. Reasons cited in these
studies for the two signatures included different types of
coal being burned during the summer versus the winter or

di fferent atnospheric chem stry |leading to different

s Battelle, Conpliation of Existing Studies of Source
Apportionnent for PM2.5, August 2003.
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proportions of species at the nonitoring |ocation by season.

A nitrate-dom nated source type was identified at
approximately half the sites and contributes to between 10
and 30 percent of the annual PM2.5 mass. The source has
seasonal variation wth maxima in the cold seasons. The
back trajectories sonetines point to areas with high amoni a
em ssions. However, the interpretation of this nitrate-
dom nated source type is not consistent fromstudy to study.
Some aut hors associate this source type with NOx point
sources and notor vehicles frommajor cities that are
sufficiently far fromthe receptor for the NOx to oxidize
and react with ammonia. Oher authors associate this source
type with nobile em ssions from nearby hi ghways. One aut hor
does not interpret the source type since he believes it is
artificially created by the neteorol ogical conditions and
at nospheric chemstry required for formati on of anmoni um
nitrate.

Anot her maj or source type identified at nearly all the
sites is one dom nated by secondary organic matter. Some
studies | abeled this source notor vehicles, while other
studies labeled it secondary organic matter and did not
attribute it to an em ssion source. For several sites, this
source type contributes nore than 20 percent of the annual
PM2.5 nass. Only a few studi es separated the source type

into the conbustion of gasoline and diesel fuel, and this
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separation was generally acconplished by using the four
organi ¢ carbon fractions and the three el emental carbon
fractions available fromthe | MPROVE network. In
Washi ngton, DC, over 85 percent of the nobile source type
contribution is associated with gasoline vehicles and | ess
than 15 percent with diesel. This contrasts with Atl anta,
where only 33-55 percent (depending on the study) of the
nobi | e source type contribution is associated with gasoline
vehi cl es.

Wod snoke and forest fires were identified as a
significant source type at several sites. The nagnitude of
their contributions varies fromsite to site. For a rural
site in Vernont, the magnitude of the contribution of this
source type is approximately 1 pg/n¥, which is approxi mtely
15 percent of the total PM2.5 mass. For Atlanta, the
magni tude of contribution ranged fromO0.5 to 2.0 pg/
dependi ng on the study, which is approximately 3-11 percent
of the total PM2.5 nmss.

A crustal source category is identified for all sites
and usually conprises 1 to 3 percent of the total PM2.5
mass.

In addition to reviewi ng the source apportionnment
results in the published literature, EPA conducted receptor
nodel i ng using the data fromthe EPA speciation network to

Identify and quantify major contributors to PM2.5 in eight
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urban areas: Houston, Birm ngham Charlotte, St. Louis,
| ndi anapolis, Washington, DC, M| waukee, and New York
City.”” The “8 city report” contains 2 general types of
findings that provide evidence to support that interstate
transport of fine particles occurs. First, the source
apportionnent analyses at the eight cities provides evidence
of the types of sources that are nost |ikely the ngjor
contributors to fine particle mass in each city. Second,
linking wind trajectories with the source apportionnent
anal yses provi des evidence of the nost likely |ocations of
the source types that are the nmajor contributors to fine
particle nmass in each city.

The source apportionnment results identify the |argest
source type at each site to be coal conbustion. The source
type contains a |l arge amobunt of sulfate and is a major
source of selenium a trace particle normally associ ated
with the conbustion of coal. The mass apportioned to this
source type ranged froma lowof 1 to 3 pg/n? in the | owest
season to nore than 10 pg/n? in the high seasons at 5 of the
sites. The source type accounted for 30 to 50 percent of
the overall nmass, consistent with the proportions found in
the published literature. The consistency in the relative

and absolute magnitude in the contributions fromthe coa

7 Battelle, Eight Site Source Apportionnent of PM.5
Speciation Trends Data, Septenber 2003.
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conmbustion source type in these eight cities, conbined with
the fact that the distance of nmajor coal conbustion sources
fromeach city varies widely, indicates that it is nost
likely a regional source rather than a | ocal source.

The second and third | argest source types are an
ammonium nitrate source type and nobile sources. As the
name inplies, the amoniumnnitrate source type contains a
| arge anount of both ammonium and nitrate. Association of
actual em ssion sources with this source type is |ess
definitive, as was the case in the published literature. It
is nost likely that the source type originates from both
coal conbustion and nobil e em ssions. The nmass apportioned
to this source type ranged from1l to 5 pg/n¥, which is 8 to
30 percent of the overall mass. This source type was
identified in each city except Houston.

The absolute and rel ative magni tude of contribution
fromthis source type showed nuch nore variation than the
coal conbustion source type. It was highest in the M dwest
in the winter, contributing between 7 and 10 pg/ n¥, where
the tenperatures are cooler and there are nore anmoni a
em ssions. The sunmertime contributions of this source type
are generally low, near 1 pg/nf.

The nobil e source type contains a | arge anount of
organi c carbon, sonme elenental carbon, very little sulfate

and sonme netals (particularly bariumfrom brake pads). The



194
mass apportioned to this source type ranged froma | ow of
2.5 pg/nt at MIwaukee to a high of 6.5 pg/nf at Birm ngham
This source type has the | east seasonal variability of the
| ar gest source types. Contributions for the highest season,
which varies fromsite to site but is generally fall or
sumer, are only 1.5 or 2 tinmes higher than the
contributions for the | owest season. As a percentage of
mass, the nobile source type accounts for 15 to 40 percent
of the total mass. It is assuned that nost of the mass
apportioned to the nobile source type is associated with
| ocal sources.

Linking the wind trajectories with the source
apportionnment results allows us to devel op source regions
(i.e., geographic regions with a high probability of being
the origin of the mass associated with a source profile).
These source regi ons provide evidence that at |east sone of
the particles associated with the source profiles are |ikely
transported over |ong distances. For exanple, the highest
probability source region for the coal conbustion source
profile for Birm nghamincludes parts of the follow ng
States: Mssouri, Illinois, Indiana, Chio, Kentucky,
Virginia, North Carolina, South Carolina, Al abama, and
M ssissippi. Table V-4 lists the States included in the
hi ghest probability source regions for each of the three

| argest source profiles at each of the 8 sites.
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The EPA conpared the source regions for the coal
conmbustion source (the largest source in each city) with the
results fromthe zero-out nodeling (described below) at the
six cities in the 8 Gty Source Apportionnment Study that
were projected to violate the PM2.5 standard in 2010. To
perform these conparisons, for each city, the States in the
hi ghest probability source regions were conpared to the
States with a naxi mumcontribution of 0.10 pg/n¥ or greater
at the nonitor in that city. These conparisons were
generally good. At the Bronx site for instance, 8 of the 9
States with a naxi mumcontribution of 0.10 pg/n¥ or greater
were included in the highest probability source region for
t he coal conmbustion source. In 5 of the 6 cities for which
t he conparison was performed, at |least two thirds of the
States with a maxi mum contribution of 0.10 pg/n? were al so
in the highest probability source region for the coal
conbustion source. In the 6'" city, St. Louis, 7 of the 13
States with a maxi num contribution of 0.10 pg/n? were the
hi ghest probability source region for the coal conbustion
source. In summary, the general agreenent between these two
i ndependent net hods (source apportionnent |inked with w nd
trajectories and zero-out nodeling) produce simlar results
in determ ning what States inpact downw nd receptors.

Sulfate is generally fornmed in the atnosphere from SQ2

(which is why the source is often referred to as secondary
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sulfate). Since the major sources of SO2 em ssions are
utility plants, which are fairly well inventoried, the
sul fate source | ocations have been conpared to the utility
pl ant SO2 em ssions as a check on the source
identifications. Simlarly, nuch of the nitrate is fornmed
fromNOx reactions in the atnosphere with utility plants
being a maj or source of NOx. Hence, the nitrate source
| ocati ons have al so been conpared with utility plant NOx
em ssions inventories (although we do not expect the
correlation to be as good because (a) nitrate is sem -
volatile, (b) there are other significant sources of NOx,
and (c) the nitrate formation is al so dependent on NH3
em ssi ons).

The conparisons of the sulfate source regions with the
utility SO2 em ssions were good for sone of the sites. At
the Bronx site for instance, the back trajectories do yield
t he expected source region associations wwth large utility
em ssions of SO2, nanmely the Ohio River Valley and the
borders of Ohio, West Virginia, and Pennsyl vani a.

Conpari sons of the contour nmaps of the various
non-marine nitrate sources show a common pattern, nanely
M dwest farmng regions. |Illinois, in particular, stands
out. It has both NOx utility em ssions and the farm ng
regions for sources of ammoni a.

More information on ambi ent source apporti onnent
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studies is contained in the Anbient Data Anal ysis Techni cal
Support Docunent .

Table V-4. Eight Gty Source Apportionnent Study States in
Hi ghest Probability Regions for Largest Sources.

8 City Source Apportionnment Study
States in Highest Probability Regions for Largest Sources
Coal Combustion Ammoni um Nitrate

City Source Mobi | e Sources Source

Br onx NY, PA, MD, VA, VT, MA, NY, NJ, NY, NJ, DE, MD,
NC, W/, OH, KY, PA, MD, VA, OH, VA, NC, PA, OH,
IN, M, IL, W IN, I'L, W, M IL, W, M

Washi ngt on, NY, PA, VA, NC, MD, DE, VA, NC, NY, PA, MD, DE,

DC SC, GA, OH, KY, SC, W/, OH, KY, TN | KY, TN, IL
TN, IN, IL, AR

Charlotte NY, CT, NJ, PA, NC, SC, GA, TN, AR | PA, MD, VA, NC,
MD, VA, NC, SC, SC, GA, FL, KY,
GA, FL, W/, OH, TN, AR, MO, KS
KY, M, IN, AL,
MS

Bi r m ngham VA, NC, SC, GA, NC, SC, GA, AL, I'N, KY, TN, IL,
FL, OH, KY, TN, MS, AR MS, MN, | A AR
AL, IN, IL, MO LA, NE, OK, TX

M | waukee OH, M, IN, KY, AL, W, YN, MS, M, OH IN W,
TN, AL, MS, IL, MN, MO L, MN, 1A MO,
W, 1TA M, AR, AR, ND, KS, OK
LA, SD, NE, KS,
OK

I ndi anapolis NC, KY, TN, AL, OH, KY, TN, NC, M, OH IN W,
FL, IN, IL, IA, GA, IN, M, W, IL, MN, 1A MO
MO, AR, LA, TX, AR, LA AR, ND, KS, OK
NE, KS

St. Louis W/, M, KY, TN, MO, LA, NE, KS OH, I N, KY, TN,
IL, MO, AR, LA, IL, 1A KS
X

Houst on? SC, GA, FL, AL, KY, TN, AL, Ms,
MS, LA, TX, IN IN, IL, AR, LA, TX

{1 No ammonium nitrate source was identified in Houston.

2. Non-EPA Air Quality Modeling Anal yses Relevant to PM.5
Transport and Mtigation Strategies

Air quality nodeling was perfornmed as part of the
Sout hern Appal achi an Mountains Initiative (SAM) to support
an assessnent of the inpacts of aerosols, ozone, and acid

deposition in Class | areas within an eight-State portion of
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the Sout heast.” The results of the SAM nodeling™ provide

the followi ng technical information on transport relevant to

t oday’ s proposal :

. Em ssions reductions strategies produce the | argest
changes in fine particle nmass on days with the highest
mass.

. Most of the reductions in fine particle mass are due to
reductions in sulfate particles.

. Particle mass in Class | areas of the SAM region are
i nfluenced nost by SO2 em ssions within the State and
wi thin adj acent States.

. SO2 enmissions in other regions outside SAM al so
contribute to particle mass at Class | areas in the
SAM St at es.

. Specifically, in a 2010 baseline scenario, SO2
em ssions reductions in States outside the SAM region
accounted for approximtely 20 percent to as nuch as 60
percent of the nodel ed sulfate reduction in the 10
Class 1 areas in the SAM region.

. The rel ative sensitivity of nitrate fine particle mass
at the SAM Class | areas to changes in NOx em ssions

from SAM States and fromother regions is simlar to

® The eight States of the Southern Appal achi ans covered by
SAM are: Al abama, Ceorgia, Kentucky, North Carolina, South
Carolina, Tennessee, Virginia, and West Virginia.

® Sout hern Appal achi an Mountains Initiative Final Report,
August 2002.
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t he above findings for sulfate fine particle mass.

. For SAM to acconplish its m ssion, em ssions
reductions are essential both inside and outside the
SAM regi on.

. Formation of nitrate particles is currently limted in
the rural southeastern U S. by the availability of
ammonia. As sulfate particles are reduced, nore
amonia will be available to react with nitric acid
vapor and formnitrate particles.

The findings of the air quality nodeling performed by SAM

are very consistent and supportive of EPA s zero-out

nodel i ng, as described below. The findings indicate that
interstate transport results in non-trivial contributions to

PM2.5 in downw nd | ocations. Hi gh concentrations of PM2.5

at sensitive downw nd receptors are not only influenced by

em ssions within that State, but are also heavily influenced
by em ssions in adjacent States as well as em ssions from

States in other regions. The SAM results support a

regi onal control approach involving SO2 em ssions reductions

in order to sufficiently reduce PM2.5 to neet environnental

obj ectives. The SAM also found that SO2 em ssions
reductions can lead to an increase in particle nitrate

(i.e., nitrate replacenent). As described in section

I1.B.3, any such increases could be mtigated through

reductions in em ssions of NOx.
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3. Ar Quality Mddeling of Interstate PM2.5 Contri butions

This section docunents the procedures used by EPA to
guantify the inpact of em ssions in specific upwi nd States
on projected downw nd nonattai nment for annual average
PMR2.5. These procedures are part of the two-step approach
for determning significant contribution, as described in
section |11, above.

The anal ytic approach for nodeling the contribution of
upwi nd States to PM2.5 in downw nd nonattai nnent areas and
t he net hodol ogy for analyzing the nodeling results are
described in subsection (a) and the findings as to whet her
i ndi vidual States neet the air quality prong of the
significant contribution test is provided in subsection (b).
The air quality nodeling for the interstate PM2. 5
contribution analysis was perforned for those counties
predi cted to be nonattai nnent for annual average PM2.5 in
t he 2010 Base Case, as descri bed above in section IV.E
a. Analytical Techniques for Mddeling Interstate
Contributions to Annual Average PM2.5 Nonattai nnment

The EPA performed State-by-State zero-out nodeling to
guantify the contribution fromemssions in each State to
future PM2.5 nonattainnent in other States and to determ ne
whet her that contribution neets the air quality prong (i.e.,
before considering cost) of the “contribute significantly”

test. As part of the zero-out nodeling technique we renoved
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t he 2010 Base Case man-nmade em ssions of SO2 and NOx for 41
States on a State-by-State basis in different nodel runs.
The States EPA anal yzed using zero-out nodeling are:
Al abama, Arkansas, Col orado, Connecticut, Delaware, Florida,
CGeorgia, Illinois, Indiana, |owa, Kansas, Kentucky,
Loui si ana, Maine, Maryland, Mssachusetts, M chigan,
M nnesota, M ssissippi, Mssouri, Mntana, Nebraska, New
Hanpshire, New Mexi co, New Jersey, New York, North Carolina,
Nort h Dakota, Chio, Cklahonma, Pennsylvani a, Rhode Isl and,
Sout h Carolina, South Dakota, Tennessee, Texas, Vernont,
Virginia, West Virginia, Wsconsin, and Woni ng. Em ssions
fromthe District of Colunbia were conbined with those from
Mar yl and.

The contribution fromeach State to PM.5 at
nonattai nnent receptors in other States was determ ned in
the foll ow ng manner:

Step 1. The PM2.5 species predictions fromthe zero-out
run were applied using the SVMAT to cal culate PM2.5 at the 57
2010 Base Case nonattai nment receptor counties. These
receptors are identified in section IV.E 3, above.

Step 2: For each of the 57 receptors, we cal cul ated
the difference in PM2. 5 between the 2010 Base Case and the
zero-out run. This difference is the contribution fromthe
particular State to the downw nd nonattai nnent receptor

As descri bed above in section V.B.2., EPA used three
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fundamental factors for evaluating the contribution of
upwi nd States to downw nd 8-hour ozone nonattainment, i.e.,
t he magni tude, frequency, and rel ative anmount of
contribution. One of these factors, the frequency of
contribution, is not relevant for an annual average NAAQS
and thus, frequency was not considered in the eval uation of
interstate contributions to nonattai nnent of the PM2.5
NAAQS.

The EPA considered a nunber of metrics to quantify the
magni tude and rel ati ve amount of the PM2.5 contributions.
Al of the netrics are described in the AQUISD. As
di scussed in section I1l, above, EPA is proposing to use the
maxi mum downwi nd contribution netric as the neans for
eval uating the significance (before considering cost) of
interstate PM2.5 transport. W solicit conment on ot her
metrics including popul ati on-wei ghted netrics and whether it
woul d be appropriate to develop a netric based on annuali zed
costs for each State per anmbient inpact on each downw nd
nonattai nnent receptor.

The procedures for cal culating the maxi mum contri bution
netric are as foll ows:

Step 1: Determ ne the contribution fromeach upw nd
State to PM2.5 at each downw nd receptor

Step 2: The highest contribution from anong those

determned in Step 1 is the maxi num downw nd contri bution
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b. Evaluation of Upwind State Contri butions to Downw nd
PM2. 5 Nonatt ai nnment

The EPA is proposing to use a criterion of 0.15 pg/n?
for determ ning whether em ssions in a State nmake a
significant contribution (before considering cost) to PM2.5
nonattai nnment in another State. The rationale for choosing
this criterion is described in section IIl, above. The
maxi mum downwi nd contri bution fromeach upwind State to a
downw nd nonattai nment county is provided in Table V-5. O
the States anal yzed for this proposal, 28 States and the
District of Colunbia contribute 0.15 pg/n¥ or nore to
nonattainment in other States and therefore are found to
make a significant contribution (before considering cost) to
PM2.5. Al though we are proposing to use 0.15 ug/nf as the
air quality criterion, we have al so anal yzed the inpacts of
using 0.10 pg/nf. Based on our current nodeling, two
addi tional States, Cklahoma and North Dakota, would be
included if we were to adopt 0.10 ug/nB as the air quality
criterion. The contributions to PM.5 fromeach of the 41
upw nd States to each of the downw nd nonattai nnent counties
are provided in the AQMISD. Table V-6 provides a count of
t he nunber of downw nd counties that received contributions
of 0.15 ug/n? or nore fromeach upwind State. This table
al so provides the nunber of downw nd counties that received

contributions of 0.10 pg/n? or nore from each upwi nd State.



Tabl e V-5.

204

each of 41 Upw nd St ates.

Maxi mum Downwi nd PM2. 5 Contri bution (pg/n?) for

Upwi nd St ate

Maxi mum Downwi nd
Contri bution

Downwi nd Nonatt ai nment
County of Maxi num
Contri bution

Al abama 1.17 Fl oyd, GA
Arkansas 0.29 St. Clair, IL
Connecti cut 0.07 New York, NY
Col or ado 0. 04 Madi son, IL
Del awar e 0.17 Ber ks, PA

Fl ori da 0.52 Russel |, AL
Georgi a 1.52 Russel |, AL
I'llinois 1.50 St. Louis, MO
I ndi ana 1.06 Ham |t on, OH
| owa 0.43 Madi son, |IL
Kansas 0.15 Madi son, |L
Kent ucky 1.10 Clark, IN
Loui si ana 0.25 Jefferson, AL
Z?[ﬁLSPgIDistrict of 0.85 York, PA

Mai ne 0.03 New Haven, CT
Massachusetts 0.21 New Haven, CT
M chi gan 0.88 Cuyahoga, OH
M nnesot a 0.39 Cook, IL

M ssi ssi ppi 0.30 Jefferson, AL
M ssouri 0.89 Madi son, IL
Mont ana 0.03 Cook, IL

Nebr aska 0.08 Madi son, |IL
New Hanpshire 0. 06 New Haven, CT
New Jer sey 0. 45 New York, NY
New Mexi co 0. 03 Knox, TN

New Yor k 0. 85 New Haven, CT
North Carolina 0.41 Sullivan, TN
North Dakot a 0.12 Cook, IL

Chi o 1.90 Hancock, W
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Okl ahoma 0.14 Madi son, |L
Pennsyl vani a 1.17 New Castl e, DE
Rhode | sl and 0.01 New Haven, CT
Sout h Carolina 0.72 Ri chmond, GA
Sout h Dakot a 0. 04 Madi son, |L
Tennessee 0.57 Fl oyd, GA
Texas 0. 37 St. Clair, IL
Ver nont 0. 06 New Haven, CT
Virginia 0.67 Washi ngt on, DC
West Virginia 0.89 Al | egheny, PA
W sconsin 1.00 Cook, IL

Wyom ng 0. 05 Madi son, |IL
Table V-6. Nunber of Downwi nd PM2.5 Nonattai nment Counties

t hat Receive Contributions 0.15 pg/n? or More and 0.10 ug/n¥
or More fromeach Upw nd State.

Number of Downwi nd Number of Downwi nd
Nonat t ai nment Nonatt ai nment
Upwi nd St ate Counties with Counties with

Contri butions of Contri butions of
0.10 pg/ n? or More 0.15 ug/n? or More

Al abama 43 32

Ar kansas 27 4

Del awar e 4 1

Fl ori da 23 19

Georgi a 38 27

I1linois 53 53

I ndi ana 54 53

| owa 30 13

Kansas 4 2

Kent ucky 52 50

Loui si ana 33 25

Maryl and/ Di strict of 9 7

Col unbi a

Massachusetts 2 1

M chi gan 55 39
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M nnesot a 18 8
M ssi ssi ppi 28 18
M ssouri 47 31
New Jer sey 8 7
New Yor k 16 12
North Carolina 35 28
Nort h Dakot a 4 0
Ohi o 47 47
Okl ahoma 3 0
Pennsyl vani a 52 46
Sout h Carolina 23 19
Tennessee 50 43
Texas 48 36
Virginia 35 17
West Virginia 46 32
W sconsin 48 29
VI. Em ssions Control Requirenents

This section describes the proposed criteria EPA used
to establish these new SO2 and NOx control requirenents, for
the States with em ssions sources contributing to
nonattai nnment as described in section V. This section also
expl ai ns how i nformati on on EGUs was used i n proposing
em ssions control requirenents for SO2 and NOx to address
interstate pollution transport, and what source categories
were al so considered by the Agency. This includes
consi deration of the technol ogi es avail able for reducing SQ2
and NOx em ssions and the nethods that we used to eval uate

the cost effectiveness of these em ssions reductions. This
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section al so discusses interactions of today’ s proposed
action with the existing Acid Rain Programunder title IV of
the CAA. This section discusses the em ssion source
categories that EPA considered for today’'s action, and
explains that we assunmed control on EGJs in developing this
proposal. This section also describes the nethodol ogy used
for devel oping State budgets fromthe proposed control
requi renents, with a step in the nethodol ogy based on
regionwi de targets. Further, this section presents the
proposed State budgets for NOx and SO2 for EGUs. (More
details regarding requirenents related to budget
denonstrations can be found in section VII.) This section
al so di scusses baseline inventories.
A.  Source Categories Used for Budget Determ nations

Today’ s action proposes requirenents based on emni ssions
reductions for EGJs. The EPA is exam ning potenti al
pol I ution control approaches and the cost effectiveness of
em ssions reductions for other source categories. Today,
EPA solicits comments on those other source categories, but
IS not proposing action on them
1. Electric Generation Units

I n devel oping today’s proposal, we investigated various
source categories to see which nmay be candi dates for
additional controls. CQur attention focused on em ssion

reductions fromEGQJs for several reasons. Electric
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Cenerating Units are the nost significant source of SO2
em ssions and a very substantial source of NOx in the
affected region. For exanple, EGJ em ssions are projected
to represent approxinmately one-quarter (23 percent) of the
total NOx em ssions in 2010 and over two-thirds (67 percent)
of the total SO2 em ssions in 2010 in the 28-State plus DC
region that is being controlled for both SO2 and NOx after
application of current CAA controls. Furthernore, control
t echnol ogi es avail abl e for reduci ng NOx and SQ2 from EGJs
are considered highly cost effective and able to achi eve
significant em ssions reductions.

The net hodol ogy for setting SO2 and NOx budgets
descri bed bel ow under sections VI.B, VI.C, and VI.D applies
to EGUs only. Electric CGenerating Units are defined as
fossil-fuel fired boilers and turbines serving an electric
generator with a naneplate capacity of greater than 25
megawatts (MAN producing electricity for sale. Fossil fuel
is defined as natural gas, petroleum coal, or any form of
solid, liquid, or gaseous fuel derived fromsuch naterial.
The term “fossil fuel-fired” with regard to a unit neans
conmbusting fossil fuel, alone or in conbination with any
amount of other fuel or material. These definitions are the
same as those used under the title IV Acid Rain program
2. Treatnent of Cogenerators

The EPA is proposing that the determ nation of whether
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a boiler or turbine that is used for cogeneration should be
considered an EGQU i s dependent upon the anount of
electricity that the unit sells.?

We propose to treat a cogeneration unit as an EGU in
this proposed rule if it serves a generator with a naneplate
capacity of greater than 25 MWNand supplies nore than one-
third of its potential electric output capacity and sells
nore than 25 MNelectrical output to any utility power
di stribution systemfor sale in any of the years 1999
t hrough 2002. If one-third or less of the potentia
el ectric output capacity or 25 MWNWor less is sold during al
of those years, the cogeneration unit would be classified as
a non-EGQJ. The definition of potential electrical output
capacity proposed for this rule is the definition under part
72, appendix D of the Acid Rain regul ations.

The definition of a cogeneration facility under the
title IV Acid Rain programand the NOx SIP Call was based on

the Federal Energy Regul atory Conm ssion Qualifying Facility

80 The NOx SIP Call, as finalized in 1998, noved beyond the
"utility unit" definition in the Acid Rain Program and
treated as "EGUs" all fossil- fuel-fired units serving
generators with a namepl ate capacity exceeding 25 MV and
produci ng any electricity for sale. This EGU definition, as
applied to cogeneration units, was remanded to EPA as a
result of litigation. Subsequently, EPA proposed to retain
t he approach in the 1998 rule, but in response to conments
EPA received on that proposal, EPA is preparing to finalize
a response to the court remand in which EPA will change the
definition of EGJ originally finalized in the NOx SIP Cal
to be very simlar to the existing title IV definition.
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definition. W propose to use this sane definition with one
change. W propose to apply the efficiency standards under
title 18, section 292.205 to coal, oil, and gas-fired units
i nstead of applying the efficiency standards only to oil and
gas-fired units. The EPA believes this change woul d be nore
consistent wwth its fuel-neutral approach throughout this
proposed rule. In addition, not applying an efficiency
standard to coal-fired units would be counter productive to
EPA's efforts to reduce SO2 and NOx em ssions under this
proposed rul e because of the relatively high SO2 and NOx
em ssions fromcoal -fired units.

We solicit conment on use of this definition of
cogeneration facility for purposes of devel opi ng em ssion
budget s.

3. Non-EQ®J Boil ers and Tur bi nes

For several reasons, the approach we are proposing
today woul d not require or assune additional em ssions
reductions fromnon-EQJ boilers and turbines. First,
conpared to the informati on we have about em ssions from
EGQUs and the costs of controlling those em ssions, we have
relatively little information about non-EGU boil ers and
turbines. In particular, we have limted information both
about SO2 controls and the integration of NOx and SQO2
controls. As aresult, we are not able to determ ne that

further em ssions reductions fromthese sources woul d be
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hi ghly cost effective. Second, based on the information we
do have, projected em ssions of NOx and SO2 fromthese
sources in 2010 are nuch | ower than those projected from
EGQUs. However, we invite information and coment on these
source categories. In particular, we request coments on
sources of em ssions and cost information.

W recogni ze, for exanple, that sonme industrial boiler
owners may prefer the certainty and flexibility of being
included in a regional trading program rather than facing
the uncertainty of the SIP devel opnent process. In
addi ti on, many non-EGU boil ers and turbines already are
regul ated under the NOx SIP Call and thus are part of a NOx
trading programwith EGJs. It is EPA's intent that, for
EGUs, conpliance with the nore stringent annual NOx
reduction requirenment in today's proposed rule will be able
to serve as conpliance with the seasonal NOx SIP Cal
limts. Therefore since EGJUs will no |onger be
participating in the seasonal NOx SIP Call Tradi ng Program
the cost of conpliance for non-EGJs will |ikely increase.

4. O her Non-EGUs

We al so eval uated the available information on SO2 and
NOx em ssions and control mneasures for source categories
ot her than EGQUs and | arge industrial boilers and turbines,
in order to identify highly cost effective enission

reductions. Qur approach to considering these source
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categories is discussed in a technical support docunent
avai l abl e in the docket, entitled “ldentification and
Di scussi on of Sources of Regional Point Source NOx and SO2
em ssions other than Boilers and Turbines”. Based on this
eval uation, we are not proposing to consider reductions from
any of these source categories because we are unable to
identify specific quantities of SO2 or NOx em ssions
reductions that would be highly cost effective. However, we
invite informati on and comrent on these sources categori es.
In particular, we request conment on sources of em ssions
and cost information.

The EPA did not identify highly cost-effective controls
on nobile or area sources that woul d achi eve broad-scal e
regi onal em ssions reductions relative to baseline
conditions and fit well wth the regulatory authority
avai |l abl e under section 110(a)(2)(D). W observe that
Federal requirenents for new on-road and of f-road engi nes
and notor vehicles will substantially reduce em ssions as
the inventory of vehicles and engines turns over.
B. Overview of Control Requirenents and EGU Budgets

Thi s section explains how EPA devel oped State em ssion
reduction requirenments for NOx and SO2 em ssions that w |
| ead to reductions of em ssions associated with the
interstate transport of fine particles and ozone. W seek

to i nplenent the section 110(a)(2)(D) requirenent that
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upwi nd States act as “good nei ghbors” by elimnating the
anmount of their em ssions that contribute significantly to
t he downwi nd nonattai nment areas. The proposed requirenents
woul d apply to 29 Eastern States (and DC) that significantly
contribute to fine particle and/ or ozone nonattai nnent.

We propose to establish these em ssion reduction
requi renents, for both SO2 and NOx purposes, based on
assum ng the application of highly cost effective controls
to large EGJUs. The approach of identifying highly cost
effective controls was the basis for devel oping the
em ssions budgets in the NOx SIP Call, and is the basis for
devel opi ng the em ssions budgets in today’s action. Today’s
proposal bases its reduction and control requirenments solely
on controls for EGUs.

The States have full flexibility in choosing the
sources that nust reduce emssions. |If the States choose to
require EGUs to reduce their em ssions, then the States nust
i npose a cap on EGU em ssions, which would, in effect, be an
em ssions budget. |If a State chooses to control EGUJs and
elects to allowthemto participate in the interstate cap
and trade program the State nmust follow EPA rules for
al l ocating all owances to the individual EGJUs. |If a State
wants to control EGUs but does not want to allow EGUs to
participate in the interstate cap and trade program the

State has flexibility in allocating, but it nust cap EGUs.
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The State nust al so assure that EGJs neet title IV
requirenments.

In 2010, the proposed requirenments would effectively
establish em ssions caps for SO2 and NOx of 3.9 mllion tons
and 1.6 mllion tons, respectively. The budgets woul d be
| onered in 2015 to provide SO2 and NOx em ssions caps of 2.7
million tons and 1.3 mllion tons, respectively, in the
proposed control region. An SO2 em ssions cap of 2.7
mllion tons in 28 States will |lead to nati onw de em ssions
of approximately 3.5 million tons when the cap is fully
i nplenented. This is significantly |ower than the 8.95
mllion tons of SO2 enissions allowed from EGUs under the
current title IV Acid Rain SO2 Tradi ng Program EPA expects
that States will elect to join a regional cap and trade
program for these pollutants that the Agency will adm nister
simlar to the NOx SIP Call. This is discussed in section
VIIl of this proposal.

If the States choose to control other sources, then
t hey must enploy nethods to assure that those other sources
i npl enent controls that will yield the appropriate anmount of
reductions. This is discussed further in section VII
bel ow.

The EPA believes that it wll take substantial tine
(nore than 3 years fromconpletion of SIPs) to install al

of the equi pnent necessary to neet the proposed control
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requi renents. Thus, EPA is proposing that the required
reducti ons be nmade in tw phases, with annual em ssions caps
for NOx and SO2 taking effect in 2010 and 2015.

Today’ s approach is simlar to that of the NOx SIP
Call. In that case, EPA required States that controlled
em ssions fromlarge boilers (either EGUs or non-EGJs) to
cap enissions fromthose source categories. In addition,
EPA all owed States to neet part of their em ssions budget
requi renents by participating in an interstate em ssions cap
and trade program The cap and trade programin effect
nmeant that the total anmount of NOx em ssions from EGUs and
non- EGUJ boilers and turbines was |limted on a regi onw de
basis, rather than on a State-specific basis. For other
source categories, EPA did not require the State to cap
em ssions, as long as it denonstrated that it had
enf orceabl e nmeasures that achi eved the necessary em ssion
reductions. W are proposing to take a simlar approach in
t oday’ s rul enaki ng.

For conveni ence, we use specific termnology to refer
to certain concepts. “State budget” refers to the statew de
em ssions that may be used as an accounting technique to
determ ne the anmpbunt of em ssions reductions that controls
may yield. It does not inply that there is a legally
enforceabl e statewi de cap on em ssions fromall SO2 or NOx

sources. “Regionw de budget” refers to the anount of
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em ssions, conputed on a regi onw de basis, which nmay be used
to determne State-by-State requirenents. It does not inply
that there is a legally enforceable regi onw de cap on
em ssions fromall SO2 or NOx sources. “State EGU budget”
refers to the legally enforceable cap on EGUs a State woul d
apply should it decide to control EGUs.
C. Regional Control Requirenents and Budgets Based on a
Showi ng of Significant Contribution

In determ ning States’ em ssions reduction
requi renents, EPA considered both the |evel and timng of
the em ssions budgets for the electric power industry at a
regional |evel and State level. The EPA wants to assist the
States to attain the NAAQS for PM2.5 and 8-hour ozone in a
way that is tinmely, practical, and cost effective.

For purposes of the PM2.5 and 8-hour ozone transport
requi renents, CAA section 110(a)(2)(D) requires that States
submt SIPs than prohibit em ssions in the anmount that
contributes significantly to nonattai nnent downw nd. CQur
interpretation of the "contribute significantly"
determ nation includes an air quality conponent and a
cost -ef fecti veness conponent. The air quality conponent is
di scussed in sections IV, V, and I X As to the
cost-effectiveness conponent, in the NOx SIP Call, we
applied this conmponent by enploying "highly cost-effective”

controls as the benchmark. W adopt that benchmark for
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t oday's proposal .
In determining the States’ obligations under this rule,
EPA considers a variety of factors. These incl ude:
. the availability of information,
. the identification of source categories emtting

relatively | arge anounts of the rel evant em ssions,

. t he performance and applicability of control neasures,
. the cost effectiveness of control neasures, and
. engi neering and financial factors that affect the

avai lability of control measures.

We have relatively conplete information with respect to
these factors for the electric power industry. W do not
have information to this degree of conpl eteness for other
sour ces.

The electric power industry emts relatively |arge
amounts of the relevant em ssions. This factor is
particularly inportant in a case such as this when the
Federal governnment is proposing a nultistate regional
approach to reducing transported pollution.

We request conmment on how to determ ne what constitutes
“arelatively large anount” of the relevant em ssions. One
approach woul d be to consider the percent contribution the
source category nmakes to the total inventory (e.g., 1 to 10
percent). Anot her approach, which sonme have suggest ed,

woul d be to consider the contribution of a source category
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to the total NAAQS exceedance |evel. For exanple, this
approach m ght consider a source category’s contribution to
anbi ent concentrations above the attainnent |evel in al
nonattai nnent areas in affected dowmmw nd States for PM.5.
We request comment on both of these approaches as well as
what the appropriate percent contribution under each
approach m ght be.

Under the cost effectiveness conponent, we al so take
into account avail able information about the applicability,
performance, and reliability of different types of pollution
control technologies for different types of sources. Based
on engi neering judgenent, we consider how many sources in a
particul ar source category can install control technol ogy,
and whet her such technology is conpatible with the typical
configuration of sources in that category. As was done in
the NOx SIP Call, and as proposed in today' s rule we al so
eval uate the downw nd inpacts of the |evel of control that
is identified as highly cost effective. The fact that a
particul ar control |evel has a substantial downw nd i npact
affirnms the selection of that |evel as "highly cost
effective.” However, as noted above, we are requesting
comment on an approach that would incorporate the effect on
downwi nd States as part of the cost effectiveness conponent
of significant contribution.

There are other practical considerations that we nmay
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al so consider. For exanple, if we are aware that em ssions
froma particular source category will be controlled under
an upcom ng regul ation (a MACT standard, for exanple), we
woul d al so take that fact into account.

We considered several additional factors, including the
engi neering factors concerning construction and installation
of the controls when evaluating the tinme period needed to
i npl enent the controls. This analysis also involves
consideration of the tine period needed by sources to obtain
t he fi nanci ng needed for the controls. Engineering and
financial factors are discussed in this section.

The EPA' s approach to controls factored in the air
gquality inmprovenments that could occur. Air quality nodeling
that is covered in section I X indicates that today’s
proposed transport reductions will bring many fine particle
nonattai nnent areas and sonme ozone nonattai nnent areas into
attai nment by 2010 or 2015, and inprove air quality in many
downwi nd PM2.5 and ozone nonattai nnent areas. The nodeling
al so shows nore reductions will be needed for sone areas to
attain. W are striving in this proposal to set up a
reasonabl e bal ance of regional and | ocal controls to provide
a cost effective and equitabl e governnental approach to
attainment with the NAAQS for fine particles and ozone.

1. Performance and Applicability of Pollution Control

Technol ogi es for EGUs
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I n devel opi ng today’s proposal, EPA focused on the
utility industry as a potential source of highly cost
effective reductions of both SO2 and NOx em ssions. W
began by reviewing the reliability, capability and
applicability of today’s SO2 and NOx pollution controls for
this industry.

Both wet and dry flue gas desul furization (FGQD)
technol ogies for SO2 control, and the selective catal ytic
reduction (SCR) technol ogy for NOx control on coal-fired
boilers, are fully denonstrated and avail abl e pol | ution
control technologies. The design and performance |evels for
t hese technol ogi es were based on proven industry
experi ence. 8!

For SO2 control, EPA has considered two wet FGD
technol ogi es, consisting of the |inmestone forced oxidation
system (LSFO with dibasic acid injection and the nagnesi um
enhanced linme (MEL) system In addition, a dry FGD
technol ogy, lime spray dryer (LSD) system has al so been
consi dered. O these, the LSFO systemis generally used for
installations firing high-sulfur (2 percent and higher)
coals, LSD for lowsulfur (less than 2 percent) coals, and
MEL for both |low and high-sul fur coals, depending on the

overal | econom cs of each application.

81Ref erences for this discussion are provided in the docket
for today’ s rul emaking.
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In EPA"s anal yses, the SO2 reduction capabilities
considered are 95 percent for the LSFO system 96 percent
for the MEL system and 90 percent for the LSD system A
significant anmount of industry information is avail able on
the use of these technol ogies. One reference shows over 30
years of operating experience in U S. electrical utility
plants. The three FGD systens consi dered by EPA have been
used in the mayjority of these plants. A significant nunber
of the wet FGD systens, especially those installed in the
| ast 10 years, have design SO2 renoval efficiencies ranging
from95 to 99 percent. Also, there are several LSD
install ati ons designed for 90 percent or higher SO2 renoval,
supporting the performance | evels sel ected by EPA

The EPA has also identified several other references
t hat support its FGD technol ogy selections. These
references report |ong-term operating experience wth wet
FGD systens, with and w thout dibasic acids, at SO2 renoval
rates of 95 to 99 percent. W also perforned a study that
lists in a greater detail the criteria and the references
for selection of all three FG technol ogi es consi dered.

The NOx reduction capability considered by EPA for the
SCR technology is 90 percent, with the m nimum NOx em ssi on
rate limted to 0.05 | b/mBtu. Because of this 0.05
Ib/mBtu [imt, the actual NOx reduction requirenment for SCR

systens on the boilers with existing or future conbustion
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controls is expected to be | ess than 90 percent. For
exanpl e, the baseline NOx em ssions on a |arge nunber of
boilers with existing conbustion controls are below 0.3
I b/ mBtu, requiring SCRs with NOx renoval rates of
approxi mately 83 percent or |ower.

The first SCR application in the U S. on a coal-fired
boiler started operating in 1993. At the end of 2002, the
nunber of operating SCR installations on U S. boilers stood
at 56. Another 85 SCR units are scheduled to go into
operation in 2003. The design NOx reduction efficiencies of
t hese SCR systens vary, but nmany of them are designed for 90
percent reduction. Operating data avail able from many
plants indicate that the 90 percent NOx renoval rate has
been nmet or exceeded at these plants.

There is nore |l ong-term experience with coal-fired SCR
applications in Europe and Japan. This experience includes
hi gh- and nmedi um sul fur coal applications and is directly
applicable to the U S. installations. The overall SCR
experience both in the U S. and abroad, therefore, supports
the criteria EPA has used for this technol ogy.

SCRs and scrubbers have been used in conbinati on on
nost new coal -fired powered plants built in the U S. since
the early 1990s. The conbination has al so been retrofit on
a nunber of existing coal-fired units.

2. Evaluation of Cost Effectiveness
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Wth effective, well-established controls available for
both SO2 and NOx em ssions from EGUs, EPA nust determ ne
what is the appropriate |evel of costs for these controls.
In the NOx SIP Call rule, EPA defined the cost conponent of
the “contribute significantly” test in ternms of a | evel of
cost effectiveness, that is, dollars spent per ton of
em ssions reductions. Specifically, in the NOx SIP Call,
EPA defined the cost conmponent in terns of “highly cost-
effective” controls, a definition upheld by the D.C. Circuit
in the Mchigan case. Today, EPA proposes to use this
appr oach.

W want to provide an em ssions reductions program for
SO2 and NOx that conplenments State efforts to attain the
PM2.5 and ozone standards in the nost cost-effective,
equi tabl e and practical manner possible. The objective of
the analysis is to select fromthe spectrum of possible
pollution controls the | east expensive approaches avail abl e
at the tinme the controls are sel ected.

To ensure that EPA' s overarchi ng goal of achieving the
NAAQS in the nost cost effective, equitable and practical
manner possible is nmet by Federal and State actions, the
Agency has decided to pursue em ssions reductions that it
considers are highly cost effective now before State plans
for nonattai nment are due. Proposing highly cost-effective

controls al so provides greater certainty that transport
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controls are not being overenphasized relative to |oca
control s.

For today’ s proposal, EPA independently eval uated the
cost effectiveness of strategies to reduce SO2 and NOx to
address PM2.5 and ozone nonattainment. The results of EPA's
anal ysis are sumari zed below. (Al costs in this sunmary
are rounded to the nearest hundred dollars, and are
presented in 1999%.) It should be noted that the results of
t hese anal yses for SO2 controls are not relevant to NOx
controls, and vice versa. Each pollutant has a different
hi story of cost of controls, which nakes cross-poll utant
compari son i nappropri ate.

W note that conparisons of the cost per ton of
pol l utant reduced from various control neasures should be
viewed carefully. Cost per ton of pollutant reduction is a
conveni ent way to neasure cost effectiveness, but it does
not take into account the fact that any given ton of
pol l utant reduction nmay have different inpacts on anbient
concentration and human exposure, depending on factors such
as the relative locations of the em ssions sources and
receptor areas. Thus, for exanple, an alternative approach
m ght adopt the effect of em ssion reductions on anbient
concentrations in downw nd nonattai nment areas as the
measure of effectiveness of further control. The EPA

solicits comment on whether to take such considerations into
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account and what, if any, scientifically defensible nethods
may be available to do so.
a. Cost Effectiveness of SO2 Em ssion Reductions

The EPA devel oped criteria for highly cost-effective
anmounts through: (1) conparison to the average cost
effectiveness of other regulatory actions and (2) conparison
to the margi nal cost effectiveness of other regulatory
actions. These ranges indicate cost-effective controls.
EPA believes that controls with costs towards the | ow end of
the range may be considered to be highly cost effective
because they are self-evidently nore cost effective than
nost other controls in the range. Moreover, this |level of
cost is consistent with SO2 and NOx eni ssions reductions
that yield substantial anbient benefits in downw nd
nonattai nnent areas, as discussed in section | X For these
reasons, EPA proposes today the costs identified bel ow as
hi ghly cost-effective levels, and the associated set of SO2
and NOx em ssions reductions and em ssions budgets, as the
basis for the SIP requirenents.

Table VI-1 provides the average and margi nal costs of
annual SO2 reductions under EPA proposed controls for 2010
and 2015. Al so, EPA considered the sensitivity of the
mar gi nal cost results to assunptions of higher electric
grow h and future natural gas prices than it used in its

base case. These assunptions in the sensitivity analysis
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were based on the Energy Information Agency’'s Annual Energy
Outlook for 2003.

Table VI-2 provides the average cost per ton of recent
EPA, State, and |ocal Best Avail able Control Technol ogy
(BACT) permtting decisions for SO2. These deci sions
reflect the application of BACT for SO2 to new sources and
maj or nodifications at existing sources. These deci sions,
whi ch include consideration of average and increnental cost
ef fectiveness, reflect the application of best avail able
controls in attainnent and uncl assified areas. These
deci sions do not reflect the application of | owest
achi evabl e em ssion rate, which is required in nonattai nnent
areas and whi ch does not directly consider cost in any form
The BACT decisions are relevant for present purposes because
they conprise cost effective controls that have been
denonstr at ed.

Tabl e VI-3 provides the margi nal cost per ton of recent
State decisions for annual SO2 controls where margi nal cost
informati on was avail able. These include the WRAP Regi onal
SO2 Tradi ng Program and statew de rul es that have required
significant reductions of SO2 in North Carolina and
W sconsi n.

The results of the sensitivity analysis of the marginal

cost in Table VI-1 when conpared to Table VI-3 results
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further supports that the SO2 controls are highly cost
effective.

Additionally, the Agency further considered the cost
effectiveness of alternative stringency levels for this
regul atory proposal (exam ning changes in the margi nal cost
curve at varying levels of em ssions reductions). Figure
VI-1 shows that the “knee” in the nmargi nal cost
ef fectiveness curve - the point where the cost of control is
i ncreasing at a higher rate than the anount of SO2 renoval
for EGUs - appears to start above $1,200 per ton. The
sel ect ed approach was wel|l below the point at which there
woul d be significant dimnishing returns on the dollars
spent for pollution control. The EPA used the Technol ogy
Retrofitting Updating Mddel (TRUM, a spreadsheet nodel
based on the Integrated Pl anning Mddel (IPM, for this
analysis. Details of this analysis can be found in “An
Anal ysis of the Marginal Cost of SO2 and NOx Reductions vs
Mar gi nal Cost” in the docket for today’ s rul emaki ng.

Table VI-1. Predicted Costs Per Ton of SO2 Controll ed
Under Proposed Control Strategy (1999%)/ton *

2010 2015
Aver age Cost $700 $800
Mar gi nal Cost $700 $1, 000

Sensitivity Analysis:
Mar gi nal Cost,
Assuming High Electric $900 $1, 100
Demand and Natural Gas
Price
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1 EPA I PM nodel ing; available in the docket.

Table VI-2. Average Costs Per Ton of Annual SO2 Controls

S2 Control Action Aver age Cost (1999%)/ton
Best Avail abl e Contr ol

Technol ogy (BACT) $500- $2, 100 *
determ nati ons

1 These numbers reflect a range of cost effectiveness data entered into
EPA' s RACT/ BACT/ LAER Cl eari nghouse (RBLC) for add-on SO2 controls.

Table VI-3. Marginal Costs Per Ton of Annual SO2 Control
Acti ons

S2 Control Action Mar gi nal Cost (1999%)/ton
W sconsin Milti-pollutant $1, 400 !

rul e

North Carolina Milti- $800 2

pol lutant rule

WRAP Regi onal SO2 Tradi ng

- 3
Pr ogr am $1, 100- $2, 200

1 EPA’s | PM Base Case run, available in the docket.
2 EPA’s | PM Base Case run, available in the docket.

8 “An Assessment of Critical Mass for the Regi onal SO2 Tradi ng Program”
Prepared for Western Regional Air Partnership Market Tradi ng Forum by

I CF Consulting Group, September 27, 2002, available in the docket and at
www. wr apair.org/forums/mf/critical mass. htnl . This anal ysis | ooked at
the inmplications of one or nore States choosing to opt-out of the WRAP

regi onal SO2 trading program

Figure VI-1
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Marginal Cost Curve of Abatement for S02 Emissions in 2015
(MNOx cap at 2.3 million tons)
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b. Cost Effectiveness of NOx Em ssion Reductions

I n devel oping the NOx SIP Call, EPA deternined that an
average cost effectiveness of $2,500/ton (in 1999%, from
original $2,000/ton in 1990%), or less, was highly cost
effective for NOx reductions during the ozone season. This
was based on review of other relevant actions EPA and others
had recently taken. An updated summary of average costs of
NOx control actions is in Table VI-4. Each of the prograns
in Table VI-4 cover annual NOx reductions, which nakes
conpari son of these estimates to ozone season reductions a
conservative conparison, as was done in the NOx SIP Call.
The table’ s results are very simlar to what EPA found in
1998 and reaffirmthe Agency’'s earlier determ nation of what

a highly cost-effective reduction of NOx em ssions is.
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Table VI-5 provides the results of EPA s anal ysis of
the cost effectiveness of the proposed NOx control
requi renents for States contributing to downw nd ozone
nonattai nnent. The average costs are well bel ow $2, 500/t on.

The margi nal costs in 2010 are nmuch | ower than the
benchmark, but in 2015 are above it by a npdest anount.
Notably, if the controls during the ozone season are then
used for the remaining nonths of the year, their costs are
very low. Table VI-6 provides these results. These
reducti ons are anong the | owest cost EPA has ever observed
in NOx control actions and are obviously highly cost
effective.

Tabl e VI-7 shows the average and margi nal costs of
year-round controls for EPA s proposed approach. Wen these
costs are conpared to the costs in Table VI-8, it is clear
that in the States that control NOx for PM2.5 only, the
controls are highly cost effective.

The Agency further considered the cost effectiveness of
alternative stringency levels for this regulatory proposal
(exam ni ng changes in the marginal cost curve at varying
| evel s of em ssion reductions). Figure VI-2 shows that the
knee in the marginal cost effectiveness curve for NOx
appears to start above $2,000 per ton. The selected

approach was well below the point at which there would be
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significant dimnishing returns on the dollars spent for

pol lution control.

Table VI-4. Average Cost Per Ton of Existing and Proposed
Annual NOx Rul es
NOx Rule ! Aver age Cost (1999%)

Tier 2 Vehicle Gasoline
Sul fur ?

$1, 300- $2, 300

2004 Hi ghway HD Di esel 2

$200- $400

O f - hi ghway Di esel Engi ne ?2

$400- $700

Tier 1 Vehicle Standards ? $2, 100- $2, 800
Nat i onal Low Em ssion
Vehicl e 2 $1, 900
Marine Sl Engi nes 2 $1, 200- $1, 800
2007 Hi ghway HD Di esel Stds 2 $1, 600- $2, 100
On-board Di agnostics ? $2, 300
Marine Cl Engines ? up to $200
Revi si on of NSPS for New 3
* Costs for rules affecting mobile sources presented here include a VOC
component .
2 control of Air Pollution from New Motor Vehicles: Heavy-Duty Engi ne

and Vehicle Standards and Hi ghway Di
Requi rements; Fina
shown for 2007 Hi ghway HD Di ese

Rule (66 FR 5102

esel Fuel Sul fur Control

January 18, 2001). The val ues

Stds are di scounted costs.

Table VI-5. Predicted Costs Per Ton of OZONE SEASON- ONLY
NOx Controll ed Under Proposed Control Strategy (1999%)/ton !
2010 2015
Aver age Cost $1, 000 $1, 500
Mar gi nal Cost $2, 200 $2, 600

T EPA 1 PM model i ng; available in the docket.

Tabl e VI -6.
Control |l ed Under

Predi cted Costs Per Ton of W NTER SEASON NOx
Proposed Control

Strategy (1999%)/ton *




232

2010

2015

Aver age Cost

$700

$500

1 EPA | PM nodel i ng; available in the docket.

Table VI-7. Predicted Costs Per Ton of ANNUAL NOx
Control |l ed Under Proposed Control Strategy (1999%)/ton?
2010 2015

Aver age Cost $800 $700
Mar gi nal Cost $1, 200 $1, 500
Sensitivity Analysis:

of Margi nal Cost,

Assum ng Hi gh $1, 300 $1, 600
Electricity Demand and

Natural Gas Price

Sensitivity Anal ysis:

of Margi nal Cost,

Assum ng Hi gh

El ectricity Demand, $2160 $2000
Natural Gas Price and

SCR Cost s

1 EPA | PM nodel i ng; available in the docket.

Table VI-8. Marginal Cost Per Ton of Reduction Recent NOx
Rul es

NOx Action Mar gi nal( 1383;) Per Ton
V(J\g?]f;)gis!sn Rul es - Annual $1. 800
oS rares = Annual $1, 400- $3, 000 *

1 EPA’s | PM Base Case run,

requi rements in Texas vary regionally;

available in the docket.

reflects the various requirements in the State.

Figure VI-2

the range of margi nal

NOx contr ol
costs here
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Marginal Cost Curve of Abatement for Annual NOx Emissions for
2013
(502 cap at 526 Million tons)
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c. EPA Cost Model i ng Met hodol ogy

The EPA conduct ed anal ysis through the Integrated
Pl anning Model (IPM that indicates that its proposed SO2
and NOx control strategies are consistent with the |evel of
controls proposed as highly cost effective. W use IPMto
exam ne costs and, nore broadly, analyze the projected
i npact of environmental policies on the electric power
sector in the 48 contiguous States and the District of
Columbia. The IPMis a multi-regional, dynanic
determ nistic |inear progranm ng nodel of the U S. electric
power sector. It provides forecasts of |east-cost capacity
expansion, electricity dispatch, and eni ssion control
strategies for neeting energy demand and environnental,

transm ssion, dispatch, and reliability constraints. W
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used IPMto evaluate the cost and em ssions inpacts of the
policies to limt emssions of SO2 and NOx fromthe electric
power sector that are proposed in today' s rul emaking. The
Nati onal Electric Energy Data System (NEEDS) contains the
generation unit records used to construct nodel plants that
represent existing and planned/commtted units in EPA
nodel i ng applications of PM The NEEDS i ncl udes basic
geographic, operating, air em ssions, and other data on al
the generation units that are represented by nodel plants in
EPA's v. 2.1.6 update of |PM

We used the IPMto conduct the cost effectiveness
anal ysis for the em ssions control program proposed in this
action. The nodel was also used to derive the nargi nal cost
of several State prograns that EPA considers as part of its
base case.

For the purpose of prelimnarily evaluating today’s
proposal , EPA nodeled a strategy that assunmes SO2 controls
in the 48 contiguous States in a manner that |argely | eads
to a cap on Eastern States w thout | eakage of em ssions to
nearby States. The nodel ed 48-State cap sinmulates a control
programthat is very simlar to the programwe are now
proposing to control SO2 in only the 28-State and DC regi on.
Most of the SO2 em ssions and reductions would occur in the
28-State and DC control region and therefore a very simlar

result is expected. Based on |PM nodeling, the SO2
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em ssions in 2015 fromthe proposed 28-State and DC regi on
woul d be 92 percent of national em ssions under base case
conditions (i.e., without inplenmentation of today’s proposed
program). In addition, em ssions reductions in the 28-State
and DC regi on would be 96 percent of total national
reductions, under the 48 State cap that was nodel ed. Thus,
the 48-State cap that was nodel ed very cl osely represents
t he proposed 28-State and DC cap.

W nodel ed NOx controls in a 31 and one-half State
region that includes Mnnesota, |lowa, Mssouri, Arkansas,
Loui si ana, Eastern Texas and all of the States to the east,
and DC. The NOx control region proposed in today’s action
(28-States and the District of Colunbia, plus ozone season
only control in Connecticut) is very simlar to this region
used for nodeling.

Because the regions used for nodeling SO2 and NOx
control s enconpass a significant anount of the electricity
generation in the country, they provide information that
could be applied to sonmewhat smaller or larger regions. W
bel i eve that costs (both marginal and average) in a somewhat

smal l er or larger region would be simlar.#

82 \W¢ began our em ssions and econom c analysis for today’s
proposal before the air quality anal yses, which affects the
States we are proposing for control requirenments, was
conpleted. Thus, we nodel ed em ssions and econom c effects
on regions that are simlar but not identical to the region
proposed today. W intend to publish revised em ssions and
econom ¢ nodeling in a supplenental action.
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In this nodeling case, EPA assunes interstate em ssions
trading. Wile EPAis not requiring States to participate
in an interstate trading programfor EGUs, EPA believes it
is reasonable to evaluate control costs assum ng States
choose to participate in such a program since the program
Wil result in |ess expensive reductions.

The nodel ed case di scussed bel ow assunes a phased
program wth the first set of reductions occurring in 2010
and the second phase occurring in 2015. For SO in
particular, it should be noted that the regional reductions
or budget levels are not actually achieved in the year that
they are inplenmented. This is because of the existence of
an SO2 em ssion bank. The availability of the SO2 em ssion
bank all ows sources to nake em ssion reductions earlier and
t hen use the allowances that are saved at a |l ater date.
Banki ng has |l ess of an effect on NOx em ssions because in
the exi sting ozone-season only program NOx all owances are
nor e expensive than they are expected to be in an annual
program Thus, there is not an incentive to make early NOx
em ssion reductions to create all owances to be used in the
future.

3. Timng, Engineering and Fi nancial Factor |npacts

Wi |l e cost considerations are one of the primary

conponents in establishing em ssion reduction requirenents,
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anot her inportant consideration is the tine by which the
em ssion reductions may be achi eved. The EPA has determ ned
that for engineering and financial reasons, it would take
substantial tine to install the projected controls that
woul d be necessary to reach the ultimte control |evels
proposed. W seek to require inplenentation of the
reductions on a schedule that will provide air quality
benefits as soon as feasible to as many nonattai nnent areas
as possible. Therefore, we propose to require the
i npl ementati on of as much of the reductions as possible by
an early date and to set a |ater date for the remaining
amount of reductions.

Specifically, EPA proposes that the first phase nust be
I npl emented by January 1, 2010. This date is based upon the
foll owi ng schedul e: EPA finalizes today’ s proposed rul e by
m d- 2005; States submit SIPs by the end of 2006; and sources
install the first phase of required controls by January 1,
2010, and the second phase by January 1, 2015.

EPA recogni zes that this two-phase approach assunes
that States will achieve the reduction requirenents inposed
by the rul es proposed today through controls on EGUs. O
course, States may choose to control different sources, and
if so, the specific engineering constraints applicable to

EQU conpliance may not apply to these other sources.®

8 Ot her sources may face simlar or other timng
constraints for inplenentation purposes.
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Nevert hel ess, EPA believes it appropriate to authorize a
t wo- phase approach for all States, regardl ess of how they
choose to achieve the reduction requirenents. This approach
is consistent with the fact that EPA cal cul ated the anount
of reductions required on the basis of assunmed controls on
EGUs, as well as the fact that as a practical matter, nost
(if not all) States are likely to adopt EGU controls as
their primary (if not exclusive) way to achieve the required
reducti ons.
a. Engineering Assessnment to Determ ne Phase 1 Budgets

When desi gni ng an em ssions reductions program such as
EPA is proposing in today s action, the Agency must consider
the effect that the timng and reduction stringency of the
programw || have on the quantity of resources required to
conplete the control technology installation and the ability
of markets to adjust and to provide nore resources where
needed. W used IPMto predict the nunber and size of
facilities that would install new em ssions control
equi pnent to neet the inplenentation dates and em ssions
reductions in today' s proposed rule. Then, we estinated the
resources required for the installation of those control
t echnol ogi es.

Today’ s proposed rul e does not require the inposition
of controls on any particul ar source and instead | eaves that

matter to the affected States. However, the cost
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ef fectiveness of EGQU controls nmakes it likely that many
States will achieve reductions through EGQJ controls.
Accordingly, EPA considers it appropriate to evaluate the
timng of the reduction requirenments with reference to the
EGU control inplenmentation schedule. Therefore, today’'s
proposed rul e assunes the installation of significant
nunbers of SO2 and NOx controls on EGUs. To neet the
exi sting Federal title IV programand NOx SIP Cal
requi renents, there has been a reliance on | ow sul fur coal
and limted use of scrubbers (also called FA@) for SO2
reductions and | ow NOx burners and post-conbustion controls
(e.g., SCR) for NOx reductions, as well as shifting of
di spatch to nore efficient and |l ess polluting units for each
air pollutant. However, to neet the future requirenents
proposed in today’s rule, for SO2 control we predict there
wi |l be heavy reliance on scrubbers in the decade foll ow ng
finalization of today’'s rule. For NOx control, we predict
there will be heavy reliance on SCR and, to a nuch | esser
degree, selective non-catalytic reduction (SNCR) and gas
reburn.

The installation of the advanced post-conbustion
controls required under today’ s proposal wll take
significant resources and tine. Installation of these
controls are large-scale construction projects that can span

several years, especially if multiple units are being
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installed at a single power plant. |If EPA were to allow
sources all of the tinme they needed to install controls to
neet the ultimate cap levels without the inposition of
i nternedi ate caps, the consequences for SO2 and NOx woul d be
different. For SO2, the existence of the title IV program
and the ability to bank would |likely encourage sources to
run their SO2 em ssion controls as soon as they were
installed. Wile these early reductions would be
environnental |y beneficial, they would al so all ow sources to
continue to increase their SO2 banks. By creating an
internediate cap, the ability to bank would be limted. For
NOx, there would be little incentive to turn on controls and
achi eve additional reductions, particularly in the non-ozone
season and in the States not affected by the NOx SIP Call.
Therefore, in order to get any additional NOx reductions —
either during the winter nonths fromalready installed SCRs
or year-round fromnewy installed SCRs outside of the SIP
Call region — it is necessary to inpose an internedi ate cap.

W believe that 3 years is a reasonable anount of tine
to all ow conpanies to install em ssion controls that could
be used to comply with the first phase reduction
requi renents of today’ s proposed rule. In certain
ci rcunstances, sone individual units could install em ssions

reduction equi pnent in considerably less tine than 3
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years.® |n the report, “Engineering and Econom c Factors
Affecting the Installation of Control Technol ogi es for
Mul ti-pollutant Strategies,” EPA projected that it would
take on average about 21 nonths to install a SCR on one unit
and about 27 nonths to install a scrubber on one unit.
However, many tinmes, conmpanies nust install controls on
units at the same plant. To do so, conpanies will often
stagger installations to m nimze operational disruptions,
thereby taking nore tine. W project that seven SCRs coul d
be installed at a single facility in 3 years. Also, we
project that three scrubber nodul es (scrubbing a total of
six units) could be installed in 3 years. Since we believe
that 3 years is enough tinme to install controls on all the
units required at a | arge power plant, EPA believes that 3
years is a reasonable anmount of time to allow for the first
phase of conpliance.

The availability of skilled | abor — specifically,
boil ermakers — is an inportant constraint for the
installation of significant anobunts of em ssion controls.
Boi | ernakers are skilled steel workers who are specially
trained to install both NOx controls such as SCR and SO2
control s such as scrubbers.

Since the availability of boilermaker |abor affects the

installation of both SO2 controls and NOx controls, it is

8 For instance, a SCR was installed on a 675 MNunit in
about 13 nont hs (Engi neering and Economi c Factors, p. 21).
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al so necessary to decide what m x of pollution reductions is
desired in the first phase. |In today’'s rul emaking, EPA is
proposing to require simlar percentage reductions of both
SO2 and NOx in the first phase. |In developing the first
phase control levels, we intended to naxi mze the total
control installations possible (and thus total reductions)
considering the constraint on boil ernaker |abor, while
getting simlar reductions for both pollutants. This
results in predicted reductions of between 40 and 50 percent
for both pollutants, in the first phase.

Based on all of these constraints, EPA is proposing a
t wo- phase reduction requirenment, with a first phase cap on
SQ2 in 2010 based on a 50 percent reduction fromtitle IV
| evel s. This represents about a 40 percent reduction in
em ssions fromthe Base Case. This strategy would require
about 63 GWof scrubbers to be installed by 2010. O these,
49 GW of scrubbers would be increnmental to the Base Case.
(W based this analysis on the assunption that States choose
to control EGUs.)

The EPA' s proposed NOx reduction requirenment would al so
be inmplenented in two phases, with a first phase cap based,
in a conparabl e manner, on about a 49 percent decrease in
em ssions fromthe Base Case. (The calculation of this
first phase cap is discussed nore below ) This cap would

require installation of about 39 GWof SCR between 2005 and
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2010. O this, 24 GNare increnmental to the Base Case. (W
based this analysis on the assunption that States choose to
control EGUs.)

Since the NOx SIP Call experience showed that many
power conpanies are averse to commtting noney to instal
controls until after State rules are finalized, EPA analyzed
avai lability of boil ermakers assum ng conpani es did not
begin installing controls until after the State rules were
finalized. Wile boilermkers are one of the key conponents
in building SCRs and scrubbers, nost of their work cannot
begin until well into the construction project. First, the
power conpany nust do prelimnary studies to determ ne which
controls to install, then jobs nmust be bid and design nust
begin. After the installation is designed, foundations nust
be poured and pieces of the control equipnment nust be built
in machine shops. It is only after all of this activity has
taken place that the boil ermakers can erect the control
equi pnent .

We assuned, therefore, that nost of the demand for
boi | ermakers came in the last 21 nonths of the 3 year period
to install controls. Furthernore, in order to have controls
fully operational in time for the conpliance deadline,
conpanies would likely conplete installation well before the
deadline to allow for testing of the controls. Assum ng

t hat nost conpanies would try to conplete controls in tine



244

to provide for a 3-nonth testing period, nost of the demand
for boil ermaker Iabor will come in an 18-nonth w ndow.

It is EPA's projection that approximately 12, 700
boi | ermaker years would be needed to install all of the
required equi pnent for the first phase of conpliance. W
project that approximately 14,700 boil ermaker years woul d be
avai l abl e during the tinme when first phase controls would be
installed. This projected nunber of boil ermakers is based
on the assunption that all the boil ermakers that EPA
projects are available for work on power sector
environnmental retrofit projects would be fully utilized
(e.g., 40 hours a week for 50 weeks of the year). 1In
reality, it would be difficult to achieve this ful
utilization of boilermakers. For instance, boil ermakers
will be unable to work when noving fromjob-site to job-
site, during inclement weather, etc. W believe that the
availability of approximtely 15 percent nore boil er maker
years than are required assures that there are enough
boi | ermakers avail able to construct all of the required
retrofits.
b. Financial and Qi her Technical |ssues Regarding Pollution
Control Installation

The EPA recogni zes that the power sector will need to
devote | arge anounts of capital to neet the contro

requi renents of the first phase. Controls installed by 2010
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will generally be the |argest and easiest to install.
Subsequent controls will need to be installed at nore plants
and under nore chall enging circunstances. W believe that
deferring the second phase to 2015 w |l provide enough tine
for conpanies to overcone these technical challenges and
rai se additional, reasonably-priced capital needed to
install controls.
4. Interactions with Existing Title IV Program

As EPA devel oped this regulatory action, great
consideration was given to interactions between the existing
title I'V program and today’ s proposed rul e designed to
achi eve significant reductions in SO2 em ssions beyond title
V. Requiring sources to reduce em ssions beyond what title
| V mandat es has both environnental and econom c inplications
for the existing title IV SO trading program In the
absence of a method for accounting for the statutory
requirenents of title IV, a new programthat inposes a
tighter cap on SO2 em ssions for a particular region of the
country would likely result in an excess supply of title IV
al | onances and the potential for increased em ssions in the
area not subject to the nore stringent em ssion cap. The
potential for increased em ssions exists in the entire
country for the years prior to the proposed inplenmentation
deadl i ne and woul d continue after inplenentation for any

areas not affected by the proposed rule. These excess
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em ssions could negatively affect air quality, disrupt
al l onance markets, and erode confidence in cap and trade
progr amns.

In view of the significant reductions in SO2 em ssions
under title IV of the CAA the large investnents in
pollution controls that firnms have made under title IV that
enabl e conpani es to sell excess em ssions reductions, and
the potential for em ssions increases, it is necessary to
consi der ways to preserve the environnental benefits
achi eved through title IV and maintain the integrity of the
title IV market for SO2 all owances. The EPA does not have
authority to address this issue by tightening the
requirenents of title IV. In any event, title IV has
successfully reduced em ssions of SO2 using the cap and
trade approach, elimnating mllions of tons of SO2 fromthe
environment. Building on this existing programto further
inprove air quality by requiring additional reductions of
SO2 em ssions is appropriate.

W have devel oped an approach to incorporate the title
|V SO2 market to ensure that the desired reductions under
today’s action are achieved in a manner consistent with the
previously stated environnental goals. Qur proposed
approach effectively reduces the title IV cap for SO2 and
allows title IV allowances for conpliance with this rule at

a ratio greater than one-to-one. Section VIII provides nore
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detail on our initial analysis of the interactions between
the title IV Acid Rain program and today’s proposed cap and
trade program and outlines a solution for creating a new
rule that builds off of title IV
D. Methodology for Setting SO2 and NOx Budgets

In section D, EPA describes in detail how it proposes
to establish the reduction requirenents and, to the extent
appl i cabl e, budget requirenments for EGJUs. The first step
for both SO2 and NOx was deternmining the total anount of
em ssi ons reductions that woul d be achi evabl e based on the
control strategy determ ned to be highly cost effective.
Qur evaluation of cost effectiveness for the proposed 2010
and 2015 em ssions caps was explained in the preceding
subsection as was the need to split these budget
requirenents into two phases to assure that em ssion
reducti ons were achi eved expeditiously considering factors
that could Iimt the anpbunt of em ssion controls that could
be installed in a given tinme period.

There were then two nore steps that followed. 1In the
second step, EPA determ ned the anmount of em ssions
reducti ons that were needed across the region covered by
this proposal and, for EGUs, set annual em ssions caps
accordingly in 2010 and 2015. These caps remain at the 2015
| evel s thereafter, to maintain air quality in the doww nd

areas. In the third step, EPA partitioned the cap | evels
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into State em ssions budgets that they may use for granting
al  owances for SO2 and NOx em ssions.
1. Approach for Setting Regi onwide SO2 and NOx Em ssion
Reducti ons Requirenents
a. SO2 Budgets for EGUs

The EPA is proposing a two-phase SO2 reduction program
The first phase, in 2010, would reduce SO2 em ssions in the
28-State and DC region by the anbunt that results from
maki ng a 50 percent reduction fromtitle |V Phase |
al l onance |l evels. The second phase, in 2015, would further
reduce SO2 em ssions by the anopunt that results from nmaking
a 65 percent reduction fromthe title 1V Phase Il all owance
| evel .

These anmounts may be calculated in terns of regionw de
EQU caps for the first and second phases, assum ng that al
the affected States control only EGUs. Simlarly, it is
necessary to cal cul ate the anmount of regi onw de SO2
reductions for the first and second phase, for States that
choose to control sources other than (or in addition to)
EGUs. This calculation of the anount of the regi onwi de cap
or em ssions reductions is a useful step because this anount
may then be apportioned to individual State. 1In addition,
t he net hodol ogy for cal cul ati ng regi onwi de amounts shoul d
acconmodate revisions in the universe of States in the

regi on — adding or subtracting individual States — based on
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refinement to the air quality nodeling that EPA expects to
conpl ete and publish in the SNPR

The EPA proposes that the regi onwi de SO2 budgets may be
cal cul ated by adding together the title IV Phase |
al l omances for all of the States in the control region, and
maki ng a 50 percent reduction for the 2010 cap and a 65
percent reduction for the 2015 cap. This results in a first
phase SQ2 cap of about 3.9 mllion tons and a second phase
cap of about 2.7 mllion tons, in the 28-State and DC
control region

Model i ng predicts nati onwi de SO2 em ssions of about 5.4
mllion tons in 2015 with today’s proposed controls. (This
conpares to approximately 9.1 mllion tons w thout today’s
proposed controls.) Predicted emssions in the 28-State and
DC region that EPA is proposing to find significantly
contribute to PM2.5 nonattai nment are about 4.6 mllion tons
in 2015. (These em ssion estimates are from nodel i ng using
the 48-State region as descri bed above.) The projected SO2
em ssions are higher than the caps due to use of banked
al l owmances resulting fromthe incentive for early
reductions. Accordingly, the 2015 annual SO2 em ssions
reductions anount to about 3.7 mllion tons, and the 2010
annual SO2 em ssions reductions amount to about 3.6 mllion
t ons.

b. NOx Budgets for EGUs
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The EPA is proposing a two-phased annual NOx contr ol
program wth a first phase in 2010 and a second phase in
2015, which would apply to the sanme control region as the
SQ2 requirenents, that is, 28-States and DC. |In addition,
Connecticut would be required to control NOx during the
ozone season.

On a regionwi de basis, the control requirenments EPA is
proposi ng would result in a total EGU NOx budget of about
1.6 mllion tons in 2010 and 1.3 mllion tons in 2015, in
the 28-State and DC region that would be affected by today’s
rul emaki ng (assum ng each State controlled only EGJs and
t her eby subjected thenselves to the proposed caps). In
addition, the control requirements would | ead to 2015 annual
NOx em ssions reductions of about 1.8 mllion tons fromthe
base case, and 2010 annual NOx em ssions reductions of about
1.5 mllion tons fromthe base case.

Cal cul ating the regi onwi de budget and em ssions
reductions requirenents serve the sane purposes as in the
case of SO2, described above. Qur nethodol ogy proposed
t oday determ nes historical annual heat input data for Acid
Rain Programunits in the applicable States and nultiplies
by 0.15 I b/mBtu (for 2010) and 0.125 | b/mBtu (for 2015) to
determ ne total annual NOx mass. For the annual heat input
values to use in this fornmula, EPA proposes to take the

hi ghest annual heat input for any year from 1999 t hrough
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2002 for each applicable State. This proposed approach
provi des a regi onwi de budget that is approximtely 37,500
tons nore than the budget that would result fromusing the
hi ghest annual regional heat input for any of the 4 years,
and nearly 75,000 tons nore than using the average regional
heat input for the 4-year period. W believe that this
cushion provides for a reasonable adjustnent to reflect that
there are sone non-Acid Rain units that operate in these
States that will be subject to the proposed budgets.

Not e that EPA proposes today that Connecti cut
contributes significantly to downwi nd ozone nonatt ai nnent,
but not to fine particle nonattainnent. Thus, Connecti cut
woul d not be subject to an annual NOx control requirenent,
and is not included in the 28-State and DC regi on we are
proposi ng for annual controls. Connecticut would be subject
to an ozone season-only NOx cap.?® Because Connecticut is
required to nmake reductions only during the ozone season,
conpliance for sources would not be required to begin until
May 1, 2010. |If Connecticut chooses to participate in the
regi onal trading programon an annual basis, conpliance

woul d begin on January 1, 2010.

8 | f Connecticut, or any State subject to an existing NOx
ozone season-only budget program chooses to participate in
the interstate NOx tradi ng program proposed today, that
State woul d need to operate under an annual NOx cap rather
t han ozone season only. Interstate trading is discussed in
nore detail in section VIII, bel ow
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Al t hough EPA proposes to determ ne the regi onw de
amount of EGU NOx em ssions by using historic heat input and
em ssion rates of 0.15 I b/mBtu and 0. 125 | b/ mBtu, we take
comment on using, instead, heat input projected to the
i npl ementation years of 2010 and 2015 and/or different
em ssion rates. Under this approach, we take comrent on
whet her to use the same nethod for projecting heat input as
used in the NOx SIP Call, or a different nethod. The NOx
SIP Call nethod is described in 67 FR 21868 (May 1, 2002).
2. State-by-State Em ssions Reductions Requirenents and EGU
Budget s

This section describes the methodol ogi es used for
apportioni ng regi onwi de enission reduction requirenents or
budgets to the individual States. State budgets may be set
wi th a nethodol ogy different fromthat used in setting the
regi onwi de budgets, for reasons described in this section.

In practice, if States control EGUs and participate in
the regional trading program the choice of nmethod used to
i npose State-by-State reduction requirenents nmakes little
difference in terns of total regionwi de SO2 and NOx
em ssions. The cap and trade framework woul d encourage
| east-cost conpliance over the region, an outcone that does
not depend on the individual State budgets.

However, the distribution of budgets to the States is

inmportant in that it can have econom c inpacts on the
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State’s sources. Should a State receive a disproportionate
share of the regi onwi de budget, there would be fewer
al l owances to allocate to its sources. This may adversely
af fect conpliance costs for sources within that State as
they are forced to increase their | evel of em ssion control
or becanme net buyers fromsources in States that may have
received a greater share of regionw de cap.

For SO2, we propose determning State SO2 budgets for
EGUs on the basis of title IV allowances, which is in |line
with the planned interactions of this rule with title IV of
t he CAA Amendnents. See section VIII for a nore detail ed
di scussion of interactions with title I'V. Such budgets
woul d be easy to understand, would be straightforward to
set, would reflect previously inplenented allocations and
woul d al l ow for the snpothest transition to the new program
proposed today.

For the proposed 28 State SO2 control region, the
proposed annual State EGU SO2 budgets are presented in Table

VI -9, bel ow.
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Table VI-9. 28-States and District of Col unbia Annual EGU

SO2 Budget s
St at e 28-St ate SO2 28-State SO2
Budget 2010 (tons) Budget 2015(tons)
Al abama 157, 629 110, 340
Ar kansas 48,716 34,101
Del awar e 22,417 15, 692
District of Colunbia 708 495
Fl ori da 253,525 177, 468
Georgi a 213,120 149, 184
Illinois 192,728 134, 909
I ndi ana 254,674 178, 272
| owa 64,114 44,879
Kansas 58, 321 40, 825
Kent ucky 188, 829 132,180
Loui si ana 59, 965 41,976
Maryl and 70,718 49, 502
Massachusetts 82, 585 57,810
M chi gan 178, 658 125, 061
M nnesot a 50, 002 35,001
M ssi ssi ppi 33,773 23,641
M ssouri 137, 255 96, 078
New Jer sey 32,401 22,681
New Yor k 135,179 94,625
Nort h Carolina 137, 383 96, 168
Chi o 333,619 233,533
Pennsyl vani a 276,072 193, 250
Sout h Carolina 57,288 40, 101
Tennessee 137, 256 96, 079
Texas 321, 041 224,729
Virginia 63, 497 44, 448
West Virginia 215, 945 151, 162
W sconsin 87,290 61, 103
Tot al 3,864, 708 2, 705, 293

If alternatively, EPA were to adopt an 0.10 pg/n? as

the air quality criterion, Oklahoma and North Dakota woul d
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al so receive SO2 budgets. klahoma’s 2010 State SO2 budget
woul d be 63,328 tons and its 2015 SO2 budget woul d be 44, 330
tons. North Dakota’s 2010 SO2 budget woul d be 82,510 tons
and its 2015 SO2 budget woul d be 57,757 tons.

If the State EGU SO2 budget is entirely based on the
title IVretirement ratio, then the budget would equal the
title 'V allowances nmultiplied by the retirement ratio (as
di scussed earlier in this section). However, under the CAA,
the title IV SO2 all owances are allocated on the basis of
activity as of 1985, and as a result, they do not take into
account any of the significant changes and growmh in the
sectors since that tine.

An alternate nethod of determining State SO2 EGU
budgets woul d consist of two parts:

1) The first part of the budget would be based on title IV
allocations - but with a tighter title IV retirenent ratio
t han that proposed for the region.

2) The tighter retirenent ratio would result in some
un-al |l ocated EQU al | owances (reflecting the difference

bet ween the regi onwi de budget and State budgets cal cul at ed
based on part (1)). These could be allocated to States
budgets for their non-title IV EGJs, or as a way to

redi stribute or update allowances to the title IV EGUs.
This allocation could be done on the basis of nethods

di scussed in nore detail below. Such a two-part EGU budget
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woul d recogni ze the fact that the sector has grown and
changed since title IV allocations were initially made.

For NOx, we propose determ ning State NOx budgets for
EGUs on the basis of current/historic heat input rates.

Regi onwi de budgets woul d be distributed to States based on
an average of several years of historical data. W are
proposing to use data from 1999 to 2002.

A simlar approach was taken by the SO2 program under
title 'V of the CAA. As a result, States with significant
projected increases in gromh were required to either: (1)
reduce their em ssions further, or (2) burn fuel nore
efficiently in order to conpensate. (For such States, the
ability to trade em ssions regi onwi de was particularly
attractive because States with | ow i ncreases or decreases in
utilization could trade em ssions with States having
significantly increased utilization).

Most of the States within the proposed control region
are part of the NOx SIP Call, with a regi onwi de budget that
on a seasonal basis constrains increases in NOx em ssions
for the region as a whole. States with high growth
(measured froma historic baseline to the start of the new
program woul d al ready be provided incentives to control NOx
em ssions as they would need to use additional NOx SIP Cal
al l omances to emt during the ozone season. Consequently,

growh in generation in the years after the proposed State
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budget s have been set would not necessarily lead to
i ncreased em ssions. Furthernore, the majority of the
grow h (of heat input, or output) through 2010 is expected
to be net by recently built natural gas units, with no SO2
and very | ow NOx em ssi ons.

Such an option is also appropriate to consider if it is
deci ded that SO2 budgets for non-title |V sources should be
devel oped as expl ai ned bel ow.

Anmong t he advant ages of a budget net hodol ogy based on
historic/current activity is that it is relatively sinple to
i npl enent and woul d not need to be changed as a result of
future data.

For the proposed 28 State Annual NOx control region,

t he proposed annual State EGU NOx budgets based on this

nmet hodol ogy are presented in Table VI-10, bel ow

Table VI-10. 28-States and District of Col unbia Annual EGU

NOx Budget s
State 28-State NOx Budget 28-State NOx Budget
2010(tons) 2015(tons)
Al abama 67,414 56,178
Ar kansas 24,916 20, 763
Del awar e 5,039 4,199
District of Col unbia 215 179
Fl ori da 115, 489 96, 241
Georgi a 63,567 52,973
IIlinois 73,613 61, 344
I ndi ana 102, 283 85, 235
| owa 30, 454 25,378
Kansas 32,433 27,027
Kent ucky 77,929 64, 940
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Loui si ana 47, 333 39, 444
Maryl and 26, 604 22,170
Massachusetts 19, 624 16, 353
M chi gan 60, 199 50, 165
M nnesot a 29, 300 24, 417
M ssi ssi ppi 21,930 18, 275
M ssouri 56, 564 47,137
New Jersey 9, 893 8, 245
New Yor k 52,448 43,707
North Carolina 55, 756 46, 463
Ohi o 101, 692 84,743
Pennsyl vani a 84,542 70, 452
Sout h Carolina 30, 892 25, 743
Tennessee 47,734 39,778
Texas 224,181 186, 818
Virginia 31, 083 25,903
West Virginia 68, 227 56, 856
W sconsin 39, 039 32,533
Tot al 1,600, 392 1, 333, 660

If alternatively,
the air quality criterion,
al so recei ve annual

EGU NOx budgets for all

NOx budget s.

EPA were to adopt an 0.10 pg/n? as

Gkl ahoma and North Dakota woul d

The proposed annual State

30 States based on the proposed

nmet hodol ogy are presented in Table VI-11 bel ow.

Table VI-11. 30-State and District of Colunbia Annual EGU
NOx Budget s
St at e 30- St at e NOx 30- St ate NOx
Budget 2010 (tons) Budget 2015 (tons)
Al abama 67, 415 56,179
Ar kansas 24,916 20, 763
Del awar e 5, 039 4,199
District of Colunmbia 215 179
Fl ori da 115, 490 96, 242
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Georgi a 63,568 52,973
Illinois 73,614 61, 345
I ndi ana 102, 283 85, 236
| owa 30, 454 25,378
Kansas 32,433 27,027
Kent ucky 77,929 64,941
Loui si ana 47, 333 39, 445
Maryl and 26, 604 22,170
Massachusetts 19, 624 16, 353
M chi gan 60, 199 50, 166
M nnesot a 29, 300 24,417
M ssi ssi ppi 21,930 18, 275
M ssouri 56, 565 47,137
New Jersey 9, 894 8, 245
New Yor k 52, 448 43, 707
North Carolina 55, 756 46, 463
Nort h Dakot a 26,570 22,141
Ohi o 101, 693 84,744
Okl ahoma 41, 293 34,411
Pennsyl vani a 84,543 70, 452
Sout h Carolina 30, 892 25, 744
Tennessee 47, 734 39,778
Texas 224,183 186, 819
Virginia 31,083 25,903
West Virginia 68, 227 56, 856
W sconsin 39, 040 32,533
Tot al 1,668, 268 1, 390, 223

There are two different metrics that EPA could use for

determ ning alternate State EGJ NOx budgets.

i ncl ude:

These netrics

1) Pro-rated em ssions |levels (budgets based on reductions

in em ssions |levels),
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2) Pro-rated share of Qutput (kwh) (budgets based on their
out put (sane | b/ kwh rate))
W solicit comment on the use of these different nethods.

There are options for inplenmenting the heat input-based
budget and the two different netrics in determ ning actual
State budgets. Budgets could be based on projected | evels
(cal cul ated by taking historical |evel and applying growh
rates, or directly taking |l evels projected by IPM.

The net hodol ogy used in the NOx SIP Call (setting State
budgets by applying State-specific growh rates for heat
input) is an exanple of this approach. (67 FR 21868; My 1,
2002) Alternatively, it would be possible to use heat input
or output as projected directly by IPMin the setting of
budgets. This woul d have the benefit of being consistent
wi th the nmethodol ogy for determning cost. W would al so
have projections for relevant years, and there would be
little disconnect between the years used to devel op growth
rates and the years to which growh rates are applied.
However, under such a nethodology, it would be difficult to
adj ust budgets if we receive comments about mssing units.
We solicit comrent on these options.

As noted above, EPA proposes that Connecti cut
contributes significantly to ozone nonattai nnent areas, but
not to fine particle nonattai nnment areas. Thus, Connecti cut

woul d not be subject to proposed annual SO2 and NOx
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controls, but would be subject to ozone season-only NOx
control requirements. W propose an ozone-season EGU NOx
control level of 4,360 tons in 2010 and about 3,633 tons in
2015.

| f Connecticut (or any State subject to an existing NOx
ozone season-only budget program chooses to participate in
the interstate tradi ng program proposed today, that State
woul d need to operate under an annual NOx cap rather than
ozone season only. Interstate trading is discussed in nore
detail in section VIII of this preanble. The EPA proposes
an annual NOx control |evel of about 9,283 tons in 2010 and
7,735 tons in 2015, if Connecticut were to participate in
today’ s proposed interstate tradi ng programon an annual
basi s.

The EPA cal cul ated these proposed | evels using the 1999
Acid Rain Programreported heat inputs for Connecticut. The
ozone-season | evel was cal culated by nmultiplying the
reported ozone-season heat inputs by 0.15 | b/mBtu for 2010
and 0.125 | b/mBtu for 2015. The proposed annual |evel was
determ ned by nultiplying the reported annual heat input by
0.15 | b/ mBtu for 2010 and 0.125 | b/mBtu for 2015. W
reviewed reported Acid Rain Program heat inputs for the
years 1999 through 2002, and sel ected 1999 data for
cal cul ating these proposed | evels because the 1999

Connecti cut heat input was higher than the other 3 years
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considered, and this is simlar to the way the regi onw de
proposed control |evels were cal cul at ed.

The EPA al so takes conment on an alternate way to
cal cul ate a NOx budget for Connecticut that woul d be
entirely consistent with the way that the budgets were
calculated for other States. Under this nethodol ogy, EPA
woul d cal cul ate regi on wi de NOx budgets for both the ozone
season and non ozone season using State by State heat input
data for the highest year between 1999 and 2002 and
multiplying it by 0.15 I bs/mBtu for 2010 and 0. 125
| bs/mBtu for 2015. Both ozone season and non-ozone season
State budgets woul d be cal cul ated by giving States their
pro-rated share of the budget based on annual heat input
fromthe years 1999 to 2002. For States required to make
year-round reductions, their budgets would be based on the
sum of their ozone-season and non-ozone season heat input.
For a State such as Connecticut that was only required to
make ozone-season reductions, its ozone-season budget woul d
be based upon its share of the ozone-season budget. |If
Connecticut decided to participate on an annual basis, its
budget would be calculated |ike all other States.
E. Budgets for Use By States Choosing to Control Non-EGU
Source Categories

Wiile EPA is not proposing to assume any em SSions

reductions from other source categories (e.g., non-EGJ
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stationary sources, area sources and nobil e sources), States
may elect to obtain sonme or all of the required em ssions
reductions fromother source categories. In this case, EGUs
within the State would not be able to participate in the cap
and trade prograns.

If a State chooses to obtain sone but not all of its
required reductions fromEGUs, it would set an EGU SO2
budget and/or an EGJ NOx budget, at sone |evel higher than
shown in Tables VI-9 and VI-10. The State nust also (1)
devel op basel i ne em ssions sub-inventories for all non-EGJ
sectors for 2010 and 2015, (2) divide the portion of the
required em ssions reductions that it will not obtain from
EGUs (i.e., the difference between its sel ected EGJ budget
for SO2 or NOx and the budget listed in Tables VI-9 or
VI -10) anong the non- EGQUJ source sectors in any manner it
chooses, (3) subtract these em ssions reductions fromthe
correspondi ng em ssions sub-inventories to arrive at the
em ssions budget for each sector, and (4) adopt measures
that are projected to achi eve those budgets. Conpliance
with all of these control neasures woul d be enforceable.
Section VII explains the role of em ssion budgets for
non- EGU sectors in nore detail. W plan to propose in the
SNPR requirenments to ensure the accuracy of the baseline

em ssi on sub-inventori es.
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We believe it is unlikely that any State will choose to
obtain all or part of the required SO2 and NOx em ssion
reductions from sources other than EGUs, but we do wish to
offer States this alternative if equal reductions can be
obtained. The SNPR will propose specific em ssion
reductions for this purpose, or provisions for determning
t hese em ssion reduction quantities. Once these are
determ ned, the four steps described in the previous
par agraph will apply.

F. Timng and Process for Setting Baseline Inventories and
Sub-inventories

In the NOx SIP Call, EPA pronul gated a NOx em ssion
reduction requirenment for each State (as we propose here for
SO2 and NOx). W also promnul gated basel i ne sub-inventories
for each State for five sectors (EGQJ, non-EQUJ, area,
non-road, and hi ghway) which sunmmed to an overall baseline
inventory. Finally, the NOx SIP Call rule contained a table
of State-by-State NOx em ssions budgets, devel oped by
subtracting the required NOx em ssion reduction fromthe
overall baseline NOx inventory.

Today, we are proposing specific EGJ budgets for
affected States for the purposes of the nodel trading
program but we are not proposing any baseline
sub-inventories. There is no need for baseline

sub-inventories to be established by rule for States
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choosing to participate in the nodel trading prograns. As
expl ained in section VI.E above, we propose that if a State
chooses to obtain some of the required em ssion reductions
from non- EGU sources, the baseline sub-inventories and the
sector budgets shoul d be devel oped by the State itself and
be subject to EPA approval as part of the transport SIP. In
this way, baseline sub-inventories and sector budgets wll
reflect updates to newer em ssion estinmation nethods, nore
recent data on current em ssions, and updated projection
nmet hods. This will increase the certainty that the required
em ssion reductions will be achieved in practice.

W invite conmment at this tine on what assunptions and
nmet hods for establishing sector inventories should be
specified in the suppl enental proposal and final rule. 1In
the NOx SIP Call, for exanple, we said that em ssions
reducti ons from subsequent Federal rules nust be
incorporated into the baseline sector inventories. Cear
rul es regarding determ nation of historical em ssions,
devel opnent of growth factors, estimation of rule
effectiveness, and credibility of State-adopted neasures may
al so be needed.

Section |V, above, presents the baseline em ssion
proj ections that have been used in the air quality nodeling

t hat supports today's proposal. W w il be updating these
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baseline inventories for the final rule to incorporate newer
data and net hods.
G Comment on Em ssions Caps and Budget Program

Wiile EPA's analysis indicates that the availability of
boi | ermaker labor will be a limting factor in first phase
scrubber installations, the Agency is soliciting comment on
this analysis. |In particular, we’'re asking for conmrent on
whet her there m ght be alternative post-conbustion
technol ogies that could reduce SO2 em ssions in a nmanner
equal |y cost-effective as scrubbers, but that woul dn’t
requi re as nmuch boil ermaker |abor. Exanples m ght include
mul ti-pol |l utant technol ogi es (boil ermaker | abor m ght be
| ess constrained if single technologies can be installed to
reduce both SO and NOx). W also solicit comrent on
whet her advanced coal preparation processes m ght provide
hi ghly cost effective em ssion reductions. W solicit
comment on whet her such alternative technol ogies wll be
commercialized by 2010, and what the costs wll be.

I n addition, EPA seeks comment on whether other factors
such as other EPA regulatory actions will create an increase
in boilermaker demand earlier than today’s proposal (pre-
2007), resulting in growh in the nunber of boil ermakers
that could be used to install controls required under this

programin 2007 and beyond. W solicit comments on whet her
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ot her factors might increase demand for boil ermakers in
advance of 2007, and what these factors woul d be.

As noted above, EPA is proposing to require SO2 and NOx
to be reduced by simlar percentages in the first phase of
today’s proposed rule, given the limted supply of labor to
install controls at electric generating units. An
alternative would be to give priority to SO2 control in the
first phase, and postpone sunmertinme NOx reductions for a
couple of years. This would focus limted | abor resources
on SO2 control to reduce the sulfate conmponent of PM2.5 as
qgui ckly as possible. This approach could achieve nore early
PM2.5 reductions and m ght help some PM2.5 nonattai nment
areas attain earlier. On the one hand, based on the
anal ysis of section Xl, the quantified benefits from PM
control are generally larger than those for ozone.
Nevert hel ess, the tradeoff would be that ozone reductions
under the interstate air quality rule would be postponed.
Because many ozone areas will be required to attain in 2010,
fewer projected ozone nonattai nment areas woul d be hel ped by
the interstate air quality rule. A nunber of areas required
to attain in 2010 (and perhaps sonme 2013 areas as wel l)
woul d i ncur greater |ocal control costs to attain on tine,
or achieve less inprovenent in ozone |levels. W request
comment on the relative nmerits of the proposed approach and

this alternative, considering public health, costs, and
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equity. More generally, EPA seeks comment on the m x of
first phase SO2 and NOx reductions that represents the
proper bal ance between the goals of reducing PM2.5 transport
and ozone transport in the near term

Addi tionally, EPA seeks comment on the |evel of the
second phase caps and the resulting division of
responsi bility between local and interstate transport
sources. Wuld a less stringent or nore stringent |evel of
transport control |ower total costs of attainment, or better
address equity issues? Has EPA identified the appropriate
| evel of control as highly cost effective? Should the
Agency reduce the second-phase reductions (or raise the
second- phase caps) for NOx and SO2, and thereby | eave nore
of the em ssions reductions burden to the individual States
preparing plans for neeting air quality standards in each
nonattai nnent area? O should the second-phase em ssions
reductions be increased (or the caps be nade lower) in an
effort to give nore help to States through regional controls
t hat achi eve greater reductions and benefits while remnaining
cost effective? For exanple, rather than basing the 2015
caps on a 65 percent reduction fromtitle IV |levels, should
t hey be based on a 55 percent reduction or a 75 percent
reducti on?

The EPA al so requests comrent on the timng of each

phase of the cap and trade program Regarding the first
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phase, EPA notes that the January 1, 2010 NOx conpli ance
date occurs after the | ast ozone season that influences the
attai nnment status of the “noderate” 8-hour ozone
nonattai nnent areas that will receive an attai nnent date no
|ater than April 2010. W also note that its analysis
indicates that the level of control in the first phase is
constrai ned by the amobunt of control equipnent that can be
installed by a limted |abor force, and providing an earlier
conpl i ance deadline m ght reduce the reductions feasible in
the first phase. W request comment on whether the first
phase deadline should be as proposed, or adjusted earlier or
later, in light of these conpeting factors.

For SQ2, if States choose to control EGUs through the
nodel cap and trade program em ssions banking provides
incentives that |lead to steadily declining em ssions and
thus results in additional benefits before the 2010 and 2015
reductions. However, it appears that it would hel p several
States to reach attai nnent by CAA deadlines if the second
phase em ssions cap went into effect earlier, especially for
NOx. This needs to be bal anced against the ability of the
power industry to do substantially nore at that tinme. The
EPA is soliciting coment on the timng of the second phase.

The EPA strongly encourages each State to consider
reserving a portion of its allowance budget for an auction.

Proceeds fromthe auction would be fully retained by the
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State to be used as they see fit. Sonme possible suggestions
for auction revenue that States nmay want to choose w Il be
further explored in a supplenental notice. For exanple, a
State could devel op a programthat uses the revenue to
provide incentives for additional |ocal reductions within
nonatt ai nnent areas.

The EPA sees benefits in requiring States to reserve a
portion of their budgets for auction, but has concerns about
whet her such a requirenent would intrude on State
prerogatives. See Virginia v. EPA 108 F.3d 1397 (D.C. Cr.
1997). W solicit comment on this issue.

H. Budgets for Federally-Recognized Tribes

In the 1990 CAA anendnents, Congress recogni zed our
obligation to treat Tribes in a manner simlar to States.
Currently, we are not aware of any EGUs in Indian country in
the eastern and central U S. that could potentially be
affected by the transport rule.

The Tribal air prograns are relatively new and Tri bes
are just now establishing their capacity to develop air
gual ity managenent plans and beginning to participate in
national policy setting processes such as this rul emaking.
In addition, past Federal policy limted the econonic
devel opment and t hus the nunber of eni ssions sources that
m ght ot herwi se have been built on Tribal |ands. However,

many Tribes are currently encouragi ng econom ¢ devel opnent
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on their lands, particularly in the area of energy
generati on.

In the NOx SIP Call, EPA did not explicitly consider
the issue of Tribal |ands and we made no specific provisions
for them One consequence is that Tribal inplenmentation
pl ans — even ones that cover new or existing sources on
Tribal lands — apparently are not subject to any of the
requi renents of the NOx SIP Call rule. W now realize that
we shoul d adopt specific provisions for Tribal lands in
today’ s proposed rul enaking. For States, which have
substantial em ssions now and correspondi ng i npacts on
nonattai nnent in other States, we have focused in this
proposal on what em ssions reductions are needed to
elimnate existing significant contributions to
nonattai nnment. For Tribes, since there are few sources on
Tri bal |ands now and no EGUs, we shoul d consider what
i ncreases are possible w thout causing significant
contributions to nonattainment in State |ands and ot her
Tri bal | ands.

Title IV SO2 al |l owances have been provided to EGUs.
Because there are no EGUs on Tribal lands, title IV
al | ownances have not been awarded to any EGUs on Tri bal
lands. Additionally, wthout EGUs there is no historical
heat input for use in calculating an all owance budget for

NOx for Tribal lands. |In our discussions prior to this
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proposal, Tribal representatives have expressed concern that
budget s based on existing em ssions effectively exclude them
fromthe programunl ess Tribes buy all owances fromthe
surrounding States. If Tribes do buy all owances, they wl|
be effectively subsidizing the devel opnent and i nadequate
envi ronment al planning of surrounding States. In this
rul emaki ng, we are taking into consideration the past
inequities created by Federal policy and traditionally
depressed devel opment in Indian country, as well as the need
to make progress in air quality.

W are not proposing specific provisions for Tribal
| ands today. W invite comment generally and on the
foll owi ng specific questions regarding all owance all ocation
to Tri bes:
(1) Should all owance budgets for Tribes be created by the
rule separately from State al |l owance budgets, or be deducted
fromthe proposed State budgets? On what basis or criteria
shoul d either approach be inplenented?
(2) Alternatively, should the rule set an all owance pool for
Tribes in the aggregate with sonme further process by EPA or
by the Tribes collectively to allocate the allowances to
specific Tribes? Should the allowance allocation issues be
deferred entirely to separate action(s) later? Should any
i edi ate or eventual allocations to individual Tribes be

based on current enissions, existing contracts for new
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sources, popul ation, |and base, or sone other factor(s)?
Sonme Tribes may have concerns that deferral of allowance
all ocations to individual Tribes does not adequately
recogni ze the sovereignty of individual Tribal nations.
There may al so be concern that continued uncertainty in the
al | ownances available to the individual Tribes nay discourage
pl anni ng for devel opnent.
(3) Should all owances be tradeabl e anong Tri bes once
al | ocated? Shoul d they be bankabl e?
(4) Because the SIPs do not generally apply in Indian
country, the system for regulating sources on Tribal |and
for purposes of limting transport will need to be
i npl enented through either a Tribal inplenmentation plan or a
Federal inplenentation plan. W invite conmment on the best
mechani smto i npl enent the budgets.

We recogni ze that information on econom c devel opnent
and potential for growh may be sensitive for the Tribes to
share with EPA or a public docket. W request input from
the Tribes on how to determ ne the all owance needs for the
Tri bes.

VII. State Inplenentation Plan Schedul es and Requirenents

This section describes the dates for submttal and
i npl enentation of the interstate transport SIPs that today
we propose to require, and discusses those dates in the

context of the attai nnent dates and SIP submttal
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requi renents for the downwi nd nonattai nment areas. In
addition, this section describes the required SIP el enents
that we propose today.
A State I nplenmentation Plan Schedul es
1. State Inplenentation Plan Subm ssion Schedul e

Clean Air Act section 110(a)(1l) requires each State to

submt a SIP to EPA “within 3 years ... after the
pronmul gation of a [ NAAQS] (or any revision thereof).”
Section 110(a)(2) nmakes clear that this SIP nmust include,
anong ot her things, the “good neighbor” provisions required
under section 110(a)(2)(D). These provisions may be read
together to require that each upwind State submt, within
three years of a NAAQS revision, SIPs that address the
section 110(a)(2)(D) requirenent.

The PM2.5 and 8-hour ozone NAAQS revisions were issued
in July 1997. More than 3 years have al ready el apsed since
pronul gati on of the NAAQS, and States have not submtted
SIPs to address their section 110(a)(2)(D) obligations under
the new NAAQS. W further recognize that until recently,
there was substantial uncertainty as to whet her each NAAQS
woul d be remanded to EPA, and that this uncertainty woul d,
as a practical matter, render nore conplex the upw nd
States’ task of devel oping transport SIPs.

In addition, today s proposal nmakes avail able a great

deal of data and anal ysis concerning air quality and control
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costs, as well as policy judgnents from EPA concerning the
appropriate criteria for determ ning whether upw nd sources
contribute significantly to downw nd nonattai nment under
section 110(a)(2)(D). W recognize that States would face
great difficulties in developing transport SIPs w thout
these data and policies. In light of these factors and the
fact that States can no |l onger neet the original three-year
subnmittal date, we are proposing that SIPs to reduce
interstate transport, as required by this proposal, be
subnmitted as expeditiously as practicable, but no later than
18 months fromthe date of promulgation. The EPA intends to
pronmul gate today’ s proposed rul e between approxi mately
Decenber 2004 and June 2005. 1In this case, the SIPs
required today woul d be due between approximtely July and
Decenber 2006.

By conparison, in the NOx SIP Call rul emaki ng, EPA
provided 12 nonths for the affected States to submt their
SIP revisions. One of the factors that we considered in
setting that 12-nonth period was that upw nd States had
al ready, as part of the Ozone Transport Assessnent G oup
process begun three years before the NOx SIP Cal
rul emaki ng, been given the opportunity to consider avail able
control options.

Since today’ s proposal requires affected States to

control both SO2 and NOx em ssions, and to do so for the
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pur pose of addressing both the PM2.5 and 8-hour ozone NAAQS,
we believe it is reasonable to allow affected States nore
time than was allotted in the NOx SIP Call to devel op and
submt transport SIPs. Since we plan to finalize this rule
no | ater than m d-2005, SIP submittals would be due no |ater
than the end of 2006. Under this schedule, upwi nd States’
transport SIPs would be due before the downw nd States’
PM2. 5 and 8-hour ozone nonattai nnment SIPs, under CAA section
172(b). We expect that the downw nd States’ 8-hour ozone
nonattai nnment area SIPs will be due by May 2007, and their
nonattai nment SIPs for PM2.5 by January 2008. 2

The SIP submittal date proposed today shoul d be
considered in the context of the downw nd nonattai nnent area
SI P submittal schedules and attai nnent dates. Under CAA
section 172(b), the downw nd nonattai nnent SIPs are due no
| ater than three years after the designations. The EPA
expects to designate PM2.5 areas by Decenber 31, 2004, and
to require the nonattai nnent area SIPs by three years of the
designation. The EPA is required to designate 8-hour ozone
areas by April 15, 2004, with an effective date of May 2004,
and to require the nonattai nment area SIPs by three years of

t he designati on.

8 The actual dates will be determ ned by rel evant
provisions in the CAA and EPA's interpretation of these
provi sions published in upcomng inplenentation rules for
the PM2.5 and 8- hour ozone NAAQS.
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Accordingly, today’ s proposal requires the submttal of
the upwi nd transport SIPs before the downw nd nonattai nnent
area SIPs will be due. This sequence is consistent with the
provi sions of both section 110(a)(1)-(2), which provides
that the submttal period for the transport SIPs runs from
the earlier date of the NAAQS revision; and section 172(b),
whi ch provides that the submittal period for the
nonattai nnent area SIPs runs fromthe |ater date of
desi gnati on

The earlier submttal date for transport SIPs is al so
consi stent with sound policy considerations. The upw nd
reductions required today will facilitate attai nment
pl anni ng by the downw nd States. Further, nost of the
downwi nd States that will benefit by today’s rul emaking are
t henmsel ves upwi nd contributors to problens further downw nd
and, thus, are subject to the sane requirenents as the
States further upwi nd. The reductions these downw nd St ates
nmust inplement due to their additional role as upwi nd States
will help reduce their own PM2.5 and 8- hour ozone probl ens
on the same schedul e as emi ssions reductions for the upw nd
St at es.
2. Inplenmentation Schedul e

Section 110(a)(2)(D) requires SIPs to “contain adequate
provisions ... prohibiting ... [emssions that] w |

contribute significantly to nonattainment in ... any other
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State....” The phrase “will ... contribute significantly”
suggests that EPA should establish the significance of the
em ssions’ contribution, and require their prohibition, as
of atinme in the future. However, the provision does not,
by its terns, indicate the applicable date in the future;
nor does it address the future period of tine.

For today’s proposal, EPA believes that determning
significant contribution as of 2010, and requiring
i npl enentation of the reductions by January 1, 2010, is a
reasonabl e application of the statutory provisions. As
di scussed in section VI, em ssions controls for EGUs nmay be
feasibly inplenmented by that time. As a result, January 1,
2010 is the date by which we can confidently predict that
hi ghly cost-effective em ssion reductions from EGJs can
begi n, considering cost broadly to enconpass many factors,
i ncluding engineering feasibility and electricity supply
reliability risks.

Em ssions reductions by this date will also provide
significant air quality benefits to the downw nd

nonattai nnent areas. W expect that the attainment date for

nurmer ous downwi nd areas will be 2010 or later, so that these
reductions will facilitate attai nnent. For ozone
nonattai nnent areas, the reductions will reduce the anmount

of nonattai nnent. For PMR.5 nonattai nnent areas, the

reductions will have the sane effect, and help bring those
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areas into attainment. |ndeed, we believe that the
anticipation of the optional trading program beginning in
2010 will create incentives for reductions in SO2 em ssions
prior to that date. Therefore, today’s proposal wll have
benefits for progress towards attai nment with the PM2. 5
NAAQS in the years between finalization of this rule and
2010. Further discussion of these air quality benefits is
included in section I X

As discussed in section VI, feasibility considerations
warrant deferring a portion of the em ssions reductions to
2015. As discussed in section | X, these reductions wll
provide air quality benefits at that tinme, as well, and, as
in the case with the 2010 em ssion reductions, we expect
that the anticipation of tighter controls will likely |ead
to SO2 em ssions reductions prior to 2015.
B. State Inplenentation Plan Requirenments

Today’ s proposal requires States to submt SIPs that
contain controls sufficient to elimnate specified anmunts
of em ssions. The EPA determ ned these anounts through the
application of highly cost-effective controls to the EGQU
source category. The anpunt of the em ssions reduction is
determ ned by conparing the anount of EGU em ssions in the
base case — that is, in the absence of controls — to the
anount of em ssions after inplenentation of the controls.

Section VI contains a nore detail ed di scussion of the
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process for determ ning the anbunts of emi ssions in the base
case.

As noted el sewhere, EPA is gathering information
concerning certain other source categories. However, EPA
does not, at present, have information upon which to propose
a determnation that any other source categories may achieve
specific em ssions reductions at a cost that could be
consi dered highly cost effective.

To achi eve the required amobunt of em ssions reductions,
States nmay inpose emission limts on other sources — in
addition to EGUs — if they choose. The EPA is considering
what additional requirenments are needed to ensure that these
limts are nmet. Overarching considerations include whether
the requirenents (i) provide certainty that all em ssions
that EPA determned to contribute significantly will be
elimnated both at the State and regional level; (ii) ensure
that contributions will continue to be elimnated in future
years; and (iii) ensure that the control requirenents can be
feasi bly inpl enented.

The EPA considered two nain approaches to the SIP
requi renents: a budget (i.e., cap) approach, and an eni ssion
reducti on approach. The EPA is proposing a hybrid approach
that we believe incorporates the best el enents of both
approaches while mnimzing the shortfalls of both

appr oaches.
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1. The Budget Approach

In its nost rigorous form a budget approach woul d
require a statew de cap, that is, the capping of aggregate
em ssions fromall source categories in each State.
Mechani sms woul d be set up to ensure that the overall budget
was not exceeded. These nmechani sns coul d require individual
source categories to neet sub-budgets or could provide for
em ssion shifting between source categories. Subjecting
each State throughout the region to aggregate em ssions
budgets woul d provide great certainty that the anmount of
em ssions identified as contributing significantly to
nonatt ai nnent had been elimnated. This approach would al so
assure that the significant contribution was fully addressed
for future years because any increase in activity across
all em ssion sources would have to occur within the budget,
that is, wthout generating additional emssions. |If al
St ates applied such an approach, it would al so assure that
em ssions froma source within a given source category woul d
be permanently reduced and not nerely shifted to another
source within the region, as could occur if sources in one
State were controlled under a budget but simlar sources in
anot her State were not.

A less rigorous approach woul d require enforceable
budgets for only sone source categories, nanely, those that

were required to nake the em ssions reductions. Under this
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approach, there would be less certainty that all States wll
continue to not contribute significantly (in terns of the
air quality conponent) in future years because growth in
overall em ssions may still occur.

The U. S. EPA and State environnental agencies have
successfully applied budget approaches to certain source
categories and groups of source categories. For instance,
the title IV requirenents of the CAA applied a SO2 budget to
nost |large EGUs. The Ozone Transport Conm ssion (OTC) NOx
budget tradi ng program applied an ozone season NOx budget to
| arge EGQUs and non- EGU boil ers and turbines, and many States
have adopted the same approach to neet the requirenments of
the NOx SIP Call.® These successes denonstrate that budget
prograns can work for large stationary sources. These types
of sources can accurately nonitor em ssions at the unit
| evel , and these sources are nmanageabl e in nunber, so that
overall em ssions can be determ ned using this unit |evel
dat a.

On the other hand, there has been virtually no
experience with budget prograns for nobile and area sources,
due to challenges in accounting for em ssions fromthese

types of sources. Emi ssions fromthese sources are

8 These budget approaches authorize tradi ng anbng sources,
but ot her control nethodol ogies, such as enm ssion rate
controls, may also authorize trading. See U S. EPA
“I'nmproving Air Quality with Econom c |Incentive Prograns,”
(January 2001).
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typically estimated using em ssion factors and esti mat ed
em ssion data, so that there is nuch |less certainty about
t he accuracy of these anmounts of em ssions. Additionally,
monitoring at the unit level and tracking unit |evel
em ssions woul d be nmuch nore difficult because of the |arge
nunber of small sources invol ved.

As noted above, EPA believes that there are benefits
fromrequiring a State to inpose a cap on EGUs. W al so
believe that there woul d be benefits fromrequiring a State
to inpose a cap on any source category on which the State
i nposes controls. One benefit would be a permanent limt on
t he amount of em ssions fromthat category to assure the
reductions in emssions that significantly contribute to
nonattai nnent in affected downwind States. W solicit
comment on the approach of requiring States to i npose caps
on any source categories which the State chooses to regul ate
under the rul e proposed today.

2. The Em ssions Reduction Approach

Under the em ssions reduction approach, SIPs mnust
i npose control requirenents that typically consist of an
em ssion rate |imt or, possibly, application of a specified
type of technol ogy, but not an em ssions cap. These control
requi renents, when inplenmented by the affected sources in

t he inplenmentation years, nust result in the amount of



284

em ssion reductions that EPA required through the highly
cost-effective cal cul ati ons described in section VI.

Thi s approach is nost useful when a State chooses to
apply the control requirenents to a source category for
whi ch current source-nonitoring nethods do not permt
specific em ssions quantification for each source, and for
which shifts in enm ssions-generating activity are unlikely
to result fromthe control program This limtation in the
nmet hodol ogy may result because, anong ot her possible
reasons, (i) the source’s em ssions generating activities
are of a type for which no accurate quantification
nmet hodol ogy exists; (ii) such a nmethodol ogy woul d be
unr easonably expensive to apply to the source; or (iii) the
sources are too nunerous.

Even so, to ensure that the desired em ssions
reducti ons are achieved, this nethodol ogy requires accurate
basel i ne em ssion estimtes, which, as a practical matter,
may be difficult to develop in light of the uncertainties in
estimating em ssions fromthe affected source types. |If the
baseline estimates are high, States may achieve credit for
em ssions reductions they will not in fact achieve (by
reducing em ssions to a certain emssion rate fromthe
incorrectly high baseline em ssion rate). Additionally,
while this approach may assure sim/lar em ssions reductions

to the budget approach in the early years foll ow ng
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i npl enentation, growmh in activity levels in the controlled
source categories would likely lead to growmh in em ssions
in later years, which in turn may adversely affect downw nd
nonatt ai nnent areas.

Al t hough the em ssions reduction approach has
limtations, EPA believes it is the nost workabl e approach
for sone source categories, such as nobile and area sources,
for which there is little or no experience in using the
budget approach and for which the avail abl e em ssi ons
guantification techniques are too inprecise to support the
budget approach.

3. The EPA' s Proposed Hybrid Approach

The EPA proposes today to require each affected State
to submt a SIP containing control requirenments that wll
assure a specified amount of em ssions reductions. These
anmounts woul d be conputed with reference to specified
control levels for EGQUs, which EPA has determ ned to be
hi ghly cost effective.

States may neet their em ssions reduction requirenents
by i nposing controls on any source category they choose. |If
t hey choose the EGQUJ source category, they nust inpose a cap
because this category nmay feasibly inplenent a cap. |If
St ates choose to get em ssions reductions from other source
categories, they may inplenment the em ssions reduction

approach, that is, they need not inplenent caps, but rather
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may i npl enent other forms of controls. Even so, EPA
strongly encourages States to control source categories for
whi ch wor kabl e budget prograns can be devel oped, and to
require the budget approach for those sources to which it
can feasibly be applied.®

The EPA is proposing specific requirements that States
nmust neet, dependi ng on which source categories they choose
to control. These requirenents are intended to provide as
much certainty as possible that the controls will elimnate
the anbunts of significant contributions.
a. Requirenents If States Choose to Control EGUs

As expl ai ned above, States nust apply the budget
approach if they choose to control EGUs. That is, they nust
cap EGUs at the level that assures the appropriate anount of
reductions. W believe that this is the preferabl e approach
for conplying with today’ s proposed rule.

Mor eover, as discussed in sections VI and VIIl, States
that choose to allow their EGJUs to participate in EPA-
adm nistered interstate SO2 and NOx em ssions trading
program nust adhere to EPA's nodel trading rules, which we

intend to propose in the SNPR  For SO2 sources, these rules

8 |t should be noted that even if a State uses a budget
approach for a source category within the State, it is
possi bl e that production may shift to another part of the
transport region, so that the State’ s cl ai med em ssion
reductions may in fact sinply represent emi ssions shifted to
anot her part of the transport region.
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will require the States to allocate control obligations to
sources in a manner that mrrors the sources’ title IV
al  owance al |l ocations, although EPA is considering certain
vari ations that are described in section VI.

Wth respect to nonitoring, recordkeeping, and
reporting requirenents, nost EGJs are already subject to the
requi renents of 40 CFR part 75 to denonstrate conpliance
with the title IV SO provisions. In addition, nmany EGUs
are al so subject to part 75 due to SIP requirenments under
the NOx SIP Call. The EPA believes that part 75 provides
accurate and transparent accounting of em ssions fromthis
source category. Therefore, EPA proposes to require States,
if they apply controls to EGQUs, to subject EGUs to the
requi renents of part 75.

As explained in sections VI and VIII, today’'s proposed
SO2 em ssions reductions requirenent, when applied to EGJUs
subject to the title IV allowance prograns, would result in
a cap that, in turn, would create surplus title IV
al l omances. These surplus allowances, if allowed to be
traded, nmay have adverse inpacts in and outside of the
States directly affected by today's proposal. 1In
particular, the |arge nunber of these all owances that becone
avai | abl e may depress their price, which my |lead to even
nore of them being purchased and used in States not affected

by today’s proposed rule.
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To prevent these inpacts, EPA is proposing that SIPs
assure that the State’'s title IV all owances exceedi ng the
em ssions that the State’s EGJUs may emt under the rule
proposed today are not used in a manner that underm nes the
rule proposed today. As a practical matter, SIPs may need
to require the retirement or elimnation of certain of the
title 1V all owances. The nunber of retired or elim nated
al l omances may well equal the difference between the nunber
of title IV allowances allocated to a State and the SO2
budget that the State sets for EGUs under today’ s proposed
rule. For exanple, assune that a State’s EGJs are all ocated
a total 5,000 SO2 al |l owances under title IV (each all owance
aut hori zes one ton of SO2 enissions). Assune further that
today’s proposed rule requires the State to reduce its SQ2
em ssions by 2,500 tons. Assune even further that the State
chooses to achieve all of the required reductions from EGUs,
begi nning January 1, 2010. Under these circunstances, the
SI P nust include a nmechanismto retire or elimnate the
remai ni ng 2,500 al | owances.

The EPA believes that this proposed requirenent to
retire or elimnate surplus allowances applies regardl ess of
whet her or not a State participates in the EPA-nmanaged
trading system |[If the State does not participate in the
EPA- managed trading system it may choose the specific

nmethod to retire or elimnate surplus allowances fromits



289
sources. |If it chooses the EPA-managed tradi ng system it
nmust adhere to the provisions of the nodel trading rule,
which are broadly outlined in section VIII.

States may allow EGUs to denonstrate conpliance with
the State EGU SO2 em ssi on budget by using (i) allowances
that were banked (that is, issued for years earlier than the
year in which the source is denonstrating conpliance), or
(ii) title 1V allowances fromthe sane year purchased from
sources in other States.

b. Requirenents if States Choose to Control Sources O her
t han EGUs

If a State chooses to require em ssions reductions from
only EGUs, then its SIP revision submtted under the rule
proposed today need contain only provisions related to EGUs,
as descri bed above. The State need not adopt or submt,
under the rul e proposed today, any other provisions
concerni ng any other source categories.?®

On the other hand, if a State chooses to require
em ssions reductions from sources other than EGUs, the State
must adopt and submt SIP revisions, and supporting
docunent ati on, designed to quantify the anount of reductions
fromthe sources and to assure that the controls wll

achi eve that anount of reductions. The EPA is not proposing

8 Of course, the State may be obligated to submt SIP
revi sions covering other source categories under applicable
CAA provisions other than section 110(a)(2)(D).
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today that the State be required to cap those sources.
However, EPA solicits conment on whether to require States
that choose to control sources other than EGUs to cap those
sour ces.

To denonstrate the anount of em ssions reductions from
the controlled sources, the State nust take into account the
anount of em ssions attributable to the source category both
(i) in the base case — that is, in the inplenentation year
(2010 and 2015) wi thout assum ng SIP-required reductions
fromthat source category under today’ s proposed rule — and
(ii) in the control case. Both scenarios (base case and
control case) are necessary to deterni ne the anmount of
em ssions reductions that will result fromthe controls. As
not ed above, section VI contains a nore detail ed discussion
of the process for determ ning the anbunts of em ssions in
t he base case.

The EPA intends to propose in the SNPR nonitoring,
recor dkeepi ng, and reporting requirenents for sources other
than EGUs. Further, EPA intends to include proposed rule
| anguage for these requirenments. Comrenters will have an
opportunity to comrent follow ng publication of the SNPR
As a result, EPAis not soliciting conment on this subject
now. Even so, EPA intends to consider any comrents
submtted on this subject that coomenters may wish to

subm t .
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VIIl. Mdel Cap and Trade Program

In today’s action, we are outlining nmulti-State cap and
trade progranms for SO2 and NOx that States may choose as a
cost-effective mechanismto achieve the required air
em ssions reductions. Use of these cap and trade prograns
will not only ensure that em ssions reductions under the
proposed rul emaki ng are achi eved, but al so provide the
flexibility and cost effectiveness of a market-based system
This section provides background information, a description
of the cap and trade prograns, and an expl anati on of how t he
cap and trade progranms would interface with other State and
Federal programs. It is EPA's intent to propose nodel SO2
and NOx cap and trade rules in a future SNPR that States
coul d adopt.

By adopting the nodel rules, States choose to
participate in the cap and trade prograns, which are a fully
approvabl e control strategy for achieving em ssions
reductions required under today’'s proposed rul enaki ng.
Should a State choose to participate in the cap and trade
progranms, EPA's authority to cooperate with and assist the
State in the inplenentation of the cap and trade progran(s)
woul d reside in both State law and the CAA. Wth respect to
State law, any State that elects to participate in the cap
and trade prograns as part of its SIP will be authorizing

EPA to assist the State in inplenmenting the cap and trade
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programwi th respect to the regulated sources in that State.
Wth respect to the CAA, EPA believes that the Agency's
assistance to those States that choose to participate in the
cap and trade prograns will facilitate the inplenentation of
the prograns and m nimze any adm nistrative burden on the
States. One purpose of title | of the CAAis to offer
assistance to States in inplementing title |I air pollution
prevention and control prograns (42 U S.C. 101(b)(3)). In
keeping with that purpose, section 103(a) and (b) generally
authorize EPA to cooperate with and assist State authorities
i n devel oping and i npl enenting pollution control strategies,
maki ng specific note of interstate problens and ozone
transport. Finally, section 301(a) grants EPA broad
authority to prescribe such regulations as are necessary to
carry out its functions under the CAA. Taken together, EPA
bel i eves that these provisions of the CAA authorize EPA to
cooperate with and assist the States in inplenenting cap and
trade prograns to reduce em ssions of transported SO2 and
NOx that contribute significantly to ozone and PM2.5
nonatt ai nnent .

To informthe current rul emaki ng process, EPA recently
hosted two workshops in July and August of 2003 to listen to
States and nulti-State air planning organization’s
experience with the NOx SIP Call programto date: what has

wor ked wel I, what may not have worked well, and what could
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be i mproved. (The EPA web site® provides information on
t hese workshops.) Workshops such as these have played an
important role in the devel opnent and inpl enmentation of the
NOx SIP Call and will help in the devel opnment of this rule.

This section in today’s action describes, on a
general ly conceptual |evel, the cap and trade program EPA
will publish, in a future SNPR, a nore detail ed description
of the proposed rules, as well as nodel rules. As a result,
EPA is not soliciting comment on this section in today’s
action. Interested persons will have a full opportunity to
comment on all aspects of this cap and trade programthrough
the SNPR. Even so, EPA recogni zes that conti nued
st akehol der input on the cap and trade prograns described in
this section may be useful concerning the programmtic
i mplications of addressing nultiple environmental issues
(i.e., PM2.5 and ozone) with synchroni zed cap and trade
prograns for SO2 and NOx. Accordingly, EPA intends to
review coments that may be submtted on all of the program
el ements described in today’s NPR
A.  Application of Cap and Trade Approach
1. Purpose of the Cap and Trade Prograns and Mddel Rul es

In the cap and trade prograns, EPA is proposing to

jointly inplenment with participating States a capped

90

htt p: // ww. epa. gov/ ai r mar ket s/ busi ness/ noxsi p/ atl anta/ atl 03.
ht
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mar ket - based program for EGUs to achi eve and maintain an
em ssi ons budget consistent with the proposed rul emaki ng.
Specifically, EPA has designed today's proposal to assist
States in their efforts to: 1) inprove air quality and
achi eve the em ssions reductions required by the proposed
rul emeki ng; 2) offer conpliance flexibility for regul ated
sources; 3) reduce conpliance costs for sources controlling
em ssions; 4) streamine the adm nistration of prograns to
reduce nultiple pollutants for States; and 5) ensure that
em ssion reductions are occurring and that results are
publicly available. |In addition to realizing these benefits
of a cap and trade program EPA also seeks to create as
sinple a regul atory regi me as possi ble by applying a single,
conprehensi ve regul atory approach to controlling nmultiple
pol lutants across nultiple jurisdictions.

Beyond choosing to use a cap and trade program State
adoption of the nodel rule would ensure consistency in
certain key operational elenents of the program anong
participating States. Uniformty of the key operational
el enents across the region is necessary to ensure a viable
and efficient cap and trade programw th | ow transaction
costs and m ni mum adm ni strative costs for sources, States,
and EPA. (These necessary el enents are discussed in section
B.3.). States will continue to have flexibility in other

i nportant programelenments (e.g., allowance all ocations,
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i nclusi on of additional measures to address persistent |ocal
attai nment issues).
2. Benefits of Participating in a Cap and Trade Program
a. Advantages of Cap and Trade Over Conmand-and- Contr ol

When designed and inpl enented properly, a cap and trade
program of fers many advantages over traditional
command- and- control and project-by-project em ssion
reduction credit trading prograns. There are several
advant ages of a well-designed cap and trade systemthat
include: 1) control of emssions to desired |evels under a
fixed cap that is not conprom sed by future growh; 2) high
conpliance rates; 3) |lower cost of conpliance for individual
sources and the regulated comunity as a whole; 4)
incentives for early em ssions reductions; 5) pronotion of
i nnovative conpliance solutions and conti nued evol ution of
generation and pollution control technology; 6) flexibility
for the regulated comunity (w thout resorting to waivers,
exenptions and other fornms of adm nistrative relief that can
del ay em ssions reductions); 7) direct |legal accountability
for conpliance by those emtting; 8) coordi nated program
i npl enmentation that efficiently applies adm nistrative
resources whil e enhancing conpliance; and 9) transparent,
conpl ete, and accurate recording of em ssions. These
benefits result primarily fromthe rigorous franmework

established by a cap and trade programthat provides
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flexibility in conpliance options available to sources and
the nonetary reward associated with avoi ded em ssions in a
mar ket - based system The cost of conpliance in a
mar ket - based programis reduced because sources have the
freedomto pursue various conpliance strategies, such as
switching fuels, installing pollution control technol ogies,
or buying em ssion allowances froma source that has
over-conplied. Since reducing em ssions to | evels bel ow the
all ocations for a source allows themto sell excess
al | omances on the market, this program pronotes cost
ef fective pollution prevention, and encourages innovations
in less-polluting alternatives and control equipnent.

A mar ket - based systemthat enploys a fixed, enforceable
tonnage limtation (or cap) for a source or group of sources
provi des the greatest certainty that a specific |evel of
em ssions will be attained and nmaintained. Wth respect to
transport of pollution, an em ssions cap al so provides
assurance to downwi nd States that em ssions from upw nd
States will be effectively nanaged over tine. The capping
of total em ssions of pollutants over a region and through
ti me ensures achi evenent of the environnental goal while
al l owi ng econom c growt h through the devel opment of new
sources or increased use of existing sources. |In an
uncapped system (where, for exanple, sources are required

only to denonstrate that they neet a given em ssion rate)
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the addition of new sources to the regul ated sector or an
increase in activity at existing sources can increase total
em ssions even though the desired em ssion rate control is
in effect.

In addition, the reduced inplenentation burden for
regul ators and affected sources benefits taxpayers and those
who nust conply with the rules. This streanlined
adm nistration allows a relatively small nunber of
government enpl oyees to successfully manage the em ssions of
many sources by (1) mnimzing the necessity for
case- by-case decisions, and (2) taking full advantage of
el ectroni ¢ communi cati on and data transfer to track
conpl i ance and devel op detail ed inventories of em ssions and
pl ant operati ons.
b. Application of the Cap and Trade Approach in Prior
Rul ermaki ngs
i. Title 1V

Title 1V of the CAA Anmendnents of 1990 established the
Acid Rain Program a programthat utilizes a market-based
cap and trade approach to require power plants, to reduce
SO2 em ssions by 50 percent from 1980. At full
i npl emrentation after 2010, em ssions will be limted, or
capped, at 8.95 mllion tons in the contiguous United
States. The Acid Rain SO2 Programis w dely acknow edged as

a nodel air pollution control program because it provides
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significant and neasurabl e environnental and human heal th
benefits with | ow inplenentation costs.

I ndi vidual units are directly allocated their share of
the total allowances — each all owance is an authorization to
emt a ton of SO2 — based upon historical records of the
heat content of the fuel that they conbusted in 1985-1987.
Units that reduce their em ssions bel ow the nunber of
al | omances they hold, may trade excess all owances on the
open narket or bank themto cover em ssions in future years.
Al | owances may be purchased t hrough the open market or at
EPA- nanaged auctions. Each affected source is required to
surrender all owances to cover its em ssions each year.
Shoul d any source fail to hold sufficient allowances,
automatic penalties apply. 1In addition to financial
penal ties, sources either will have all owances deducted
i medi ately fromtheir accounts or, if this would interfere
with electric reliability, may submt a plan to EPA that
speci fies when all owances will be deducted in the future.

The Acid Rain Programrequires affected sources to
install systenms that continuously nonitor em ssions. The
use of continuous em ssions nonitoring systenms (CEMS) is an
i nportant conponent of the programthat allows both EPA and
sources to track progress, ensure conpliance, and provide

credibility to the cap and trade conponent of the program
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While title IV does provide for an Acid Rain Permt,
this is a sinple permt that does not incorporate source
specific requirenments, but rather requires the source to
conply with the standard rules of the program The Acid
Rain Permt has been easily incorporated into the title V
permt process and does not require the typically resource
i ntensi ve, case-by-case review associated with other permts
under comand- and-control prograns.

The Acid Rain Program has achi eved maj or SO2 em ssions
reductions, and associated air quality inprovenents, quickly
and cost effectively. In 2002, SO2 em ssions from power
plants were 10.2 million tons, 41 percent |ower than 1980. °
(2002 Acid Rain Progress Report.) These enission reductions
have translated into substantial reductions in acid
deposition, allowng | akes and streans in the Northeast to
begi n recovering fromdecades of acid rain. |In addition,
substantial inprovenents in air quality have occurred under
the Acid Rain Program Fine particle exposures have been
reduced, providing significant benefits to public health.
These benefits include the annual reduction of thousands of

premature nortalities, thousands of cases of chronic

U S. EPA, EPA Acid Rain Program 2002 Progress Report
(EPA 430-R-03-011), Novenber 2003. Avail able at
http://ww. epa. gov/ ai rnar ket s/ cnpr pt/ ar p02/ 2002r eport . pdf.
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bronchitis, thousands of hospitalizations for cardi ovascul ar
and respiratory di seases.

Cap and trade under the Acid Rain Program has created
financial incentives for electricity generators to | ook for
new and | ow cost ways to reduce em ssions, and inprove the
ef fecti veness of pollution control equi pnent, at costs much
| oner than predicted. The cap on em ssions, autonatic
penal ti es for nonconpliance, and stringent em ssions
nmonitoring and reporting requirenments ensure that
envi ronnental goals are achieved and sustai ned, while
allowing for flexible conpliance strategi es which take
advant age of trading and banking. The |level of conpliance
under the Acid Rain Program continues to be uncomonly high
measuri ng over 99 percent.

ii. QOzone Transport Comm ssion NOx Budget Program

The Ozone Transport Commi ssion’s (OTC) NOx Budget
Program was a cap and trade programto reduce NOX en ssions
from power plants and other |arge conbustion sources in the
Nort heast. The OTC was established under the CAA Amendnents
of 1990 to help States in the Northeast and Md-Atlantic
regi on neet the NAAQS for ground-|level ozone. The NOx
Budget Program set a regional budget on NOx em ssions from
power plants and ot her |arge conbustion sources during the
ozone season (from May 1 through Septenber 30) beginning in

1999.
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The OTC NOx Budget Program has significantly reduced
NOx em ssions fromlarge conbustion facilities in the
Nort heast and Md-Atlantic region with total regional
em ssions in 2002 approxi mately 60 percent bel ow 1990
| evel s; well under target levels. Significant reductions in
ozone season NOx em ssions have occurred in all States
across the region. 1In addition, the em ssion reductions
have proven to be cost effective with the cost of NOx
al | onances stabilized bel ow origi nal projections.®

The OTC States generally folded their SIP requirenents
under the OTC NOx Budget Programinto the SIP revisions they
submtted with the NOx SIP Call. The NOx Budget Program was
i ncorporated into the NOx SIP Call. The 2003 ozone season
mar ked the first year of conpliance with the NOx SIP Cal
for the OIC States.
iii. NOXx SIP Cal

The NOx SIP Call, finalized in 1998, requires ozone
season (i.e., summertinme) NOx reductions across a region
whi ch includes nost of the OIC States and sout heastern and
m dwestern States that were found by EPA to have sources
that contribute significantly to another State’s ongoing
ozone NAAQS nonattai nnment problens. The NOx SIP Cal

proposed a cap and trade programas a way to make cost -

%2 Ozone Transport Conm ssion. NOx Budget Program 1999-2002
Progress Report, March 2003. Available at
http://ww. epa. gov/airmarkets/otc/otcreport. pdf.
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effective NOx reductions. Each of the States required to
submt a NOx SIP under the NOx SIP Call chose to adopt the
cap and trade programregul ating | arge boilers and turbines.
Each State based its cap and trade programon a nodel rule
devel oped by EPA. This nodel rule included key el enents
such as the use of continuous em ssions nonitoring (CEMS)
and 40 CFR part 75 nonitoring and reporting requirenents,
and a single party that is legally responsible for
conpliance. Sonme States essentially adopted the full nodel
rule as is, while other States adapted the nodel rule with
changes to the sections that EPA specifically identified as
areas in which States may have sone flexibility. The NOx
SIP Call cap and trade program nodeled closely after the
OTC NOx Budget Programtakes effect in 2004. Wen it does
so, it expands fromthe OTC States to el even additiona
States in 2004. The EPA intends to draw heavily upon this
and ot her experience in devel opi ng nodel SO2 and NOx cap and
trade prograns.
c. Regional Environnmental |nprovenents Achi eved Using Cap
and Trade Prograns

One concern with em ssions trading progranms is that the
flexibility associated with trading m ght allow sources or
groups of sources to increase em ssions, resulting in areas
of elevated pollution or “hot spots.” The environnental

results observed under the Acid Rain Program have instead
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i ndi cated that the conbination of trading with a stringent
em ssions cap results in substantial reductions throughout
the region, with the greatest reductions achieved in the
areas where pollution was originally the highest.

Since 1990, SO2 and sul fate concentrations at CASTNET
sites have been reduced substantially in the areas where
concentrations were highest before the Acid Rain Program
(Acid Rain Program Progress Report 2002). All sites in the
East showed reductions in SO2 and sul fate 3 year average
concentrations between 1990-1992 and 2000-2002. The | argest
decreases in SO2 concentrations were observed at sites where
S2 em ssions and nonitored SO2 concentrations were hi ghest
before the program (fromlllinois, to northern Wst
Virginia, across Pennsylvania, to western New York).

CASTNET sites throughout the broader eastern region also
show a substantial reduction in sulfate concentrations, with
the | argest decreases in sulfate |levels occurring along the
Ohio River Valley fromlIllinois to West Virginia,

Pennsyl vania, and the md-Atlantic states.

| ndependent anal yses, in addition to those conducted by
EPA, have shown that em ssions trading under this type of
program has not resulted in the creation of "hot spots”
because trading has resulted in em ssions reductions being

achieved in areas where em ssions were highest before the
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program ® The Environnental Law Institute , Environnental
Def ense, and the Massachusetts Institute of Technol ogy’s
Center for Energy and Environnental Policy have all exam ned
em ssions trading under the Acid Rain Program and none have
concl uded that the program has resulted in hot spots of high
em ssions. To the contrary, the highest emtting sources
have tended to reduce em ssions by the greatest anount. This
is the case, in part, because trading occurs under a
nati onwi de cap that represents a reduction in total
em ssions and i nprovenents in regional air quality. The
flexibility of a cap and trade system provi des a mechani sm
for achi eving established em ssion goal (s)at | owest possible
cost. The nost cost effective opportunities for reductions
are at the larger, nore efficient coal-fired units that have
nmodest (or no) controls and are geographically dispersed.

Furt her support for trading actually reduci ng "hot
spots" was found by Resources for the Future. Resources for
the Future, a non-partisan environnental advocacy group,
nodel ed air quality and health benefits under the trading
program and under a non-trading scenario and found that

trading actually resulted in additional benefits because

° Environmental Law Institute

(http://ww. epa. gov/ai rmarkets/articl es/so2tradi ng- hot spots
charts. pdf), Environnental Defense

(http://ww. environnent al def ense. or g/ docunent s/ 645_SQ2. pdf),
and M T s Center for Energy and Environnmental Policy
Research (http://web.mt.edu/ceepr/ww 2003-015. pdf)
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em ssions reductions took place in areas where they were
nore environnmentally effective.®

Cap and trade prograns are designed to reduce em ssions
of nunerous polluting sources by significant anmounts over
| ar ge geographic areas. The tradi ng mechani sm does not
replace the requirenment to neet the NAAQSs at the |ocal
| evel, but rather hel ps achieve this requirenment through
significant reductions in background pollution. Thus, State
and | ocal governnents will continue to have the obligation
and the authority under the CAA to assure that the NAAQS are
met .

Nearly 10 years of experience with the Acid Rain
Program for SO2 has clearly denonstrated that narket-based
cap and trade prograns are an effective vehicle for
achieving broad inprovenents in air quality by reducing
em ssions of a regionally transported air pollutant. Mre
recently, the OTC s regional NOx program al so has shown the
val ue of a cap and trade approach for NOx reductions. The
nore stringent SO2 and NOx caps proposed in this rul emaking
will build on this track record of success.

B. Considerations and Aspects Unique to the SO2 Cap and

Tradi ng Program

1. SO2 Cap and Trade Program Overvi ew

% http://ww.rff.orqg/ CFDOCS/ di sc papers/ PDF files/ 9925. pdf
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This section of today’'s proposal outlines an SO2 cap
and trade program which builds upon the concepts applied in
the cap and trade prograns described in section VIII.A This
section discusses elenments unique to the proposed SO2
tradi ng program paying particular attention to those
aspects that significantly differ fromthe correspondi ng
provisions in existing prograns. (Additional details on the
SO2 and NOx trading program may be found in section VIII.D
whi ch descri bes major program el enents that nust be
consi stent across States in order for EPA to inplenment a
tradi ng program)

Whi | e key consi derations and program el enents are
outlined in today s proposed rule, a conplete nodel cap and
trade rule will be proposed by EPA in a future SNPR In
addition to a nodel rule, the SNPR wi Il address other issues
such as allocations and voluntary nmeasures for States to
address persistent |ocal non-attai nnent issues.

The proposed SO2 cap and trade programwould apply to
the | arge power generators in the transport region. (See
section VI of today’ s rule for a discussion of the em ssion
budgets and the core sources.) States would have sone
flexibility to include other sources or source categories in
t he tradi ng program shoul d they denonstrate their ability to
measure the em ssions fromthese other sources to the sane

standards required of the core tradi ng sources.
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The units affected by today’s SQ2 rul e are already
regul ated by EPA. EPA is conmtted to a transition that
ensures continued environnental progress, preserves the
integrity of existing em ssion trading markets, and
m ni m zes confusion and cost for the public, sources and
regul ators. Section VIII.B.2 below di scusses the
i nteractions between today’s proposal and existing prograns
by presenting anal ysis and inplenmentation options. A
di scussi on of the applicable sources is contained in section
VIill.D. 1.
2. Interactions with Existing Title IV Acid Rain SO2 Cap
and Trade Program

As di scussed above, title IV of the CAA requires
reductions in SO2 em ssions frompower plants to abate acid
rain and inprove public health using a cap and trade
approach. Further, title | of the CAA requires EPA to help
St ates devel op and design inplenmentation plans to neet the
NAAQS. To achieve that end, today' s action proposes a
regional rule to reduce anbient concentrations of PM2.5, as
mandat ed by the CAA. The SO2 program establishes a nodel
cap and trade system for reducing em ssions that States can
adopt in order to help neet the NAAQS.

As EPA devel oped this regulatory action, great
consideration was given to interactions between the existing

title I'V program and a rul emaki ng desi gned to achi eve
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significant reductions in SO2 em ssions beyond title IV.
Requiring sources to reduce em ssions beyond the title IV
mandates has inplications for the existing title IV SO2
program whi ch are both environnental and economic. |In the
absence of a nmethod for incorporating the statutory
requi renents of title IV, a rule that inposes a tighter cap
on SO2 em ssions for a particular region of the country
would likely result in an excess supply of title IV
al | onances and the potential for increased em ssions in the
area not subject to the nore stringent em ssion cap. The
potential for increased em ssions exists in the entire
country for the years prior to the proposed inplenentation
deadl i ne and woul d continue after inplenmentation for any
areas not affected by the proposed rule. These excess
em ssions could negatively affect air quality, disrupt
al | onance markets, and erode confidence in cap and trade
progr ans.

In view of the significant reductions in SO2 em ssions
under title IV of the CAA the large investnents in
pollution controls that firns have nade under title IV that
enabl e conpanies to sell excess em ssions reductions, and
the potential for em ssions increases, it becane a priority
to think of ways to preserve the environnental benefits
achieved through title IV and maintain the integrity of the

title IV market for SO2 al |l owances.
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I n addition, EPA does not have authority to renove the
statutory requirenents of title IV and nust work within the
context of the existing CAA to further reduce em ssions of
S through a newrule. Title IV has successfully reduced
em ssions of SO2 using the cap and trade approach,
elimnating mllions of tons of SO2 fromthe environnent.
Building off this existing programto further inprove air
quality by requiring additional reductions of SO2 em ssions
i s appropriate.

The EPA has devel oped an approach to incorporate the
title 1V SO2 market to ensure that the desired reductions
under this rule are achieved in a manner consistent with the
previously stated environnental goals. The follow ng
sections provide nore detail on EPA's initial analysis of
the interactions between the title IV Acid Rain program and
this proposal outlines a solution for creating a rule that
builds off of title IV.

Initial Analysis

Initial analytical work shows that a nore stringent cap
on SO2 em ssions in the eastern part of the country, that is
separate fromthe title IV cap, would create an excess
supply of title IV all owances nati onw de as sources in that
eastern region conply wwth a tighter requirenent than title
|V and no | onger need as many title IV allowances. As a

result of this excess supply, all title IV all owances woul d
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| ose value. This inpact on the title IV market results in
(1) an incentive to use all banked title IV all owances pri or
to inplenentation of the rule as firns anticipate the val ue
of allowances dropping essentially to zero and (2) em ssion
i ncreases outside the region after rule inplenentation
because those sources would be able to obtain title IV
al | omances at essentially no cost.
b. Em ssions Increases Prior to Inplenentation of the
Proposed Rul e

The EPA expects that the nunmber of banked (i.e., the
retention of unused allowances from one cal endar year for
use in a later calendar year) title IV allowances will be in
the mllions of tons at the end of 2009 in the absence of
the rule. The actual nunber of allowances banked w ||
depend upon future economc growh and the independent
deci sions of the sources between now and 2010, and EPA wi ||
continue to evaluate em ssions trends and the bank prior to
finalizing the rule. Should the rule not permt the use of
banked title IV allowances in the program the banked
al l omances woul d likely be expended during the years prior
to inplenentation of the rule. This could cause over 1
mllion tons per year of additional SO2 em ssions,
nati onwi de, that could be emtted above | evels projected in

t he absence of a rule.
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c. Consideration for Em ssions Shifting Qutside the Control
Regi on

Title I'V sources outside the nore stringently regul ated
region would be able to obtain title IV all owances from
sources affected by the rule at very |ow cost after the
commencenent of the program The flow of inexpensive,
abundant al |l owances out of an area with nore stringent
em ssion control requirenments is referred to as “l| eakage”
and would likely result in increased em ssions outside the
region. In essence, sources outside of the regi on would not
face a binding title IV constraint on their em ssions of SO2
due to the potential availability of abundant all owances
provi ded by sources inside of the control region. Though
certain State and | ocal requirenments or physical constraints
would mtigate the probl em of em ssions increases outside
t he regi on, neani ngful increases would be a possibility.

Em ssions increases outside the region would worsen air
guality in those areas and could potentially negate sone of
t he reductions achi eved in the region.

The potential for |eakage is dependent upon the size of
the region. The |large eastern trading region proposed in
today’s rule — which is based upon addressing PM2.5 — is not
likely to result in significant | eakage because the region
is large enough to take advantage of the physical

limtations in the electricity grid that prevent |arge power
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novenents fromthe East to the West (or vice versa) through
the Western |Interconnect.
d. Desired Qutconmes in the Design of the Cap and Trade Rul e

The proposed cap and trade programw || be designed to
meet three primary goals: 1) achieving environnmental goals;
2) preserving and potential strengthening of allowance
trading markets; and 3) providing the flexibility to
i ncorporate additional jurisdictions and types of sources in
the future, while maintaining the integrity of the cap and
al  owance markets.

First and forenost, the proposed cap and trade program
nmust be designed to inprove air quality to protect the
public’s health and the environnent. To acconplish this,

t he program nust address the potential for em ssion | eakage,
require credible em ssion nmonitoring and reporting, and
provi de for source accountability.

Preservation of the benefit of the title 1V allowance
mar ket (i.e., a solution that would maintain or even
i ncrease the economc value of title IV all owances) woul d
elimnate the incentive to increase enm ssions prior to the
start of the program and ease the adm nistrative transition.
| ncorporating title IV creates incentives for earlier
reductions by title IV sources and may create incentives for
title 1V sources not included in the rule to maintain, or

even reduce, em ssions of SO2 both before and after the rule
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goes into effect. In addition, it sends a clear signal to
sources that have already made investnents in pollution
control equipnent that the all owance market is sound and
wi Il continue to operate.

The proposed cap and trade sol ution nmust provide
opportunities for incorporating additional sources (e.g.,
non-title IV sources, other source categories) and States,
during pronmulgation and in the future. Designing a cap and
trade programthat can include these additional sources
creates the potential to achieve additional environnental
benefit and/or reduce the program s total cost.

e. Discussion of Possible Solutions

The EPA expl ored several options for addressing the
coordination of title IV and the proposed rul e consi stent
with the objective of mnimzing em ssions increases and
provi ding a nmechani smof allocating all owances to sources
| acking any title IV allocations. One option would
establish a separate cap and trade programfor SO2 that
woul d require the retirenent of surplus title IV all owances
for the rule (i.e., the difference between total title IV
all ocations and the tradi ng budget for a given State under
the rule). Sources would have to conply with both prograns
i ndependently, and States would have flexibility in
allocating the newly created all owances to non-title IV

sources. Although this option could be designed so as to
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mai ntain the value of title IV all owances once the new cap
and trade program begins under the rule, thus mnim zing
| eakage, it would not address banked title IV all owances
accunul ated before inplenmentation of the program resulting
in possible em ssions increases prior to rule
i npl enent ati on.

Anot her option would allow for conversion of title IV
al l owances into separate all owances under a new cap and
trade program This conversion would be applied at a
specific ratio (e.g., two-to-one) that yields the desired
em ssion reductions, and could be applied to both banked and
current title IV allowances. By conplying with the rule and
subnmitting nore than one title IV allowance for every ton
emtted, a source would be in conpliance with both prograns.
New al | owances could be created to give States flexibility
with SO2 allocations, but the conversion ratio would need to
be adjusted to incorporate these new all owances. This
sol ution presents some chal |l enges, such as establishing the
proper conversion ratio and the need to adjust the cap under
the rule to account for the converted allowances. In
addition, the uncertainty surroundi ng how many banked
al | owances woul d be converted poses chal | enges when
designing the cap and trade rule.

f. Proposed Approach
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A third option and the approach proposed here best
addresses the three principles identified above. It would
require sources to use title IV allowances directly for
conpliance with the rule in a way that maintains the
downward trend in em ssions throughout the country,
preserves the existing SO2 al |l owance nmarket, and all ows the
inclusion of non-title IV sources, now and in the future.

Title I'V sources in the region would be required to
conply with the rule by using nore than one title |V
al | omance for every ton enitted (e.g., a two-to-one ratio).
EPA woul d propose to anend the title IV rules in a future
SNPR so that sources that conply with the rule would be
deened in conpliance with title IV since by subnmitting
al | ownances at a greater than one-to-one ratio, a source
woul d be goi ng beyond what title IV required. The
requirenent to submt nore than one all owance for every ton
emtted is, in effect, a reduction of the title IV cap. The
specific ratio woul d be determ ned based on the anount of
em ssions to be allowed for the region. The ratio, in
essence, would reflect the cap levels and determ ne the
ultimate em ssions in the region. Section VIII.B.3 bel ow,
di scusses a net hodol ogy that could be used to provide
al l owances to EGJUs that were not all ocated all owances under

title IV.
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While EPA is not currently proposing to require sources
other than EGUs to be part of the cap and trade program EPA
believes that this approach could also allow other sources
to participate in the cap and trade program States
el ecting to include additional sources could devel op
mechani snms to provide themw th access to all owances through
auctions or direct allocations. (This is discussed in
greater detail in section VIII1.B.3.)
i. Using Pre-2010 Banked Title IV Al owances in Proposed
SO2 Cap and Trade Program

Under the proposed approach, title IV allowances could
be banked before the 2010 i nplenentation date for use in the
new program Pre-2010 title IV all owances banked prior to
2010 could be used at a one-to-one ratio for conpliance at
any tinme. This provides incentives to reduce em ssions
before the 2010 i npl enentati on date because sources woul d
want to ease the transition to the nore stringent caps in
2010 and thereafter. However, it should be noted that these
al l omances could then be used in |ater years, delaying the
anount of tinme until the ultimate cap level is achieved.
ii. Proposed Ratios and the Phasing of the Caps

The proposed SO2 programwould allow (1) Pre-2010
al l omances to be used at a one-to-one ratio; (2) 2010
t hrough 2014 all owances to be used at a two-to-one; and (3)

2015 and | ater all owances to be used at a three-to-one



317
ratio. Since title IV allowances are already identified by
serial nunbers that indicate the year the allowance is first
allowed to be used, it is possible to use different
retirement ratios for allowances of different vintages. The
progressively nore stringent, phased-in nature of the rule
W ill be reflected in the proposed cap and trade program by
adjusting the ratio for retiring all owances in each phase.
EPA devel oped these ratios to achi eve the em ssions
reductions as described in section VI with careful
consideration given to the title IV bank, State EGJ budgets,
and phasing in order to create ratios that are consi stent
with the objectives of the rule. The ratios, in effect,
tighten the existing title IV cap.

States choosing to participate in the cap and trade
program nust require sources to submt title IV allowances
at the ratios set in the nodel rule.

The EPA projects that using 2010 to 2014 vingtage title
|V al |l owances at a ratio of two-to-one and post 2014
al l owances at a ratio of three-to-one in the second phase
wi |l produce the desired enmi ssion reductions for SO2. These
ratios are projected to | ead sources to bank roughly an
additional 10.5 mllion allowances prior to 2010. Vintage
year allowances 2009 and earlier are projected to be used

starting in 2010 at an average rate of 1.3 mllion per year.
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The value of title IV allowances is projected to
increase to $400 during the first phase, and to fall to $330
during the second phase, according to EPA nodeling. In
ot her words, sources in the region would face a marginal
cost of $805 per ton of emissions in the first phase at a
two-to-one ratio and $989 in the second phase at a
three-to-one ratio. The margi nal cost nunbers presented
here are generated from EPA nodeling of this rule, |ooking
specifically at the interactions with title IV.
3. Allowance Allocations
a. Statew de Cap and Trade Budgets

Today’ s rul e proposes statew de EGU SO2 eni ssi on
budgets (detailed in section VI) that States may all ocate.
Discretion in the allocation of this budget to title IV
units (which constitute a majority of the EGJs) that already
recei ve all owances under title IV is sonmewhat |imted for
St ates because the existing title IV SO2 all ocation
provisions explicitly allocate all owances to specific units.
Therefore, as a practical natter, States that wsh to
participate in an EPA-managed interstate tradi ng program
will not have as nuch flexibility in developing their SO2
al | ocation nmethodology for title IV units that already
receive allowances than they will with NOx all ocations.

b. Determ nati on of SO2 Al l owance All ocations for EGJs not

Receiving Title IV Al onances
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As discussed in section VI (Statew de Em ssions
Budgets), States will have the flexibility to address equity
i ssues for newer units that do not receive title IV
al | owances. However, as nentioned above, because title IV
allocates virtually all of the Acid Rain Program all owances
directly to individual sources, any State electing to
provi de al |l owances to newer sources would have to develop a
mechani smthat creates an excess of allowances after the
initial allocation. One potential remedy is a nechanism
that creates a State-nanaged pool of allowances from EGJs
within that State by either: (1) requiring in-State EGJUs
that receive title IV allowances to surrender allowances at
a rate tighter than today’s rule retirenment ratio and
transferring this overage to the State (e.g., an EGU woul d
retire 2 all owances and surrender 1 allowance for every ton
emtted); or, (2) tightening the retirenment ratio for in-
State EGUs that receive title IV allowances and providing
for EPA to create new SQ2 al |l owances, the total being equa
to or less than the overage, that are issued to the new
sources (e.g., an EGU would retire 3 allowances for every
ton emtted and EPA would issue a new SO2 al |l onance to the
new source). EPA intends to assist States by providing a
nore detail ed discussion of allocation alternatives in a

future SNPR
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Shoul d States decide to allocate all owances to these
newer EGQUs, States would be given latitude in determ ning
how they woul d distribute themfromthe pool of allowances
for EGUs that receive title IV allowances. States my
choose to hold an all owance auction or distribute all owances
directly to sources. Should a State decide to allocate
al l omances, it would have flexibility in selecting the
nmet hod upon which the allocation share is determ ned.
Common net hods for allocating all owances incl ude:

1) actual emissions (in tons) fromthe unit,

2) actual heat input (in mBtu) of the unit, and

3) actual production output (in terns of electricity
generation and/or steam energy) of the unit.
Each of these options has variations, including the use of
al | owance set-asides, and may be inplenented with
al l ocations perforned on a permanent or an updating basis.

The details of specific allocation options wll be
presented in greater detail in the future SNPR
C. Consideration and Aspects Unique to the NOx Cap and
Trade Program
1. NOx Cap and Trade Program Overview

The NOx cap and trade program woul d be substantially
simlar, inits basic requirenments and procedures, to the
SO2 cap and trade program descri bed above. However, sone

conponents of a proposed NOx cap and trade program are
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unique to its inplenentation in the context of existing
regi onal NOx control programs. This section describes those
uni que conponents. Because the authority for the existing
NOx cap and trade prograns exists at the State |l evel and are
not constrained by intricate title IV interactions, States
may have nore flexibility to revise their existing rules
than they would have in conplying with the proposed SO2
program Section VIII.D discusses el enents of the cap and
trade prograns that are comon to both the SO2 and NOx
pr ogr ans.
2. Interactions with the NOx SIP Call Cap and Trade Program
and the Title IV NOx Program

This section discusses specific inplenentation issues
related to transitioning fromexisting regional NOx control
prograns to today’ s proposed NOx cap and trade program
a. Ceographic Scope

States in the Proposed Regi on

| deal Iy, the NOx and SO2 cap and trade program regions
woul d be identical. However, the geographic boundaries of
the NOx cap and trade program nust be related to the
contribution made by em ssions sources to the interstate
transport of NOx as it affects non-attai nnent of PM2.5 and
ozone standards. \Wile the PM.5 standard of nobst interest
is annual, the ozone standard is an 8-hour duration with

exceedances in the sunmmer season. Therefore, EPA is
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proposing a NOx trading region that applies to those States
affected by the PM2.5 finding;, a region which enconpasses
virtually the sanme region as would be affected by the ozone
findings wth the exception of the State of Connecticut.
Furthernore, EPA is proposing to allow the State of
Connecticut, which is required to reduce only summertinme NOX
em ssions to address ozone under today’'s action, to
participate in the EPA-managed NOx cap and trade program on
an annual basis. In addition, EPA proposes to allow other
States currently participating in EPA-nmanaged, ozone season
NOx cap and trade prograns to join the year-round NOx cap
and trade programon an annual basis. |f States chose to
partici pate on an annual basis, EPA will detern ne
correspondi ng annual budgets.

States Qutside the Proposed Region with Existing

Regi onal NOx Cap and Trade Prograns

There are three States that participate in the existing
regi onal NOx trading market that would not be affected by
today’ s proposed ozone or PM2.5 rules: New Hanpshire (as
part of the OTC), and Massachusetts and Rhode Island (as
part of the NOx SIP Call). These States would be all owed
and encouraged to voluntarily participate in the NOx cap and
trade program under today’s rules in order to mnimze
adm ni strative burden and sinplify conpliance for sources.

Both the OTC and NOx SIP Call are ozone season only
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conpliance programs. Any States choosing to participate in
an EPA- managed program proposed today, would be required to
partici pate on an annual basis if they choose to participate
in the proposed NOx cap and trade program
b. Seasonal -to-Annual Conpliance Period
The NOx SIP Call regul ates NOx em ssions during an “ozone
season” that lasts from May 1 through Septenber 30. The
proposed rul e requires annual NOx reductions. As explai ned
in section VI, EPA analysis shows that under the proposed
annual caps, EGJs in the NOx SIP Call region would emt |ess
during the ozone season than they were allowed to emt under
the NOx SIP Call.
c. Revision of Existing State NOx SIP Call Rules

The EPA plans to design the nodel cap and trade rule in
such a way that States that are part of the NOx SIP Cal
will be able to nodify their State rules to include the new
provi sions and new NOx caps, and States that are not
currently part of the NOx SIP Call wll be able to adopt the
nmodel rul e | anguage for the new program Transition issues,
such as new NOx caps and applicability will be discussed
t horoughly in the SNPR
d. Retention of Existing Title IV NOx Em ssion Rate Limts

Title 1V requires coal-fired EGUs to neet average
annual NOx em ssion rates. These requirenents would remain

in effect after the 2010 conpliance deadline for this
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proposed rule. EPA analysis shows that under the nore
stringent NOx cap of today’s rule, the title IV NOX |imts
woul d not be binding for nost units. Therefore, the limts
would not interfere with the ability of the NOx trading
mar ket to find the | east-cost reductions. However, w thout
a statutory change, the title IV NOx programremains in
ef fect and sources would have to continue to conply with its
adm ni strative requirenments
e. The NOx Al |l owance Banki ng

The NOx em ssion allowance tradi ng market being
adm ni stered by EPA for the NOx SIP Call States has been
active and we wish to nmake the transition to the NOx program
proposed today as sinple as possible. For that reason, any
entity holding existing NOx all owances will be able to bank
themand carry themforward into the new, proposed cap and
trade program \VWile EPA believes it is inportant to
provide this conpliance flexibility for sources, it is
unlikely that many sources will take advantage of this
nmechani sm because the projected future value of NOX
al | omances under the proposed cap and trade programis |ess
t han under the existing NOx cap and trade prograns.
3. NOx Allocations

Wthin each State participating in the proposed NOx cap
and trade program the statew de EGU budget (described in

section VI of today’'s proposal) would formthe basis for NOx
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all ocations. Unlike SO2 allocations that are heavily
dictated by the interaction between the proposed SO2 cap and
trade programand title IV, there are many all ocation
options that States could consider for distributing NOx
al | owances.

There is a variety of allocation approaches that
address equity issues and provide opportunities for States
to encourage specific behaviors. This would include
flexibility in how often the allocations are updated (i.e.,
a one-tinme pernmanent allocation or one that is periodically
updat ed) and the process netric upon which the allocation
share is determ ned. As described below in section
VII1.D. 4, States participating in an EPA-managed program
woul d be required to be consistent in the deadline for
finalizing their source-by-source allocation.

The details of specific allocation options will be nore
fully devel oped and presented in detail in the future SNPR
4. Joining Both SO2 and NOx Cap and Trade Prograns for
States Voluntarily Participating

The participation by States in both the EPA-managed NOx
cap and trade program and the EPA-nmanaged SO2 program offers
adm ni strative advantages to EPA and, we think, maxim zes
cost-effectiveness to the sources. W encourage each State
to participate in both prograns, and we think that, as a

practical matter, nmany States will elect to do so.
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W would like, in the SNPR, to propose to require that
States that elect to participate in the EPA-managed NOx cap
and trade program be required to participate in the
EPA- managed SO2 program and vice-versa. However, we are
concerned that this requirenent may be considered to intrude
upon the prerogatives of the States in developing their
SIPs.® W solicit conmment on this question.
D. Cap and Trade Program Aspects that Are Comon to Both
the SO2 and NOx Prograns

Sections VIII.B and VIII.C discussed key consi derations
that are unique to the proposed SO2 and NOx cap and trade
prograns, respectively. This section presents elenents of a
cap and trade programthat nust be a part of a State’s rule
— for both the SO2 and NOx prograns — if it wshes to
participate in the regional cap and trade program As noted
earlier, EPA intends to provide a detail ed discussion and
propose nodel rules in the future SNPR Al though EPA i s not
soliciting comment on the discussion in this section VIII,
and instead will provide a full opportunity to conment on
t he SNPR, EPA recognizes that sone may wi sh to comment on
today’ s discussion. As such, commenters are encouraged to
focus on the inplications of addressing nultiple

environnmental problens (i.e., PM2.5 and ozone).

1. Applicability

% See Virginia v. EPA, 108 F.3d 1397 (D.C. Cr. 1997).
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Applicability, or the group of sources that the
regulations will affect, nust be simlar fromState-to-State
to mnimze confusion, adm nistrative burdens, and em ssion
| eakage.
a. Core Applicability

As di scussed in section VI, we have determ ned State
EGU em ssion reduction requirenents (which are sonetines
referred to as “budgets”) assum ng reductions fromlarge
EGUs (e.g. boilers and turbines serving an el ectrical
generator with a nanepl ate capacity exceedi ng 25MN and
produci ng power for sale). States must include these core
sources if they wish to participate in the regional cap and
trade program \Wiile States have discretion to achieve the
required reduction levels by regulating other sources, EPA
analysis identified EGJs as appropriate candi dates for
achieving the mandated reductions. |If a State chooses to
regul ate other source categories, EPA is proposing that
t hese source categories can be included in the cap and trade
programonly if EPA and the State agree that each source
category can neet all of the requirenents that are nandated
for EGUs (e.g., nmonitoring according to 40 CFR part 75 and
the ability to clearly assign |egal responsibility for
conpl i ance) .

Once a unit is classified as an EQU for purposes of

this rule, the unit will remain classified as an EGUJ
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regardl ess of any future nodifications to the unit. |If a
unit serving a generator that initially does not qualify as
an EGQU (based on the naneplate capacity) is later nodified
to increase the capacity of the generator to the extent that
the unit neets the definition of EQJ, this unit shall be
considered an EGU for purposes of this rule. This approach
is proposed to prevent sources fromderating units for the
pur pose of avoiding regul ation.
2. Allowance Managenent System Conpliance, Penalties, and
Banki ng

The al | owance managenent system conpliance, penalties
and banking are all conmponents of the accounting systemthat
enabl es the functioning of a cap and trade program An
accurate, efficient accounting systemis critical to an
em ssions trading market. Transparency of the system
allowing all interested parties access to the information
contained in the accounting system increases the
accountability for regul ated sources and contributes to
reduced transaction costs of transferring all owances by
m ni m zi ng confusi on and maki ng al |l owance i nformation
readi ly avail abl e.

In order to guarantee the equitable treatnent of al
af fected sources across the trading region, the elenents

included in this section need to be incorporated in the sane
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manner in each State that participates in the cap and trade
program
a. Allowance Managenent

The EPA intends to propose a nodel cap and trade rule
that will be reasonably consistent wth the existing
al  owance tracking systens that are currently in use for the
Acid Rain Programunder title IV and the NOx Budget Trading
Program under the NOx SIP Call. These two systens are
call ed the Al owance Tracking System (ATS) and the NOx
Al | owance Tracki ng System (NATS), respectively. Under the
cap and trade rule, the SO2 program and the NOx program
woul d remai n separate tradi ng prograns naintained in ATS and
NATS. Both ATS and NATS woul d renmain as automated systens
used to track SO2 and NOx al |l owances held by affected units
under the cap and trade program as well as those all owances
hel d by other organi zations or individuals. Specifically,
ATS and NATS would track the allocation of all SO2 and NOx
al | ownances, hol dings of SO2 and NOx al |l owances in accounts,
deduction of SO2 and NOx al |l owances for conpliance purposes,
and transfers between accounts. The primary role of ATS and
NATS is to provide an efficient, automated neans of
nmonitoring conpliance with the cap and trade prograns. ATS
and NATS al so provide the allowance narket with a record of

ownership of allowances, dates of allowance transfers, buyer
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and seller information, and the serial nunbers of allowances
transferred.
b. Conpliance

Compliance in the cap and trade program consists of the
deduction of allowances fromaffected facilities’ accounts
to offset the quantity of em ssions at the facilities for
each conpliance period. Currently under the Acid Rain and
regi onal NOx cap and trade prograns, conpliance is assessed
at the unit level. Sone flexibility is allowed in the NOx
program t hrough the use of overdraft accounts. Both EPA and
the regul ated community find that, in practice, overdraft
accounts and their use can be quite conplicated and do not
significantly reduce the burden of unit-Ilevel accounting.
EPA is considering an approach that assesses conpliance at
the facility level in the proposed cap and trade program
More discussion of this option will be included in the
future SNPR
c. Penalties

The EPA plans to propose a system of autonmatic
penal ties should a facility not obtain sufficient NOx or SQO2
al | omances to cover em ssions for the conpliance period. |In
order to offset this deficiency in allowances, a facility
must surrender all owances allocated for a future year equal
in amount to the deficiency in allowances for the current

conpliance period. In addition, EPA will propose that an
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automatic penalty be inposed in addition to this offset in
order to provide a strong incentive for facilities to hold
sufficient allowances. The automatic penalty provisions
will not limt the ability of the permtting authority or
EPA to take enforcenent action under State |aw or the CAA
but will establish for the regulated community the
i mredi at e, m ni mrum econon ¢ consequences of nonconpli ance.
d. Banking

Banking is the retention of unused all owances from one
cal endar year for use in a |later cal endar year. Banking
al l ows sources to nmake reductions beyond required | evel s and
“bank” the unused all owances for use later. Generally
speaki ng, banki ng has several advantages: it can encourage
earlier or greater reductions than are required from
sources, stinulate the market and encourage efficiency, and
provide flexibility in achieving em ssions reduction goals.
On the other hand, it may result in banked all owances bei ng
used to allow em ssions in a given year to exceed the cap
and trade program budget. Banking of all owances fromthe
Acid Rain and regional NOx cap and trade prograns into the
proposed cap and trade programis discussed above in section
VIIT1.B. 2.f(i) for Acid Rain and above in section VIII1.C. 2.e.
for the NOx SIP Call.

Based on the experience of both the SO2 and NOx cap and

trade prograns, EPA plans to propose in the future SNPR t hat
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t he banki ng of allowances after the start of the cap and
trade program be allowed with no restrictions.
3. Accountability for Affected Sources

Key to the success of existing cap and trade prograns
and the integrity of the allowance trading markets has been
cl ear accountability for unit em ssions. This takes the
formof affected units officially designating a specific
person (and alternate) as responsible for the official
certification of all allowance transfers and em ssions
monitoring and reporting as submtted to EPA in quarterly
conpliance reports. Wth each quarterly subm ssion, this
responsi bl e party nust certify that: the nonitoring data
were recorded in conpliance with the nonitoring and
reporting requirenments, including quality assurance testing
and m ssing data procedures; and, the em ssion and
operational reports are true, accurate, and conplete.

The cap and trade programto be proposed in the future
SNPR wi Il include provisions to provide for the sanme strict
standards for source accountability established in the Acid
Rain Programand the NOx SIP Call. This will include
provi sions for the establishnment of an Authorized Account
Representative. Adoption of these provisions will be
required by all States that wish to participate in the cap
and trade program

4. Al owance Allocation Timng



333

The SNPR wi || propose requirenments for when a State
woul d finalize allowance allocations for each control period
in the cap and trade program and submt themto EPA for
inclusion into the ATS and NATS. The timng requirenents
ensure that all units would have equal and sufficient tine
to plan for conpliance for each control period and equal
time to trade all owances. The requirenment would al so
contribute to the efficient adm nistration of the trading
program By establishing this schedule at the outset of the
cap and trade program both the States and EPA woul d be abl e
to devel op internal procedures for effectively inplenenting
t he all owance provisions of the trading program The tim ng
requi renents woul d ensure that EPA would be able to record
in the ATS and NATS the all owance allocations for the budget
units in all participating States at the sane tine for each
control period.
5. Em ssions Mnitoring and Reporting

Monitoring and reporting of an affected source’s
em ssions are integral parts of any cap and trade program
Consi stent and accurate nmeasurenent of em ssions ensures
each all owance actually represents one ton of em ssions and
that one ton of reported em ssions fromone source is
equi valent to one ton of reported em ssions from anot her
source. This establishes the integrity of the all owance and

instills confidence in the market mechani sns which are
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designed to provide sources with flexibility in achieving
conpliance. Gven the variability in the type, operation
and fuel mx of sources in the cap and trade program EPA
believes that to ensure the needed accuracy and consi stency,
em ssions nust be nonitored continuously. For nmany sources,
this accuracy and consistency is achieved through the use of
continuous em ssions nonitors (CEMS); however, alternative
noni t ori ng nmet hodol ogi es are appropriate for certain types
of sources. The continuous emn ssions nonitoring nethods
nmust al so incorporate rigorous quality assurance procedures
(e.g., periodic testing to ensure continued accuracy of the
nmeasur enent nethod). Additionally, in order to account for
all emssions at all tines, provisions for estinmating
em ssions during tinmes when nonitors are unavail abl e because
of planned and unpl anned outages are al so necessary. Part
75 of the Acid Rain regulations (40 CFR part 75) sets forth
nmonitoring and reporting requirenents for both SO2 and NOx
mass em ssions and includes the additional provisions
necessary for a cap and trade program Part 75 is used in
both the Acid Rain and NOx SIP Call prograns.

In an effort to ensure programintegrity, EPA proposes
to require States to include year round part 75 nonitoring
and reporting for SO2 and NOx for all sources. Monitor
certification deadlines and other details will be specified

in the nodel cap and trade rule. The EPA believes that
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em ssions will then be consistently and accurately nonitored
and reported fromunit to unit and from State to State.

Part 75 al so specifies reporting requirenents. The EPA
proposes to require year-round, quarterly reporting of
em ssions and nonitoring data fromeach unit at each
affected facility. The EPA proposes a single quarterly
report. The single report will include hourly em ssions
information for both SO2 and NOx em ssions on a quarterly
basis in a format specified by the Agency. The reports nust
be in an electronic data reporting (EDR) fornmat and be
subnmitted to EPA electronically using EPA' s Em ssions
Tracki ng System (ETS). This coordinated reporting
requi renent is necessary to ensure consistent review,
checki ng, and posting of the em ssions and nonitoring data
at all affected sources, which contributes to the integrity
and efficacy of the trading program

Many sources affected by this rul emaki ng are al ready
neeting the requirenments of part 75. |Inpacts on different
types of sources will be discussed thoroughly in the SNPR
E. Inter-pollutant Trading
Cap and trade prograns can incorporate nmechani sns for
interpol lutant tradi ng when nore than one pol | utant
contributes to the sane environnmental problem \Wile the
proposed cap and trade prograns would control SO2 to address

PM2.5 and NOx for both PM2.5 and ozone, EPA solicits comrent
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on whether SO2 al |l owances and NOx al | owances shoul d be
i nterchangeable, and if so, at what ratio should the
al | ownances be interchangeable. The main advantage of inter-
pollutant trading is that it presents regulated entities
with nore flexibility in nmeeting conpliance, thus reducing
the costs of conpliance. |If the relative air quality inpact
of the two pollutants on the environnental issue (i.e.,
PM2.5 or ozone)is known, then inter-pollutant trading set at
this ratio will achieve the sane total air quality inpact.
There are nmany technical difficulties involved with
i ncorporating an effective inter-pollutant trading
nmechani sm and EPA solicits opinions on the feasibility of
addr essi ng these concerns:

1) What shoul d be the exchange rate (i.e., the transfer

ratio) for the two pollutants?

2) How can this transfer ratio best reflect the goals

of achieving PM2.5 and ozone attai nnment in downw nd

St at es?

3) How woul d inter-pollutant tradi ng accomobdate the

di fferent geographic regions covered for SO2 and NOx

under the proposed rule?
I X. Ar Quality Mdeling of Em ssions Reductions
A.  Introduction

In this section, we describe the air quality nodeling

performed to deternmine the projected inpacts on PM2.5 and 8-
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hour ozone of the regional SO2 and NOx em ssions reductions
in today’'s proposal. The regional em ssions reductions are
associated wth State em ssions budgets in 2010 and 2015, as
explained in section VI. The inpacts of the regional
reductions in 2010 and 2015 are determ ned by conparing air
quality nodeling results for each of these regional contro
scenarios to the nodeling results for the correspondi ng 2010
and 2015 Base Case scenarios. A description of the 2010 and
2015 Base Cases is provided in section IV. Note that
nei ther the Base Cases nor the regional control strategy
scenarios include any of the | ocal control neasures
di scussed in section IV. Also note that the 2015 Base Case
does not include any 2010 eni ssions reductions fromthe
regi onal strategy.

The 2010 and 2015 regional strategy budgets cover
em ssions fromthe power generation sector in 29 eastern
States plus the District of Colunbia that contribute
significantly to both PM2.5 and ozone nonattai nnent in
downwi nd States.® These annual SO2 and NOx budgets are
provided in section VI.

As described in section VI, EPA nodel ed a two-phase cap
and trade strategy for SO2 and for NOx using the IPMto

assess the inpacts of the budgets in today’s proposal. For

°% | n addition, sunmer season only EGJ NOx controls are
proposed for Connecticut which significantly contributes to
ozone, but not PM2.5 nonattainnment in other States.
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the purposes of air quality nodeling, we used a scenario
that assunmes a 48-State SO2 trading area and SQ2 al | owances.
Most of the SO2 emi ssions reductions in this scenario occur
in the 28-State and DC control region; there are only snal
changes in nearly States not affected by today’s proposal.?®
We do not expect these latter changes to actually occur;
but, because they are only small changes, the results of
using this IPM scenario are expected to be very simlar to
the actual results of today’s proposal. For NOx, EPA
nodel ed a NOx tradi ng scenario covering 31 States, DC, and
the eastern half of Texas. The 31 States include Arkansas,
| owa, Louisiana, Mnnesota, Mssouri, and all other States
to the east of these five States. Thus, the nodel ed
strategy does not match the NOx reductions required in
today’ s proposal for Kansas and western Texas. In addition,
t he nodel ed strategy includes NOx reductions in Miine, New
Hanpshire, Rhode Island, and Vernont which do not have any
required reductions in today’s proposal.

Phase 1 of the regional strategy is forecast to reduce
total EGU SO2 em ssions in the 28-States plus DC by 40
percent in 2010. Phase 2 is forecast to provide a 44

percent reduction in EGJ SO2 em ssions conpared to the Base

° The nodel ed scenario reduces EGQU enissions in the five
New Engl and States not covered by today’s proposal by |ess
than 3,000 tons per year. 1In the 15 States |located to the
west of the region covered by today’'s proposal, total EGU
SO2 emni ssions decline by 17 percent.
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Case in 2015. Wen fully inplenented, we expect today’s
proposed rule to result in nore than a 70 percent reduction
in EGQU SO2 em ssions conpared to current em ssions |evels.
The net effect of the strategy on total SO2 em ssions in the
28-State plus DC region, considering all sectors of
em ssions, is a 27 percent reduction in 2010 and a 28
percent reduction in 2015. For NOx, Phase 1 of the strategy
is forecast to reduce EGU em ssions by 44 percent and total
em ssions by 10 percent in the 28-States plus DC region in
2010. In Phase 2, EGJ NOx em ssions are projected to
decline by 53 percent in 2015. Total NOx em ssions are
projected to be reduced by 14 percent in 2015. The percent
change in em ssions by State for SO2 and NOx in 2010 and
2015 for the regional strategy are provided in the Ar
Qual ity Modeling Technical Support Docunment (AQMISD). %
B. The PMR.5 Air Quality Mddeling of the Proposed Regi onal
SO2 and NOx Strategy

The PM nodeling platform described in section |V was
used by EPA to nodel the inpacts of the proposed SO2 and NOx
em ssions reductions on annual average PM2.5 concentrati ons.
In brief, we ran the REMSAD nodel for the neteorol ogical
conditions in the year of 1996 using our nationw de nodeling

dormain. Modeling for PM.5 was perforned for both 2010 and

% The Air Quality Modeling Technical Support Docunent for
the Interstate Air Quality Rule can be obtained fromthe
docket for today’'s proposed rule: QAR-2003-0053.
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2015 to assess the expected effects of the proposed regional
strategy in each of these years on projected PM2.5 design
val ue concentrations and nonattai nment. The procedures used
to project future PM2.5 design values and nonattai nment are
described in section IV. The projected design values for
each nonattai nnent county for the 2010 and 2015 scenari 0s
are provided in the AQMISD. The counties that are projected
to be nonattai nment for the PM2.5 NAAQS are |listed in Table
| X-1 for the 2010 Base Case and the 2010 regi onal strategy
scenario and in Table I X-2 for the 2015 Base Case and 2015
regi onal strategy scenario. The projected 2010 Base Case
and control scenario PM2.5 design values are provided in
Table I X-3. The projected 2015 Base Case and control PM.5
design values are provided in Table I X-4. Concerning the
future baseline concentrations, we expect inprovenent beyond
2015 based on the fact that the bank will be used up and
further reductions are expected fromthe Heavy Duty D esel
Engi nes and Land- based Non-road Di esel Engines rules. Also,
even those counties that remain nonattai nment in 2015 after
the controls in today’'s rule will benefit fromair quality
i mprovenents and | ower concentrations of fine particles as a
result of the SO2 and NOx em ssions reductions in this rule.

Table I X-1. Projected PM2.5 Nonattai nnent Counties for 2010
Base Case and Regional Strategy Scenari os
2010 Regi onal Strategy Case

Projected PM2.5 Nonattai nment
Counti es

2010 Base Case Projected PM2.5

State Nonatt ai nment Counties
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DeKal b, Jefferson, Montgomery,
AL Russel |, Tall adaga Jefferson, Russell, Tall adaga
CT New Haven None
DC [Washi ngton D.C. None
DE New Castl e None
Cl arke, Clayton, Cobb, DeKal b, Cl arke, Clayton, Cobb, DeKal b,
Fl oyd, Fulton, Hall, Muscogee, Fl oyd, Fulton, Muscogee,
GA Paul di ng, Ri chmond, W | ki nson W | ki nson
IL Cook, Madison, St. Clair, WII Cook, Madison, St. Clair
I'N Cl ark, Marion None
KY Fayette, Jefferson None
VD Baltinore City None
M Wayne Wayne
MO St. Louis None
NY New York (Manhattan) New Yor k (Manhatt an)
NC Cat awba, Davi dson, Meckl enburg None
Butl er, Cuyahoga, Franklin, Cuyahoga, Hamilton, Jefferson,
Ham | ton, Jefferson, Lawrence, Scioto, Stark
Mahoni ng, Scioto, Stark,
OH Summit, Trunbull
Al | egheny, Berks, Lancaster, Al | egheny
PA Yor k
SC Greenville None
Davi dson, Ham | ton, Knox, Knox
TN Roane, Sullivan
Brooke, Cabell, Hancock, None
W/ Kanawha, Marshal, Wod

Table | X-2. Projected PM2.5 Nonattai nment Counties for 2015

Base Case and Regi onal

Strategy Scenari os

2015 Base Case Projected PM2.5

2015 Regi onal Strategy Case

State ) . Projected PM2.5 Nonattai nment
Nonat t ai nment Counti es .
Counti es

Jefferson, Montgomery, Russell,

AL Tal | adaga Jefferson, Russell

CT New Haven None
Cl arke, Clayton, Cobb, DeKal b,
Fl oyd, Fulton, Hall, Muscogee,

GA Ri chmond, W | ki nson Cl ayton, DeKalb, Fulton

I L Cook, Madison, St. Clair Cook

I'N Clark, Marion None

KY Jefferson None

MD Baltimore City None

M Wayne Wayne
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NY New York County (Manhatt an) None
Butl er, Cuyahoga, Franklin,
Ham | t on, Jefferson, Scioto, Cuyahoga, Ham lton, Jefferson,
OH Stark, Summt Sci ot o
PA |Al Il egheny, York Al | egheny
TN Ham | t on, Knox Knox
Br ooke, Cabell, Hancock
W/ Kanawha, Wbod None
Table I X-3. Projected PM2.5 Design Values for the 2010 Base

Case and Regi onal Strategy Scenari os

State County 2010 Base Case Cjﬁﬁ%ﬂRigniﬂﬂgy
Al abama DeKal b 15. 22 13.92
Al abama Jefferson 20. 03 18. 85
Al abama Mont gomery 15. 69 14.60
Al abama Russel | 17. 07 15. 77
Al abama Tal | adega 16. 44 15. 26
Connecti cut New Haven 15. 43 14.50
Del awar e New Castl e 15. 43 14.12
R R 15. 48 12.70
Georgi a Cl ar ke 17.04 15. 56
Georgi a Cl ayton 17.73 16. 43
Georgi a Cobb 16. 80 15. 56
Georgi a DeKal b 18. 26 16. 92
Georgi a Fl oyd 16. 99 15. 65
Georgi a Ful t on 19.79 18. 37
Georgi a Hal | 15.62 14. 24
Georgi a Muscogee 16. 68 15. 41
Georgi a Paul di ng 15. 40 14. 17
Georgi a Ri chmond 15. 99 14. 65
Georgi a W | ki nson 16. 68 15.51
I'llinois Cook 17.90 16. 90
Illinois Madi son 16. 41 15. 33
I'llinois St. Clair 16. 31 15. 11
Illinois W I | 15. 21 14. 25
I ndi ana Cl ark 15. 86 14. 34
I ndi ana Mar i on 15. 89 14. 39
Kent ucky Fayette 15. 21 13. 55
Kent ucky Jefferson 15.79 14. 23
Maryl and Baltimore City 16. 58 14. 82
M chi gan Wayne 18.78 17. 65
M ssouri St. Louis City 15. 25 14. 14
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New Yor k New Yor k 16. 30 15. 25
Nort h Carolina Cat awba 15. 26 13. 87
North Carolina Davi dson 15.52 14.22
North Carolina Meckl enburg 15.18 13.92
Ohi o But | er 16. 01 14.53
Chi o Cuyahoga 19. 13 17.68
Ohi o Franklin 16. 69 15. 04
Ohi o Ham | t on 17.75 15. 96
Ohi o Jefferson 18. 04 16. 06
Ohi o Lawr ence 15. 48 13. 67
Chi o Mahoni ng 15. 39 13.76
Ohi o Sci oto 18. 40 16. 33
Ohi o St ar k 17.09 15.19
Ohi o Summi t 16. 35 14.71
Ohi o Trumbul | 15. 13 13.56
Pennsyl vani a Al | egheny 19.52 16. 92
Pennsyl vani a Ber ks 15. 39 13. 84
Pennsyl vani a Lancaster 15. 46 13. 71
Pennsyl vani a Yor k 15. 68 13.93
Sout h Carolina Greenville 15. 06 13. 75
Tennessee Davi dson 15. 36 13.92
Tennessee Ham |t on 16. 14 14. 74
Tennessee Knox 18. 36 16. 60
Tennessee Roane 15. 18 13. 69
Tennessee Sul livan 15. 24 13.77
West Virginia Br ooke 16. 60 14. 77
West Virginia Cabel | 16. 39 14. 41
West Virginia Hancock 16. 69 14. 85
West Virginia Kanawha 17.11 14. 81
West Virginia Mar shal | 15. 53 13. 25
West Virginia Wood 16. 30 14. 15

Tabl e | X-4.

Case and Regi onal

Projected PM2.5 Design Values for the

Strategy Scenari os

2015 Base

State County 2015 Base Case CjﬁﬁiﬂRigniﬂﬂgy
Al abama Jefferson 19. 57 18. 11
Al abama Mont gonmery 15. 35 14. 05
Al abama Russel | 16. 68 15. 05
Al abama Tal | adega 15. 97 14.57
Connecti cut New Haven 15. 13 14.13
Georgi a Cl ar ke 16. 46 14.58
Georgi a Cl ayt on 17. 26 15. 49
Georgi a Cobb 16. 28 14. 37
Georgi a DeKal b 17.93 16. 22
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Georgi a Fl oyd 16.51 14. 71
Georgi a Ful t on 19. 44 17.62
Georgi a Hal | 15. 05 13. 16
Georgi a Muscogee 16. 31 14.71
Georgi a Ri chnond 15.51 13. 82
Georgi a W | ki nson 16. 40 14. 88
Illinois Cook 17.52 16. 40
Illinois Madi son 16. 03 14. 88
Illinois St. Clair 15.91 14. 67
I ndi ana Cl ark 15. 40 13. 69
I ndi ana Mari on 15. 31 13.79
Kent ucky Jefferson 15. 32 13. 57
Maryl and Baltinmore City 16. 11 14. 20
M chi gan Wayne 18. 28 17.06
New Yor k
New Yor k (Manhat t an) 15. 82 14. 69
Ohi o But | er 15. 39 13. 77
Ohi o Cuyahoga 18. 58 17. 05
Chi o Franklin 16. 18 14. 46
Ohi o Ham | t on 17. 07 15. 15
Ohi o Jefferson 17. 49 15.51
Ohi o Sci oto 17.62 15. 49
Ohi o St ar k 16. 42 14.52
Ohi o Summi t 15.78 14. 14
Pennsyl vani a Al | egheny 18. 64 16. 09
Pennsyl vani a Yor k 15. 13 13. 26
Tennessee Hami |t on 15.63 13.91
Tennessee Knox 17.73 15. 59
West Virginia Br ooke 16. 10 14. 26
West Virginia Cabel | 15.70 13.71
West Virginia Hancock 16. 18 14. 33
West Virginia Kanawha 16. 45 14.10
West Virginia Wood 15. 58 13. 49

The results of the air quality nodeling indicate that
61 counties in the East are expected to be nonattai nnent for

PM2.5 in the 2010 Base Case. 38 are

O these 61 counti es,
projected to cone into attainnent in 2010 follow ng the SO2
and NOx em ssions reductions resulting fromthe regional
controls in today s proposal. The 23 counties projected to
remai n nonattai nnent after the application of the regional

strategy are expected to experience a sizeable reduction in
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PM2.5 fromthis strategy, which will bring themcloser to
attainment. Specifically, the average reduction in these 23
resi dual 2010 nonattai nment counties is 1.50 pyg/nm8 with a
range of 0.93 to 2.60 ug/ nB.

In 2015, the SO2 and NOx reductions in today’s proposal
are expected to reduce the nunber of PM2.5 nonattai nnent
counties in the East from4l to 13. The regional strategy
is predicted to provide large reductions in PM2.5 in those
13 residual nonattai nment counties. Specifically, the
average reduction in these 13 residual 2015 nonatt ai nment
counties is 1.70 pyg/mM8 with a range of 1.00 to 2.54 ug/ nB.

Thus, the SO2 and NOx em ssions reductions which will
result fromtoday's proposal will greatly reduce the extent
of PM2.5 nonattainment by 2010 and beyond. These emn ssions
reductions are expected to substantially reduce the nunber
of PM2.5 nonattainnment counties in the East and nake
attai nment easier for those counties that remain
nonatt ai nnent by substantially |owering PM2.5 concentrations
in these residual nonattai nment counties.

C. Ozone Air Quality Modeling of the Regional NOx Strategy

The EPA used the ozone nodeling platformdescribed in
section IV to nodel the inpacts of the proposed EGU NOx
controls on 8-hour ozone concentrations. |In brief, we ran
t he CAMk nodel for the neteorological conditions in each of

the three 1995 ozone epi sodes using the Eastern U. S.
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nodel i ng domai n. QOzone nodeling was performed for both 2010
and 2015 to assess the projected effects of the regional
strategy in each of these years on projected 8-hour ozone
nonat t ai nnent .

The results of the regional strategy ozone nodeling are
expressed in terns of the expected reduction in projected 8-
hour design value concentrations and the inplications for
future nonattainment. The procedures used to project future
8- hour ozone design val ues and nonattai nment are descri bed
in section IV. The projected design values and exceedance
counts for each nonattai nnent county for the 2010 and 2015
scenarios are provided in the AQWSD. The counties that are
projected to be nonattai nnent for the 8-hour ozone NAAQS are
listed in Table I X-5 for the 2010 Base Case and the 2010
regional strategy scenario and in Table I X-6 for the 2015
Base Case and 2015 regional strategy scenario. The
proj ected 2010 Base Case and control scenario 8-hour ozone
design values are provided in Table I X-7. The projected
2015 Base and control 8-hour ozone design val ues are
provided in Table | X-8.

Table 1 X-5. Projected 8-hour Ozone Nonattai nment Counties
for 2010 Base Case and Regi onal Strategy Scenari os

2010 Regional Strategy Case

2010 Base Case Projected 8-Hour

State Ozone Nonattai nment Counties Pr o] ECt.Ed 8- Hour Ozpne
Nonatt ai nment Counti es
AR Crittenden Crittenden

CT Fairfield, M ddl esex, New Haven |Fairfield, M ddl esex, New Haven
DC [Washi ngton D.C. Washi ngton D. C.
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DE New Castl e New Castl e
GA Ful t on Ful t on
IL None None
I'N Lake Lake
Anne Arundel, Baltimore, Cecil, [Anne Arundel, Baltinore, Cecil,
VD Harford, Kent, Prince Georges Har ford, Kent, Prince Georges
M None None
Ber gen, Camden, Cunberl and, Bergen, Canden, Cumber!| and,
Gl oucester, Hudson, Hunterdon, Gl oucester, Hunterdon, Mercer,
Mercer, M ddl esex, Monnmout h, M ddl esex, Monmouth, Morris,
NJ Morri s, Ocean Ocean
Erie, Putnam Richmond, Erie, Putnam Richmond, Suffolk,
NY Suf f ol k, Westchester West chest er
NC Meckl enburg Meckl enburg
OH Geauga, Summt Geauga
Al | egheny, Bucks, Del awar e, Bucks, Del aware, Montgonery,
PA Mont gomery, Phil adel phia Phi | adel phi a
RI Kent Kent
X Denton, Harris, Tarrant Denton, Harris, Tarrant
VA |Arlington, Fairfax Arlington, Fairfax
W Kenosha, Raci ne, Sheboygan Kenosha, Racine, Sheboygan
Table 1 X-6. Projected 8-Hour Ozone Nonattai nment Counti es

for 2015 Base Case and Regi onal

Strategy Scenari os

2015 Base Case Projected 8-Hour

2015 Regional Strategy Case 8-

State Ozone Nonattainment Counties Ngﬁ;{taoizﬁzznfr (C):joﬁﬁ:?gs
AR Crittenden None
CT Fairfield, M ddl esex, New Haven |Fairfield, M ddl esex, New Haven
DC [Washi ngton D.C. Washi ngton D. C.
DE None None
GA None None
IL Cook None
I'N Lake Lake
MD |Anne Arundel, Cecil, Harford Anne Arundel, Cecil, Harford
M Macomb None
Bergen, Canden, Gl oucester, Ber gen, Camden, Gl oucester,
Hunt erdon, Mercer, M ddlesex, Hunt erdon, Mercer, M ddl esex,
NJ Monmout h, Morris, Ocean Monmout h, Ocean
Erie, Richmond, Suffolk, Erie, Richmond, Suffolk,
NY |Westchester West chester
NC None None
OH Geauga None
PA Bucks, Montgomery, Phil adel phia |Bucks, Montgomery, Phil adel phia
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RI Kent None
TX Harris Harris

VA |Arlington, Fairfax Arlington

W Kenosha, Sheboygan Kenosha

Table 1 X-7.

2010 Base Case and Regi onal

Proj ected 8-hour Ozone Design Val ues for the

Strategy Scenari os

State County 2010 Base Case CoznotlroolReSgtlroarlaelgy

Ar kansas Crittenden 86 86
Connecti cut Fairfield 94 94
Connecti cut M ddl esex 91 91
Connecti cut New Haven 92 92
Di strict of Di strict of

Col umbi a Col umbi a 88 88
Del awar e New Castl e 87 86
Georgi a Ful t on 86 85
I ndi ana Lake 87 86
Maryl and Anne Arundel 91 91
Mar yl and Bal ti nore 85 85
Maryl and Ceci | 90 90
Maryl and Har f ord 93 93
Maryl and Kent 89 88
Maryl and Prince Georges 86 85
New Jersey Ber gen 88 87
New Jersey Camden 93 92
New Jer sey Cumber | and 86 85
New Jer sey Gl oucester 95 95
New Jer sey Hudson 85 84
New Jer sey Hunt er don 89 89
New Jer sey Mer cer 98 98
New Jer sey M ddl esex 95 95
New Jer sey Monnout h 89 89
New Jer sey Morri s 88 87
New Jersey Ocean 105 104
New Yor k Erie 90 89
New Yor k Put nam 85 85
New Yor k Ri chnond 90 89
New Yor k Suf fol k 90 90
New Yor k West chester 86 85
Nort h Carolina Meckl enburg 85 86
GChi o Geauga 88 88
Ohi o Summi t 85 84
Pennsyl vani a Al | egheny 85 84
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Pennsyl vani a Bucks 97 97
Pennsyl vani a Del awar e 87 86
Pennsyl vani a Mont gonmery 90 89
Pennsyl vani a Phi | adel phi a 92 92
Rhode I sl and Kent 89 88
Texas Dent on 87 87
Texas Harris 100 100
Texas Tarr ant 88 87
Virginia Arlington 88 88
Virginia Fai rf ax 87 87
W sconsin Kenosha 94 93
W sconsin Raci ne 86 85
W sconsin Sheboygan 90 89
Table I X-8. Projected 8-hour Ozone Design Values for the
2015 Base Case and Regi onal Strategy Scenari os
State County 2015 Base Case 2015 ResgtlroarlaelgyCOntrol
Ar kansas Crittenden 85 83
Connecti cut Fairfield 94 93
Connecti cut M ddl esex 89 88
Connecti cut New Haven 90 89
District of Di strict of
Col umbi a Col umbi a 86 85
Illinois Cook 85 84
I ndi ana Lake 87 86
Maryl and Anne Arundel 87 86
Maryl and Ceci | 86 85
Mar yl and Har f ord 89 88
M chi gan Maconmb 86 84
New Jer sey Ber gen 87 86
New Jersey Camden 91 90
New Jer sey Gl oucester 93 92
New Jersey Hunt er don 87 86
New Jer sey Mer cer 96 95
New Jersey M ddl esex 92 92
New Jersey Monnmout h 87 86
New Jersey Morri s 85 83
New Jer sey Ocean 102 101
New Yor k Erie 88 86
New Yor k Ri chrmond 87 87
New Yor k Suf f ol k 89 89
New Yor k West chester 86 85
Ohi o Geauga 85 83
Pennsyl vani a Bucks 95 94
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Pennsyl vani a Mont gomery 89 88
Pennsyl vani a Phi | adel phi a 91 90
Rhode I sl and Kent 85 84
Texas Harris 99 98
Virginia Arlington 87 86
Virginia Fairfax 85 84
W sconsin Kenosha 93 91
W sconsin Sheboygan 86 84

In the 2010 Base Case (i.e., w thout the em ssions

reductions called for in today' s proposal), 47 counties in

the East are forecast to be nonattai nnent for ozone. Wth

the inplenmentation of the proposed regi onal NOx strategy,

three of the 47 2010 Base Case nonattai nnent counties are

forecast to cone into attainnment. O the 44 counties that

are projected to remain nonattainment in 2010 after the

regional controls, 12 are projected to be within 2 ppb of

attainment (i.e., counties that have design val ues of 85 or
86 ppb).

In 2015, the nunber of nonattai nnent counties is

expected to decline from 34 counties in the Base Case to 26
counties after the NOx em ssions reductions in today’s

proposal. The proposed regional NOx strategy is projected

to reduce nonattai nment ozone design values in the East by 1

to 2 ppb in all but three of the 34 2015 Base Case

nonattai nnent counties. O the 26 counties that are

forecast to remain nonattainment in the control case, ten

are projected to be wwthin 2 ppb of attainnment. Thus, our

nodel i ng indicates that by 2010 and 2015 the NOx controls in
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today’s proposal will reduce ozone concentrations throughout
the East and help bring areas into attainment with the 8-
hour ozone NAAGS.
X. Benefits of Em ssions Reductions in Addition to the PM
and Ozone NAAQS

This proposed action will result in benefits in
addition to the enunerated human health and wel fare benefits
resulting fromreductions in anbient |evels of PMand ozone.
These ot her benefits occur both directly, fromthe
reductions in NOx and SO2, and indirectly, through
reductions in co-pollutants, such as nercury. For exanple,
reductions in emssions of NOx and SO2 will contribute to
substantial visibility inprovenents in many parts of the
eastern U S. where people live, work, and recreate,
i ncl udi ng mandatory Federal Class | areas such as the G eat
Snoky Mountains. Reductions in NOx and SO2 em ssions from
affected sources will also reduce acidification and
eutrophi cati on of water bodies. The potential for
reductions in nitrate contam nation of drinking water is
anot her possible benefit of the rule. This proposal wll
al so reduce acid and particul ate deposition that damages
cul tural nmonunents and other materials. Reduced nercury
em ssions will lessen nmercury contam nation in | akes that
can potentially reduce both human and wildlife exposure

t hrough consunption of contam nated fish. |In contrast to
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the benefits discussed, it is also possible that this
proposal will |essen the benefits of passive fertilization
for forest and terrestrial ecosystens where nutrients are a
l[imting factor and for some cropl ands.

This rule will inprove visibility in the transport
region. Visibility inpairnment is w despread and expected to
continue (67 FR 68251, Novenber 8, 2002) and this proposed
rule will help to inprove visibility. W provide a limted
assessment of the econom c val ue of expected inprovenents in
visibility at some Federal Class | areas in section Xl.

The foll owi ng section presents information on three
categories of public welfare and environnmental inpacts
related to reductions in em ssions from affected sources:
reduced acid deposition, reduced eutrophication of water
bodi es, and reduced human health and wel fare effects due to
deposition of nercury. A nore thorough di scussion of these
effects is provided in the “Benefits of the Proposed Inter-
State Air Quality Rule” - Draft (Decenber 31, 2003).

A.  Atnospheric Deposition of Sulfur and Nitrogen — | npacts
on Aquatic, Forest, and Coastal Ecosystens

At nospheric deposition of sulfur and nitrogen, nore
commonly known as acid rain, occurs when en ssions of SO2
and NOx react in the atnosphere (wth water, oxygen, and
oxi dants) to formvarious acidic conmpounds. These acidic

conmpounds fall to earth in either a wet form (rain, snow,
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and fog) or a dry form (gases and particles). Prevailing
W nds can transport acidi c conpounds hundreds of mles,
often across State and national borders. Acidic conpounds
(it ncluding small particles such as sulfates and nitrates)
cause many negative environnmental effects, including
acidifying | akes and streans, harm ng sensitive forests, and
harm ng sensitive coastal ecosystens.
1. Aci d Deposition and Acidification of Lakes and Streans
Aci d deposition causes acidification of |akes and streans.
The effect of atnospheric deposition of acids on freshwater
and forest ecosystens depends |argely upon the ecosystenis
ability to neutralize the acid. Acid Neutralizing Capacity
(ANC), a key indicator of the ability of the water and
wat ershed soil to neutralize the acid deposition it
recei ves, depends largely on the watershed' s physical
characteristics: geology, soils, and size. Wters that are
sensitive to acidification tend to be located in snal
wat er sheds that have few al kaline m nerals and shal | ow
soils. Conversely, watersheds that contain al kaline
m nerals, such as |inestone, tend to have waters with a high
ANC. Areas especially sensitive to acidification include
portions of the Northeast (particularly the Adirondack and
Cat skill Mountains, portions of New England, and streans in

t he m d- Appal achi an hi ghl ands) and Sout heastern streans.
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Quantitative inpacts of this proposal on acidification
of water bodi es have been assessed. Moddeling for this
proposed rul e indicates | akes in the Northeast and
Adi rondack Muntains would inprove in acid buffering
capacity. Specifically, no | akes in the Andirondack
Mount ai ns are projected to be categorized as chronically
acidic in 2030 as a result of this proposal. |In contrast,
twel ve percent of these | akes are projected to be
chronically acidic without the em ssions reductions
envisioned in this proposal. For Northeast |akes in
general, 6 percent of the |lakes are anticipated to be
chronically acidic before inplenmentation of this proposal.
The AQR i s expected to decrease the percentage of
chronically acidic lakes in the Northeast to 1 percent.
2. Acid Deposition and Forest Ecosystem | npacts

Current understanding of the effects of acid deposition
on forest ecosystens focuses on the effects of ecol ogi cal
processes affecting plant uptake, retention, and cycling of
nutrients within forest ecosystens. Research results from
t he 1990s i ndicate docunented decreases in base cations
(cal cium nmagnesium potassium and others) fromsoils in
t he northeastern and southeastern United States are at | east
partially attributable to acid deposition. Losses of
calciumfromforest soils and forested watersheds have now

been docunented as a sensitive early indicator of soi
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response to acid deposition for a wi de range of forest soils
in the United States.

Al though sulfate is the primary cause of base cation
| eaching, nitrate is a significant contributor in watersheds
that are nearly nitrogen saturated. Base cation depletion
is a cause for concern because of the role these ions play
in surface water acid neutralization and their inportance as
essential nutrients for tree growth (cal cium magnesi um and
pot assi um .

In red spruce stands, a clear |ink exists between acid
deposition, calciumsupply, and sensitivity to abiotic
stress. Red spruce uptake and retention of calciumis
i npacted by acid deposition in two main ways: |eaching of
i mportant stores of calciumfrom needl es and decreased root
upt ake of cal cium due to cal cium depletion fromthe soil and
al um num nobi |i zati on. These changes increase the
sensitivity of red spruce to winter injuries under norm
wi nter conditions in the Northeast, result in the | oss of
needl es, slow tree growh, and inpair the overall health and
productivity of forest ecosystens in many areas of the
eastern United States. In addition, recent studies of sugar
mapl e decline in the Northeast |link | ow base cation
avai lability, high levels of alum num and manganese in the
soil, and increased levels of tree nortality due to native

defoliating insects. This proposal will inprove acid
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deposition in the transport region, and is |likely to have
positive effects on the health and productivity of forest
systenms in the region.
3. Coastal Ecosystens

Since 1990, a | arge amount of research has been
conducted on the inpact of nitrogen deposition to coastal
waters. Nitrogen is often the limting nutrient in coastal
ecosystens. Increasing the levels of nitrogen in coastal
wat ers can cause significant changes to those ecosystens.
In recent decades, human activities have greatly accel erated
nitrogen nutrient inputs, causing excessive growth of al gae
and |l eading to degraded water quality and associ ated
i mpai rments of estuarine and coastal resources for human
uses.

It is now known that nitrogen deposition is a
significant source of nitrogen to nany estuaries. The
anount of nitrogen entering estuaries due to atnospheric
deposition varies w dely, depending on the size and | ocation
of the estuarine watershed and ot her sources of nitrogen in
t he watershed. There are a handful of estuaries where
at nospheric deposition of nitrogen contributes well over 40
percent of the total nitrogen |oad; however, in nost
estuaries for which estimtes exist, the contribution from
at nospheric deposition ranges from 15-30 percent. The area

wi th the highest deposition rates stretches from
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Massachusetts to the Chesapeake Bay and al ong the central
@Qul f of Mexico coast.

In 1999, National Cceanic and Atnospheric
Adm ni stration (NOAA) published the results of a 5-year
nati onal assessnment of the severity and extent of estuarine
eutrophication. An estuary is defined as the inland arm of
the sea that neets the nmouth of a river. The 138 estuaries
characterized in the study represent nore than 90 percent of
total estuarine water surface area and the total number of
U S. estuaries. The study found that estuaries with
noderate to high eutrophication conditions represented 65
percent of the estuarine surface area.

Eut rophi cation is of particular concern in coastal
areas with poor or stratified circulation patterns, such as
t he Chesapeake Bay, Long Island Sound, and the GQulf of
Mexi co. In such areas, the “overproduced” algae tends to
sink to the bottom and decay, using all or nobst of the
avai | abl e oxygen and thereby reducing or elimnating
popul ati ons of bottom feeder fish and shellfish, distorting
t he normal popul ati on bal ance between different aquatic
organi snms, and in extrene cases causing dramatic fish kills.
Severe and persistent eutrophication often directly inpacts
human activities. For exanple, fishery resource | osses can
be caused directly by fish kills associated with | ow

di ssol ved oxygen and toxic bloons. Declines in tourism
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occur when | ow di ssol ved oxygen causes noxi ous snells and
floating mats of al gal bl oons create unfavorabl e aesthetic
conditions. Risks to human health increase when the toxins
fromal gal bloons accunulate in edible fish and shellfish,
and when toxins beconme airborne, causing respiratory
probl ens due to inhalation. According to the NOAA report,
nore than half of the nation's estuaries have noderate to
hi gh expressions of at |east one of these synptons—an
i ndi cation that eutrophication is well devel oped in nore
than half of U. S. estuaries.

This proposal is anticipated to reduce nitrogen
deposition in the AQR region. Thus, reductions in the
| evel s of nitrogen deposition will have a positive inpact
upon current eutrophic conditions in estuaries and coast al
areas in the region.
B. Human Health and Welfare Effects Due to Deposition of
Mer cury

Mercury emtted fromutilities and other natural and
man- made sources is carried by wnds through the air and
eventually is deposited to water and land. In water, Hg is
transforned to net hyl nmercury through biol ogi cal processes.
Met hyl mercury, a highly toxic formof Hg, is the formof Hg
of greatest concern for the purpose of this rul emaking.
Once Hg has been transforned into nethylnercury, it can be

i ngested by the | ower trophic |level organisnms where it can
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bi oaccunul ate in fish tissue (i.e., concentrations in
predatory fish build up over the fish's entire lifetine,
accurmul ating in the fish tissue as predatory fish consune
ot her species in the food chain). Thus, fish and wldlife
at the top of the food chain can have Hg concentrations that
are higher than the | ower species, and they can have
concentrations of Hg that are higher than the concentration
found in the water body itself. Therefore, the nbst common
form of exposure to Hg for humans and wildlife is through
t he consunption of contam nated predatory fish, such as:
comercially consunmed tuna, shark, or other saltwater fish
speci es and recreationally caught bass, perch, walleye or
ot her freshwater fish species. Wen humans consune fish
contam nated with nethyl mercury, the ingested nethyl mercury
is alnmost conpletely absorbed into the bl ood and distributed
to all tissues (including the brain); it also readily passes
t hrough the placenta to the fetus and fetal brain.

Based on the findings of the National Research Council,
EPA has concl uded that benefits of Hg reductions woul d be
nost apparent at the human consunption stage, as consunption
of fish is the major source of exposure to nethyl nercury.
At | ower |evels, docunmented Hg exposure effects may include
nore subtle, yet potentially inportant, neurodevel opnent al
effects. Sone subpopulations in the U S., such as: Native

Aneri cans, Sout heast Asian Anericans, and | ower incone
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subsi stence fishers, may rely on fish as a primary source of
nutrition and/or for cultural practices. Therefore, they
consune | arger anmounts of fish than the general popul ation
and may be at a greater risk to the adverse health effects
fromHg due to increased exposure. |In pregnant wonen,
met hyl mercury can be passed on to the devel oping fetus, and
at sufficient exposure may | ead to a nunber of neurol ogical
di sorders in children. Thus, children who are exposed to
| ow concentrations of nethylmercury prenatally may be at
i ncreased risk of poor perfornmance on neurobehavi oral tests,
such as those neasuring attention, fine notor function,
| anguage skills, visual-spatial abilities (like draw ng),
and verbal nmenory. The effects from prenatal exposure can
occur even at doses that do not result in effects in the
nother. Mercury may al so affect young children who consune
fish contam nated with Hg. Consunption by children may | ead
to neurol ogi cal disorders and devel opnental probl ens, which
may | ead to | ater econom c consequences.

In response to potential risks of consum ng fish
cont ai ni ng el evated concentrations of Hg, EPA and FDA have
i ssued fish consunption advisories which provide reconmended
[imts on consunption of certain fish species for different
popul ati ons. EPA and FDA are currently devel oping a joint
advi sory that has been released in draft form This newest

draft FDA-EPA fish advisory recomends that wonmen and young
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children reduce the risks of Hg consunption in their diet by
noderating their fish consunption, diversifying the types of
fish they consune, and by checking any | ocal advisories that
may exist for local rivers and streans. This coll aborative
FDA- EPA effort will greatly assist in educating the nost
suscepti bl e popul ations. Additionally, the reductions of Hg
fromthis regulation nay potentially lead to fewer fish
consunption advisories, which will benefit the fishing
comunity.

W are unable to quantify changes in the |evels of
nmet hyl mercury in fish associated with reductions in nmercury
em ssions for this proposal. Wiile it is beneficial to
society to reduce nercury, we are unable to quantify and
provi de a nonetized estimate of benefits at this tine due to
gaps in available information on em ssions, fate and
transport, human exposure, and health inpact nodels.
However, this proposal is anticipated to decrease annual EGU
nmercury emni ssions by 10.6 tons in 2010 or approximately 23.5
percent, by 11.8 tons in 2015 or 26.3 percent, and by 14.3
tons or 32 percent in 2020. Eni ssion reduction percentage
decreases are based upon expected nercury em ssions changes
fromfossil-fired EGUs | arger than 25 nmegawatt capacity.

XI. Statutory and Executive Order Reviews

A.  Executive Order 12866: Regul atory Pl anning and Revi ew
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Under Executive Order 12866 (58 FR 51735, Cctober 4,
1993), the Agency nust determ ne whether a regulatory action
is "significant" and therefore subject to Ofice of
Managenent and Budget (OVB) review and the requirenents of
the Executive Order. The Order defines "significant
regul atory action" as one that is likely to result in a rule
t hat may:

1. Have an annual effect on the econony of $100 mllion or
nore or adversely affect in a material way the econony, a
sector of the econony, productivity, conpetition, jobs, the
envi ronnment, public health or safety, or State, local, or
Tri bal governments or comunities;

2. Create a serious inconsistency or otherwise interfere
with an action taken or planned by anot her agency;

3. Materially alter the budgetary inpact of entitlenents,
grants, user fees, or |loan progranms or the rights and

obl i gations of recipients thereof; or

4. Raise novel legal or policy issues arising out of |egal
mandat es, the President's priorities, or the principles set
forth in the Executive O der.

In view of its inportant policy inplications and
potential effect on the econony of over $100 million, this
action has been judged to be an econom cally “significant
regul atory action” wthin the neaning of the Executive

Order. As a result, today’ s proposal was subnitted to OVB
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for review, and EPA has prepared docunents entitled
“Benefits of the Inter-State Air Quality Rule - Draft -
Decenber 2003”, “Prelimnary Analysis of Cost of the Inter-
State Air Quality Rule - Draft - Decenber 2003”, and ot her
related techni cal support docunments collectively referred to
here as the “econom c anal yses.”
1. Summary of Econonmi ¢ Anal yses

The econom ¢ anal yses provi de several inportant
anal yses of inpacts on public welfare. These include an
anal ysis of the social benefits, social costs, and net
benefits of the regulatory scenario. The econom c anal yses
al so address issues involving small business inpacts,
unfunded nmandates (including inpacts for Tribal
governnents), environmental justice, children s health,
energy inpacts, and requirenents of the Paperwork Reduction
Act (PRA). Many of the anal yses summari zed bel ow are
prelimnary. The EPA intends to update these anal yses as
part of the SNPR
a. Benefit-Cost Analysis

The benefit-cost anal ysis concludes that substanti al
net econom c benefits to society are likely to be achieved
as a result of the reduction in em ssions occurring as a
result of this rulemaking. The results detailed bel ow show
that this rule would be highly beneficial to society, with

annual net benefits in 2010 of approxinmately $55 billion,
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($58 billion benefits conpared to social cost of
approximately $3 billion) and net benefits in 2015 of $80
billion ($84 benefits conpared to social costs of $4
billion). Al anpbunts are reflected in 1999%. As discussed
in section I X, we did not conplete air quality nodeling that
precisely matches the AQR region. W anticipate that any
differences in estimtes due to the nodeling region anal yzed
shoul d be snal |
i. Control Scenario

Today’ s proposed rul enaking sets forth requirenments for
States to elimnate their significant contribution to down-
wind State’s nonattai nment of the ozone and PM2.5 NAAQS. In
order to reduce this significant contribution, EPA is
proposing to require that certain States reduce their
em ssions of SO2 and NOx. Those quantities were derived by
cal cul ating the anpbunt of em ssions of SO2 and NOx that EPA
bel i eves can be controlled fromlarge EGUs in a highly cost-
effective manner. For a nore conplete description of the
reduction requirenments and how t hey were cal cul ated, see
section VI of today’ s rul emaki ng.

Whil e the em ssion reduction requirenents were
devel oped assunming highly cost-effective controls on EGUs,
States are free to obtain the em ssions reductions from
ot her source categories. For purposes of analyzing the

i npacts of the rule, EPA is assum ng the application of the
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controls that it has identified to be highly cost effective
on all EGUs in the transport region.
ii. Cost Analysis and Economi c | npacts

For purposes of today’s proposal, EPA anal yzed the
costs using the IPM The IPMis a nodel that EPA has used
to anal yze the inpacts of regulations on the power sector.
A description of the methodol ogy used to nodel the costs and
the results can be found in section VI. Mre details can be
found in “Prelimnary Analysis of Cost of the Inter-State
Alr Quality Rule - Draft - Decenber 2003.”
iii. Human Health and Wl fare Benefit Analysis

Qur analysis of the health and wel fare benefits
anticipated fromthis proposed rule are presented in this
section. Briefly, the analysis projects mjor benefits from
i npl ementation of the rule in 2010 and 2015. As descri bed
bel ow, thousands of deaths and other serious health effects
woul d be prevented. W are able to nonetize annual benefits
of approximately $58 billion in 2010 and $84 billion in 2015
(1999%) of those benefits.

Table XI-1 presents the primary estimates of reduced
i nci dence of PM and ozone related health effects for the
years 2010 and 2015 for the regulatory control strategy. In
interpreting the results, it is inportant to keep in mnd
the limted set of effects we are able to noneti ze.

Specifically, the table lists the PMand ozone rel ated
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benefits associated with the reduction of anbient PM and
ozone | evels. These benefits are substantial both in
i nci dence and dollar value. |In 2010, we estimate that there
w |l be approximately 9,600 fewer premature deaths annually
associated with PM.5, and the rule will result in 5,200
fewer cases of chronic bronchitis, 13,000 fewer non-fatal
heart attacks, 8,900 fewer hospitalizations (for respiratory
and cardi ovascul ar di sease conbi ned); and result in
significant reductions in days of restricted activity due to
respiratory illness (with an estinmate of 6.4 mllion fewer
cases). W also estimate substantial health inprovenents
for children fromreduced upper and | ower respiratory
illness, acute bronchitis, and asthma attacks. Ozone health
rel ated benefits are expected to occur during the sumrer
ozone season (usually ranging from May to Septenber in the
Eastern U.S.). Based upon nodeling for 2010, ozone-rel ated
heal th benefits are expected to include 1,000 fewer hospital
adm ssions for respiratory illnesses, 120 energency room
adm ssions for asthma, 280,000 fewer days with restricted
activity levels, and 180,000 fewer days where children are
absent from school due to illnesses. While we did not
i nclude separate estimtes of the nunber of premature deaths
t hat woul d be avoi ded due to reductions in ozone |evels,
recent evidence has been found |inking short-term ozone

exposures with premature nortality i ndependent of PM
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exposures. Recent reports by Thurston and Ito (2001) and
the Wrld Health Organi zation (WHO support an independent
ozone nortality inpact, and the EPA Sci ence Advi sory Board
has recommended that EPA reevaluate the ozone nortality
literature for possible inclusion in the estimte of total
benefits. Based on these new anal yses and recomendati ons,
EPA is sponsoring three independent neta-anal yses of the
ozone-nortality epidemology literature to informa
determi nation on inclusion of this inportant health
endpoi nt. Upon conpl eti on and peer-revi ew of the
net a- anal yses, EPA will nmake its determ nation on whet her
and how benefits of reductions in ozone-related nortality
will be included in the benefits analysis for the final
Inter-State Air Quality Rule.

Table Xl -2 presents the estinmated nonetary val ue of
reductions in the incidence of health and wel fare effects.
PMrel ated health benefits and ozone benefits are estinmated
to be approximately $56.9 billion and $82.4 billion annually
in 2010 and 2015, respectively. Estimated annual visibility
benefits in Southeastern Cass | areas brought about by the
| AQR are estimated to be $880 nmillion in 2010 and $1.4
billion in 2015. Al nonetized estimates are stated in
1999%. Table Xl -3 presents the total nonetized benefits for
the years 2010 and 2015. This table also indicates with a

"B" those additional health and environnental effects that
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we were unable to quantify or nonetize. These effects are
additive to the estinmate of total benefits, and EPA believes
there is considerable value to the public of the benefits
that could not be nonetized. A listing of the benefit
categories that or nonetized in our estimate is provided in
Tabl e Xl -4.

In summary, EPA' s prinmary estinate of the annual
benefits of the rule is approxinately 58 + B billion in
2010. In 2015, total nonetized benefits are approxi mately
$84 + B billion annually. These estinmates account for
growh in real gross donestic product (GDP) per capita
bet ween the present and the years 2010 and 2015. As the
tabl e indicates, total benefits are driven primarily by the

reduction in premature fatalities each year, which account

for over 90 percent of total benefits.

TABLE Xl -1. Estimated Reductions in Incidence of Health
Ef fects
2010 2015
Endpoi nt Constituent Esti mat ed Esti mat ed
Reducti on Reduction
Premature Mortality PMR. 5 9, 600 13, 000
- Adul t
Mortality - Infant PM2. 5 22 29
Chronic Bronchitis PM2. 5 5,200 6, 900
Acute Myocardi al PM2. 5 13, 000 18, 000
Infarction - Total
Hospltgl Adm ssi ons PM2. 5, 5. 200 8, 100
- Respiratory Ozone
Hosplt_al Adm ssi ons PMR. 5 3, 700 5. 000
- Cardiovascul ar
Emer gency Room PM2. 5,
Visits - Respiratory Ozone 7,100 9,400
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Acute Bronchitis PM2. 5 12, 000 16, 000
Lower Respiratory PMR. 5 140, 000 190, 000
Synpt onms
Upper Respiratory

PM2. 5 490, 000 620, 000
Synmpt ons
Ast hma Exacerbati on PwM2. 5 190, 000 240, 000
Acute Respiratory PM2. 5,
Sympt oms ( MRADs*) Ozone 6, 400, 000 8, 500, 000
Work Loss Days PM2. 5 1, 000, 000 1, 300, 000
School Loss Days Ozone 180, 000 390, 000

* MRADs = m nor restricted activity days.

TABLE Xl -2. Estimated Monetary Value of Reductions in

| nci dence of Health and Welfare Effects (MI1lions of 19993%)

Endpoi nt Group

Constituent

2010
Esti mat ed

Monet ary Val ue of

Reducti ons

2015
Esti mat ed

Monet ary Val ue of

Reducti ons

Premature Mortality

- Adul t PM2. 5 $53, 000 $77, 000

Mortality - Infant PM2. 5 $130 $180

Chronic Bronchitis PM2. 5 $1, 900 $2,700

Acute Myocardi al

Infarction - Tot al PME. 5 $1,100 $1,500

Hospital Adm ssions PM2. 5,

- Respiratory Ozone $85 $130

Hospi tal Adm ssions

- Cardiovascul ar PM2. 5 $78 $110

Emergency Room PM2. 5,

Visits - Respiratory Ozone $2.0 $2.6

Acute Bronchitis PM2. 5 $4. 3 $5. 7

Lower Respiratory

Sympt oms PM2. 5 $2.3 $3.0

Upper Respiratory

Sympt oms PM2. 5 $13 $17

Asthma Exacerbation PM2. 5 $8. 0 $10

Acute Respiratory PM2. 5,

Synmpt onms ( MRADs*) Ozone $320 $440

Work Loss Days PM2. 5 $140 $170

School Loss Days Ozone $13 $28

Worker Productivity Ozone $6.0 $17

VisibiTity - Li aht

Sout heastern Cl ass | Ext i ght $880 $1, 400
xtinction

Ar eas

TOIAL + B*~* 3538, 000 04, 000

B = non-nonetized benefits
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* MRADs = m nor restricted activity days.
**Note total dollar benefits are rounded to the nearest billion and
colum totals may not add due to rounding.

2. Benefit-Cost Conparison

Based upon Table Xl -3, the estimated social costs to
i npl enent the proposed rule em ssion reductions in 2010 and
2015 are $3 and $4 billion annually, respectively (19999%).
Thus, the net benefit (social benefits m nus social costs)
of the programis approximately $55 + B billion annually in
2010 and $80 + B billion annually in 2015. Therefore,
i npl emrentation of the proposed rule is expected to provide
society with a net gain in social welfare based on economc
efficiency criteria.

Table XI-3. Summary of Annual Benefits, Costs, and Net
Benefits of the Interstate Air Quality Rule

2010 2015
Description (Billions of 1999 | (Billions of 1999
dol I ars) dol I ars)
Soci al Costs @ $ 2.9 $ 3.7
Soci al Benefits ¢
Ozone-rel ated benefits $ 0.1 $ 0.1

PMrel ated health benefits $ 56.8 + B $ 82.3 + B

Visibility benefits $ 0.9 $ 1.4

Annual Net Benefits
(Benefits-Costs)®™cd $55 + B $80 + B
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Not es:

@ Note that costs are the estimted total annual costs of reducing

pol lutants including NOx and SO2 in the | AQR region

P As the table indicates, total benefits are driven primarily by PM

rel ated health benefits. The reduction in premature fatalities each
year accounts for over 90 percent of total benefits. Benefits in this
tabl e are associated with NOx and SO2 reductions.

© Not all possible benefits or disbenefits are quantified and noneti zed
in this analysis. Bis the sumof all unquantified benefits and

di shenefits. Potential benefit categories that have not been
quantified and nonetized are listed in Table Xl-4.

9 Net benefits are rounded to nearest billion. Columar totals may not
sum due to rounding.

Every benefit-cost anal ysis exam ning the potenti al
effects of a change in environnental protection requirenents
islimted to sone extent by data gaps, limtations in nodel
capabilities (such as geographic coverage), and
uncertainties in the underlying scientific and econom c
studies used to configure the benefit and cost nodels.
Deficiencies in the scientific literature often result in
the inability to estimate quantitative changes in health and
environnmental effects, such as potential increases in
premature nortality associated with increased exposure to
carbon nonoxide. Deficiencies in the econonics literature
often result in the inability to assign econom c val ues even
to those health and environnmental outconmes that can be
guantified. While these general uncertainties in the
underlying scientific and economcs literatures (that can
cause the valuations to be higher or Iower) are discussed in
detail in the econom c analyses and its supporting docunents

and references, the key uncertainties which have a bearing
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on the results of the benefit-cost analysis of this proposed
rul e include the foll ow ng:
. The exclusion of potentially significant benefit
categories (such as health and ecol ogi cal benefits of
reduction in nercury);
. Errors in nmeasurenent and projection for variables such
as popul ation growt h and baseline incidence rates;
. Uncertainties in the estimtion of future year
em ssions inventories and air quality;
. Variability in the estinmated rel ationshi ps of health
and wel fare effects to changes in pollutant concentrations;
. Uncertainties in exposure estination;
. Uncertainties in the size of the effect estimtes
l'inking air pollution and health endpoints;
. Uncertainties about relative toxicity of different
conponents within the conplex m xture of PM
. Uncertainties associated with the effect of potenti al
future actions to limt em ssions.

Despite these uncertainties, we believe the
benefit-cost anal ysis provides a reasonabl e indication of
t he expected econom c benefits of the proposed rul emaking in
future years under a set of reasonable assunptions.

There are a nunber of health and environnmental effects
that we were unable to quantify or nonetize. A ful

appreciation of the overall econom c consequences of the
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proposed rul e requires consideration of all benefits and
costs expected to result fromthe proposed rule, not just
t hose benefits and costs which could be expressed here in
dollar terns. A listing of the benefit categories that
could not be quantified or nonetized in our estimate are
provided in Table Xl-4. These effects are denoted by "B" in
Tabl e Xl -3 above, and are additive to the estimates of
benefits.

W are unable to quantify changes in |evels of
nmet hyl mercury contam nation in fish associated with
reductions in nercury em ssions for this proposal. However,
this proposal is anticipated to decrease annual EGU nercury
em ssions nationwide by 10.6 tons in 2010 or approxi mately
23.5 percent, by 11.8 tons in 2015 or 26.3 percent, and by
14.3 tons or 32 percent in 2020. Em ssion reduction
per cent age decreases are based upon expected nercury
em ssions changes fromfossil-fired EGUs | arger than 25
nmegawatt capacity. |In a separate action today, EPA is
proposing to regulate nercury and nickel fromcertain types
of electric generating units using the maxi num achi evabl e
control technol ogy (MACT) provisions of section 112 of the
CAA or, in the alternative, using the perfornmance standards
provi sions under section 111 of the CAA. This proposal wll
have inplications for nmercury reductions, and potenti al

i nteractions may exist between the rul emakings.
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Addi ti onal Non-nonetized Benefits of the

Proposed Interstate Air Quality Rule

Pol | ut ant

Unquantified and/or Nonnonetized Effects

Ozone Health

Premature nortality?

I ncreased airway responsiveness to stinuli
Inflanmation in the |ung

Chronic respiratory damage

Premat ure agi ng of the lungs

Acute inflammati on and respiratory cell damage

I ncreased susceptibility to respiratory infection
Non-ast hma respiratory emergency room visits

Ozone Wel fare

Decreased yields for commercial forests

Decreased yields for fruits and vegetables
Decreased yields for commercial and non-commercia
crops

Damage to urban ornamental plants

I npacts on recreational demand from damaged forest
aest hetics

Damage to ecosystem functions

PM Heal th

Low birth wei ght

Changes in pul nonary function

Chronic respiratory diseases other than chronic
bronchitis

Mor phol ogi cal changes

Al tered host defense mechanisns

Non-asthma respiratory emergency room visits

PM Wel fare

Visibility in many Class | areas

Residential and recreational visibility in non-Class
ar eas

Soiling and materials damage

Damage to ecosystem functions

Ni trogen and
Sul fate
Deposition
Wel fare

I npacts of acidic sulfate and nitrate deposition on
commercial forests

I npacts of acidic deposition to commercial freshwater
fishing

I npacts of acidic deposition to recreation in
terrestrial ecosystens

Reduced exi stence values for currently healthy
ecosystens

I npacts of nitrogen deposition on commercial fishing
agriculture, and forests

I npacts of nitrogen deposition on recreation in
estuarine ecosystens

Damage to ecosystem functions

Mer cury
Heal t h

Neur ol ogi cal disorders

Learning disabilities

Devel opnment al del ays

Potential cardiovascul ar effects*

Al tered bl ood pressure regul ati on*
Increased heart rate variability*
Myocardi al infarction*

Potential reproductive effects in adults*
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Pol | ut ant Unquantified and/ or Nonmonetized Effects

Mer cury I npact on birds and manmals (e.g., reproductive

Deposition effects)

Wel fare I npacts to commercial, subsistence, and recreational
fishing
Reduced exi stence values for currently healthy
ecosystems

Ekﬁff&ature mortality associated with ozone is not separately included
in this analysis
* These are potential effects as the literature is either
contradictory or incomplete
B. Paperwork Reduction Act

The EPA intends to discuss the possible information
col l ection burdens of this action in the SNPR  Assum ng
that States choose to use the optional trading program
detailed in section VIII, the EPA anticipates that the
i npact on sources will be very small. Under these
circunstances, the majority of the sources subject to
today’s rule are subject to the title IV Acid Rain Program
and many sources are already subject to the NOx SIP Call.
For sources subject to both of these prograns, EPA does not
antici pate any additional nonitoring or reporting costs.
For nore detail on the nonitoring and reporting costs for
sources not currently subject to the title IV Acid Rain
Program and or the NOx SIP Call see, “Mnitoring and
Reporting Costs under the Inter-State Air Quality Rule -
Draft - Decenber 2003 - Docket # 2003-0053.”

Burden neans the total tine, effort, or financial

resources expended by persons to generate, maintain, retain,
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or disclose or provide information to or for a Federal
agency. This includes the tine needed to review
instructions; develop, acquire, install, and utilize
technol ogy and systens for the purposes of collecting,
val i dating, and verifying information, processing and
mai ntai ning information, and di scl osing and providi ng
i nformation; adjust the existing ways to conply with any
previ ously applicable instructions and requirenments; train
personnel to be able to respond to a collection of
information; search data sources; conplete and review the
collection of information; and transmt or otherw se
di scl ose the information.

An Agency may not conduct or sponsor, and a person is
not required to respond to a collection of information
unless it displays a currently valid OVB control nunber.
The OVB control nunmbers for EPA' s regulations are listed in
40 CFR part 9 and 48 CFR chapter 15.

C. Regulatory Flexibility Act

The Regul atory Flexibility Act (5 U S.C. § 601 et
sed. ) (RFA), as anended by the Small| Busi ness Regul atory
Enf or cenent Fairness Act (Public Law No. 104-121) ( SBREFA),
provi des that whenever an agency is required to publish a
general notice of proposed rul emaking, it nmust prepare and
make available an initial regulatory flexibility analysis,

unless it certifies that the proposed rule, if promulgated,
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wi |l not have “a significant econom c inpact on a
substantial nunber of small entities.” 5 U S.C. 8§ 605(b).
Smal | entities include small businesses, small
organi zati ons, and small governnental jurisdictions.

For purposes of assessing the inpacts of today s rule
on small entities, small entity is defined as: (1) a snal
business that is identified by the North Anerican |ndustry
Cl assification System (NAICS) Code, as defined by the Snal
Busi ness Adm nistration (SBA); (2) a small governmnent al
jurisdiction that is a governnent of a city, county, town,
school district or special district with a popul ati on of
| ess that 50,000; and (3) a snall organization that is any
not-for-profit enterprise which is independently owned and
operated and is not domnant inits field. Table XI-5 lists
entities potentially inpacted by this proposed rule with

appl i cabl e NAI CS code.

Xl -5. Potentially Regul ated Categories and Entities

Cat egory NAI CS code? Exanpl es of potentially
regul ated entities

| ndustry 221112 Fossil fuel-fired electric
utility steam generating
units.

Feder al 221122 Fossil fuel-fired electric

gover nnent utility steam generating
units owned by the Federal
gover nnent .
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1 Exanpl es of potentially
Category NAICS code regul ated entities
St at e/ 221122 Fossil fuel-fired electric
| ocal / utility steam generating
Tri bal units owned by
gover nnment muni ci palities.
921150 Fossil fuel-fired electric
utility steam generating
units in Indian Country.

North American Industry Classification System
2 Federal, State, or local governnment-owned and operated establishnments
are classified according to the activity in which they are engaged.

According to the SBA size standards for NAICS code
221112 Uilities-Fossil Fuel Electric Power Generation, a
firmis small if, including its affiliates, it is primarily
engaged in the generation, transm ssion, and or distribution
of electric energy for sale and its total electric output
for the preceding fiscal year did not exceed 4 mllion
megawatt hours.

Courts have interpreted the RFA to require a regulatory
flexibility analysis only when small entities will be
subject to the requirenents of the rule.® This rule would
not establish requirenments applicable to snall entities.
Instead, it would require States to devel op, adopt, and
submt SIP revisions that woul d achi eve the necessary SO2
and NOx em ssions reductions, and would |l eave to the States

the task of determ ning how to obtain those reductions,

% See M chigan v. EPA, 213 F.3d 663, 668-69 (D.C. Gr
2000), cert. den. 121 S. . 225, 149 L.Ed.2d 135 (2001). An
agency's certification need consider the rule's inpact only
on entities subject to the rule.
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i ncluding which entities to regulate. Moreover, because
affected States woul d have discretion to choose the sources
to regul ate and how nuch em ssions reductions each sel ected
source woul d have to achi eve, EPA could not predict the
effect of the rule on small entities. Although not required
by the RFA, the Agency intends for the SNPR to conduct a
general analysis of the potential inpact on snmall entities
of possible inplenmentation strategies.
D. Unfunded Mandates Reform Act

Title Il of the Unfunded Mandates Reform Act of
1995(Public Law 104-4) (UVRA), establishes requirenents for
Federal agencies to assess the effects of their regulatory
actions on State, local, and Tribal governments and the
private sector. Under section 202 of the UVMRA, 2 U.S.C
1532, EPA generally nust prepare a witten statenent,
I ncl udi ng a cost-benefit analysis, for any proposed or final
rule that “includes any Federal mandate that may result in
the expenditure by State, local, and Tribal governnents, in
t he aggregate, or by the private sector, of $100, 000, 000 or
nore ... in any one year.” A “Federal nmandate” is defined
under section 421(6), 2 U.S.C. 658(6), to include a “Federal
i nt ergover nnental mandate” and a “Federal private sector
mandate.” A “Federal intergovernnental mandate,” in turn,
is defined to include a regulation that “would i npose an

enforceabl e duty upon State, Local, or Tribal governnents,”
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section 421(5 (A (i), 2 U S.C. 658(5)(A) (i), except for,
anong other things, a duty that is “a condition of Federal
assi stance,” section 421(5) (A (i)(l). A “Federal private
sector mandate” includes a regulation that “would i npose an
enforceabl e duty upon the private sector,” with certain
exceptions, section 421(7)(A), 2 U S.C. 658(7)(A.

Bef ore promul gating an EPA rule for which a witten
statenent is needed under section 202 of the UVMRA, section
205, 2 U.S.C. 1535, of the UWRA generally requires EPA to
identify and consider a reasonabl e nunmber of regul atory
alternatives and adopt the |east costly, npbst cost-
effective, or |east burdensone alternative that achieves the
obj ectives of the rule.

The EPA intends to prepare a witten statenment for the
SNPR consistent with the requirenents of section 202 of the
UVRA Furthernore, as EPA stated in the proposal, EPA is not
directly establishing any regul atory requirenents that may
significantly or uniquely affect snmall governnents,
including Tribal governnents. Thus, EPA is not obligated to
devel op under section 203 of the UVRA a small governnent
agency plan. Furthernore, in a manner consistent with the
i ntergovernnental consultation provisions of section 204 of
the UVRA, EPA carried out consultations with the

governnmental entities affected by this rule.
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For several reasons, however, EPA is not reaching a
final conclusion as to the applicability of the requirenents
of UMRA to this rulemaking action. First, it is
questionabl e whether a requirenent to submt a SIP revision
woul d constitute a Federal mandate in any case. The
obligation for a State to revise its SIP that arises out of
section 110(a) of the CAAis not legally enforceable by a
court of law, and at nost is a condition for continued
recei pt of highway funds. Therefore, it is possible to view
an action requiring such a submttal as not creating any
enforceabl e duty within the nmeaning of section 421(5)(9a)(1)
of UMRA (2 U.S.C. 658 (a)(l)). Even if it did, the duty
could be viewed as falling within the exception for a
condi tion of Federal assistance under section
421(5)(a) (i) (1) of UVRA (2 U S.C. 658(5)(a)(i)(l)).

As noted earlier, however, notw thstandi ng these
i ssues, EPA plans to prepare for the SNPR t he statenent that
woul d be required by UVMRA if its statutory provisions
applied, and the EPA has consulted w th governnent al
entities as would be required by UVRA. Consequently, it is
not necessary for EPA to reach a conclusion as to the
applicability of the UVRA requirenents.
E. Executive Oder 13132: Federalism

Executive Order 13132, entitled “Federalisnt (64 FR

43255, August 10, 1999), requires EPA to devel op an
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account abl e process to ensure “nmeani ngful and tinely input
by State and local officials in the devel opnent of
regul atory policies that have federalisminplications.”
“Policies that have federalisminplications” is defined in
the Executive Order to include regul ations that have
“substantial direct effects on the States, on the
rel ati onshi p between the national governnent and the States,
or on the distribution of power and responsibilities anong
t he various |evels of governnent.”

Thi s proposed rul e does not have federalism
inplications. It will not have substantial direct effects
on the States, on the relationship between the national
government and the States, or on the distribution of power
and responsibilities anong the various |evels of government,
as specified in Executive Order 13132. The CAA establishes
the rel ationship between the Federal governnent and the
States, and this rule does not inpact that rel ationship.
Thus, Executive Order 13132 does not apply to this rule. 1In
the spirit of Executive Order 13132, and consistent with EPA
policy to pronpte conmuni cati ons between EPA and State and
| ocal governnents, EPA specifically solicits coment on this
proposed rule from State and | ocal officials.

F. Executive Order 13175: Consultation and Coordi nati on

with Indian Tribal Governnments
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Executive Order 13175, entitled “Consultation and
Coordination with Indian Tribal Governnents” (65 FR 67249,
Novenber 9, 2000), requires EPA to devel op an accountabl e
process to ensure “nmeani ngful and tinely input by Tribal
officials in the devel opnent of regulatory policies that
have Tribal inplications.” This proposed rule does not have
“Tribal inplications” as specified in Executive Order 13175.

Thi s proposed rul e concerns the inplenentation of the
rul es that address transport of pollution that causes ozone
and PM2.5. The CAA provides for States and Tribes to
devel op plans to regul ate enm ssions of air pollutants within
their jurisdictions. The proposed regulations clarify the
statutory obligations of States and Tri bes that devel op
plans to inplenent this rule. The TAR gives Tribes the
opportunity to devel op and inpl enent CAA prograns, but it
| eaves to the discretion of the Tribe whether to devel op
t hese progranms and which prograns, or appropriate elenents
of a program they will adopt.

Thi s proposed rul e does not have Tribal inplications as
defined by Executive Order 13175. It does not have a
substantial direct effect on one or nore Indian Tribes,
since no Tribe has inplenented an air quality managenent
programat this tine. Furthernore, this proposed rul e does
not affect the relationship or distribution of power and

responsi bilities between the Federal government and | ndian
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Tribes. The CAA and the TAR establish the relationship of
t he Federal governnent and Tri bes in devel oping plans to
attain the NAAQS, and this proposed rule does nothing to
nodi fy that rel ationship. Because this proposed rule does
not have Tribal inplications, Executive Oder 13175 does not
apply.

Assunming a Tribe is inplenmenting such a plan at this
time, while the proposed rule would have Tribal inplications
upon that Tribe, it would not inpose substantial direct
costs upon it, nor would it preenpt Tribal law. As provided
above, EPA has estimated that the total annual costs for the
rule as inplenmented by State, Local, and Tribal governnents
is approximately $3 billion in 2010 and $4 billion in 2010
(1999%). There are currently very few em ssions sources in
| ndi an country that could be affected by this rule and the
percentage of Tribal land that will be inpacted is very
small. For Tribes that choose to regulate sources in Indian
country, the costs would be attributed to inspecting
regul ated facilities and enforcing adopted regul ati ons.

Al t hough Executive Order 13175 does not apply to this
proposed rule, EPA consulted with Tribal officials in
devel oping this proposed rule. The EPA has encouraged
Tribal input at an early stage. Also, the EPA held periodic
meetings with the States and the Tribes during the technical

devel opnment of this rule. 1In addition, EPA held three calls



385

with Tribal environnmental professionals to address concerns
specific to the Tribes. These discussions have given EPA
val uabl e i nformati on about Tribal concerns regarding the
devel opment of this rule. The EPA has provided briefings
for Tribal representatives and the newly fornmed National
Tribal Ar Association (NTAA), and other national Tri bal
foruns. Input from Tribal representatives has been taken
into consideration in devel opnent of this proposed rule.
The EPA specifically solicits additional conment on this
proposed rule from Tribal officials.
G Executive Order 13045: Protection of Children from
Environnental Health and Safety Ri sks

Executive Order 13045, “Protection of Children from
Environnental Health R sks and Safety Risks” (62 FR 19885,
April 23, 1997) applies to any rule that (1) is determ ned
to be “economcally significant” as defined under Executive
Order 12866, and (2) concerns an environnental health or
safety risk that EPA has reason to believe may have a
di sproportionate effect on children. |If the regulatory
action neets both criteria, Section 5-501 of the Order
directs the Agency to evaluate the environnmental health or
safety effects of the planned rule on children, and explain
why the planned regulation is preferable to other
potentially effective and reasonably feasible alternatives

consi dered by the Agency.
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This proposed rule is not subject to the Executive
Order because it does not invol ve decisions on environnental
health or safety risks that may disproportionately affect
children. The EPA believes that the em ssions reductions
fromthe strategies proposed in this rulemaking will further
inprove air quality and will further inprove children' s
heal t h.
H  Executive Order 13211: Actions that Significantly Affect
Energy Supply, Distribution, or Use

Executive Order 13211 (66 FR 28355, May 22, 2001)
provi des that agencies shall prepare and submt to the
Adm nistrator of the Ofice of Regulatory Affairs, OVB, a
Statenent of Energy Effects for certain actions identified
as “significant energy actions.” Section 4(b) of Executive

Order 13211 defines “significant energy actions” as “any
action by an agency (normally published in the Federal

Reqgi ster) that pronulgates or is expected to lead to the
pronmul gation of a final rule or regulation, including
notices of inquiry, advance notices of final rul emaking, and
notices of final rulemaking (1) (i) that is a significant
regul atory action under Executive Order 12866 or any
successor order, and (ii) is likely to have a significant
adverse effect on the supply, distribution, or use of

energy; or (2) that is designated by the Adm ni strator of

the Ofice of Information and Regulatory Affairs as a
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“significant energy action.” This proposed rule is a
significant regulatory action under Executive Order 12866,
and this proposed rule may have a significant adverse effect
on the supply, distribution, or use of energy. W have
prepared a Statenent of Energy Effects for this action,
whi ch may be briefly summarized as fol |l ows:

| f States choose to obtain the em ssion reductions
required by this rule by regulating EGJs, EPA projects that
approxi mately 3100 MM of coal -fired generati on may be
retired earlier than the generation would have been retired
absent today’s proposed rul e-making. W do not believe that
this rule will have any other inpacts that exceed the
significance criteria. The EPA projects that the average
annual electricity price will increase by about 2 percent in
2010, and about 3 percent in 2015.

The EPA believes that a nunber of features of today’s
rul emaki ng serve to reduce its inpact on energy supply.
First, by allowi ng the use of a trading program overal
cost and thus inmpact on energy supply is reduced. Second
EPA has provi ded adequate tine for EGUs to install the
required controls.

The use of a capped trading programto reduce emn ssions
of SO2 and NOx is also consistent with the President’s
Nati onal Energy Policy.

. National Technol ogy Transfer Advancenent Act
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Section 12(d) of the National Technol ogy Transfer and
Advancenent Act of 1995 directs EPA to use voluntary
consensus standards in its regulatory activities unless to
do so woul d be inconsistent with applicable | aw or ot herw se
practical. Voluntary consensus standards are technical
standards (e.g., materials specifications, test nethods,
sanpl i ng procedures, and business practices) that are
devel oped or adopted by voluntary consensus standards
bodi es. The NTTAA directs EPA to provide Congress, through
OVB, expl anations when the Agency decides not to use
avai |l abl e and applicabl e voluntary consensus standards.

In the SNPR, EPA will include regul atory | anguage
concerni ng nonitoring, recordkeeping, and recording
provisions that will apply to certain source categories if
States choose to require reductions fromthem These
provi sions may involve technical standards that may
inplicate the use of voluntary consensus standards.
Therefore, EPA will address the NITAA in the SNPR
J. Executive Order 12898: Federal Actions to Address
Environnmental Justice in Mnority Popul ati ons and Low | nhcone
Popul ati ons

Executive Order 12898, “Federal Actions to Address
Environmental Justice in Mnority Popul ati ons and Low | ncone
Popul ations,” requires Federal agencies to consider the

i npact of prograns, policies, and activities on mnority
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popul ations and | ow i ncone popul ations. According to EPA
gui dance, °° agencies are to assess whether minority or |ow
i ncome popul ations face risk or a rate of exposure to
hazards that is significant and that “appreciably exceeds or
Is likely to appreciably exceed the risk or rate to the
general popul ation or to the appropriate conparison group.”

In accordance wth Executive Order 12898, the Agency
has consi dered whether this proposed rule nay have
di sproportionate negative inpacts on mnority or |ow incone
popul ations. Because the Agency expects this proposed rule
to reduce pollutant | oadings and exposures generally,
negative inpacts to these sub-popul ati ons whi ch appreci ably
exceed simlar inpacts to the general popul ation are not

expect ed.

100y, S. Environnmental Protection Agency. “Guidance for

I ncor porating Environmental Justice Concerns in EPA s NEPA
Conpl i ance Anal yses” (Review Draft). Ofice of Federal
Activities. July 12, 1996.
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Li st of Subjects in 40 CFR Part 51
Adm ni strative practice and procedure, Air pollution
control, Intergovernnental relations, N trogen dioxide,
Ozone, Particulate matter, Reporting and recordkeeping

requi renents, Sul fur oxides, Volatile organi c conpounds

Li st of Subjects in 40 CFR Part 72

Acid rain, Adm nistrative practice and procedure, Ar
pollution control, Electric utilities, |Intergovernnental
rel ations, N trogen oxides, Reporting and recordkeepi ng

requi renments, Sul fur oxides

Li st of Subjects in 40 CFR Part 75
Acid rain, Air pollution control, Electric utilities,
Ni trogen oxi des, Reporting and recordkeepi ng requirenents,

Sul f ur oxi des
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Li st of Subjects in 40 CFR Part 96
Adm ni strative practice and procedure, Air pollution
control, N trogen oxides, Reporting and recordkeepi ng

requi renents

Dat ed:

M chael O Leavitt
Adm ni strator



