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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER HOLDINGS. LLC and
AMERENENERGY MEDINA VALLEY
COGEN, LLC;

Petitioners,

AMEREN ENERGY
RESOURCES. LLC

PCB No. 14-10
Co-Petitioner, (Variance — Air)
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY.

i e i i . i S

Respondent.

NOTICE OF FILING

To: ALL PERSONS ON THE ATTACHED SERVICE LIST

Please take notice that today we have electromcally filed with the Office of the Clerk of
the Illinois Pollution Control Board Petitioners’ Responses to the Illinois Pollution Control
Board’s Questions for Petitioners, copies of which are herewith served upon you.
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Claire A. Manning/.]

Dated: September 3. 2013

BROWN, HAY & STEPHENS, LLP SCHIFF HARDIN, LLP

Claire A. Manning Renee Cipriano

William D. Ingersoll Amy Antoniolli

205 S. Fifth Street, Suite 700 233 South Wacker Drive, Suite 6600
P.O. Box 2459 Chicago, Illinois 60606

Springfield, IL 62705-2459 (312) 258-5550

(217) 544-8491 Fax: (312) 258-5600

Fax: (217) 241-3111



Flectronic Filing - Recived, Clerk's Office : 08/0a/2013

CERTIFICATE OF SERVICE

I. the undersigned. certify that on this 5th day of September, 2013, I have served
electronically the attached Illinois Pollution Control Board Petitioners”™ Responses to the [llinois

Pollution Control Board's Questions for Petitioners, upon the following persons:

John Therriault, Assistant Clerk
Ilinois Pollution Control Board
James R. Thompson Center
Suite 11-500

100 West Randolph

Chicago, Illinots 60601

and by first class mail, postage affixed upon:

Carol Webb, Hearing Officer

llinois Pollution Control Board
1021 North Grand Avenue. East
Springfield, Illinots 62794-9276

Gina Roccaforte, Assistant Counsel
Division of Legal Counsel

Illinois Environmental Protection Agency

1021 North Grand Avenue, East
P.O.Box 19276
Springfield, Illinois 62794-9276

Faith E. Bugel

Andrew Armstrong

Environmental Law & Policy Center
35 E. Wacker Drive

Chicago. Illinois 60601

BROWN, HAY & STEPHENS, LLP
Claire A. Manning

William D. Ingersoll

205 S, Fifth Street, Suite 700

P.O. Box 2439

Springfield. IL 62705-2459

(217) 544-8491

Fax: (217) 241-3111
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Claire A. Manning :./ )

SCHIFF HARDIN, LLP
Renee Cipriano

Amy Antoniolli

233 South Wacker Drive, Suite 6600
Chicago, Illinois 60606

(512) 258-5550

FFax: (312) 258-5600
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER HOLDINGS, LLC and )
AMERENENERGY MEDINA VALLEY
COGEN, LLC,

Petitioners,

)
)
)
%
AMEREN ENERGY )
RESOURCES, LLC )
) PCBNo. 14-10
Co-Petitioner, Yy (Variance — Ailr)
)
)
)
)
)
)
)

V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY,

Respondent.

PETITIONERS’ RESPONSES TO THE
ILLINOIS POLLUTION CONTROL BOARD’S QUESTIONS FOR PETITIONERS

Petitioners Illinois Power Holdings, LLC (“IPH”) and AmerenEnergy Medina Valley
Cogen, LLC (“Medina Valley”) and Co-Petitioner Ameren Energy Resources, LLC (“AER™)
seck a variance from the multi-pollutant standard (“MPS”) otherwise applicable to seven coal-
fired power plants located in seven downstate counties (the “MPS Group™) and found at Sections
225.233(e)(3)(C)(iil) and 225.233(e)(3)(C)(iv) of the Illinois Pollution Control Board’s
(“Board™) rules. The instant variance petition mirrors the variance that the Board granted
relevant to this MPS Group in PCB 12-126 on September 20, 2012, That variance decision
provided prospective relief — specifically changing the triggering date for the emission rate set
forth in Section 225.233(e)(3WC)(iil) to December 31, 2019 (from January 1, 2015) and

changing the triggering date for the emission rate set forth in Section 225.233(e)(3)}(C)(iv) to
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January 1, 2020 (from January 1, 2017). The requested relief is necessary because of a planned
change in ownership of the MPS Group prior to those triggering dates.

Petitioners respectfully offer the following pre-hearing responses to questions posed by
the Board on August 14, 2013, through Order of Hearing Officer Carol Webb, The Order directs
a response on or before September 5, 2013. Below, the Petitioﬁers set forth the Board questions
requiring responses from Petitioners in bold italics and provide an answer immediately following
each question. The answers are followed by affidavits attesting to these responses by: Robert C.
Flexon, Chief Executive Officer and President of Dynegy Inc. and IPH; Daniel P. Thompson, -
Vice President and General Manager for Dynegy Midwest Generation, LI.C and Vice President
of TPH; Aric D. Diericx, Senior Director — Environmental Compliance for Dynegy Operating
Company; and Steve Whitworth, Director of Environmental Services, Ameren Services
Company. See Attachments A —D.

QUESTIONS FOR PETITIONERS

Proposed Variance Conditions

1 To demonstrate a “net benefit” of 7,778 tons SO, from 2013 through 2020, petitioners
present a table accounting for “Variance SO, Tons,” “SO; Reduced Tons,” and
“Cumulative Reductions in SO, Variance Tons.” Pet. at 3, Exh. 10, Table 2. Although
the proposed variance includes limits on the SO; annual emission rates consistent with
Table 2, petitioners did not propose a cap on annual SO; mass emissions in tons that
would also be consistent with Table 2 to ensure that the proposed “net benefit” is
realized. The Board included conditions capping the annual system-wide SO; mass
emissions, and requiring the petitioner to report annually to the Agency its system-wide
mass SO, emissions, in granting the variance in PCB 13-24. Midwest Generation v.
IEPA, PCB 13-24, slip op. at 82 (Apr. 4, 2013).

(a) Please comment on revising the proposed conditions in the variance request as
Jollows: '

If at any time, lllinois Power Holdings, LLC (IPH) acquires ownership or
control of the five operating power stations in the Ameren MPS Group, IPH
must assure compliance with Condition 2 of this Order and must comply with
an overall SO; annual emission rate of 0.35 Ib/mmBtu through December 31,
2019, and beginning January 1, 2020, must comply with an overall SO; annual



Electronic Filing - Recived, Clerk's Office : 09/03/2013

emission rate of 0.23 lb/mmBtu. In addition, through December 31, 2016, IPH
must limit system-wide SO, emissions to no more thar 51,289 tons; and from
January 1, 2017 through December 31, 2019, IPH must limit system-wide SO,
emissions to ne more than 51,879 tons. For the purposes of this variance,
“system-wide” and “the five operating power stations in the Ameren MPS
Group” entail:  Coffeen, Duck Creek, E.D. Edwards, Joppa, and Newion
Energy Centers. IPH must also report to the Agency its system-wide mass SO
emissions each year of the variance with its Annual Emissions Report.

RESPONSE:

Petitioners appreciate the careful review conducted by the Board, as is evident in this and
the following questions. While nothing in the Act or the Board’s rules requires Petitioners to
demonstrate a “net benefit” to the envilronment when requesting a variance, IPH remains open to
considering possible alternative approaches to address the Board’s interest in ensuring a “net
benefit” and, in that vein, has engaged in discussions with the Illinois Environmental Protection
Agency (“IEPA”) related to reducing overall emissions in Illinois. Significantly, IEPA and IPH
have executed a Memorandum of Agreement (“MOA”)} which will have the benefit of reducing
the environmental footprint of Dynegy subsidiary plants in Illinois, including the operating MPS
Group plants anticipated to be acquired in the underlying transaction. Specifically, as relevant to
the MPS Group, IPH has agreed to retire E.D. Edwards Unit 1 as soon as allowed to do so by the
Midcontinent Independent Transmission System Operator, Inc. (“MISO”).

IPH would accept a Board condition, consistent with the MOA, which would make the
retirement of E.D. Edwards Unit 1 an enforceable condition of the variance. Other environmental
benefits resulting from the MOA, ancillary to the requested variance but nonetheless, in part,.
subject to closing on the underlying transaction, are the permanent retirement of the air operating
permits at Stallings (Madison County) and Oglesby (LaSalle County) Combustion Turbine
Facilities and the installation of Advanced Gas Path Technology at Kendall Power Station

(Kendall County). Petitioners assert that the proposed compliance plan, enhanced by the agreed

3
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approach in the MOA, is more appropriate than imposition of annual emission caps for the
following reasons.

First, Petitioners seek continuity for the variance granted in PCB 12-126, which the
Board already recognized provides a net benefit. Annual mass emissions caps were not part of
the variance granted in PCB 12-126. As it is prospectively triggered, Petitioners reasonably’
transacted with the understanding that the MPS Group’s SO, emission limits would remain annual
system-wide emission rates and that relief had been granted by the Board in a manner that would
allow a reasonable and necessary period of time for market conditions to recover prior to required
completion of the FGD Project at the Newton Energy Center. |

The projected net environmental benefit resulting from the variance request, should the
request be granted, is constructed and demonstrated pursuant to the same methodology deemed
appropriate by AER and the JEPA, and accepted by the Board in PCB 12-126. In developing
Table 2, the Petitioners here used an annualized heat input over the time period deemed
appropriéte in the above-referenced methodology. The baseline heat input is thus believed to be
reasonable for purposes of this Petition, as the baseline heat input and projected mass emissions in
tons SO, were deemed reasonable for purposes of the variance petition in PCB 12-126. The
Petitioners recognize that in a down energy market the actual heat inputs may be lower than those
utilized to develop Table 2, thus resulting in fewer actual tons of SO, generated than allowed
under the MPS and greater environmental benefit than set forth in Table 2. While Petitiéners
fully expect that emissions will be consistent with the numbers provided in Table 2, Petitioners at
this time do not support annual emission caps relative to the MPS Group, for the reasons

expressed above,
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However, as to reporting of the annual emissions for the five operating power plants, [PH
would accept a proposed Board condition similar to that suggested in the final sentences of the
Board’s question, requiring that it report the mass SO, emissions of the five plants it will acquire
in the underlying transaction, such as:

IPH must report to the Agency the mass SO, emissions each vear of the variance
with its Annual Emissions Report. For purpose of this condition the mass SO,
emissions would be the combined tons of SO, emitted by the five operating power

stations in the Ameren MPS Group: Coffeen, Duck Creek, E.D. Edwards. Joppa,
and Newton Energyv Centers.

Second, as set forth in the Petition at pages 5 -10, a cap on annual SO, mass emissions in
tons 1s contrary to the spirit and intent of the underlying MPS. After much negotiation, Ameren
and IEPA agreed that for the Ameren MPS Group, a system-wide rate-based regulatory structure,
based upon rate of emissions, presented the best approach. The MPS regulatory approach
establishes limits that are numeric SO, emission rates in pounds per million Btu (lbs/mmBtu) or
emission rates based on a percent reduction Imposing additional annual emission caps would
rewrite the MPS to eliminate operating flexibility intrinsic in the rate-based MPS regulatory
structure, particularly where the “net benefit” of reductions in the requested variance is reflected
over the entire variance term.

The Petitioners recognize that limitationé on mass emissions were part of Midwest
Generation’s compliance plan in PCB 13-24. However, we understand that Midwest Generation
proposed annual mass SO, emissions caps for its own reasons to demonstrate that the company
would achieve a net environmental benefit within the original timeframe of the Combined
Pollutant Standard (“CPS”). By dping 50, Midwest Generation planned all of its requests for
relief in conjunction with the various compliance plan components and within its predicted

operational circumstances. Nonetheless, the mass emissions limitations incorporated in the
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variance order in PCB 13-24 are duplicative in purpose and are not consistent with the CPS and
MPS. AER took a different approach in PCB 12-126 by accepting a voluntary lower interim
emission rate (consistent with the system rate structure of the MPS) and a construction schedule
for the Newton FGD Project in exchange for more time to comply with the MPS.

Thus, in lieu of the emissions cap approach taken by Midwest Generation, Petitioners
here assert that the proposed compliance plan provides sufficient assurance of achieving better-
than-otherwise-required emissions reductions, and already incorporates features not anticipated or
required under the MPS.

Further, in its recommendation, filed on Septémber S, 2013, the IEPA states that it
“agrees with Petitioners that there will be a continued net environmental benefit if the Board were
to grant the requested relief subject to the terms and conditions contained in the Petition.”
Recommendation, at p. 29. Nonetheless, IEPA recommends three additional conditions in order
to “ensure and enhahce this environmental benefit.” Id. The Petitioners have briefly reviewed
those recommendations and believe that they are consistent with the approach taken in the
requested variance.

The condition related to the closure of E.D. Edwards Unit 1 has been agreed to in the
MOA and, as stated above, IPH would accept its inclusion as a variance condition, consistent with
the MOA. The other proposed conditions each relate to the operations of specific stations in the
MPS Group (use of low sulfur coal and operational efficiencies). TPH would not object to the
inclusion of appropriate language concerning these proposed conditions in a Board Order. Given
the above, the Petitioners continue to believe that the imposition of annual emissions caps is

neither warranted nor appropriate.
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(b} Please comment on including a condition of the variance that would cap SO;
mass emissions on an annual basis from the E.D. Edwards station at 2012
levels of 11,803 tons until Unit I is permanently retired. Pet. Exh. 6.
RESPONSE:

For the reasons discussed above, Petitioners do not at this time support an annual SO,
mass emissions cap for the E.D. Edwards station. Although E.D. Edwards 1s located in an area
that the U.S. EPA has recently designated as nonattainment with the 1-hour SO, National
Ambient Air Quality Standard (“NAAQS™), the Board’s suggested annual SO; emissions cap
would not provide assurance of compliance with the short-term 1-hour SOy NAAQS or even
assure progress toward attainment of the standard. Moreover, should the nonattainment area
designation become applicable, the IEPA will need to perform an air emissions modeling
analysis to determine culpable sources and would then need to determine an appropriate
emissioﬁ limit or control measures as part of its state implementation plan (“SIP”) attainment
pla.n.I Thus, an annual SO, emissions cap on the E.D. Edwards station at this time is premature
and not warranted.

In addition, Petitioners respectfully respond that the Board’s suggested use of the E.D.
Edwards station’s 2012 actual SO; emissions as an annual cap for the term of the variance is not
representative of the station’s nonnallopérations, since in 2012 the station’s operations were
lower than usual due to reduced demand and other operational issues. Specifically, the E.D.
Edwards station’s 2012 heat input was approximately 18% lower than the station’s 2007-2011
annual average heat input.

(¢}  Please comment on including a condition after Unit 1 is permanently retired

that would cap annual SO; mass emissions from the E.D. Edwards station at a
lower level to reflect the operation of only Units 2 and 3.

! Notably, the E.D. Edwards station is only one of several major sources that, as identified U.S. EPA, may contribute
to the 1-hour SO, NAAQS exceedance monitored in the Pekin, Illinois area.

7
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RESPONSE:
An annual SO, emissions cap is not believed to be appropriate for the reasons discussed

above.

New PM, ;s National Ambient Air Quality Standard (NAAQOS)

2. Please provide a copy of the memorandum referenced in footnote 33 on page 66 of the
petition: “USEPA Memorandum, From: Gina McCarthy, Assistant Administrator, To:
Regional Administrators, Regions 1-10, Subject: Initial Area Designations for the 2012
Revised Primary Annual Fine Particulate National Ambient Air Quality Standard
(April 16, 2013).”

RESPONSE:

A copy of the requested memorandum is attached hereto. See Attachment E.

QUESTIONS FOR THE PETITIONERS AND THE AGENCY?

Effect on PCE 12-126 Variance

6. Please address the ongoing legal effect, if any, of the variance granted in Ameren
Energy -Resources, PCB 12-126 (Sept. 20, 2012), if the requested variance in the
instant case is granted and the transaction by which IPH would acquire AER’s active
coal-fired power plants goes forward.

| RESPONSE:

The variance relief granted in PCB 12-126 will be superseded by the Board’s granting of .
the relief requested here following the closing of the transaction and the transfer of ownership of
the Ameren MPS Group to the Petitioners IPH and Medina Valley. If that scenario does not
occur, Petitioners understand that the Order in PCB 12-126 will remain effective as to AER

without change.

% As Questions 3 — 5 were directed solely to the IEPA, the Petitioners do not here provide a response to those
questions.
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CONCLUSION

If the Board members or staff require further information and/or have follow-up
questions related to these responses, the Petitioners would be happy to provide such and
respectflly suggest that to the extent such questions can be provided in advance of the hearing,

the better equipped the Petitioners will be to provide an informed and thorough response.

Respectfully submitted,

ILLINOIS POWER HOLDINGS, LLC AMEREN ENERGY RESOURCES, LLC
and AMERENENERGY MEDINA
VALLEY COGEN, LLC

y%

By: *

One of Its Attorneys Pé
BROWN, HAY & STEPHENS, LLP SCHIFF HARDIN, LLP
Claire A, Manning Renee Cipriano
William D. Ingersoll Amy Antoniolli
205 S. Fifth Street, Suite 700 233 South Wacker Drive, Suite 6600
P.O, Box 2459 Chicago, Illinois 60606
Springfield, IL 62705-2459 (312) 258-5550
(217) 544-8491 Fax: (312) 258-5600
Fax: (2_1 7)241-3111 reipriano(@schiffhardin.com
cmanning@bhslaw.com aantoniolli@schiffhardin.com

wingersoll@bhslaw.com
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ATTACHMENT A

AFFIDAVIT OF ROBERT C. FLEXON

My name is Robert C. Flexon. I am the President and Chief Executive Officer of Dynegy
Inc. (“Dyncgy™). | am also the President and Chief Executive Officer of Illinois Power
Holdings, LLC {“IPH"), an indirect, wholly owned subsidiary of Dynegy. My business address
is 6011 Travis Street, Suite 1400, Houston, Texas 77002. | make this affidavit based on personal
knowledge or on knowledge I have obtained through inquiry of individuals employed by Dynegy
or its affiliates.

I have reviewed the Board’s questions that have been presented in the llearing Officer
Order dated August 14, 2013. T have also reviewed the Petitioners’ responses to those questions,
have assisted in their development, and concur in these responses. To the best of my knowledge

and belicf, the facts contained therein are true and correct.

FURTHER, Affiant sayeth not.
DATED: C?/ & / M

/}a%(’//@%j

Robert C. Flexon/

Subscribed and sworn to
before me this -5 7* day
of September 2013.

OTARY PUBLIC

Notary Pubhc

STATE OF Texas
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ATTACHMENT B

AFFIDAVIT OF DANIEL P. THOMPSON

My name is Daniel P. Thompson. [ am Vice President and General Manager for Dynegy
Midwest Generation, LLC (“*DMG”), an indirect, wholly owned subsidiary of Dynegy Inc.
{(*Dynegy™). [ also serve as Vice President of Illinois Power Holdings, LL.C (“IPH™), which is
also an indirect, wholly owned subsidiary of Dynegy. My business address is 604 Pierce Blvd.,
O’Fallon, Illinois, 62269. I make this atfidavit based on personal knowledge or on knowledge [
have obtained through inquiry of individuals employed by Dynegy or its affiliates.

As Vice President of DMG, I am responsible for the safe and efficient operation of
Dynegy’s coal-fired electric generating fleet in Illinois. My responsibilities include oversight of
envirommental compliance at Dynegy’s Illinois coal fleet. Subject to the IPH-Ameren
transaction closing, this responsibility will include the five plants in the Ameren MPS Group that
are the subject of the requested variance. [ have reviewed the Board’s questions that have been
presented in the Hearing Officer Order dated August 14, 2013. I have also reviewed the
Petitioners’ responses to those questions, have assisted in their development, and concur in these

responses. To the best of my knowledge and belief, the facts contained therein are true and

correct.

FURTHER, Afhiant sayeth not.

paTED: __ 1[4/ 5 <
1 NG —==

== Dzniel\P .- %hompson
Subsecnbed and sworn to ﬁ (\
/

before me this 1= day
of September 2013.

NOTARY PUBLIC

GLENN AARON COWLES
NOTARY PUBLIC, STATE OF MI
COUNTY OF VAN BUREN
MY COMM!SSION EXPIRES Aug 18, 2017

ACTING IN C 0
OUNTYOF \)0*4 u /e (D . 1
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ATTACHMENT C

AFFIDAVIT OF ARIC D. DIERICX

My name 1s Anic D. Diericx. 1 am the Senior Director - Environmental Compliance for
Dynegy Operating Company. Dynegy Operating Company, an affiliate of Dynegy Inc.
{“Dynegy™), provides business services lo Dynegy’'s operating subsidiaries, including Illinois
Power Holdings, LLC (“*IPH™) and Dynegy Midwest Generation, LLC (“DMG™. My business
address is 604 Pierce Blvd., O'Fallon, [Hinois, 62269. I make this affidavit based on personal
knowledge or on knowledge ! have obtained through inquiry of individuals employed by Dynegy

or its affiliates.

I have been employed with Dynegy in my cwrent position or similar environmental
compliance positions for the past 13 years. As Senior Dircctor - Environmental Compliance, my
responsibilities include oversight of permitting, regulatory and policy development, and
compliance for air, water, waste and other environmental matters at DMG’s coal-fircd power
plants in Hlinois, as well as Dynegy’s power plants in other states. Subject to the IPH-Ameren
transaction closing, this responsibility will include the five plants in the Ameren MPS Group that
are the subject of the requested variance. [ have reviewed the Board’s questions that have been
presented in the Hearing Officer Order dated August 14, 2013. T have reviewed the Petitioners’
response to those questions, have assisted in their development, and concur in these responses.

To the best of my knowledge and belief, the facts contained therein are true and correct.

FURTHER, Affiant saycth not.

47 _
DATED: 1 {72003

. . b
; . B s ! ; po .
! x:/ \ 1 3 7
/ } i g ) 5
A =, - . Qx//

- “Aric DDigricy ™

Subscribed and sworn to
before me this 5 " day

of Sel)tei%}j; - e
: \ = :
R "OFFICIAL SEAL
T bR — S r DANE SCHICKEDANZ
Cf{, ~_—~NOTARY PUBLIC 3 oy Puni S of e
’ 1 ,

—— —
o i S
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ATTACHMENT D

AFFIDAVIT OF STEVEN C. WHITWORTH

1. My name is Steven C. Whitworth, and I am employed by Ameren Services
Company as Director, Environmental Services. Ameren Services Company provides business
services to Ameren Corporation’s operating companies including Ameren Energy Resources
(*AER™) and its subsidiary companies, Ameren Energy Generating Company (“GENCO”) and
AmerenEnergy Resources Company. I have been employed with Ameren Services Company
since 1998 following the merger of Central Illinois Public Services Company and Union Electric
~Company. During the course of my career [ have worked in the environmental air quality and
permitting arena since 1989, I have been in my current position since 2007. In addition to
supervising staff personnel, I am responsibie for implementing policies and procedures relating
to environmental compliance. In this capacity, 1 am responsible for representing the Ameren
Companies before regulatory and administrative bodies with respect to state and federal
permitting conditions and regulatory requirements.

2. I have read the Petitioners’ Response to the Illinois Pollution Contro! Board's

Questions for Petitioners, to which this affidavit is attached.
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3. [ attest that the statements of facts contained in the Petitioners’ response to the
lltinois Pollution Control Board’s first question are true and correct to the best of my knowledge

and belief.

Further affiant sayeth not.

B CAGEL

Steven C. Whitworth

Subscribed and swom to before me

this 5th day of September, 2013.

S o M Pt

Nbtary Public

LYNN M. SMITH
CH2\13489809.1 Natary Public - Notary Seal
STATE OF MiISSOURI
Commission for St Louis City
My Gommusslon Expires Sept, 28, 2014
Conmission #10402618
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ATTACHMENT E

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, [.C, 20460

APR 16 2013

OFFICY OF
AlR AND RADIRTION

MEMORANDUM

SUBJECT: [Initial Area Designations for the 2012 Rewsed I‘nmaiy Annual Fine Particle
National Am‘menf Alr- Qua]lty ‘Btanc!ard :

FROM: Gina McCarthy
Assistant Adminfsl

TO: Regional Administrators, Regions 1-10

This memorandum provides information on the schedule and process for initially designating
areas for the purpose of implementing the 2012 revised primary annual fine particle (PMs 5)
natienal ambient air quality standard (NAAQS). In addition, this memorandum-identifies
irportant factors that the EPA intends o evaluate in making final nonattainment area botindary
decisions for this standard. The EPA recommends that states and tribes also congider these factors
in making their recommendations for area designations and nopattainment area boundaries. Asin
prior designations for the PM; s NAAQS, the BPA will also consider any other relevant
information for this purpose. Please share this infoymation with state and tribal agencies in your
Region.

On December 14, 2012, the EPA promulgated a revised 'pli'mary'annual Py, NAAQS (78 FR
3086, January 15, 2013). In that action, the EPA revised-the prtmary annual PM2~: standard,
strengthening it from 5.0 mierograms per Lubu, meter (pg/m Y to 12,0 wfm?; retained the
existing 24-hour PM; s standard at 35 ;Lg/m ; retained the existing 24-hour PMyq (coarse particle)
standard at 150 pg/m’; and retained the currént suite of secondary PM standards. The BPA
revised the primary annual PMy s standard based on an integrated assessment of an extengive body
of new scientific evidence, which substantially strengthens our body of knowledge regarding

PM, s-related health effects, The revised primary anoual PM, s standard will provide increased
profection for children, older adults, persons with pre-existing heart and lung disease, and other
at-lsk populations against an array of PM; s-related adverse health effects, including premature

marality, indreased Hospital admissions and emergency department visits, and development and
exacerbation of chronic respiratory disease.

Clean Alr Act Requirements
Section 107(d) of the Clean Air Act (CAA) govemns the process for initial arca designations afier
the EPA establishes a new or revised NAAQS, Under section FO7(d), states are required to submit

aren designation recomnmendations o the EPA, by a date specified by the BPA, which cannot be

imternet Address (URLY « htpiivww.apa gov
Boeyciedfeayeiabi » Printot with Vegelatds OF Brsad Inks on Feaytled Paper (Minimam 30% Posteonstima
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sooner than 120 days after promulpation of the new or revised NAAQS and cannot be Iafer than

! year after the promulgation of the NAAQ% If, after careful consideration of these
recommendations, the EFA believes that it is necessary to modify a state’s recommendation and
to promulgate a.designation different from a state’s tecomimendation, then the EPA must notify
the state at {eagt 120 days prior to promulgating the final designation and the EPA. must provide
the state an opportunify to comment on the potential modification. These modifications may relate
either to the designation of an area or to-the boundaries ol'an area, The CAA requires the EPA to
complete the initial designation process within 2 years of promulgation of a new or revised

NAAQS, unless the Administrator has insufficient information to make initial desighation

decisions in the 2-year time frame. In such cireumstances, the EPA may take up to 1 additional
year to rake initial area designation decisions (i.¢., no later than 3 years after promulgation of the
standard). While section 107{d) of the CAA specifically addresses the designations process
between the EPA and states, the EPA intendsto follow the same process to the extent practicable
for tribes that choose to make initial destgnation recommendations pursuant to section 301(d) of
the CAA regarding tribal authority, and the Tribal Authority Rule (TAR) {63 FR 7254,

February 12, 1998). To provide clarity'and consistency, in December 2011 the EPA issued a
guidance memor. andum concerning collaboration hetween the EPA and tribes during the
designations process.’ In accordange with the TAR and the December 2011 tribal designations
guidance memorandum, and in consultation. with the tribes, the EPA intends to designate tribal
areas on the same schedule as state designations. If a state or tribe does not submit designation
recommendations, then the EPA will promulgate the initial designations that it deems appropriate.

Schedule for PMy s Initial Area Designations
Consistent with the schedule in sectiion 1 (J?z(d)(—l) of the CAA, as stated in the PMa NAAQS final

rule, state Governors are required to submit; and tribes ean choose to submit, their initial
designation recommendations to the EPA for the 2012 annual PM3 s NAAQS to the EPA no later

than 1 year following promulgation of the revised NAAQS; or by December 13, 2013, Because of

the form of the 2012 annual PMz s NAAQS, the EPA believes that these recommendations should
be based on air quality data (rom the threc most recent years of monitoring data available at that
time, La., 2010 to 2012. Based upon these monitoring data, States should identify areas a8
attainment, nonattainment, of unclassifiable on the basis of available information.® If the EPA
believes it is necessary to make any modifications to a state’s or tribe’s initial recommendations,
including area boundaries, ther the EPA is required 1o notify the state or tribe of this fact by letter
no later than 120 days prior to finalizing the designation. The EPA intends to issue this “120-day

' Guidance to Reglons for Working with Tribes during the National Ambient Air Quality Standards (NAAQS)
Designations Process. Memorandum from Sgephen I, Page, Director, EPA OAQPS to Regional Adminigtrators,
Regions 1-X. Degember 20, 201 |, Availible at

hitp:wws, epa, govit varpgrtmemorandey 201 2011 Tnoagsguidance. pdf

~A-For-the-inital-PMrareadesigimations t 2005 {1997 antwial PMyzstandardy and 2000 (2006 24-Nowr PV, Tswdirgy; " T

the EPA used a designation category of “unclassifiable/attatnment for areas that are monitoring attzinment snd for
areas that do not have monitors but for which the EPA. has reason o believe are likely attainment and are not
contributing 1o nearby violations. The EPA reserved the category "unclassiffabie” for aveas where the EPA camot
deternmine based on available information whether the area is meeting or notmeeting the NAAQS or where the EPA
has not determinad ihas che area contribufes 1o 4 nearby violation, While states can sgbmit recommendations.
identifying areas as “aitainiient;” the EPA ¢xpeets 10 contitine to usethe "unolassifiable/atainment” category for
designations for the 2012 annual PMy; NAAQS:
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letter” no later than August 14, 2014, I a state.or tribe has additional information relevant to the
area that it wants the EPA to consider with respect to a designation recommendation that the EPA
plans to modify, then the EPA requests that such information be submitted no later than 60 days
from the date of the EPA’s 120-day letter, This-schedule will ensure that the EPA can fully
consider any such additional information ptior to.issuing final designations. Also, although
section 107(d) explicitly exempts the desighation process from the normal public notice-and
conument rulemaking process, the EPA does intend {o consider public input in the designation
Process. Accordingly, we ptan to provide g 30-day public comment period immediately following
LbbUﬂI’lCL of the EPA’s letiers re%pondmg to the desipgnation recommendations from states and
tribes.” Attachment | summiarizos this anticipated schedule.

Defining Nonattainment Areas

Section 107(d)(1) of the CAA directs the EPA to designate an area “nonattainment™ if it is
violating the NAAQS or if'it is contribuiing to a violation of the NAAQS in a nearby wea, To
start the initial area designations process, states dand the EPA must identify the areas that ar¢
violating the NAAQS. Thus, the first step in designating nonattainment areas is to identify air
quality monitoring sites with data that show-a vielation of the 2012 ansual _I"Mzs NAAQS, For
this purpose, the EPA intends to evaluate areas using the most recent complete three conseeutive
ca cnd"tr years of quality-assured, certified air quahty data in the EPA’s Air Quality System
(AQS).? In general, violations are identified using data from Federal Reference Method (FRM),
Federal Equivalent Method (FEM), andior Approved Regional Method (ARM) monitors that are
sited and operated in accordance with 40 CFR Part 58, Procedutes for using the alr quality data to
determine whether a vioiation has occurred are giver in40 CFR Part 50 Appendix N, as revised
by a {inal action published in the Federal Register on Januvary 15, 2013 (78 FR 3086), We expect
that in providing detﬂgndhon recommendations to the EPA by December 13, 2013, states and
teibes will also review air quality data from 2010 to 2012, However, prior to the EPA making
final designation decisions, quality-assured, certified air quality monitoring data from 2013 may
be available, If so, the EPA’s final designation decisions will be based on data from 2011 to 2013.
States may also update their designation recommeéndations when thiese new data become
available. The EPA notes that the process for evaluating areas that are not themselves violating
the NAAQS, but are nearby areas contributing to the violations of the NAAQS in a violating area,
15 discussed in more defail below in connection with the process for determining appropriate
nonattainment arsa boundaries,

Ambient Air Monitering Requirements in Near-Road Environments

* Section 107(d)(2) explicitly provides that designations are exempt from the notice and comment provisions of the
Administrative Procecdwe Act (APAY. Likewise, designations under seotion 107(d) are noi among the Jist of actions

o that age subjectio-the notice-and.commentprocedures-of section 307(d)Thus, neither-the-C AA-nor the-APA reguite—— ————— e

notice and comment rulemaking for pramu}gat;on of the dcswndtlons for this or any other NAAQS. However, the
EPA intends to selicit divect public comnmenton its responses to the initial area designation recommendations of the
states and tribes because we believe this process will be useful to gather additional information and to assure that the
Ageney is mare ¢irectly aware of issues raised by injtial area designations. Pespite the EPA’s interition to provide a
public comment pcrmd however, the process for injtlat area designations under the 2012 primary annual PMy ¢
NAAQS is not an agtion subject t6 netice and dommient under either CAA 307(d) or-the APA,

* "This information is available on the EFA’s website at wiwvw.epa. govittn/airs/airsagy/.
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In the final rule for the revised primary annual PMs.s standard, the EPA also finalized changes to
the ambient air monitoring, reporting, and network design requirements dppllCdbiL 1o the PM
NAAGS, including the addition of a near-road component {o the PMy 5 mionitoring network.
Because the EPA is requiring placement of the first phase of néar-toad monitors by January 1,
2015%, we do pot anticipaie having sufficient data available from any of the newly-required
monitors in time for consideration in the initial designations for the 2012 annual PM; s NAAQS in
2014, The EPA belleves that given the form of the NAAQS, it is necessary to have three complete
calendar years of quality-assured, certified air qualuy monitoring data from a PM, 5 monitor for
that monitor to be used for compliance purposes and in particuiar for desighations purposes. 5 The
EPA does not expect to have.a complete set of PMy s air quality data {rom these new monitors
uritil 2018,

Exceptional Events and Designations

Exceptional events have the potential to inflluence regulatory decisions, including initial area
designations for the 2012 annual PMz s NAAQS. Alr quality monitoring data affected by
exceptional events may be excluded from use in identifying a violation at.a monitor if the data
meet the criterin for exclusion, as specified in the Final Rule on the Treatment of Data Influenced
by Exceptional Events (72 FR 12560; March 22, 2007). Th the 2012 PM NAAQS final rule, the
EPA established schedules for air agencies to flag data influenced by exceptional events and
submit related documentation specificaily for PM data collected {rom 2010 through 2013 that will
be used in the initial designations process for the 2012 annual PMo s NAAQS. Although some of
these deadlines are accelerated, they were promulgzated to align closely with the timing of the
initial designationy recommendations from-states and tribes in December 2013 and/or the EPA’s
potential issuance of 120- day letters peitaining to designations in August 2014, These schedules
reflect the EPA’s interest in ensuring that we can futly congider exceptional events claims, as
appropriate, in the final designations decisions. The EI'A regional offices are encouraged to work
with states and tribes with exgeptional event claims to prioritize and expedite the demonstration
development and review process.for those claims having the potential (o influence regulatory
decisions such as the initial designations process. Similarly, the EPA encourages states and tribes
to contact and collaborate with the approprzatc EPA r%mnai office after identifying any
exceptional event influencing ambient air quality coneentrations in a way that could potentiaily
affect compliance with the 2012 annual PM, s NAAQS. The prosulgated exceptional event
schedules are identified in Attachment 2, The EPA has also developed interint exceptional events
implementation guidance documents that air agencies can use when reviewing potential
exceptional events and developing appropriate exceptional event demonatrations. Additienal
informetion and examples of exceptional event submissions and best practice components can be
found at the EPA’s exceptional events website located at

* I the promulgated PM NAAQS (78 FR 3086), the EPA finatized a phased sehedule for deployment of the FM, 5
monitors at near-read stations and required collocating & mdinhnwm of ane PM,x monitor in euch Core Based
Statistical Area (CBSA) with a popukation = 2.5 mitlion with a nearsroad NOy monitoring station by fanuary 1, 2015.
P,y ¢ monitors at near-road stations must be collocated and:operatioial ot the remainlug CBSAs (i.e., those CBSAs
with populations 21 million, but less than 2.5 million)-by fanusry 1, 2017,
® Data completeness criterta, inctading data substitution methodplogies, e specified in Appendix N of 40 CFR part
50.
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hiip./iwww. epa. gov/itn/analysis/exevents. him.
Nonattainment Arca Analysey and Boundary Determination

The EPA believes that the boundaries for each nonattainment area should be evaluated and
determined on a case-by-case basis considering the speeific facts and circumstances unique 1o the
area, Section 107(d) explicitly zequu ¢s that the EPA d?Slgnate as nonattainment not onty the area
that is violating the standard at issug, but also those nearby ateas that contribute to the violation in
the violating area. After identifying each monitor v group of monitors that indicate a vioiation of
the standard in an area, the EPA intends 1o begin its analysis of what areas contribute to that
violating area by considering these counties in the entire metropalitan area (¢.g., Core Based
Statistical Area ({CBSA) or Combined Statistical Area (CSA) jim which the violating monitor(s) is
{are) located. The EPA also intends to evaluate any adjacent counties to the CBSA or CSA that
have the potential to contribute, The EPA believes that it is appropriate to start-the analysis with
the relevant CBSA or CSA for the area because measured ambient PM; s concentrations across
urban-scale distances tend 1o be highly correlated and eomposed of direct emissions and multiple
secondarily- iormed pollutants atributable 10 a variety of sources commonty found throughout
urbanized areas.” In other words, violations of the aniual PMas NAAQS are usually the result of
emissions from a broad variety of sourees that are typically located seross a metropolitan area,
and the CBSA or CSA for thai area is thus-a reasonable starting peint for an analysis of what
nearby areas may be contributing to the vielation-of the NAAQS at a given monitor or monitors in
a viclaling area. Although the CIBSA or C8A, as appropriate, is-the starting point for the EPA’s
evaluation of contribution, the EPA does not intend it to be a.presumed nonattainment area
boundary. The nonattainment area boundary, or multiple nonattainment atea boundaries, will
encompass the area(s) that violate(s) the standard and the nearby areas that contribute to the
violations. In relatively urbanized arcas this may include an entire metropolitan avea (e.g., CBSA
or C8A); in rural locations the nonattainment area boundary couid inelude several small towns,
each with a few sources that contribute to a violating monitor.® As described in more detail in this
section and in the attachments to this memorandum, the EPA believes that the weight of evidence
approach to determining area boundaries for initial nonatiainment drea decisions couid, under
proper circumstances, result in nonattainmentareas consisting of single counties or partial
counties.

As a framework for area-specific analyses, the EFPA recommiends that states and tribes base their
boundary recommendations on an evaluation of information relevant fo five factors: air quality

TULS. EPA (2009), Integrated Science Assessinent for Particulate Matter: Final Report. National Center for
Envirpninental Assessment-RTP Division, Office of Researcii and Development, Research Triangle Park, NC,
EPALGOQ/R-08/136F. December 2009, Chapter 2, p, 2-8; Chapter 3, p, 3-4, 3-7, 370, 3-108, Avaiable al
imp Hwwepa. govitin/naagsistander r/s/’pm/s pm 2007 _isahmd,

82229), These standards established the ferms CBSAs-and C8As. In 2014, OMB adopted revised standards for
delineating mstropolitan-and micrdpolitan statistical areas (75 FR 3%246; June 28, 2010). OMB, wili use the 2010
standards witen it updates the Hst of CBSAs and CSASs, anticipated in June 2013. The current list of CB5As and
CSAy and thelr geographic compeonents is provided in a Deeember 1, 2009 updste availuble at

hitp: v, carisus. gowpopulationimatrolilas/ lsts/ 2009t 1. xl and

hitp: i, ceheus.govipoplatividmetrolilesdisisr 2089/ Lisid. ixt, The EPA inlends to use the Devember 1, 2000
update in this designations process,
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data, emissions and emissions-related data, meteorology, geography/topograply, and
jurisdictional boundaries. Attachment 3 deseribes these factors in general and provides guidance
regarding analyges relevant to each of these fictors that are consistent with those used in the
dcmgncmons process for the 1997 and 2006 PM 5 standards and in designations for other
NAAQS.? Additionally, states and tribes may identify and evaluate other relevant information ot
circumstances specificto a pamcular area to- support nonattainment area. boundary
recommendations, For cases in which states and tribes choose not to conduct a sufficient analysis
justifying their boundary recommendation, the EPA will propose those boundaries that it
determines fo be appropriate based upon the five factor analyses and any other relevant
information for a given area,

While the EPA generally believes it is appropriats to include the entirety of a violating or
contributing county in a PMa s nonattainment area, we recognize that, in some cases, an
assessment of relevant information may suppsrt inclusion of only part of a county. For example,
as has been the case in past PM; s designations, there may be low elevation areas (¢.g., valleys)
with poor air qualily in violation of the NAAQS due to restricted atmospherie dispersion where
higher elevations (e.g., mountainons. dreas) in the same county ean be shown not to have sources
of emissions that contribute to the violation. Alterpatively, partial county boundaries may be
appropriate in situations where the sourtes located ina contributing county are located only in a
small porticn of a large county that is otherwise not contributing to the nearby violations. In such
circuimstances, the EPA has also previously considered designating only portions of contributing
counties that are not contiguous to the vielating area an acceptabie.approach, in appropriate
circumstances. For defining partial county boundaries, the EPA recommends the use of well-
defined legal jurisdictional boundaries, sueh-as townghips; tax maps; or immovable landmarks,
such as major roadways; or other permanent-and readily identifiable boundaries.

in addition to nearby areas with sources contributing to nonattainment, PM, s concentrations in an
area with a violating monitor may he affected by long-range or regional transport of PMys and its
prECUrSOrs {c £, mtrog[gn oxides (NOx), sulfur dioxide (505), volatile organic compounds (VQC),
and ammonia (NH3))."" Where thiis is the case, the CAA does 1ot require that all contributing
areas be designated nonattainment, only the conttibuting areas that are nearby,

As provided in CAA section 188(a), the EPA will initially classify all nonattainment areas as
“Moderate” nonammmcm areas when if promulgates the initial arex designations for the 2012 .
anmunal PMs ¢ NAAQ‘: In accordance with CAA section 188(¢), the altainment date for each
Moderate area shall be as expeditiously as practicable but no later than the end of the sixth

¥ In the desigaation guidance for the 1957 PM; s standards and the- 2006 PV, ¢ standards, the EPA identifled nine
factors 1o consider in making designation recommendations: emissions data, &ir quality data, population density and

e ——--Gegree of rbanization, raffic-and commuting pattems-prowth-rates-and-patterismeteorotogy,
geographyfopography, jurisdictional boundaries, and level of control of entission source, In April and May 02012,
whaon the EPA promulgated designations for the 2008 ozotie standards, the EPA grouped the emissions-related factors
togdhcl in the emissions and emissions-related data factor, resulting ir five overall Factors.

®"The main precursor gases associated with fine particle formation are 50, NO,, volatile organic compounds, and
ammonia. (See 72 FR 20586 #t 20589, April 25, 2007). Unless otherwise noted, all references to PM, 5 precursors [n
this memarandum and its aitachments refer to at least these four pascs.
" Natural Resources Defense Council and Sierva Club v, EPA, No, 081250 (D.C. Cir. Jan. 4, 2013).
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calendar year after the designation.

This memoranduny provides the EPA’s preliminary views on the process for initial area
designations and for boundary determinations for the 2012 annual PMy s dcaignations'prowss
Any guidance contained herein is not binding on states, tribes, the publ;c, or the EPA, The EPA
will make the actual destgnations determinations and decisions concerning nonattainment area
boundary issues in the final action that designates all areag for the 2012 annual PMy s standard.
When the EPA promulgates the initial area designatioss, those determinations will be bmdmg_., on
states, tribes, the public, and the EPA as a matter of law.

Four attachimenis provide additonalinformation relevant to the initial avea designations process.
Attachment 1 is an anticipated time lne of important milestones in the initial area designations
process for the 2012 annual ngsNAAQq Attachment 2 identifies the promulgaied exceptional
event schedyle for initial data flagging and subritssion of exceptional evert demonstrations,
Attachment 3 identifies the five general factors that the EPA intends to congider ih evaluating and
making decisions on nonattainiment area boundaries and provides gnidance regarding analyses
relevant to support each of these factors. Attachiment 4 provides additional information on
preparing and rinning a HYSPLIT (HYbrid Single-Particlé Lagrangian Integrated Trajectory)
modeling analysis that may be relevant to designations evalugtions.

Stafl in the EPA’s Office of Alr Quality Planping and Standards are available for assistance and
consultation throughout the initial arca designation process. Questions on this gnidance may be
directed to Beth Palma at 919-541-5432 or Martha Keating at 919-541.9407,

Attachments: 4
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ATTACHMENT 1

ANTICIPATED TIMELINE FOR 2012 ANNUAL PMy s NAAQS DESIGNATION

PROCESS

Milestone

Tiate

The EPA promulgates 2012 PM; s NAAQS rule

States and tribes submit recommendations Tor PMy 5

designations to the EPA

December 14, 2012

No later than December 13, 2013

The EPA notifies states and tribes concerning any
intended modifications to their recommendations
(120-day letters)

No {,ﬁter than August 14, 2014 (120
days prior to final PMys area
designations)

The EPA publishes public notice of state
recommendations and the EPA’s intended
modifications, if any, and initiates 30-day public
comimert period

No later-than August 29, 2014

End of 30-dey public cormﬁent-period

No latéer than September 29, 2014

States and tribes submit additional information, if
any, to respond fo the EIPA’s modification of a
recommended designation

No later than Qctober 29, 2014

The EPA promulgates final PMs 5 area designations

N’d ].ﬁtél' than December 12, 2014
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ATTACHMENT 2

Revised Schedule for Exceptional Event Flagging and Documentation Submission for Data
to be Used in [nitial Areda Designations for the 2012 Annual PMas NAAQS

NAAQS Pollutant/ | Air Quality Data Event Flagging & Detailed
Standard/(Level)/ Colleeted for Initial Description Decumentation
Promulgation Date Calendar Year Deadline Submission Deadline
PMas/ 2010 and 2011 July 1, 2013 December 12, 2013
Primary Annual 7 _

Standard . . .
(12.9 ;mg'fmﬁ) 2012 July 1, 2013 December 12, 2013
Promulgated _ ' '

December 14, 2012 2013 July 1, 2014 August 1, 2014

"This date is provided b_'y-the general S_chedulié in 40 CER 50.‘14(6)(2)(&5).

Note: The table of revised deadlines only applies to data the EPA will use to establish the initial
area designations for the 2012 revised primary annual PM; s NAAQS. The general schedule
applies for all other purposes, most notably, for datz used by thé EPA for redesignations to

attainment.
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ATTACHMENT 3

Factors the EPA Plang to Cousider in Determining Nonattainment Ares Boundaries in
Designations for the 2012 Annual PM, s NAAGS and Gaidarice on Analyses to Support
these Factors

For initial area designations for the 2012 anntal PM, s NAAQS, the EPA will rely on monitoring
data to idemtify areas to be designated nonattainment due to monitored violations of the standard.
Consistent with the directives of the CAA and with previous area designation processes, the EPA
will then determine the appropriate nearby areas to inciude within ia the nonattainment area
boundary for the violating area, based on emissions that contribute to these violations, For each
monitor or group of menitors indicating a violation, the EPA intends to assess information related
to five factors for the purpose of establishing the appropriate geographic-boundaries for
designated PMa s nonattainment ateas. The EPA will evaluate relevant information. from the entire
urbanized area (i.e., CBSA/CSA) containing the violating monitor(s) and any adiacent courties
that have the potential to contribute, Forthose p‘ortiehs of the urbanized area where an evaluation
of the available information clearly establishes that emissions sourees in that portion of the area
do not contribute to exceedances af the vmlatmg monitor(s), the EPA believes it would be
appropriate to exelude that portion of the area from-the nonattainment area. This weight of
evidence approaeh to detenmining area boundaries could result in nonattaimment areas consisting
of the entire urbanized area, single counties, or, in cases supported by relevant evidence, partial
counties, including partial counties within larger urban areas. While technical assessments can
help to define the magnitude and relative magnitude of contribution from nearby areas, the EPA is
not setting a threshold contribution level or bright iine test for determining whether an area should
be included within the boundaries of a given nomattainment area. Section 107(d) of the CAA docs
nol rcqui;e the EPA to sct a threshold contributien and ihe EPA does not believe that such a
threshold is helpful as it could be either over- or under inclusive, Asa general example, a

threshold contribution level would not identify contribution from sources tocated upwind of 6
nonattainment area but for which there is no downwind monitor. For these reasons and as was
done in prior designations for the 1997 and 2006 PMas NAAQS, the EPA believes that the
contribution determination should be made through a case-by-case evaluation of the relevant facts
and circumistances in each nonaltainment arga.

As g framework for area~specific analyses to support nonattainment area boundary
recornmendations and final boundary determinations, the EPA believes it is appropriate (o
evaluate the following five factors:

air quality data
emissions and ermissions-related data

LR I

metearalogy
4. geography/topography
jurisdictional boundarics

Ln

The EPA notes that these five factors are comparable to the factors that states and tribes and the
EPA have used successfully for analytieal purposes in prior designations for the 1997 and 2006
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PM; s NAAQS. The recommendation:of these factors is not intended to indicate that other
relevant information should not be considered in the initial area designations process, as
appropriate. The EPA will also evaluate any otheér relevant area-specific information not included
within the five factor analysis in cases where those assessments are provided by states and tribes,

This attachment is intended to provide descriptive guidance regaiding available data that states
and tribes may wish 1o assess when gvaluating these five factors. This guidance also provides
insight into the EPA’s subseqiient review and evaluation of the state and. tribal nonattainment area
boundary recommendations. The guidance offers suggestions about techniques and approaches; it
does not contain requirements to be stricily followed and should not be read as prescriptive with
respect to the specific techniques recommended.

The EPA recognizes that some of the recommended assessmenis can be resource intensive. To
mitigate this potential concern, the EPA intends, wherever possible, to provide the relevant data to
facilitate the analyses, Table 3-1 below outlines the datasets that the EPA expeets to make
available to the public on the PMy, s designations website at Atg./www.epa.govpmdesignations/
and the expected date of availability. The EPA may update this website during the initial area
designations process as other relevant datasets are-identified.

Table 3-1. Datasets the EPA will Provide via the EPA PM Designations Website

Dataset Txpected Availability Date
Current annual PM; ¢ design values April 2013
CSN speciation data (raw and SANDWICHED) April 2013
IMPROVE speotation data (raw and April2013
SANDWICHED) _ ,
National Emissions Tnventory (NEL) emissions April 2013
summaries ] ‘ - ]
CGridded emissions® ' Apih20113
Urban Ineremenis . EBD
Wind speed/direstion data April 2013
- Wind foses , ‘ _ April 2013
HYSPLIT trajectory data April 2013

* Provided ag part of web-based mapping tool.

This guidance also offers recommendations concerning how states and tribes may wish (o
describe the basis for their inifial designations recommendations. The EPA anticipates that states
and tribes will elect to provide an articulated explanation for those recommendations in a
narrative format. Thus, this guidance provides some direction regarding the conient and sequence
of the narrative states and tribes may wish to develop when deseribing the nonattainment problem
in an area with monitored violations of the NAAQS. A comprehensive narrative should articulate
g GRREEP AL TR0 del-o fF P M- nenattainment-that-sxplaing-the-natwre and causey o the DM s 8
quality problem in the specific area, identify the scope and scale of the air quality problem in that
arca, and describe all nearby esmission sources.that coniribute to the problem. The EPA
encourages regions (and states and tribes) to work collaboratively to develop a single narrative for
multi-state, or multi-region, nonattainment areas. However, the EPA anticipates that states or
tribes with areas contributing to poteniial multi-state designated nonattainment areas would
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develop a conceptual model that describes only the contribution from their area to the larger
nonattainment area, rather than attempting 1o deseribe the seope and scale of the air quality
problem throughout the entire area and in the jurisdiction with the violating monitor. The
underlying analytical framework of the recothmended narrative cas be swrumarized as follows:

o Determine violating monitoring sites and gather data that.enables an assessment of
potential nearby contritniting areas and the sourees in those areas.

s Assess and characterize air-quality patterns at, and in the proximity of, the violating
monitoring site. Tdentify the conditions that are most associated with high aversge
concentration levels of PMys in the area by season.of the year, Futther, identify the spatial
extent of the high PM; s concentrations. This analysts wiil provide a basic ¢onstract from
which to evaluate potential contributing sources.

»  Assess and characterize the PMa s species that are miost prevalent over the analysis area.
Determine the fractional magnitudes of total PM, 5 by compenent, noting that efforts will
need to be made to ensure that speciation data are adjusted to reflect FRM mass at the
violating site(s). All parts of the year are important in determining contributions fo the
annual average concentration. However; a seasonal or episodic compositional ingrement
analysis in combination with-othet factor information may provide additional insight as to
which sources or factors may contribute al a-greater level. This analysis can be an
important first step in linking specific riearby sourtes of emissions to the violation,

s Agsess and characterize the increase in seasonal and annual average My s that is observed
at the violating monitoring site(s) relative to monitoring sites cutside the area under
evaluation that reflect regional background concentrations, This “urban increment”
analysis will help to differentiate the influence from more distant emission sources from
the influence of closer emissions sources, and thus to identify the refative magnitude of
contributions from nearby emissions sources.

s Agsess and characterize the spatial and temporal differences in PM; s concentrations
within an urban area using FRM/FEM data as well as data from non-regulatory PM
monitoring sites.

¢ Once the air quality factor analyses ideotified in the previous bullets are compiled they
can be evaluated in conjunction with emissions data and emissions-related data (e.g.,
vehicle miles traveled, population) to determine which source categories and source
regions are most likely to contribute to the monitored violations,

e {nee the emissions and.airquality assessmenis have been evaluated, it is valuable to.then
assess the meteorological charaeteristics of air quality throughout the year in the violating
area, In many locations, the weather patterns will have a large impact on the eveniual
determination of which source categories and-source regions in the area are most likely to
contribute. This analysis will further help to identily the relative magnitude of
contributions from emission sources in nearby areas.
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s [tmay be useful to assess any geographic/topographic or jurisdictional considerations that
are relevant in the identification of the nonatiainment ared boundary.

o  Finally, all of the above agsessments must be aggregated or synthesized into a consistent
narrative that describes the relationship between sources in the analysis area and the
measured violation. This synihesis should represent a collective “weight of evidence”
regarding the most appropriate boundaries for the nonattainment arca.

While the general five factor framework is expected to be-comprehensive and provide the
foundation for each agsessment of boundary areas, the extent of the anal Y865 may vary on an area-
by-area Basis based on the ndture, cause, and exteént of'the violating PMy s air quality problem.
This guidance suggests analyses of certain data sets that can be useful to assess which nearby
areas contribute to nonattainment in @ given area, In cases where more highly-resolved o newer
data sets are available that are not explicitly mentioned in this guidance, states and tibes should
consider their use, ag appropriate, If these data are used, the EPA recommends that the states or
tribes fully describe the data and its clcrwat;on in‘their supporting documentation for the
designaton recommendation.

The following sections provide more detall on the specific five factor analyses and the
supplemental synthesis approaches that the EPA plans to consider when evaluating state
recommendations and determining nonattainment area boundaries for the annual PM, JNAAQS.

Adr Quality Data

The initial area designation process for PMy s should begin with an evaluation of available
ambient air quality measuremients fo determine the location and magnitude of violations of the
standard, In addition to data from violating monitors, the air quality data from other monitors can
add 1o the weight of evidence in agsessing the contribution of sowrces in areas outside the
violating county. Examples include the use of chemical speciation data to help characterize
contributing emissions seurces and the-defermination of nearby contributions throuph analyses
that differentiate local and regional source contributiony.

a. PMays Design Values and Intez-annual Patterns

The first step in identifying an area that must be designated “ponatiainment” and to determine an
appropriate nonattainment area boundary is to identity ali monitored violations of the revised
annual standard using the most recently available dir quality data. The EPA determines NAAQS
compliance by considering the “design value” for each air quality monitoring site. The design
vedue for the 2012 annual PM; s NAAQS is the 3-yeur average (e.g., 2010 10 2012). of the annual

mean concentrations.'* This requires calculating annual PMs ¢ design values based on ambient air

" The specific methodology for caleulating the PMa s design values. ihcluding computational Formulas and data
completeness requirements, is deseribed in 40 CFR Part 50, Appendist N. For basic Instractions on caleulating annual
mean values, se¢ Guideling on Darg Hariling Conventions for the PA NAAQS, BPA-454/R.99.008 April 1999
focated at hirp:#fwwew. epa; gov/itnfnanqs/piipm5 guide, firml. Design vatues are computed and published annually
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quality data from the most recent three calendar year period (i.e., December 2013 designations
recommendations should focus on data from 2010 to 2012) from all Federal Reference Method
(T‘RM), Federal Equivalent Method (TEM) and Approved Regional Method (ARM) moniters,

The EPA will designate as nonattainment all areas with oine or more ambmnt PM, s air quality
monitors with a-design value greater than the annual staiidard of 12,0 pp_,/m

Because of the form of the NAAQS, monitored ambient PM; 5 levels throughout the entire 3-year
period, including monitored levels below the numerical level of the NAAQS, are integral to the
caleulation of the design value of the monitor, and Hence integral to determining whether there is
a violation of the NAAQS. The amoum by which-monitored levels exceed the NAAQS
throughout the period can be an important considerdtion in determining appropriate boundaries
for the nonattainment area because the monitored level indicates the magnitude of emissions
contributions that result in such exceedance. levels and whether there 13 a likelthood of influences
from surrounding areas. Accordingly, contributions to monitored ambient PMz 5 at a violating
monitor throughout the entire 3-year period are relevant to determining the appropriate
boundaries for a nonatiainment atea.

Only PM, s measurements produced at FRM/FEM/ARM monitoring sites can be used for
NAAQS comparisons, The EPA uses FRM/FEM/ARM measurement data residing in the EPA’s
Air Quality System (AQS) to caleulate the annual PMy s desiga-values,”” Individnal measurements
that the EPA defermines to be “exceptional”™ in agcordance with the Exceptional Events Rule

(such as days with poor air-quality caused by wildfire or dust events) are not included in these
caleulations. State, local, and tribal monjtoring agencies are required to certify data submitted to
AQS on an annual basig, by May 1% of the subsequent year, The EPA typically extracts ainbient
data from AQS and cazculdtcs official design values for regulatory purposes shortiy after that
certification due date (e.g., typically by July 15™) and then posts NAAQS design values for each
monitor on a public website.

In eddition to identifying monitor sites where the most recent design vatues violate the 2012
anrual PMys NAAQS, examining wends in PMy 5 air quality values (including design values) can
inmprove our understanding of the natire of the PMa s ambient air quality problem in a violating
area and thereby inform decisions regarding the sufiicient size and shape of the nonattainment
area boundary. Analyzing design value trends, particalarly across multiple monitors inan area
being evaluated, can show how PMs s concentrations have changed and whether the recent design
value is consistent with that trend. Additionally these trends analyses can show how frequently
the design value at the ‘defining” site (i.e,, the monitoring site with the highest design value for
the area) has occurred at other monitoring locations in the arca under consideration, and whether
the design value trend acrogs the evaluation area is homogeneous, This information can help o

ry-the-EPAR-Offies b \ﬁmiit yPlamying and-Standards-and tevipwed-in-conjunctionwith the EPAregionad
offices, When design values are used in a vegulatory action, they are based on the latest available inforination and
valid data thixt support that action, Current design values and historical trend information are available at
http it epa. goviairtrends/valies. itml,
¥ [nformation from non-FRM/FEM/ARM monitors and air quality modeling, where available, may help define an
appropriate boundary for areas contributing to FRM/FEM/ARM-based manitored viclations, but are not valid for
determining official vielations of the Phvlys NAAQS,
¥ inal Rule on the Treatment of Data Influenced by Excoplional Bveits, 72 FR 13860; March 22, 2007,
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identify spatial and temporal patterns in the design valuss and, when combined with other
information from the five factor review, can help identify nearby areas with emissions sources
contributing to an area with a monitored violation.

Under normal circumstances, the mere fact that a nearby arca has a monitor with a design value
below the level of the NAAQS would not-answer the question of whether that area was
contributing to violations at.a monitor in anethér area, Such an area might contain sources
releasing very large amounts of emissions that together with emissions from nearby sources
combine to cause the violation at the monitor, However, there may be circumstances in which the
trend in emissions at the nonsviolating monitor in the potentially contributing area could be
relevant to the evaluation of cortribution. For example, a monitor on the border of a nearby
county may show a downward {rend in PMa 5 design values below the level of the standard
although a neighboring county has a clearly violating monitor for the current design value period.
While the county with the violating monitor will be designatéd as “nonattainment,” the downward
trend in the monitor on the border of a nearby county may, along with other evidence from the
five factor analysis, support a weight of evidence conclusion 10 exclude the nearby county from
being included as part of the nonattainment area. Similarly, an upward trending site may be
indicative of growth in nearby contributing emissions sources and provide more weight toward
inclusion. '

In addition 10 evaluating trendsinannual PM; s values, the magnitude of quarterly or daily
avetage PMz s concentrations over the covrse of each year can also provide clues to the nature of
the contributing emissions sources, Monthly and seasonal profiles of daily average PM; 5
coneentrations may illustrate the presence {or lack} of seasonal conditions conducive to PM; 5
formation, and/or seasosally important emissions sources. A review of the trend in daily PM, s
concentrations, inciuding speciated measurement data as ¢laborated on iri the next section, could
identify a distinet seasonal or episodic pattern of daily exceedances'that is the main-driver for the
annual design value violation. If thede seasonal episodes vltimately influence the annual design
value calculation, then evaluating the emission sources and other factors described in this
guidance as they relate 1o these episodes. could help define contributing areas. For example, the
oceusrence of high levels of ammonivm nitrate during cettain winter days, when metecrological
conditions enhance its formation, could coniribute to.annual design value exceedances in certain
areas. In combination witl the urban incrément and emissions data analyses described befow, this
type of trend analysis of monitor data could provide further insight and evidence of specific
contributing influences on the violating moniior sites.

b. PMzs Compositions! Analysis

Measurements or estimates of the components of ambient PM3z ¢ can be used to determine what
chemical species constitute PM, s in the particular area of interest and/or at particular violating

monifors. [dentifying the chemical components of the P, s mass in the area (e.g., sulfate, nitrate,

orginic carbpn mass, elemental carbon, and erustal material) can help 1o give iusight into the

types of emission sources that.are contributing to the monitored PM, s concentrations at the

violating ronitor, either through dirgct PMa s emissions or through emissions of PMz s precursor

emissions. However, analysis of PMa 5 composition at the violating monltor alone will generally

not be able to distinguish between local/nsarby source contributions and regional background
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contributions. This assessment is therefore only one step in establishing a link between nearby
emission sources to violating monitors (i.e., the source types that appear to be important to he
violations in the arca but not specific facilitics). Determining the specific facilities and emission
sources that are contributing tothe viplations requires the synthesis of results from an “urban
increment” analysis, emissions data analysis, and an assessment of meteorological information as
explained in subsequent sections,'” '

The PM speciation measutements for some locations gre available from the routine urban and
rural gpeciation monitoring networks - the Chemical Speciation Network (CSN) and Interagency
Monitoring of Protected Visual Environments (IMPROVE), respectively, There may not always
be a co-lopated speciation monitor at the exact location of a viclating monitor site; in these cases,
and where there are other nearby speciation monitors available, measurement data from these
neatby monitors can be considered foruse in a manner (e.g., through a distance- weighted
average) that best represents the conditions af the violating monitor site. Where speciation
monitors are not available at all, or where supplemental coverage ol speciation data is needed,
additional limited measurements may bé also available from danalyzing FRM/FEM monitor filfers.
While FRM/FEM Teflon® flters normally are not-chemically analyzed for PMa 5 species; it is
possible to perform certain types of chemicai filter analysis. A technical report describing the
Teflon® filter analysis based on previous applications related to the 2006 PM. 5 standards
provides information on general procedures and limitations of the. filter analysis.

Evaluating the raw speciation monitot data can provide insight into source contributions related to
that monitor site, but because of differencesin measurement technicues, the data must be adjusted
when attempting to compare it directly to vielating FRM/FEM monitor values. The FRM PM; s
mass measurement does not retain all ammoniam nitrate and other semi-volatile materials, but it
does inciude particle-bound waterassociated with sulfates, nitrates and ether hygrascopic species,
which result in concentrations and percent contributions to PM; 5 mass that may be different than
the measurements of ambient levels of some PM, s chemical constituents, Therefore, to relate
speciation data to FRM PM, s concentrations, it'is necessary to account Yor the actual PM; 5 mass
measured at the FRM monitors, which does not include all PMs.s chemnical constituents, To
address this inconsistency, speciation measurement data should be adjusted using the EPA-
d’evc’lo#:cd “SANDWICH” procedurs 1o represent the chemical constituents of FRM PM,

mass. " The SANDWICH technique stands for méasured Sulfate, Adiusted Nitrate, Derived
Water, Inferred Carbonaceous mass Hybrid Material Balance Approach.” A full description of

¥ Rao, V. and N, Frank, A. Rush, F. Dimmick, Chemical Speciatian of PM, s in Urban snd Rural Areas, Special
Stugies, Natonal Al Quality and Emissions Treids Report, 2003, Available at
hlipeitwww.epa. gowiirtrendsssirdies. i,

e~ Fpe hnieat-report-onfiker analysis-can-be-fotind-at
htptww, epa.govitin/nacgs/pimddocs/available new_speciation_data_pn2. 5_naa.pdf, .

" Frank, N. H., SANDWICH Materia! Balance Appraach for PM2.5 Data Analysis, National Air Monitoring
Conference, Las Vegas, Mevada, November 6-9, 2006, htip/Awww. epacgoviiv/amiicifites/3008 conferencediank. pdf.
" Frank, M. H., The Chemical Composition of PM2.5 o support. M Tmplementation, EFA State / Local / Tribal
Training Workshop; PM 2.5 Final Rule lmplementation and 2008 PM 2.5

Designation Process, Chicago 1L, June 20-2 1, 2007,

Ritp i, epa. govilindnaags/pmdpresents/mn. 5 _chemical composition.pdf.
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the SANDWICH procedure is provided in Frank (2006)." The purpose of the SANDWICH
technique is to provide estimates of PMy s Components as measured by the PMy s FRM.* These
estirmates can be different than the data provided directly by the speciation measurements from
the CSN network.

¢ Urban Increment Analyses

PM; 5 mass concentrations are generally highiey in urban areas compared fo surrounding regions.
This “urban increment,” also known as the “urban exeess,” is due to locally generated and Jargely
direcily-emitted PM; 5 in addition to regional contributions, Among the major contribuiors to
PM, s tnass, sulfate tends fo otfginate from regional sources; arganic carbon and nitrate originate
from regional and Incal sources, while black carbon, assopiated soot and crustal material tend to
originate from local sources.

The gosl of the urban increment analysis is (0 estimate the local contribution to urban PMy s as
measured at violating FRM/FEM/ARM monitor sites and thereby provide additional evidence to
consider in deciding which nearby areas with sources contributing to the monitored violations in
the area to include within the boundary of the designated nonattainment area. The urban
increment analysis iy a key part of'the alr quality data factor évaluation because it can sugpest
spatial and temiporal correlations between contributing influenées and areas by integrating
information from. viclating monitors and PM5 5 compositional data as described in the previous
sections,

An urban increnent analysis can also be designed to differentiate local gontributions from
regional contributions as well as to differentiate #ritraearban differences; these basic approdches
are deseribed below, Analyses of these different spatial layers (rural, urban and sub-urban) of
PM, s mass and components ¢an helpisolate and better explain the contributions trom urban and
near monitor ernissions, separate from the regional background contributions.

Urban Increment-dnalysis o identify Regional vs. Local Coniribution

An urban increment analysis is based on the premise that rural concentrations of FM; 5
concentrations result from a reglonal geographic distribution of contribufing sources that resylt
from-atmospheric formation of secondary aerosols and long-range {ransport. Therefore, rural
PMy s concentrations typically do not-vary as much as urban concentrations and are Iess impacted
by local source emissions. Also, rural concentrations of the major components of PM, s tend to be
more spatially homogenous than the urban concentrations. IDue to these attributes, the urban

¥ Erank, N 1L Retained Nitrade, Ihyedrated Suffates, and Carbonaceous Mass in Federal Rufarence Method Fine

Papticulate Maverfor-Siz-Eaporn 8- Citfos-d-Adr-&- Waste-ManageAssoc 200656750025 11 )

@ The SANDWICH adjustinent uses ap FRM mass construction methadalogy that resuits in reduced nitrates {relative
to the amount meusared by routine spectation networks), Higher mnass associated with sulfates (reflecting water
ingtuded in gravimetric FRM measureinents) and a measure of organic carbonaceous mass derived from the
difference between measured PMg s and its non-carbon. components, This charasterization of PM, ¢ mass also reflacts
crugtal material and othar minor constituents, The resufting characterization provides a complete mass closure for the
measured FRM PM, s mass,
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increment analysis provides a first-order indication of the type, size, and spatial patterns of nearby
or tocal emission sources that are contributing to the nenatisinment concentrations experienced at
the urban monitors.?!

The basic approach for the urban increment analysis is 1o ¢aleulate the difference between the
ambient PM; s level at an urban area monitoring site and the ambient PMy s level at a nearby rural
area monitoring site(s). Local contributions to PMas mass can be estimated by subtracting the
rural conceatration from the measured - urban ,concﬂntmtl.on..Assummg that the rural
concentrations represent the reglonal backgronnd concentration, this difference is defined as the
urban increment and calculated as follows:

L fvas Inorament RADF peral o v anverar
= Urbas Concentration g, F{roralor rprmar

% . 5 ]
= Regional Background Concentralion pup g corstor smecipe’

In the equation above, the ‘Urban Concentration® should preferably come from the same site as
the violating PMy s design value monitor, a representative site, or combination of sitey consistent
with conditions at the viclating monitor site in cases whére a speciation monitor is not co-located
with the violating PMy s design value moniter. The caleulation ol'the ‘Regional Background
Concentration’ should be prepared by spatially averaging across multiple rural monitor sites,

where available, in order to best represent the regional contributions to PMs s mass. Monitors in
nearby smaller urban areas may.#lso be considered in assessing contributions to the upwind
concentrations that are part of the regional background. The selected rural and vpwind urban
menitors should fall within a pre-determined radivs of the violating PMa s monitor site to
reasonably reflect background influencing areas and rmust have measurement data available for
days consistent with the violating monitor data being analyzed. There are several suitable
averaging appreaches to construct the urban in¢remeit. For exapiple, an inverse-distance
weighted average of the urban increment. actoss the selected rural monitors ean then be calewated
to aceount for differences in the distances that separate the rural monitor sites from the violating
urban monitor site, Averaging based on multiple monitord lessens any bias issues that may be
associated with selecting only a singular rural/urban moniter pairing for calculating the urban
increment and should be more représentative of the regional influence.

Ag shown in the equation above, the urban inerement can be estimated on either a total PM; 5
basis, or on a PM; 5 species component basis (1.e., comparing species of urban increments of
various violating monitors in the arga). This can be a powerlful analytical tool for cxamining the
influence of spatial patterns of sotrce-specific emissions on monitor sites that are violating the
2012 annual PM, s NAAQS. Linking the previously deseribed PMz s compositional assessment
with the urban increment amalysis canalso help identify the likely contributing emission source

typesto-the local-or-nearby -coheentration t—This-is-possible-becavse difforent

measured components of the PMy s mags can be-linked o specific types of emission sources, For
example, large stationary sources such as electric generating units (EGUS) are predominant

¥ Rao, V. andl N. Framk, A. Rush, ¥. Dimmick. Chemlcal Speciatlon of PMy s in Urban anet Rural Areas. Special
Studies, National Alr Quality and Emissions Trends Repart, 2003. Available at
http A epa govdairtrends/studtes ml,
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contributors to the sulfate component of PM; 5. High nitrate {evels (i.¢e., both oxides of nitrogen
(NOx) and ammoriia (N1H3)) often indicate the presence of jocalized mobile sowrces, local or
regional fuel-combustion sources, or a rfegional contribution from agricuitural sources, ora
combination of these sources, Cavbonacecus mass is-(ypically associated with mobile sources,
wood or biomass burning, and locslized combustion sources, Carbonasceous mass is commonly a
substantial component of urban excess. A high elemental carbon to organic carbon mass ratio can
he a-signature of diesel combustion source coniributions, such s diesel trucks, construction
engines and vehicles, ships and trains. A high organic carbon toelemental carbon ratio, on the
other hand, is often a signature of blomass burming,

States and tribes with arcas experiencing seasonal and episodic fluctuations in PMas
concentrations may find it useful to perfoim a compogitional analysis of the urban increments
during these specific periods and compare those results to other periods of'the year that
experience lower or less variable PM; 5 concentrations. While all parts of the year are important to
congider to deternine contributions 1o the annual average concentration, a seasonal or episodic
compositional increment analysis in combination with-other factor information may provide
additional insight into conlributing sources and/or conteibuting factors (¢.g., local m’etcmnlagy)
influencing monitored violations. For example, residential wood combustion has 4 unique PM
signature and can contribute appreciably to the 01'gamc fraction of winter-time PM; 5. Likewise, a
compositional analysis showing high weekday vitrate levels may be associated with increascd
vehicle traffic during the traditional work week. A review of both the urben increment resulls and
the seasonal or episodic emission inventory for the area can be an imiportant synthesis analysis to
better understand what speeific emission sources, and therefore areas, may be confributing to a
violating monitor. Previous guidance pregared for the desxgnmions for the 2006 24-hr PM; 5
NAAQS is relevant to these seasonal and episodic evaluations.™ The 2006 guidance illustiates
how the EPA derives fine particlé composition associated with PMz s mass measuremenis, how
the typical high day and average composition varies spatially and temporally, and how these data
relate (o poteniial emission sources.

Increment Analysis to Define Fatra-Urban Differences

In addition to looking at the rural versus urban gradient, an itre-urban analysis may be useful to
understand emerging "within whan" gradients near the violaling monitor site, which become
more apparent as regional concentrations decline. This analysis can help further differentiate and
isolate nearby contributing infiuences to the violating monitor site(s), particularly those that may
be more evident at a refined scale such as localized plumes or stburban influences. This refined
characlérization of contributing emission influences within the immediate wrban area may in tum
help to further identify the relative importanee of surrounding areas in terms of their contribution
10 t} & v%olating m{mi'f-or In combinaﬂom azﬁaiyzinp the three'qmtia} Iayez"s (rura ur bdn and sub-

Lonmbutmg urban and near momtor emissions, scpamte o the 1eg1.ond1 wmrlbutmnb, ;ihe
ability to conduct an intra-urban analysis, however, {s predicated onhaving data from muitipte

2 Frank, N. 1. Hm 'hemfc al Compasition of PM,; to support PM Implemertation, Prosentation at EPA State / Local
¢ Tribal Training Workshop: PM, 5 Final Rufe Implerientation aid 2006 PM; s Designation Process, June2-21, 2007,
Availgble at hrip:ifwww. epa. govittninaags/pm/pm s 2006 techinfo. himl.
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monitors, preferably PMa s speciation monitors, within: the urban study arca, which may not be
feasxbla for some areas being evaluated.

With very few exceptions, the PM; 5 inass cancentmuons hzwe been reported to be quite
aniformly distributed across urban monitoring focations, > However, this hndmg is dependent on
the PM; s compasition in a particular mefropolitan area, the season of the year, and the relafive
amounts of its chemical constituents that oiiginate from regional of local emission sourees.

There arc-many possible drivers for intra-<trban variability in PMz s mass, including the following
influences: local sources of primary PM emissions; fransient emission events; topographic
barriers that isolate sub-regions of the urban area; meteorological phenomena that vary on spatial
scales within the urban ares; differences in behavior of semi-volatile components; and
measurement EITOT.M

The larger the contribution of regional sources, the more uriform is the intra-urban PMa 5.
Regognizing that the amount of regional and or local contributions are expected to continue (o
decline in response to regional and local cantiol programs (but perhaps at different rates), intra-
urban spatial variability of PMa s and its constituents - may increase in the future, This potential
change in intra-urban varigbility may be different among areas.

2. Emissions and Emissions-Related Data

The sources and levels of emissions of PMy s-related pollutants is an important factor in the initial
area designations process. As noted above, ambient PMy s 18 formed through complex
atmospheric processes with contributions from direct emissions of particlas and from sec ondeuily-
formed particles that resuit from muliiple PM; 5 precursors, Alr quailty in a nonattainment area is
also typically the result of a combination of regional and local emissians. In the designations
process, for each metropolitan area with a violating monitor, the HPA evaluates the emissions
data from nearby counties to assess each county’s contribution to PM; s concentrations at the
violating nionitor or monitors in the area under evaluation. Becauss PMa s components such as
sulfates and nitrates are formed through atmosgpheric processes and can be transported many
hundreds of miles, scurces of emissions outside the counties comprisinig the metropolitan area
(CBSA or CSA) may also influence the regional contribution measured at a pasticular site, but
may not be considered in the designation determination to be “nearby” sources. Thus, the
evaluation of the area is alsc a means to differentiate between those transported pollutants from
more distant sources of emissions and those sources of emissions in nearby areas that should be
past of the designated nonattainment area because they are part of the local nonattainment.
problen,

For initial area designations associated with the 20 (2 annual PMz s NAAQS, we intend o

EXAMIne criissions of identitied soufces ofditect PMy s, e THajor companents of ditéct PM;

B 0.8, EPA. Integrated Science Assessment for Particuiate Matier {Final Report), U.8, Ervironmenta! Protoction
Apensy, Washington, DC, EPA/GOO/R-08/138F, 2009.
M Turher, LR. A4 Conceprual Model fair Ambient Fine Particitlate Matter Qver Southeast Michigan: High
Cancentration Days. Version 1.0, Preparéd for Southeast Michigan Couneil of Govermments, Detroit, ML October |,
2008,
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{organic carbon, elemental carbon, crustal tmaterial (and/or individual trace metal compounds)),
primary nitrate and prifmary sulfate, atd precursor gaseous pollutants (e.g., 30z, NOy, total VOC,
and NH3). Direct PMy 5 emissions are expected to be generally local in rature and influence
monitored values in a more direct fashion with little long-range transport, The gaseous precursors,
on the other hand, are expected to be more regional in nature (althiough the EPA also expects
some local NOx and VOC emissions eontributions from mobile and stationary sources) and
transport from neighboring areas can contribute to higher PM, 5 levels at the violating monitors.
Analyses should include reviewing data from the latest National Emissions Inventory (NEI) or
other relevant sources if available, The anaiysis shouid alse include examining the magnitude of
relevant, county-level ¢émissions and the geographie locations of sources of the relevant
poliutants. -

Analyzing the magnitude and spatial extent. of emissions further informs the analysis of the
urban/rural ambient refationship discussed catlier. in addition, combining these analyses (e.g.,
magnitude of emissions and point of release) with metecrological information.can inform the
evaluation of the degree of contribution from nearby areas, The EPA will-also consider any
additional information we receive on changes to emissiohs-levels that are not reflected in the most
recent emissions inventories. These changes may include emissions reductions due to permanent
and enforcesble emissions controls that will be in place before final designations are issned, and
likewise may include emissions increaseés from new sources or increases at existing sources,

For the initial area designations {or the 2012 annual PM; s NAAQS, the EPA beleves that it will
be appropriate to nuse 2011 NEI version 1 data because that will be the most recent emissions
inventory information available at the beginning of this designations process. The NEI representy
data, generally, on an annual basis at the county level. Emissions from large stationary sources are
available at a point In space; emissions from large fircs are available in day-specific format. More
detailed inventories (higher resolution than county estimates) are also available, although not in
the NEL* For the initidl area designations for the 2012 annual PM; s NAAQS, gridded emissions
data (at 12 km grid resolution) are also available for 2007, 2009, and 2010 for the contiguous 48
states, and may potentially be ugeful in areas-where partial counties need to be considered in
nonattainment area boundary determinations, These gridded emissions data can be provided on an
annual basis ot for shorter time periods. The EP A does not have gridded emissions for Alaska or
THawaii, but the EPA would recommend that these states use gridded data, as appropriate, if they
are nvailable. Any data submitted in this fashion to the EPA will be reviewed against emissions
estimates developed by the EPA.

Population density and degree of urbanization (including commercial development)

As noted in footnote 8, the EPA has consolidated several factors (e.g. population density, degree
of urbanization, and transportation arteries) within the “Emissions and Emissions-Related Data®

factor as these elements supplement and help la inform the analysis of emissions data. The EPA
intends to provide these dala as available although thie EPA expects that states and tribes may

P The EPA devolops gridded emissions by applying temporal (&.5., yensondl variations in emissions as reported to the
NET) and spatial {e.p., incotparates latitide and longitude loeation iriformation as reported to the NEI) ndjustments to
the county-based NEI estimates to produce the more finely resolved gridded emissions,
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have independently developed datasets to better inform these ¢lements, which are not available to
the EPA, The EPA recommends that population density analyses examine the ocation and trends
in population growth and the patierns of regidential and commercial development as potential
indicators of the probable location and magnitude of emissions sources that may contribute to
PM; 5 concentrations in a given nonattainment area,

The NET also containg county-level aggrepate cstintates of smaller stationary arca and mobile
sources emissions (gridded emissions as well as sub-anyval emissions.come from spatially and
temporally allpcating the NEJ emissions). An analysis of population density, degree of
urbanization, and transportation arteries may provide the location of this emission-refated activity
within the Jarger county, and thus may serve ag a-proxy for the spatial distribution of coumty-level
emissions. The EPA believes that-areas of dense pepulation and commercial development aye an
indicator of potentially higher levels of stafionary atea-source and mobile source emissions that
may contribute to PM; s forination in a given area. Rapid population growth in a county on the
urban perimeter may signify increasing integration with the core urban area, which likely will be
the same as the CBSA or C8A in question, and may indicate that the associated atea and mobile
source emissions may be appropriate to include in the nonattainment area.

Traffic and commuting palferns

As with the previous factors diseussed above, these factors are also secondary in nature to the
actual emissions that the EPA will provide. Traffic and commuting pattern data can help assess
the influence of mobile source emissions in & given area. Analyses should examine the location of
major transportation artertes and informatiott on tratfic volume and commuting in and around the
area containing a violating monitor. This may inciude examining fhe number of commuters in
each nearby county who drive to a county within the area that has a violating monitor, the percent
of total commuters in each county who commute to-other counties with-violating monttots within
the metropolitan area, and the total Vehicle Miles Traveled (VMT) for each counly. Areas-with
higher VMT and commuting levals can be an indicator of the location of mobile source emissions
that may contribute 10 PMy s concentrations at the visiating monitor.

The NEI is one source of the county-wide VMT data and facilitates relative comparisons of traffic
and commuting patterns between tounties in a larger area.” However, more detailed assessments
provided by states ot tribes could help to highlight the magnitude and location of emissions
activity. If the EPA provides gridded emissions, then the EPA can also provide gridded VMT
data; however, as mentioned previously, these estimates may not correspond directly with state-
based VMT data to which individual arcas already may have access, Table 3.1 details all the
datasets that the EPA will provide for use in this process,

3. Meteorology

¥ NEI county-lavel VMT estimates are'developed in a top down approach from Federal Highway Administration
estimates of statewide VMT by road class that are allocated to counties based on surrogates. Accordingly, the NEI
estimates do nat ghways compare well to detailed area-specitic studies that are developed in & more robust way (e.g.,
travel demand model dala).
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The evaluation of meteorological data helps to-determine the effect on the fate and transport of
emissions contributing to PMy s concentrations and te 1den1rty areas. potentially conmbutmg to the
monitored violations. This section of the guidance provides recommendations for summarizing
meteorological data and resulis ifi support of appropuatc nonattalnment area boundaries, One
basic type of mLtwml%;cal dnalyﬂns involves assessing potential source-receptor relationships in
the area using sunimaries of emissions, wind speed, and wind direction data, A more sophisticated
assessment involves modeling air parcel trajectories..

A simplified meteorological assessment may include identifying the frequency of surface level
wind speed and direction an days with high observed PMj s concentrations and comparing this
frequency to the frequency of wind speed and dmunon for otherimeteorologizal periods, years or
seasons, for example,

A more sophisticated meteorological assessment would employ Irajectory models to help
understand complex transport situations by illustrating the three-dimensional paths teaveled by air
parcels to violating monitor. The HYSPLIT (M Ybrid Single-Particie Lagrangian Integrated
Trajectory) modeling system may be useful for some areas to produce air parcel trajectories.

Attachment 4 contains additional information on conducting meaningful meteorological analyses,
including HYSPLIT modeling and source apportionment modeting,

4. Geography/topography

Consideration of geography or topography cait provide additional information relevant to defining
nonattainment area boundaries. Analyses should examine the physicat features of the land that
might define the alrshed and, therefore, affect the formation and distribution of PMy s
concentrations over an area. Mountains or othes physical features may intluenee the fate and
trangport of emissions and PMj s concentrations: Additional analyses may consider topographical
features that cause local stagnation episodes via inversions. Valley-type features can cause local
cold-air drainage patierns and vertica! teroperature inversions that effectively “trap™ air pollution.
Under these conditions emissions can aceumnutate leading tg periods of elevaied PMa s
concentrations. These air drainage patterns and inversions may be limited in extent and therefore
may need to be separated from regions with more conventional air fiow and PM; 5 concentration
patterns. Similarly, the absence ol any such geographic or topographic features miay also be a
relevant consideration in & given nonattainment ares,

5. Jurisdictional boundarios

Gace the geographic extent of the area violating the PMy s standard and the ncazby area
contributing to violations is determined, the EPA intends to consider existing jurisdictional
boundaries for the purposes of providing a clearly defined Jegal boundary and earrying out the air
quality planning and enforcement functions for nonattainment areas, Examples of jurisdictional
boundaries include, but are nol limited to: counties, air districts, areas of Indian country,
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metropolitan planning organizations, and existing nonattainment areas, I an existing
Jurisdictional boundary is used to help defing the nonattainment area, it must encompass all of the
area thet has been identified as meeting the nonattainment delinition, Whete existing
jurisdictional boundaries are not adequate to describe the nonattainment atea, other clearly
defined and permanent fandmarks or geographic coordinates should be used.
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Synthesizing the Five Factors

In making designations tecommendations for. violating areas or contributing areas, and the
nonattainment area boundaries for such areas, the EPA reconumends that states and tribes consider
the five recommended factors together and use a weight ol evidence approach for this analysis.
As explained above, the starting point for evaluating: the factors is the air quality analysis. Of
particular importance is the ocation(s) of the violating monitor(s) based on 2010-2012-data and
the characteristics of those violations (¢.g., speciation and urban increment analyses). Once the
characteristics of the violations arg-established, dne-can begin to assess which nearby emissions
sources Or source categories and source regions may-have contributed to those violations. This
contribution evaluation should generally consider the location and magnitude of emissions, and
the patential for these emissions to contribute to the ambient conditions at the violating monitors
as informed by the meteorplogical and geographical/topographical analysis factors. The guiding
principle for this evaluation should be o Include within the boundaries of the nonattainment area,
any nearby areas with emissions of PMas or PMys precursors (g.g., 802, NOy, VOC, and NI13)
that have the potential to be transported to the vielating monitor. The final factor, jurisdictional
boundaries, should be considered to refine the nonattainment area.boundary to ensure meaningful
air quatity planning and regulation during the NAAQS implementation phase. As in prior
designations for the 1997 and 2006 PMa s NAAQS, the EPA generally believes that it is
appropriate to use existing legal boundaries whers possible, to-assure effective planning and
implementation. :

The EPA. believes tiat the five factor analysis described here is generally comprehensive and
intends to use a weight of evidence approach based on these five factors in establishing the
nonattainment boundaries for the 2072 annual PM; s NAAQS. In some cases, however, the BEPA
recogrizes that it may also be useful to employ one of the additional analytical approaches
described below to further evaluate information relevant to the factors, such as emissions data, air
quality information, and meteorology in an etfort to better evaluate contribution from neatby
areas. The EPA does not expect 1o complete, nor do we expect states or wribes to complete the
additional analyses in all cases. Rather, we anticipate undertaking this effort when the analysis
based on the five factors would benefit from an additional analytical method 1o further
qualitatively or quantitatively identify relative contributions froin source regions to violating
montfors.

The EPA also recognizes the potential value of additional analytical methods not already

specified in this guidance (e.g., pollution toses) that.may be used to qualitatively deseribe or
guantify the relative contributions from contributing areas to violating monitors, By their nature,
some of these supplemental methodologies may synthesize air quality, emissions, and
meteorological data into quantitative estimates of the contributions from specific areas, This

guidance document provides limited information regarding three specific quantitative techniques
that can be used 1o assist any individual states or tribes choosing to eraploy one or more of these
approaches. As noted earlier, the EPA does not require stales or ibes to conduct these analyses

as part of the ifiitial area designations process for the 2012 annual PMa s NAAQS.
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The EPA has considered three such approaches inpast designation efforts: (i) the weighted
emissions score (WES), (ii) the contributing emissions score (CES); and (iti) source
apportionment 'mudn.ting {SAM), The EPA has used twoof these techniques, the WES and CES,
to support previous PM; s designations. States may find them useful, with some modifications, in
preparing dr:szg,natmns recommeénddtions for the 2012 PM; s standard. Some states use ad the third
technique, SAM, in their boundary determinations for the 2008 Ozone NAAQS. The EPA does
not plan to provide WES, CES, or SAM assessments for any areas as part of the initial area
designations process for the 2012 annual PMz s NAAQS. Like other aspects of the factor analyses,
these three aggregation techniques produce informdtion thai can Help to-determine potential
boundaries for the area that should be designated nondttainment for the 2012 annual PMa 5
NAAQS in a given area. The resuits of these synthesis approaches should be considered just one
part of an overall assessment of the potential nonattaininent aren boundaries. The EPA also
recognizes that there are particular uncertainties associated with interpreting the outputs of each
of these methods; however, they can be useful technigues for compating the relative contribution
of county by county emissions of PM precursor emissions in a sitnpiified way.

States and tribes may also want to cansider the potential value of additional methods beyond
those described below, such as receptor modeling techniques {e.g., Positive Malrix Factorization
[PMF]} and Chemical Mass Balance [CMB]) and advanced statigtical analyses (e.g., non-
parametric regression and cluster analyses) to better understand contributing influences to the air
quality. Because of the EPA’s Emited experience applying such techniques to the designations
factor analysis, states and tribes intending (o use such methods should consult with their BFA
regionai office regarding their usage and intended applications.

Inn considering the synthesis approaches identified in this guidance document, it is important to
remember that the assessment of potential nonattainment area boundaries ts based on all of the
information available to-the Agency forall of the factors identified in the EPA’s guidance. The
EPA will base its final decisions on attainment and nonattainment dreas on the collective
assessment of the five factors.

a. Weighted Emissions Sceve (WES)

The WES analysis takes the urban increment compasitional fractions of PM; s determined flirough
the technigue described in Seetion 1.b and ¢, and applies them to each county’s fraction of total
emissions in the urban area for cach PM species. In this munner il attempls to evaluate the level of
contribution of a county’s emissions to a violating monitor site by weighting each county’s
emissions by the fractienal component observed at the violating monitor. The basic steps arc as
follows:

Step 1, The counties to be analyzed in refation to each uban area are first identified.

Sten 2. For each analysis area, the wrban increment c,empcmmonai traction of PMy s mass is

calculated according to the methodologies described in Section 1Lt and 1.¢ above,

Step 3, The next step nvolves caleulating, Tor each pollutant, the percentage of analysis area
emissions attributable to each county (counties within and adjacent to CBSA/CSA as applicable).
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Step 4. The county’s percentage of anulysis area emissions for cach pollutant is then muitiplied by
the corresponding PMz s component peicentage of urban increment mass.

Step 5. Sum the results for each PM> 5 species within each county to get the comnty WES

The WES shouid be regarded simply as-onetool to evaluate the relative importance of multi-
pollutant emissions from one county (o others in the same nonattainment area. The WES score of
a county in one nonattainment arca is not a suitable poirit of cpmparison to the WES score of a
county in another nonatininiment arca; the WES is ondy a meaningful tool to evaluate the relative
contribution of counties within the same nonattainment area, The weighted emissions score
combines air quality and emissions information, but does 8o ¥ a less rigorous way than the
contributing entissions score deseribed below, This analysts must be considered in combination
with other air quality and emissions-related information, aswell as information supporting the
meteorology and geography factors, to support more specific conclusions.”’

Contributing Emissions Score (CES)

The CES method is intended to be a more detailed model 6f the actual processes that affect the
contribution linkage between a monifored violation in a violating county and emission sources in
a nearby potentially contributing county. The CES is o melric that takes into consideration
emissions data, meteorological data, distance, and air quality monitoring information to provide a
relative ranking of the contribution potential of-counties in and near an area. Designed specifically
for the 24-hour PMz s NAAQS, it expands on the imethodology for caicuhtmg the WES by adding
considerations {or episodic variations in emissiens, meteorology, and emissions {ransport
distances. These considerations may be relevant to designations for a 24-hour PM; s NAAQS, but
are not as useful for evaluating contribution for purposes of an annual PMz s NAAQS for which
monitored values on every mofitored day are part of the caiculations necessary to determine
whether there is a violation of the NAAQS at a particular monitor. The CES represents the
refative maximun influence that. emissions in that county have on a county with a violating
monitor, While the CES is a metrie; it is-also & general methodology for considering many of the
recommended factors:

The CES® for each county is derived by incorporating similar information used or developed for
other apalyses in the five-factor analytical framework:

e Major PMa s ambient components: total carbon (organic carbon (OC) and elemental
carbon (BC)), sulfate, nitrate, anid inorganic particles (crustal),

o Directly emitted PM; 5 and precursor (e.8., 802 NOy, YOO, and NHy) emissions fotr-the

highest (e.g., top 5-10%) PMj s ambient concentration days (herein called “high days™)
within each season.

¥ yor more information about the WES procedures see: s fwww.epa, gowpmelesignations? 1 997 standards/iech him,
* For more inforrination on the basic CES procedures see:
httpediwwne, epa.govittn/naags/ipmidocs/tsd_cés_methodology.pdy,
Pape 28 of 34



Electronic Filing - Recived, Clerk's Office : 09/03/2013

¢ Meteorology on high days using the NOAA HYSPLIT model for determining trajectories
of air masses for specified days.

® The “urban increment” associated with a vielating monitor on high days, which is the
urban PMj s coneentration that isin-addition to a regional background PMa s
concentration, determined for each PM; s component,

Distance from each potentially contributing county toa county witha violating monitor,

It should be noted that the CES guidance procedures lsted here were designed around a 24-hour
PM; 5 standard analysis, However, caleulated annual PMy 5 concentrations will be impacted by the
trends in concentration fevels throughout the year, particularly seasonal periods and days when
concentrations peak during the year. The CES procedure can thus still be applied'fo assess these
short termn periods, or it can be modified to apply to broader temporal periods (e.p., the entire

year) for the analysis of an-annual PM, s standard, Like the WES, the CES should be regarded as
one tool to evaluate the relative importance of multi-pollutant emissions from one county to
others in the same nonaftainment ared. The CES score of'a county in one nonattainment arca is
not a suitable point of comparison to the CES score of a county in another nonattainment area, the
CES is only a meaningtul tool to-evaluate the refative contributipn of counties within the same
nonattainment area,

¢, Source Apportionment Modeling

Source apportionment modeling is a third aggregation techinique which may be useful to assess
contribution to elevated PMy 5 levels and thereby to help identify possible areas for inclusion in
the nonattainment area because of their contribution to vielations in nearby arcas with violating
monitors. Source apportionment modeling can track the contribution of directly emitted PM; 5 and
PM; 5 precursors (e.g., SOy, NOy, VOC, and NHs) at a receptor from any number of user-defined
source regions. Emissions dre tracked with source apportionnient through PMa s formation,
transport, and deposition processes in the host-photochemical model (Yarwood, et al., 2007).
Source appertionment modeling combines into a single analysis several of the factors that the
EPA believes are important for determining nonattaimment area boundaries: emissions,
meteorology, and geography/topography,

If a state chooses to conduct soutce apportiomment modeling, the EPA recommends thal at least
oae entire year be modeled fo captire as many source-reégeptor iransport patterns as possible,
Further, we recommend that states and tribes follow the relevant EPA guidance for photochemical
modeling attainment demonstrations (USEPA, 2007) when establishing their source

apportionment modeling platforin, Tn establishing the parameters of g source apportionment

modeling exercise it would be expected that the violating monitors would esteblish the receptors

in the analysis. The source regions should include any and ail nearby contributing areas broken

out into appropriate jurisdictional areas (¢.g., all CBSA/CSA counties and adjacent counties

associated with the violation). When summarizing the oufputs from the source apportionment

modeling, it is suggested that the relative contributions from nearby source regions be compared

against one another. It is expected that the primary metric from the SAM modeling would be the
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source region’s contribution to the PM; 5 annual mean. While it is not possible to establish an o
priori threshold contribution level, a relative comparisen of source regions should ensure
capturing the majority of potential contributing sources within the nonatrainment area.
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ATTACHMENT 4

Preparing and Running a HYSPLIT medeling analysis for Evaluating Nonattainment Aven
Boundaries for the 2012 Anngal PMy s NAAQS Designations

a Wind Speed and Direction Sumpiaries/Wind Raodes

A basic component of the meteorology factor is a simple assessment of the wind direction and
speed for the location under examination, with the most frequently occurring wind direction and
speed on days with high PM; s concehtrations being compared to the most frequently occurring
wind direction and-speed at other times, Many different combinations of monitors and data
petiods — geason, single year, all data years — may be comparéd, Some comparisons may reveal
clear relationships between particular wind patterns and PMy 5 concenteations, end other
comparisons may be inconelusive, The tesults of these comparisons may inform the multi-factor
analysis in assessments associated with deterniining nonaitainmient area boundaries.

A basic wind assessmient can be constructed from houtly observations of wind direction and
speed. Hourly observations for  mary National Weather Service locations are available from the
National Climate Data Center.?” Additionally, some air quality: monitoring sites have collocated
meteorological sampling stations, and wind observations at these sites that may be available via
AQS. (Seme wind data may not be reported hourly.) In mmany cases, there are fewer wind
observation sites than there are air quality menitors i an avea”

Hourly wind data may be summarized in a‘basic histogram or any other display of frequency
distribution for direction and speed. It is not appropriate to arithmetically average wind directions
lo obtain a mean wind direction as representative of 4 general wind dlrcotxcm The miode, not the
mean, of wind directions is an appropriate statistic.

A common illustration of frequency of wind direction and speed is a wind rose, Most wind rose
tools convert a table of hourly wind speeds and directipns into a frequency distribution for speed
and direction, which can be illustrated in table form or in the graphic known as a wind rose. The
EPA does not reeomnend & specific toe] for producing wind roses, and there are many such tools
available. However, as with any fool used in thege assessmenis, the results shoutd be
reproducible. The underlying date used to populate a wind rose shoultd be made available along
with any analysis that relies upon the results of the wind rose, Long-temm (annual or longer) wind
speed and direction in the vicinity of the violating monitor(s) can be informative, especially in the
case of standards of the annual average form. However, more detailed analyses will usually be
required to complete the picture of rhgteorology’s effect on the PM; s concentrations in the area,

¥ fip nede noad govipubldata/nogea or
hittp:i/gis. nede noag, guvf'mag;-/viewer/#czpp =cdodafg=cdo&thema=hourlyd lavery=1 &node=gis Quality assurance of
lht National Weather Service data is described here: tpaMinew! nede noaa. gowpab/daiafinvenioriesfish-ge.pdfl
" Quality assurance of the collocated metsorological data is described Here:
herpioww. epa. govdair/ 1 1bal/pdfs/ ERPAR20QA B0 H andbook® 20V olume62 0V ersion ! .0%201 1.01.06.pdrf
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b. HYSPLIT Trajectory Modeling

Atmospheric trajectory models use meteorologic ii data and mathematical equations to simulate
three-dimensional transport in the stmosphere. Generally, the position of particles or parcels of air
with time are calculated based on metecrological dafa suchas wind speed and direction,
temperature, humidity, and pressure, Model results depend on the spatial and temporal resolution
of the atmospheric data uséd, and also-ot the complexity of the model itself. 'I“hs

HYSPLIT (HYbrid Smgkr‘—Parucle Lagrangian Integtéted Trajectory) model® is frequently used
to produce trajectories for assessments associated with determinifig nonattainment area
boundaries. FIYSPLIT ¢ontains models for trajectory: dispersion, and deposition, however,
analyses here only use the.trajectory component. The trajectory model, which uses existing
meteorological forecast fields froni regional or global models 1o compute advection (i.e,, the rate
of change of an atmospheric property caused by the horizonial movement of air) and stabihty, is
designed to support 4 w:de ranga of - atmuhnmns rclated to the atmospheric transport of poliutants.

HYSPLIT trajectories may bc:,pro_c,i_uwd -Eor vanous cm‘nb-l.nat;l;()ns of time and locations, and those
trajectories can be compared in manners similar to wind rose comparisons. When HYSPLIT
trajectories are produced for specific monitor.locations for days of high PM, s concentrations, the
results illustrate the potential source region for the air paicel that affected the monitor on the day
of the high concentration.

While HYSPLIT is a useful tool for identifying meteorological pallerns associated with
exceedance events, HYSPLIT trajectories alone do not conclusively indicate contribution to
measured high concentration$ of PMy 5. Therefore, they cannot be used i isolation to determine
inclusion or exclusion of an area within a nonattainment boundmy While a HYSPLIT trajectory
analysis alone cannotyield a conclusion that a particular region contributes to #M; 5
concentrations, it may be coneeivable that 2 set of HYSPLIT trajectories that show no 'wind flow
from a particular-region-on any day with high PMs 5 concenfration measurements might support
discounting that region as contributing to PM; 5 concentiations. HYSPLIT trajectories are very
useful in combination with information on the urban increment of PM, s, the typical species of
PM; 5 from local sources, and the magnitudé and location of these emissions sowrces.

c. Interpreting FIYSPLIT Resuits

A HYSPLIT backward trajectory, the most comuimon trajectory used in asscgsments associated
with determining nonattainment area boundaries, is-usually depicted on a standard map ay a single
line extending in two dimensional (x.y) space trom a starting point, regressing backward in time
as the line extends from the starting poiat. An individual trajectory can have only one starting
height; HYSPLIT can plot trggectories of diffevent starting heights ut the same latitude/ongitude
starting point on the same map, automatically using different colors for the different starting.

" heights. HYSPLIT will also include & vertical plot of the trajectories in time, with colors
correspending to the same trajectory in-the (x,y) plot. This display can be casily nrisinterpreted as
~ having finer acouracy than the underlying model and data,

" hitp Aiready arl noac. gow/HYSPLIT. php
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It is important to observe the overall size of the plot, 1ts width and length in kilometers, and
consider the size of an individual grid cell in the input meteorological daia sel. These input grid
cells are usually 40 km in width and length, 5o {he total area of a trgjectory plot may sometimes
represent only a few meteorological grid cells. It is also important to understand the trajeciory line
itself. The line thickness is predetermined as a user option, so it does not imply coverage other
than 1o represent the centerline of an air parce!’s motion caleulated to arrive at the starting
location at the starting time. Uncertaintiés are clearly present i these results, and these
wncertainties can be thought to. be arange on either side of the center line-in which the air parcel
may be found. Further back-in time along the trajectory path, that range may be assumed-to
increase. In other words, one should avoid concluding a region is not along a trajectory’s path if
that trajectory missed the region by a relatively small distance, Asmentioned in the beginning of
this section, the same cautions that apply to interpretation of wind foses apply to interpretation of
HYSPLIT trajectories.

Detailed information for downloading, installing, and operating HYSPLIT can be found at these
websites:

hitpiready.arl. noaa, gov HYSPLIT. php

htip:/Aeww.arl noaa. govidocumenis/reparis/hysplit,_user_guide, pdf

htip:/www. arl noca.govidocuments/reporis/ari-224.pdf

HYSPLIT's many setup options allow great flexibility and versatility. However, careful selection
and recording of these options is aecessary to provide reviewers the ability to reproduce the
model results, The following paragraphs desciibe the options that should be recorded, 2t a
minimum, to reptoduce a HYSPLIT mode! run.

Model Version. If the HYSPLIT trajectory is produced via the NOAA Air Resources Laboratory
(ARL) website (tp./ready. arl noaa. govHYSPLIT traf php), note the “Modified:” dare inthe
lower-left corner of the webpage, as well 45 the date the trajectory was produced, If the trajectory
is produced using a stand-alone version of HYSPLIT, note the release date, which will be
displayed after exiting the main GUI screen.

Rasic Trajectory information, Note the starfing time (YY MM DD HR), the duwration of the
trafectory in hours, and whether the trajectory is backward or forward. Note the laiitude and
longitude, as well as the starting height, Tor each starting lecarion. Starting height s given by
default in meters above ground level (AGL) unless another option is selected. Starting heights are
typically no less than 100 meters AGL. to avoid direct interference of terrain, and are typically no
greater than 1500 meters AGL to confing the air parcel within the mixed layer. Some trajectories
can escape the mixed Jayer, and this result would be considered in the interpretation.

Starting height and starting location will identify the three-dimensional location of the trajectory’s
latest endpoint in time if a backward trajectory is selected (i.e. the start of a trajectory going

backward in time).

Input Meteorological Data Set. Note the inpw/ meteorological data set used in the HYSPLIT

model tun, The original file nome provides sufficient information to identify the data set.

Meteorological data flelds (o run the model are already available for access through the HYSPLIT

menu system, or by direct FTP from ARL. The ARL web server contains several meteorolopical
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model data sets already converted into a TTYSPLIT compatible format.in the public directories.
Dircet access via FTP to these data files is built into HYSPLIT?s graphical user interface, The
data files are automatically Updated on the server wnh each new forecast cycle. Only an email
address is required for the pagsword to access the server. The ARL analysis data archive consists
of output from the Global Data Analysis System ((DAS).and the NAM Data Analysis System
(NIDAS - previously called }:,DAS) zovering much of Nerth America. Both data archives are
available from 1997 in semi-menthty files (SM). The BIXAS was saved at 80 ki resolution every
3-h through 2003, and then at 40 km resotution starting in 2004,

Detailed information on all meteorological data available for use in HYSPLIT can be found in the
HYSPLIT4 Users Guide (atp.//wwwaarlnoaa. govidocuments/reports/hysplit_user gulde.pdf).

Vertical Motion Options. HYSPLIT can employ one of 5 different methods for computing
vertical motion. A, sixth method is to accept the vertical motién values contained within the input
meteorological data set, effectively using the vertical motion method used by the.meteorological
model that created the data set. Note which method was selected as well as the value chosen for
the top of the model, in meters ACL. '

Trajectory Display Options, The HYSPLIT trajfectory model gencrates a text output file of end-
paint positions, The end-point position file is processed by another HYSPLIT module to produce
a Postscript disp]ay file or output files in othér display formats. Some parameters, such as map
projection and size, can be autematically computed based on the focation and length of the
irajectory, or they can be manually set by the user. While these display options da not directly
affect the trajectory information itself, noting these options will eliminate possible
misinterpretation of identical trajectories because of differing display options, An important
display option is the choice of vertical coordinate, usually set to meters AGL for these
assessments.
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